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1.  Steve Nerem,  sea level  nerem@colorado.edu
Analysis/Assessment of Sea Level Change Predicted by the IPCC Global Climate Models 

R. Steven Nerem, University of Colorado at Boulder 

We propose to assess the sea level change predictions from each of the IPCC global climate models. We plan to compare observations of sea level change from satellite altimeter missions such as TOPEX/Poseidon and Jason, as well as tide gauge measurements, to sea level change predicted from the models. We have a time series of changes in global sea level from a sea level reconstruction that employs satellite altimetry and tide gauge data over 1930-2004. We plan to make comparisons of both global mean sea level, as well as the observed geographical patterns of sea level change over this time period. Sea level change can be a powerful constraint and corroboration on the performance of the climate models, and thus we feel we can make an important contribution to the IPCC assessment.

2. H. Annamalai

H. Annamalai

IPRC/SOEST

University of Hawaii

1680 East West Road, POST Bldg 401

Honolulu HI 96822

Ph: (808) 956 5646

       Asian Summer Monsoon Variability and Climate Change

                H. Annamalai1, K. Hamilton1, K. R. Sperber2, and K. Rupakumar3

1International Pacific Research Center, University of Hawaii, Honolulu, HI USA

2Program for Climate Model Diagnosis and Intercomparison, Lawrence Livermore National Laboratory, Livermore, CA USA

3Indian Institute of Tropical Meteorology, Pune, India. 

      We will be investigating the robustness of the changes in the mean monsoon precipitation and circulation in the perturbed vs. control integrations, and we will assess the relationship between ENSO and monsoon at interannual and decadal timescales in the suite of models. Additionally, we will examine the changes to the statistical properties of sub-seasonal variability such as (a) monsoon lows and depressions, and (b) 10-20 days and 30-50 days intraseasonal oscillations over the Asian monsoon region. We require monthly and daily variables of outgoing longwave radiation at the top of the atmosphere (OLR), precipitation, SST, 850 and 200hPa winds. 

3.  Akio Kitoh

 

Akio Kitoh, Dr. 
Climate Research Department 
Meteorological Research Institute 
1-1 Nagamine, Tsukuba, Ibaraki 305-0052, Japan 
Phone: +81-29-853-8594 (direct) or 8681 (lab) 
Fax: +81-29-855-2552 
Email: kitoh@mri-jma.go.jp 
++++++++++++++++++++++++++++++++++

Impact of Climate Change on River Runoff 

in Asia-Monsoon Region

A. Kitoh1, T. Oki2, D. Nohara1, M. Hosaka1 and K. Kamiguchi1

1. Meteorological Research Institute, Japan 

2. Institute of Industrial Science, University of Tokyo, Japan

Population explosion and economic development in many countries of Asia-monsoon region have already encountered many water problems as floods and droughts associated with the monsoon rainfall variability. The prediction of the precipitation and the river flow accompanied with the climate change is an important source of information for the flood control and the irrigation for the Asian people. The purpose of the proposed research is to estimate the impact of the climate change on the river flow for the major rivers (e.g., the Mekong, Ganges and Euphrates) in Asia-monsoon region. The amount of the future river flow is estimated by the Total Runoff Integrating Pathways (TRIP) that calculates the lateral water movement on the global scale in river channels over the continents. The TRIP model requires the daily runoff dataset by the multi-model results for the IPCC. The additional analysis for the mechanism study requires the monthly mean pressure level dataset (e.g., temperature, wind, geopotential height, humidity and surface pressure). To compare the future river runoff with present, the variability of the intensity and frequency of the floods and droughts are estimated.

Baiu-Changma-Meiyu rain and its Future Change

A. Kitoh and T. Uchiyama

Meteorological Research Institute, Japan 

Baiu-Changma-Meiyu is a rainy period in early summer over East Asia (Japan, Korea and China) and its variability and change is one of major focus in climate change projection in these areas. Until now, there are many studies on changes in seasonal mean climate, but few studies are available on changes on duration of rainy season. Uchiyama and Kitoh (2004) analyzed the MRI-CGCM2 data at 2071-2100 of SRES-A2 scenario and showed a delay in Baiu rain withdrawal and an increased amount of total Baiu rainfall, but little change in onset and intensity. The purpose of the proposed research is to investigate the change of intensity as well as seasonality (onset, withdrawal and duration) of East Asian rainy season and associated circulation changes.

The main data to be analyzed is the daily precipitation. Additional data needed are the sea-level pressure, SST and/or 2m temperature and column integrated moisture flux (daily preferable but if not available 5-day or monthly mean will be used instead).

5. Tatsuo Motoi        tmotoi@mri-jma.go.jp 

Topic: Ocean Response in Asia-Australia Monsoon Region to Increase of

Atmospheric Carbon Dioxide Concentration in Climate Models

Person: Tatsuo Motoi (MRI/JMA, Japan)

One paragraph description: Please find the attached file which is one

paragraph description including the informations about the person,

subject, objective and data required.

Ocean Response in Asia-Australia Monsoon Region to Increase of Atmospheric Carbon Dioxide Concentration in Climate Models

T. Motoi

Meteorological Research Institute, Japan

The concentration of carbon dioxide in the atmosphere has rapidly increased and is still increasing due to mainly human activities. The change of atmospheric carbon dioxide concentration perturbs the climate system including the ocean. The ocean responds to the perturbed forcings, such as anomalous momentum (wind stress), heat and water fluxes at the surface, through the ocean-atmosphere-land surface interactions. The ocean conditions have larger seasonal variations in Asia-Australia monsoon region  and affect significantly on life of both marine and continental species, including the human life, through energy and water cycles in the climate system. The purpose of the proposed research is to investigate the mechanism of response of the ocean in Asia-Australia monsoon region to increase of atmospheric carbon dioxide concentration by multi-model analyses. The datasets required for this research are monthly mean momentum, heat and water fluxes at the sea surface, and ocean velocity, temperature and salinity fields. The changes in seasonal variations of the fluxes in Asia-Australia monsoon region are analyzed as perturbations of forcings. The relations between the changes in fluxes and those in ocean circulation, temperature and salinity fields are investigated to detect the feedback processes which dominantly work in the climate changes. The evolutions of alteration in seasonal variation of thermocline depth and coastal-upwelling intensity are examined as key factors in the response processes.

· Jonathan Gregory    Jonathan Gregory j.m.gregory@reading.ac.uk
I would like to use the AR4 surface air temperature and precipitation fields

for off-line glacier and ice-sheet models, in order to make projections of

the land ice contribution sea level rise for the AR4. This would be added to

the sea-level fields directly calculated from T and S changes in the models.

I expect that this will be one of my responsibilities as an LA of the

projections chapter. Obviously the methods that will be used are not yet known.

6.   Hiroaki Ueda   hueda@sakura.cc.tsukuba.ac.jp
Future change of diabatic heating in the Asian summer monsoon

Hiroaki Ueda

University of Tsukuba

  Diabatic heating, mainly consists of latent heating and sensible heat supply from the land surface, has an important role in the establishment and maintenance of the monsoon. Until now, there are many studies on the heating processes related to the seasonal evolution of the Asian summer monsoon. Ueda et al. (2003, J. Climate) has revealed that pre-monsoon heating in the western part of the Tibetan Plateau exhibits hybrid nature of ＜wetｃ and ＜dryｃ processes. Ishizaki and Ueda (2004) analyzed the heat and moisture budget over the Indochina Peninsula and obtained presence of condensation heating as well as the sensible heat supply from the land surface. Recently, Ueda and Kawamura (2004, Int. J. Climatol.) has indicated that the springtime anomalous tropical heat source over the Indian Ocean, relevant to a cold episode of the El Ni撲, can affect midlatitude atmosphere through direct heat-induced response to the atmosphere and cause to change ensuing Asian summer monsoon. However, few studies are available on longer time-scale. Thus, the purpose of the proposed research is to evaluate the change of heat and moisture budget, especially over the Asiatic landmass in boreal summer. The main data to be used is monthly mean 3-D atmosphere data (air temperature, horizontal wind, specific humidity, omega, geopotential height). Additional data required for the heat and moisture budget analysis are monthly net down/up-ward short/long- wave radiation flux and precipitation.

-- 

Hiroaki Ueda, Dr

Division of Geoenvironmental Sciences,

Graduate School of Life and Environmental Sciences,

University of Tsukuba, Tsukuba, Ibaraki 305-8572, Japan

Tel: +81-29-853-4756; Fax: 81-29-853-6879

E-mail: hueda@sakura.cc.tsukuba.ac.jp

7.  Dr. Hiroshi L. Tanaka

Division of Geoenvironmental Science

Life and Environmental Science

University of Tsukuba

Tsukuba 305-8572 JAPAN

T+81-29-853-4502; F+81-29-853-6879

 tanaka@sakura.cc.tsukuba.ac.jp
Analysis of Intensity Changes of Walker, Monsoon, and Hadley Circulations

by the Global Warming in the 21st Century

H. L. TANAKA1, Yasushi WATARAI 1, and Akio KITOH2

1. Life and Environmental Sciences, University of Tsukuba, Japan

2. Meteorological Research Institute, Japan

In this study, we attempt to divide global divergent field at the upper troposphere in contributions from the Hadley, Walker, and monsoon circulations, following the method by Tanaka et al. (2004). The data used in this study are monthly mean wind at 200 hPa level. According to our previous study for the MRI CGCM with a gradual increase in CO2 at a compound rate of 1 %/yr for 150 years, it is found that the Hadley circulation intensifies by 40 %, and the monsoon circulation decays by 20% in boreal summer when the global warming takes places in the 21st century. We propose to conduct the same analysis for various climate model predictions under the IPCC Fourth Assessment Report using the monthly mean velocity potential field at 200 hPa level. The analysis would show how the intensity of Walker, monsoon, and Hadley circulation will change after the global warming.

Comparative Global Spectral Energetics Analysis by Saltzman Scheme

for Various Climate Model Predictions in 21 Century 

H. L. TANAKA, Yasushi WATARAI, and Koji TERASAKI

Life and Environmental Sciences, University of Tsukuba, Japan

The understanding of the scale interaction between the meso-scale and global-scale phenomena is an important research subject in the general circulation of the atmosphere as well as the study of climate change. Global spectral energetics analysis introduced by Saltzman can resolve the complicated scale interactions in the wavenumber domain from meso to planetary scales. We have conducted comparative spectral energetics analyses for NCEP/NCAR, ERA-40, and JRA-25 reanalyses (Tanaka et al. 2004).  In the proposed study, we plan to conduct the comparative spectral energetics analysis for various climate model predictions under the IPCC Fourth Assessment Report, using four times daily upper air data before and after the global warming. The analysis would show how the intensity of the general circulation would change by the global warming in the 21st century.

8.  Vikram Mehta    vikram@crces.org
The Indo-Pacific Warm Pool, its variability, and its impacts on global climate in the AR4 global climate models

Investigators:  Vikram M. Mehta, CRCES; Robert Iacovazzi, Jr., CRCES; Boyin Huang, CRCES; Thomas Delworth, NOAA/GFDL; Amita Mehta, NASA/GSFC-UMBC

The Indo-Pacific Warm Pool (IPWP) consists of the warmest and freshest surface ocean water on the Earth.  The annual-average SST in the IPWP is  greater than or equal to 28°C from approximately 90°E-180°, 20°S-20°N; the IPWP SST and spatial structure have pronounced annual cycles.  As a consequence of the warm ocean water in the IPWP, atmospheric convection, rainfall, and the resultant latent heat release into the atmosphere make the IPWP the largest heat source for global atmospheric circulations.  Since variability of this heat source can cause significant global climate variability, it is very important to quantify and understand the IPWP’s variability.  The IPWP is known to vary at intraseasonal to multidecadal and longer timescales, including a multidecades-long warming trend in the last few decades of the 20th century.

Based on the investigators’ experience of analyzing the IPWP variability and its impacts on global climate in remotely-sensed and model-assimilated observations, and of  analyzing long climate simulations of four global coupled models (GFDL R30, PCM, CSIRO, and CCCma) participating in the WCRP’s CMIP2+ project,  the objectives of the proposed research are,

· to analyze output from the AR4 models to quantify variability of the IPWP ocean-atmosphere system and the associated global climate variability during the 20th and 21th centuries; and

· to compare the IPWP variability with estimates based on in situ and model-assimilated observations.

The following is a list of some of the AR4 model output parameters needed for this project.

Ocean:
Temperature, salinity, and velocity from the surface to at least 200m depth; upper-ocean heat content (if available); depth of the 20C isotherm (if available)

Ocean-atmosphere fluxes:
Momentum, heat, and freshwater; long-wave and short-wave radiation components

Atmosphere:
Surface pressure; winds, temperature, and geopotential height; precipitation (total, convective, stratiform); vertical velocity (if available); convection-related heating

===============================================================

· Willis Eschenbach
 Climate Researcher
PO Box 351
Pacific Harbour, Fiji
email: willis@taunovobay.com
Phone: +679 345-0611 Fax: +679 345-0614
Cell Phone: +679 999-2221

I am interested in participating in the IPCC climate model analyses leading towards the IPCC Fourth Assessment Report. In particular, I would like to make a statistical comparison of the 20th century model results with the actual 20th century climate of the United States (using gridded HADCRUT2 data), as a way of verifying and comparing the ability of the various models to actually reproduce the historical climate changes.  

· Olivier Arzel (arzel@astr.ucl.ac.be), Thierry Fichefet fichefet@astr.ucl.ac.be
Our group would like to be involved in the analysis of the multi-model dataset that will be produced for the IPCC AR4. We propose to focus our analysis on sea ice. More specifically, we plan:

· to assess the ability of current coupled climate models to simulate the evolution of  the Arctic and Antarctic sea-ice covers over the 20th century (model-data and model-model comparisons);

· to critically compare the Arctic and Antarctic sea-ice projections over the 21st century carried out with coupled climate models.

The variables that will be analysed are:  total ice area/extent and volume, ice concentration, ice thickness, and ice velocity.

The pricipal investigator will be Olivier Arzel (arzel@astr.ucl.ac.be), but Hugues Goosse (goosse@astr.ucl.ac.be) and myself (fichefet@astr.ucl.ac.be) will also contribute.

· Jonathan Gregory j.m.gregory@reading.ac.uk
Ian Watterson and I would like to make another proposal for AR4 analyses. We

would like to look into the possibility of using simple models of heat uptake

for making scenario projections. Specifically, we would see how accurately

global average temperature and ocean heat uptake in AR4 AOGCMs can be emulated

by assumptions of (a) constant kappa (heat uptake divided by temperature, as in

Raper et al. 2001) or (b) constant heat capacity (as in Watterson, 2000). The

practical point of this is that it would provide an easily tuned alternative

to a model with more physical content like the upwelling-diffusion model for

estimating the results of scenarios which have not been run in the AOGCM. It

is possible to do this if the forcing timeseries is known, as is the intention

for AR4. Preliminary results are encouraging for Hadley Centre and CSIRO models.

Raper, Stouffer and Gregory, 2001: Role of climate sensitivity and ocean heat

uptake on AOGCM transient temperature response, J Climate

Watterson, 2000: Interpretation of simulated global warming using a simple

model, J Climate

· William Collins   wcollins@ucar.edu

Estimation of radiative forcing: methodologies, benchmarks, and

 multi-model intercomparisons

· Greg Flato  (seven projects)  greg.flato@ec.gc.ca

Potential IPCC Diagnostic Projects from the Canadian Centre for Climate Modelling and Analysis.

1. Changes in Extratropical Cyclone Climatologies with Enhanced Greenhouse Warming

At the IPCC meeting on extremes in Beijing in 2002, the consensus was that climate models do not simulate a consistent change in the behaviour of cyclones with Greenhouse warming. It is uncertain whether this perception arises from differences in the models or from differences in analysis techniques. This suggests that a project be undertaken which employs as many models and as many analysis techiques as possible; i.e., filtered variance, vorticity centres, cyclone tracks, and cyclone events.

The analyses would consist not only of storm track position changes but also changes in cyclone frequencies and strengths. Various methods of identifying and counting cyclones would be employed.

Data: twice daily gridded fields of SAMPLED values of MSLP, low level vorticity, and one 500 mb field (height, meridional wind). Ten-year 'time slices' at the beginning and the end of the transient runs would be needed.

Proponents: Steve Lambert and John Fyfe – other participants welcome.

-----------------------------------------------------------------------------------------------------------

2.  Projected changes in near surface climate extremes.

Background: Climate extremes are significant departures from a normal state of the climate and may have significant socio-economical and ecological impacts. An important question is whether climate changes caused by anthropogenic activities will change the intensity and frequency of extreme events. It is therefore of great interest to document the projected changes in extremes as simulated by modern global climate models.

Objective: Evaluate projected changes in simulated extremes of near surface temperature, precipitation and wind speed.

Methodology: Extreme events and their changes will be evaluated in terms of return values of annual (and possibly seasonal) extremes at every grid point (Kharin and Zwiers 2000, 2004; Wehner 2004). The analysis of other extreme value statistics such as changes in threshold exceedance frequencies, changes in heating, cooling and growing degree days etc. is possible, provided daily data are available.

Data: gridded fields of monthly extremes of (2m) Tmax, (2m) Tmin, 24-h PCP, (10m) wind speed. Optional: daily data of the above quantities and additionally of PMSL for 20-yr timeslices.

References:

Kharin, V. V., and F. W. Zwiers, 2000: Changes in the extremes in an ensemble of transient climate simulation with a coupled atmosphere-ocean GCM. J. Climate, 13, 3760--3788.

Kharin, V. V., and F. W. Zwiers, 2004: Estimating extremes in transient climate change simulations. J. Climate (submitted).

Wehner, M. F., 2004: Predicted 21st century changes in seasonal extreme precipitation events in the Parallel Climate Model. J. Climate (accepted).

Proponents and potential participants: V.V.Kharin, F.W.Zwiers, X.Zhang, M.F.Wehner, G.C.Hegerl

-----------------------------------------------------------------------------------------------------------

3. Evolution under global warming of ENSO variability, teleconnection patterns, and related ocean dynamics.

The aim of the project would be to quantify changes in ENSO-related variability by comparing two intervals long enough to get reasonable statistics, say 1901-1950 vs 2051-2100.  Because the spatial structure of ENSO varies between models, ENSO variability would be quantified by EOF analyses based on low-latitude SST anomalies. Changes between the two intervals would be assessed for ENSO (i) amplitude; (ii) frequency content; (iii) spatial pattern, based on EOF of low-latitude SST and regressions of PCP and PMSL indexed against the principal component time series of this EOF; teleconnections would be quantified by global regression patterns of SST/GT, PCP and PMSL at various lags; (iv) changes in ENSO-related ocean dynamics such as subtropical cell transport of mass and heat towards the equator. Because there is intrinsic multidecadal variability in ENSO that may be difficult to separate from effects of warming, ensembles of warming runs should be considered where possible, and statistical measures of significance applied to the results.  As behavior is likely to differ between models, for IPCC purposes the main results will consist of "consensus" assessments of whether the severity and frequency of ENSO variations and the teleconnection patterns are likely to change, and in what manner. Possibly of interest also are differences in the severity of the "worst" El Ninos within the two 50-year intervals, including and not including ENSO-like changes in the mean climate.

Data: monthly timeseries of gridded fields of SST, PCP, PMSL, wind stress, 500mb height; monthly (or annual) 3-D fields of T, S, v for upper tropical Pacific Ocean.

Reference:

Merryfield and Boer, 2004: Variability of Upper Pacific Ocean Overturning in a coupled climate model, submitted to Journal of Climate.

Proponents: William Merryfield – other participants welcome.

-----------------------------------------------------------------------------------------------------------

4. Human-Induced Change in the Antarctic Circumpolar Current

The latest CCCma CGCM indicates that the poleward shift of the Antarctic Circumpolar Current observed over recent decades may have been significantly human-induced. The

poleward shift is predicted to continue into the future such that by century's end the concomitant shrinking of the Southern Ocean will displace a volume of water close to that presently in the Arctic Ocean.  It is also predicted that the transport of water associated with the current will increase by an amount close to the present-day flow of North Atlantic deep water.  A simple theory, balancing surface Ekman drift and ocean eddy mixing, largely explains these changes as the oceanic response to changing wind stress. A large ensemble of other CGCMs show similar wind stress changes, from which it is inferred that their ACCs are similarly changed.

In this project we would aim to confirm the last statement by directly analyzing the simulated ACCs from as many models as possible. 

Data: Three dimensional ocean T, S, U, V and wind stress fields (monthly or annual) are required.

Reference:

Fyfe and Saenko, 2004: Human-Induced Change in the Antarctic Circumpolar Current, Submitted to J. Clim. Letters.

Proponents: John Fyfe, Oleg Saenko – other participants welcome.

-----------------------------------------------------------------------------------------------------------

5. Patterns of climate feedback/sensitivity

We propose to follow the methods of Boer and Yu (2003) to obtain the spatial pattern of climate feedbacks for the models submitting data to the IPCC. The feedbacks are also decomposed into changes associated with clear-sky, cloud, shortwave and longwave components as is the evolving global sensitivity. A statistical comparison of feedback/sensitivity results is undertaken to indicate in which components and which geographical areas models agree and disagree.

Data: (time series of monthly or annual gridded fields of)

- radiative forcing (clear and all sky)

- surface temperature

- radiative fluxes at the TOA and the surface (clear and all sky)

- evaporation, precipitation, sensible heat fluxes

Reference:

Boer, G.J. and B. Yu, 2003: Climate sensitivity and response. Clim. Dyn., 20, 415-429.

Proponents: George Boer and Bin Yu – other participants welcome.

-----------------------------------------------------------------------------------------------------------

6. The long-timescale potential predictability of an ensemble of models and changes under global warming

We propose to follow the approach of Boer (2004) to estimate both the long-timescale potential predictability of the IPCC models but also the change in potential predictability under different warming scenarios. Since "potential predictability", as used here, is a measure of long timescale variability, the study is essentially an attempt to measure and to understand, in so far as possible with available data, changes to this long-timescale variability.

Data: (time series of monthly or annual gridded fields of)

- surface temperature

- radiative fluxes at the TOA and the surface

- evaporation, precipitation, sensible heat fluxes

Reference:

Boer, G.J., 2004: Long timescale potential predictability in an

ensemble of coupled climate models, Clim. Dyn., in press.

Proponents: George Boer (possibly S. Kharin and/or S. Lambert)

-----------------------------------------------------------------------------------------------------------

7. Sea-ice climatology and response

Feedbacks involving sea-ice are an important contributor to high-latitude amplification of projected climate change. In this study we will follow the approach used by Flato et al. (2004) to examine the CMIP output. This involves comparisons of sea-ice thickness, concentration and extent in the unperturbed (control) simulations and the changes in these quantities under various IPCC SRES scenarios. The CMIP results indicated no obvious connection between sea-ice errors or response and model attributes (like flux adjustment or representation of ice dynamics), but this will be investigated in the IPCC model ensemble. Connections between sea-ice spatial patterns and atmospheric circulation will also be explored.

Data: time series of monthly gridded fields of sea-ice thickness and concentration, MSLP

Reference: 

Flato, G.M. and CMIP contributors, 2004: Sea-ice climate and sensitivity as simulated by global climate models, Climate Dynamics, in press.

Proponents: Greg Flato and John Fyfe

_____________________________________________________________________

14.  Bill Collins

Estimation of radiative forcing: methodologies, benchmarks, and multi-model 

intercomparisons

·  Evaluation of climate model simulations of the US Climate Extremes Index and the US Greenhouse Climate Response Index

Dr David Karoly, School of Meteorology, University of Oklahoma, Norman, OK

ph: (405) 325 6446   fax: (405) 325 7689   email: dkaroly@ou.edu
Co-PIs: 
Dr David Easterling, National Climatic Data Center, NOAA, Asheville, NC

Jay Lawrimore, National Climatic Data Center, NOAA, Asheville, NC

Karl et al. (1996) developed two indices to quantify observed changes in climate within the contiguous United States, a US Climate Extremes Index (CEI) and a US Greenhouse Climate Response Index (GCRI).  The CEI was based on a combination of climate extreme indicators, while the GCRI was a combination of indicators based on projected changes due to greenhouse climate change.  These indices integrate changes in climate over several different temperature and precipitation measures and are likely to provide early detection of important changes in climate in the United States.  Karl et al. (1996) noted an increasing trend in the CEI in recent decades and a significant positive trend in the GCRI during the 20th century.  However, attribution of these observed changes to specific causes was not possible as they were not directly compared with climate model simulations.  

This project has been funded by NOAA OGP CCDD to update the observed CEI and GCRI and to compare them with model simulations.  Daily and monthly climate model data for the US region from simulations with several different climate models, including those from NCAR, GFDL, the Hadley Centre and the Canadian Center for Climate Modeling and Analysis, will be collected and analyzed.  The interannual and decadal variability of the components of the indices from the model data will be compared with those from observations to assess the quality of the model simulations.  Forced climate model simulations of 20th century climate variations will be analyzed.  These will include simulations with changes in greenhouse gases, aerosols, and land use (anthropogenic forcing).  The observed changes in the indices will be compared with the forced model simulations to assess the likely causes of the observed changes.

The analysis will make use of both daily data and monthly mean data for the US region from both control model simulations and forced simulations for the 20th century.  A graduate student, Aaron Ruppert, is already working on this project.

Karl, T.R., R.W. Knight, D.R. Easterling, and R.G. Quayle, 1996: Indices of climate change for the United States. Bull. Am. Meteor. Soc., 77, 279-292.

· Tom Wigley (wigley@ncar.ucar.edu)

Calibration of the MAGICC model; and projection of the Glacier and Small Ice Sheet (GSIC) component of sea level rise

Tom Wigley (NCAR), Sarah Raper (Alfred Wegener Institute for Polar and Marine research, D-27515 Bremerhaven, Germany), Ben Santer (PCMDI, LLNL) and Doug Nychka (NCAR).

In the IPCC TAR, the Wigley and Raper coupled gas-cycle/energy-balance climate model (MAGICC) was used to produce the primary projections of future global-mean temperature and sea level change and to assess the uncertainties in these projections. To do this, MAGICC was first ‘calibrated’ by Sarah Raper against a range of different AOGCMs using data from 1% compound CO2 increase experiments archived in the CMIP data base. This

involved tuning the main parameters of MAGICC (climate sensitivity, effective oceanic diffusivity, etc.) against AOGCM results for different variables such as global-mean temperature, land-ocean temperature differentials, etc. So-tuned, MAGICC was able to emulate the global-mean temperature and oceanic thermal expansion results from individual AOGCMs with high accuracy, justifying its use to expand these results to cover emissions scenarios not considered directly by the AOGCMs.

The first part of this project will use the new AR4 AOGCM results in the same way so that these new models may also be emulated with MAGICC. This is directed towards the possible use of MAGICC to produce a wider spectrum of global-mean temperature (and sea level) projections for AR4 than would otherwise be available. This work will be carried out by Wigley and Raper. Santer is involved to assist in accessing appropriate data from the AR4 data files. Nychka is involved to assist in applying more rigorous statistical tools than previously to the AOGCM/MAGICC comparisons that underlie the calibration exercise. All investigators will be involved in analysis and interpretation of the results. The plan is to perform the calibrations using 1% CO2 experiment results (accounting for control-run drift if necessary) and to test these calibrations with data from other forcing experiments. 

For this work to be carried out effectively we require, ideally, annual-mean, gridpoint data from (at least) 1% CO2 runs and the parallel control runs for: reference height temperature, sea surface temperatures, and ocean temperatures through the full ocean column. The latter are used to determine net changes in ocean heat content, which is the most accurate way to quantify heat flux into the ocean. We also require oceanic thermal expansion data, some indicator of changes in the thermohaline circulation, and the top of the troposphere radiative forcing for 2xCO2 (after stratospheric equilibration). For testing against other forcing experiments we require estimates of the total forcing time series for these experiments and the breakdown of this forcing between land and ocean in each hemisphere.

The second part of this project involves the use of a new GSIC model developed by Sarah Raper to quantify future changes in this component of the ice-melt contribution to sea level rise. The use of this model will be a major conceptual advance on the way GSICs were modeled in the TAR – where an ad hoc correction factor produced an unrealistic upper bound to GSIC melt. These calculations will be carried out on a gridpoint basis over the globe (for regions where GSICs exist) and will use the temperature data requested for the MAGICC calibration exercise. Santer will assist in data extraction, and Nychka will assist in the application of rigorous statistical methods.    

17.  K.Hamilton and H. Annamalai
 South Asian Summer Monsoon Climatology and

Variability in the Control and 20th Century IPCC AR4 Simulations

IPRC, University of Hawaii
 kph@hawaii.edu <mailto:kph@hawaii.edu>  (CMEP)

18.  Amy Solomon
 Solomon
 Pacific Subtropical Cells in coupled

climate model

simulations of the late 19th-20th Century
 NOAA CIRES/CDC (CMEP)

amy.solomon@noaa.gov <mailto:amy.solomon@noaa.gov>


19.  A. Capotondi
 
 Interannual and Decadal Variability in the Tropical

Pacific Ocean: Description and Mechanisms
 NOAA CIRES/CDC  (CMEP)

<mailto:Antonietta.Capotondi@noaa.gov>


20.  James Overland and Muyin Wang
 Evaluation of the Coupled Climate Model

Simulations over the Arctic - Contrasting the Warming in the 1990s versus

1930-50s
 NOAA-PMEL
 (CMEP)    james.e.overland@noaa.gov
<mailto:james.e.overland@noaa.gov>
21.  Jailin Lin, Brian Mapes and Klaus Weickmann

 Intraseasonal

Variabilities: Structure and Feedback Analysis
 NOAA CIRES/CDC  (CMEP)

Jailin.Lin@noaa.gov <mailto:Jailin.Lin@noaa.gov>


22.  Michael McPhaden
 Assessing Tropical Pacific Decadal Variability in

Climate Models
 NOAA-PMEL
(CMEP)   michael.j.mcphaden@noaa.gov
<mailto:michael.j.mcphaden@noaa.gov>
23.  David Karoly

 Simple Indices of Climate Variability and Change

University of Oklahoma
(CMEP)   <mailto:dkaroly@ou.edu>


Climate model analysis for the IPCC Fourth Assessment

Topic: Simple Indices of Climate Variability and Change

Dr David Karoly 

School of Meteorology, University of Oklahoma

100 E Boyd Street, Norman OK 73019,  USA

ph: (405) 325 6446   fax: (405) 325 7689   email: dkaroly@ou.edu
Dr Karl Braganza

School of Mathematical Sciences, Monash University

Clayton, VIC 3800,  Australia

Email: karl.braganza@sci.monash.edu.au

Summary

Five simple indices of large-scale surface temperature variations will be used to assess the performance of a number of climate models in simulating climate variability and change during the 20th century.  These indices are based on the spatial fingerprint of greenhouse climate change and include the area-mean surface temperature, the land-ocean temperature contrast, the meridional temperature gradient in the Northern Hemisphere, the magnitude of the annual cycle in temperature over land, and the magnitude of the diurnal temperature range over land.  The indices contain information independent of variations in global-mean temperature for unforced climate variations and hence, they are more useful in the attribution of anthropogenic climate change than global mean temperature alone.  These indices have been used in recent studies of global climate variability and change simulated by some climate models used in the IPCC Third Assessment (Braganza et al., 2003, 2004a, b) and have also been used in a recent climate change detection and attribution study for the North American region (Karoly et al., 2003).

The indices will be calculated for the global domain and for the North American region from observational data for the period 1880-2003 and compared with data from model simulations for this period.  The models to be analysed include simulations from all three US models (NCAR , GFDL and GISS) being made available for the IPCC Fourth Assessment Report, together with several other international models (HadGEM, CGCM, ECHAM5).  The variability and correlation structure of the indices will be compared between the observations and the models on three different timescales; interannual variability, decadal variability and trends on 50 year and century timescales.  Both control model simulations and runs for the 20th century will be analysed.

24.  Alfredo Ruiz-Barradas and Sumant Nigam

Diagnosis of North American

Hydroclimate Variability in Coupled Model Simulations
University of

Maryland  (CMEP)     
alfredo@atmos.umd.edu


25.  Marilyn Raphael and Marika Holland

Model Simulation of the

Southern Hemisphere Atmospheric Circulation, Antarctic Sea Ice, and their

Interaction: An Evaluation
UCLA
(CMEP)    raphael@geog.ucla.edu


26.  Sumant Nigam and Renu Joseph
  rjoseph@atmos.umd.edu

Teleconnection Structure and Evolution in the Coupled Model

Simulations

Sumant Nigam & Renu Joseph

University of Maryland, College Park, Maryland

PROJECT SUMMARY

Predictions of future climate will be more trustworthy if the coupled models

generating these

predictions produce a set of familiar climate teleconnection patterns in

simulations of the late 20th century

climate. The recurrent patterns of interannual variability (teleconnections

included) will be extracted from

the CSM, GFDL, and GISS coupled simulations and closely compared with their

observational counterparts,

particularly, the ENSO, PNA (Pacific/North American), NAO/AO, and the

Western Pacific (WP) patterns

manifest during Northern winters of the present-day climate. The land/ocean

surface temperature, ocean heatcontent,

200 and 850 hPa geopotential, 200 hPa divergence, 1000 hPa (surface) winds,

and the associated

precipitation patterns will be the focus of intercomparison. The variables

constitute a minimal set for

monitoring the quality of simulated interannual variability; the variable

choice will facilitate scrutiny of

tropical-extratropical interactions, ocean-atmosphere interactions in the

tropical and extratropical basins,

hydroclimate variability, and of the global warming signal itself.

Intercomparison of the variability patterns’ mature-phase structure will be

followed by comparative

analysis of the pattern evolution; this should provide a quick, albeit

incomplete, check on the realism of the

underlying variability mechanisms in the coupled simulations. The evolution

analysis will be conducted at

submonthly resolution; preferably, at pentad time scales.

An even more fundamental descriptor of the atmospheric general circulation

is the zonally symmetric

circulation, specially the zonal-mean zonal winds. Seemingly subtle

differences in the zonal mean zonal wind

latitude-height structure can be consequential for climatological stationary

waves and climate teleconnections,

from modulation of wave propagation in/across the troposphere. We propose to

illustrate the dynamical

significance of the inter-model variations of the zonal mean zonal

wind-climatology by computing the orographic

circulation response during winter, using a steady, linearized version of

the atmospheric model’s dynamical core (the diagnostic model). Additionally,

since interannual variations of the zonal mean zonal wind in the

middle-to-high

latitude winters have figured prominently in recent discussions of

troposphere-stratosphere interactions, specially, in context of the

development of the NAO and global warming signals in the troposphere, a

principal component analysis of

â variability in the troposphere and stratosphere is proposed. The

significance of inter-model differences in

the zonal mean zonal wind-variability structures will again be illustrated

through diagnostic modeling.

The PIs are well-positioned to participate in CMEP activities in view of of

their previous and ongoing

diagnosis of NCAR/CSM and NASA/NSIPP AMIP simulations and CMIP integrations.

The PIs have been

engaged in dynamical diagnosis of observed climate variability for the past

several years, with the result that

many of the validation targets are already in place; some of these were

described recently in a chapter titled

Teleconnections in the Encyclopedia of Atmospheric Sciences (2003).

· Ken Kunkel    kkunkel@uiuc.edu

Processes affecting historical variations and future projections in GCM simulations of the central and southeast U.S. climate

Kenneth E. Kunkel and Xin-Zhong Liang

Illinois State Water Survey

Champaign, IL

The central and southeast U.S. is one of the few locations globally that has not experienced at least some warming during the 20th Century.  The causes for this remain the subject of active research; one recent paper hypothesized that the temporal pattern of SST anomalies in the tropical Pacific observed in the latter half of the 20th Century can induce an atmospheric response leading to decreased temperature, increased cloud cover, and increased precipitation in this region.  We propose to undertake an analysis of the AR4 GCM simulations, focusing on this observed regional feature of little or no warming.  The overarching question is this:  To what extent can GCMs reproduce this feature of the 20th Century climate and what are the implications of the answer for confidence in their 21st Century projections?  Our specific objectives are: (1) to determine whether any 20th Century CGCM simulation can reproduce the observed central and southeast U.S variations of temperature and precipitation; (2) to determine through process-oriented studies why models produce certain variations in the central U.S. with a particular, though non-exclusive, focus on processes related to SSTs; and (3) to determine to what extent the models project changes in these forcing processes in the 21st Century.  This analysis will complement ongoing work at our institution in which we are performing 21st Century regional climate model simulations using PCM and HadAM3 data as the lateral boundary conditions.  The AR4 data sets needed are: (1) time series of 20th Century simulations, including the following specific variables: surface climate (temperature, precipitation, humidity, cloud cover, sea level pressure, wind speed and direction) for the U.S., upper air data (height, wind, temperature, specific humidity) at standard levels for North America and adjacent ocean areas, and global SSTs; and (2) time series of the same data for 21st Century simulations for the A1B, A2, and B1 emissions scenarios.  We understand that the time resolution will generally be monthly, but there may be some time periods with daily and even hourly resolution.  We desire the highest time resolution available to fully support the process studies.

28.  Dudley Chelton and Eric Maloney
 
 An Investigation of SST

 Influence on Surface Wind Stress in Climate Models
 Oregon State

 University
CMEP    chelton@coas.oregonstate.edu
 <mailto:chelton@coas.oregonstate.edu>


29.  Michael F. Wehner
 
 Multivariate Climate Change Detections

> Lawrence Berkeley National Laboratory  (CMEP)
 mfwehner@lbl.gov
<mailto:mfwehner@lbl.gov>


30.  Beate Liepert
 
 Evaluation of Surface Solar Irradiance in Coupled

> Climate Models
 Lamont Doherty - Columbia University

> liepert@ldeo.columbia.edu <mailto:liepert@ldeo.columbia.edu>


31.  George Tselioudis and Mark Chandler
 Evaluation of Midlatitude Storm

> Characteristics and Variability in IPCC Coupled Models
 Columbia

> University
 gtselioudis@giss.nasa.gov
> <mailto:gtselioudis@giss.nasa.gov>


32.  Shan Sun, MIT
 Model Intercomparison: Thermohaline Circulation and Its

> Relation to Surface Fluxes
 MIT
 ssun@giss.nasa.gov
> <mailto:ssun@giss.nasa.gov>


· Johannes Quaas 
Max-Planck-Institut für Meterorologie 
Bundesstraße 53 | D-20146 Hamburg 
Tel. +49 (0)40 41173-179 | Fax -298 
e-mail quaas@dkrz.de
Analysis of aerosol indirect effects in GCMs

My interest would be on the analysis of those of the models and simulations which include the aerosol indirect forcings. 


Subject of the analysis 
----------------------- 

I would like to contribute to the analysis of the IPCC scenarios by 
(1) analysing statistically the strength of the aerosol indirect effects in the models. 

(2) analysing the evolution of the aerosol impacts on different quantities by comparing simulations including and excluding anthropogenic aerosols. 


Objective of the analysis 
------------------------- 

For (1), the modelled aerosol indirect effects could be compared to similar relationships based on satellite data. This would give a qualitative estimate about how well the particular models simulate the aerosol indirect effects, and could help to distinguish models which perhaps over- or underestimate this forcing. 

For (2), the modelled climate trends in surface temperature, diurnal temperature range, shortwave radiation, and cloud cover at the different altitudes could be intercompared, and for the 20th century also compared to observed tendencies. A qualitative assessment could be possible about how well the different trends are represented in the particular models. 


Data required 
------------- 

I would need for (1), if available, a measure of the aerosol load in the models (e.g., aerosol optical depth), and a measure of the cloud particle size (e.g., cloud droplet effective radius). In addition, cloud optical thickness and/or cloud liquid water path would be helpful for further analysis. For (2), I would ask for measures of the surface temperature, diurnal temperature range (or equivalently daily maximum- and minimum temperatures), low level, mid level and high level cloudiness in the ISCCP definitions, total cloudiness, and radiative fluxes in the shortwave band at the top of the atmosphere and the surface.

· Tropical rainfall change--patterns and mechanisms 
PI: J. David Neelin 

David Neelin <neelin@atmos.ucla.edu>

 This is in response to the opportunity to participate in 
analyses leading towards the IPCC Fourth Assessment Report. 
My research group and I, together with longtime collaborator 
Dr.  Chia Chou of the Academica Sinica in Taiwan, propose to 
analyse the mechanisms and patterns of tropical rainfall 
change found in climate model response to anthropogenic 
forcing.  The analysis of the GCMs would be informed by the 
mechanisms found in an intermediate complexity climate model, 
described in 
Neelin, J. D., C. Chou, and H. Su, 2003: Tropical drought regions in global 
warming and El Nino teleconnections. warming and El Nino teleconnections. 
Geophys. Res. Lett., 30(24) 2275, doi:10.1029/2003GLO018625. 
and 
Chou, C. and J. D. Neelin, 2004: Mechanisms of global 
warming impacts on regional tropical precipitation.  J. Climate, in press. 
(available at http://www.atmos.ucla.edu/~csi/REF/abstracts/absglbwrm_prec.html). 
The following paragraph is a blend of the abstracts from 
these papers. 

Climate model global warming simulations predict large 
regional changes in tropical rainfall, including regions of 
drought.  Qualitatively similar changes occur during El Ni\~no 
interannual variability.  Using an intermediate climate model, 
we have identified a mechanism that creates regional 
reductions in precipitation at the margins of convection zones 
during warming.  In this ``upped-ante mechanism'', a warm 
troposphere increases the value of surface boundary layer 
moisture required for convection to occur.  In regions of 
plentiful moisture supply, moisture simply rises to maintain 
precipitation, but this increases the moisture gradient 
relative to neighboring subsidence regions.  Reductions in 
rainfall then result for those margins of convection zones 
that have strong inflow of air from the subsidence regions and 
less frequently meet the increased ``ante'' for convection. 
In the intermediate climate model simulations analyzed, the 
upped-ante mechanism is the leading cause of tropical drought 
in the global warming case and is dominant in certain El 
Ni\~no drought regions.  In the ``anomalous gross moist 
stability mechanism", gross moist stability is reduced due to 
increased ABL moisture.  As a result, convection is enhanced 
and precipitation becomes heavier over convective regions. 
While the upped-ante mechanism induces negative precipitation 
anomalies over the margins of convective regions, the 
anomalous gross moist stability mechanism induces positive 
precipitation anomalies within convective regions.  The 
importance of variation in gross moist stability, which is 
likely to differ among climate models, is suggested as a 
potential factor causing discrepancies in the predicted 
tropical regional precipitation changes. 

We propose to evaluate the GCM output for the following 
relationships:  tropical tropospheric temperature and moisture 
relations; moisture increase in convection zones relative to 
other regions; relationship of drought to convective margins 
with inflow and to moisture gradients; terms from the moist 
static energy (MSE) budget useful to pathway diagnostics; 
contribution of surface fluxes over ocean regions as a 
signature of ocean dynamical feedbacks compared to other MSE 
budget terms.  These relationships will be evaluated for 
consistency with hypothesized mechanisms and for indications 
of other mechanisms that might be at work. 

Detailed evaluation will center first on changes for 
30 year averages in the late 21st century when 
the warming is well established and the signals are large. 
We will begin with the SRES A1B case (relative to control) and 
the 2xCO2 equilibrium simulations with mixed-layer oceans 
which  provide a slightly simpler 
comparison case. Once we believe we have established 
a reasonable set of mechanisms and that the evaluation 
procedures are working, we will then apply to 
the other available runs and time periods. 
We will conduct a survey of precipitation changes over 
the available runs and time periods early on, 
to guesstimate if there will be suprises relative 
to A1B and add periods/runs to the initial evaluation if needed. 

Based on preliminary assessment of data from the IPCC/DDC site 
and from ECHAM4, we anticipate that the mechanisms will differ 
more among models than among scenarios for a given model.  We 
also have indications that the multi-model ensemble approach 
seen in IPCC AR3 has severe limitations for tropical rainfall 
anomalies.  For instance, at least one model that predict 
rainfall increases in subsaharan Africa does so because in the 
model climatology the region is in the center, not the margin, 
of a strong convection zone.  We postulate that it may be 
possible to constrain the model subset used for each region 
based on criteria for climatology We also have seen 
indications from AMIP2 data that the models behave quite 
differently, some rather imperfectly, in ENSO teleconnection 
response.  Unfortunately, the AMIP2 data are not coordinated 
with AR4, although some models overlap.  We will take a 
preliminary look at using ENSO response as a means of 
evaluating quality of model response for particular sensitive 
regions, such as eastern equatorial South America, although 
this part is less likely to be completed in the tight time 
frame for AR4 turnaround. 

Fields to be used include all surface and top-of-atmosphere 
fluxes, surface precipitation, and atmospheric 3-D winds, 
moisture and temperature.  While the data specifications did 
not include divergence or the divergent wind component nor 
certain moisture flux terms useful in MSE budgets, we will use 
the available data.  We can then provide feedback to the WGCM 
on the errors introduced by post-calculation of such terms, 
and on additional fields that it would be desirable to have 
for future comparisons for diagnosing tropical moist 
processes. 

The personnel involved in the analysis will be 
J. E. Meyerson, H. Su ( members of Neelin's research group) 
and C. Chou (of the Academica Sinica of Taiwan). Other group members 
may be added if results suggest their 
expertise would be useful.

35.  Changing risk of climate extremes

Antje Weisheimer  Antje.Weisheimer@met.fu-berlin.de
It is proposed to conduct a probabilistic analysis of the changing risk of

very hot/cold and very wet/dry periods, using the CMIP3 integrations

considered as a multi-model ensemble. From the 20th Century control

integrations, monthly and seasonal probability distributions of

precipitation and temperature will be estimated for each model and for

each grid point around the globe. For each model and time of year, precip

and temperature anomalies corresponding to specified expected return

periods will be estimated. Hence, for example, the precip associated with

a 50-year flood will be estimated for each model. Similar studies of

drought, heat and cold wave frequency will be made. Using the multi-model

ensemble around the time of CO_2 doubling, the probability of exceeding

the thresholds of precip and temperatures corresponding to the prescribed

return periods will be estimated.

Persons involved: Antje Weisheimer, Meteorological Institute, Free

University Berlin, Germany (Antje.Weisheimer@met.fu-berlin.de),

Tim Palmer, ECMWF, Reading, UK (Tim.Palmer@ecmwf.int)

Model data required: global fields of monthly data for precip and

2m temperature

· Steve Vavrus   sjvavrus@wisc.edu

Center for Climatic Research 
University of Wisconsin

Behavior of extreme cold-air outbreaks under greenhouse warming

· Population growth, consumption patterns and emission/climate change in developing countries: A case study of Nigeria. 

EDIANG OKUKU ARCHIBONG     ediang2000@yahoo.com 

L.E AKEH, E D UDOEKA, EDIANG A. O., EDIANG A. A, J. N. OKPARA

Nigeria Meteorological Agency, Lagos Nigeria

· Jeff Rogers   rogers.21@osu.edu

TITLE:  North Atlantic Oscillation Impact on European Hydroclimatic Variability in the 20th and 21st Centuries.

OBJECTIVES:  The goal of this study is to evaluate the impact of the North Atlantic Oscillation (NAO) on the variability and receipt of precipitation over Europe.  We propose to investigate the 20th Century representation of the NAO in the control run relative to observations, and during the 21st Century where model output for several scenarios will be contrasted with the control run.  From the 1970s until recently the NAO trend has been upward and this has been accompanied by an intensified mean Icelandic Low that is displaced unusually farther northeast during the cold season in years with strong Atlantic westerlies.  Little evidence of change appears to occur in negative phase years.  The resulting NAO 20th century modes might be characterized by normal positive and negative phases and a more recent hyper-positive phase with centers displaced closer to Europe and possibly forced by the Indian Ocean.  Evaluations of these characteristics in the control run will be made and the potential role of NAO phase and intensity changes in the future will be evaluated in light of the hydroclimate of Europe.  Precipitation receipt, and associated data (e.g. cloudiness, precipitable water, u- and v-wind components, runoff, and soil moisture) will be evaluated in similar manner.  The changing frequency of extreme precipitation events will also be investigated on monthly and seasonal-mean timescales, including evaluation of changes in intensity and frequency of drought.  The role of potential precipitation changes in the 21st century on stream flow in alpine regions, especially southern Europe which is particularly affected by wet negative-phase conditions, will be evaluated.

REQUIRED DATA:

1)  20th Century simulation to year 2000, then fix all concentrations at

year 2000 values and run to 2100.

2)  21st Century simulation with SRES A1B to 2100, then fix all

concentrations at year 2100 values to 2200.

3)  21st Century simulation with SRES B1 to 2100, then fix all

concentrations at year 2100 values to 2200.

4)  21st Century simulation with SRES A2 to 2100.

5).  1% CO2 run to quadrupling with an additional 150 years with CO2

fixed at 4x.

PERSONNEL:

Prof. Jeffrey C. Rogers, Geography Department and Atmospheric Sciences

Program, The Ohio State University. 

Email: rogers.21@osu.edu   PH: (614)292-0148   Fax: 614-292-6213 

Dr. Maurice J. McHugh, Department of Geography and Anthropology,

Louisiana State University. 

email: mmchug4@lsu.edu   PH: (225)578-0476   FAX: (225)578-4420

· Xiangdong Zhang  xdz@iarc.uaf.edu

International Arctic

Research Center, University of Alaska Fairbanks

I am interested in analyzing the model outputs for

IPCC runs and would like to make a registration.

My analysis topics are:

1. trends and variability of cyclone activity in

   the North Hemisphere mid- and high-latitutes.

2. trends and variability of Arctic sea ice and

   ocean properties.

39.  Evaluating uncertainty in the rate of oceanic heat uptake.

Andrei Sokolov sokolov@MIT.EDU

We would like to continue  work on comparing the rates of oceanic heat uptake in different AOGCM started as a CMIP subproject #20. The objective of this study is to estimate uncertainty in the heat uptake by the deep ocean among existing coupled AOGCMs. 

As shown in Sokolov et al 2003, the MIT 2D climate model of intermediate complexity can match the behaviors of different AOGCMs in transient climate change simulation with the appropriate choice of two parameters, model’s climate sensitivity and effective diffusivity for ocean heat anomalies. Then values of the effective diffusion coefficient provide quantitative estimates for ocean heat uptake for different models. Detailed description of this approach is given in Sokolov et al. (2003) together with the results based on the CMIP2 simulations.  Availability of the results of the transient simulations with different forcings for each model will allow evaluation of the robustness of the estimates obtained . 

Data required for this study are surface air temperature, heat fluxes at the tropopause and at the surface and sea level change due to thermal expansion of the ocean (or data from which it can be calculated).  

Analysis will be done by Andrei Sokolov, MIT Joint Program on Science and Policy of Global Change.

Sokolov AP, Forest CE and Stone PH. Comparing oceanic heat uptake in AOGCM transient climate change experiments. J. of Climate, 2003, V15, 1573-1582.

·  Ken Sperber   sperber1@llnl.gov

The Madden-Julian Oscillation in General Circulation Models

Kenneth R. Sperber

Program for Climate Model Diagnosis and Intercomparison

Lawrence Livermore National Laboratory

P.O. Box 808, L-103

Livermore, CA 94550 USA

(sperber1@llnl.gov)

The Madden-Julian Oscillation (MJO) dominates the convective signal over the tropical Eastern Hemisphere, with teleconnections extending into the extratropics due to the large-scale convective extent and duration of the MJO convective anomalies. A methodology is utilized to analyze in a standardized fashion the MJO in general circulation models. This is attained by projecting 20-100 day bandpass filtered outgoing longwave radiation (OLR) from the models onto the two leading empirical orthogonal functions (EOFÕs) of observed OLR that characterize the propagation of MJO convection from the Indian Ocean to the central Pacific Ocean. The resulting principal component time series are then screened to isolate boreal winters during which they exhibit a lead-lag relationship consistent with observations. This PC subset is used for linear regression to determine the ability of the models to simulate the observed space-time variability of the MJO. Analysis of control integrations of the CMIP2+ models indicates that the vast majority of models underestimate the amplitude of the MJO convective anomalies by a factor of two or more, and the eastward propagation of convection is less coherent than observed, typically. For a given family of models, coupling to an ocean leads to better organization of the large-scale convection. The low-level moisture convergence mechanism for eastward propagation of the MJO is represented in limited cases, as is the vertical structure of moisture and divergence. The analysis of the CMIP2+ models provides a frame of reference for evaluating improvement in the simulation of the MJO in the IPCC control simulations.

It is envisioned that the IPCC control runs will first be analyzed to determine the models that give the most realistic representation of the MJO based on the afore-mentioned diagnostics. With this subset of models the climate change integrations will be analyzed to ascertain anthropogenically forced perturbations to this important mode of variability. Previous work by Slingo et al. (1999, QJRMS, 125, 583-609) has demonstrated an increased amplitude of observed MJO variability as the tropics warmed in the post-1976 regime transition compared to earlier decades. This suggests that additional warming due to anthropogenic climate change may strongly influence the MJO. During years when the MJO is active, the tendency is for below-normal rainfall over Austral-Asia, mainly due to reduced convection during the suppressed phase of the MJO. If the MJO becomes stronger in the future, this may have dire consequences for the agricultural based economies of the tropics.

Data Requirements:

Table A2a: Daily mean 2-d atmosphere data

psl, pr, tas, hfls, hfss, rsus, uas, vas, rlut

*In an apparent oversight, daily sea-surface temperature (SST) was not included in the requested standard output. I feel strongly that SST should be added to the list of daily output. This is a variable of great interest for MJO, being related to surface wind and latent heat flux anomalies. The strength of the SST anomalies may be important for modulating the eastward propagation of the MJO.

Table A2b: Daily mean 3-d atmosphere data

ua, va, hu

41.  Ken Sperber   sperber1@llnl.gov

The North Atlantic Oscillation in General Circulation Models

Kenneth R. Sperber, Peter J. Gleckler, James S. Boyle

Program for Climate Model Diagnosis and Intercomparison

Lawrence Livermore National Laboratory

P. O. Box 808, L-103

Livermore, CA 94550 USA

(sperber1@llnl.gov)

The simulation of the North Atlantic Oscillation (NAO) will be evaluated in control and climate change simulations in anticipation of the IPCC Fourth Assessment Report. The observed NAO is defined using monthly sea-level pressure anomalies over the Atlantic sector from the National Centers for Environmental Prediction/National Center for Atmospheric Research (NCEP/NCAR) Reanalysis. Sea-level pressure from the models is projected onto the observed modes to ensure that a standardized analysis is performed by comparing to a common metric. The principal components obtained from each of the models will be regressed against other variables, including but not limited to, sea-level pressure, surface air temperature, sea-surface temperature, and precipitation to evaluate the space-time variability of the NAO in the models. Additionally, the NAO influence on the extratropical storm tracks will be investigated. The available climate change scenario runs will be analyzed to assess anthropogenically forced perturbations to the NAO in space and time.

From a previous analysis of CMIP2+ control integrations we found that the North Atlantic Oscillation was well represented (AchutaRao et al. 2004, An Appraisal of Coupled Climate Models, PCMDI Technical Report, UCRL-TR-202550). The spatial pattern of the large-scale surface air temperature response to the sea-level pressure perturbation over the Atlantic is akin to that observed, with the spatial error indicating the model response is not as strong as observed. This shortcoming was systematic across the models analyzed, and it was suggested that improvement in the extratropical flow will improve this aspect of the NAO response. Our previous analysis of the CMIP2+ models provides a benchmark against which the new IPCC runs can be compared to determine whether the simulation of the NAO has improved during the course of model development.

Data Requirements:

Table A1a: Monthly mean 2-d atmosphere or land surface data

psl, pr, tas, hfls, hfss, ts, uas, vas

Table A1bc: Monthly mean 3d atmosphere data

ta, ua, va, zg

Table O1c: Monthly mean 2-d ocean or sea-ice data

tos

Table O1d: Monthly mean 3-d ocean or sea-ice data

uo, vo

·  Karen Bice kbice@whoi.edu
Response of the model hydrologic systems to CO2-induced warming

The objective of the analysis will be to define the range of plausible responses in moisture flux balance, salinity, and ocean meridional overturning strength in response climate change accompanying increasing atmospheric CO2 concentrations. I will be performing the analysis.

MODEL RUN REQUESTED
1% CO2 run to quadrupling with an additional 150 years with CO2 fixed at 4x


MODEL DATA REQUIRED

Time-independent 2-d land surface data:

surface altitude
land area fraction

Annual mean 2-d atmosphere or land surface data:

precipitation flux
air temperature (near surface or 2-m)
surface upward latent heat flux
surface temperature
atmosphere water vapor content
runoff flux
specific humidity

Annual mean 2-d ocean data:

ocean meridional overturning streamfunction

Annual mean 2-d ocean or sea-ice data:

sea surface temperature
water flux into ocean
water flux correction where ocean

Annual mean 3-d ocean data:

sea water salinity
sea water potential temperature
sea water potential density

If you need a list of the exact models and CO2 levels I would like to analyze, let me know.

Karen Bice
Associate Scientist
Woods Hole Oceanographic Institution
Woods Hole, MA 02543
phone: 508-289-3320

· Lance Leslie leslie@rossby.metr.ou.edu

Trends in east Indian and Southern Ocean tropical and extra-tropical cyclone characteristics 

Dr Lance M. Leslie

School of Meteorology, University of Oklahoma

100 E Boyd Street, Norman OK 73019

USA

Tel: (405) 3266561 Fax: (405) 325 7689

E-mail: lmleslie@ou.edu

Dr Lixin Qi

School of Mathematics, University of New South Wales

Sydney, New South Wales, 2052

Australia

Tel: 61-2-93857002 Fax: 61-2-93857123

E-mail: qlx@maths.unsw.edu.au

Summary of proposed analysis

The proposed analysis addresses possible trends and variability that can be detected in future climate simulations of tropical and intense extra-tropical cyclone-like events over the east and south Indian Ocean, and also the Southern Ocean in Australian/New Zealand longitudes.  These systems play a major role in defining the regional climate of the area and also contribute significantly to the larger-scale general circulation of the atmosphere, through their interaction with the oceans.  They are highly destructive systems both over the ocean or when approaching or making landfall. Changes in their frequency, intensity, duration and tracks therefore are of great importance. So far, there have been few studies of these systems.  However, as a reference for determining trends, the PI recently has completed an extensive study, resulting in a co-authored article describing the climatology developed from past and present climate data, up to 2003 (Buckley, BW and LM Leslie, International J. of Climatology, 2004). The systems are identified in climate simulations using signature parameters such as the magnitudes of 850 hPa winds and vorticity fields, and SLP values of the surface centers relative to specified thresholds.  The data required therefore is daily (or higher frequency if available) mean values of surface and upper level winds and geopotential heights (if available). Weekly SST fields are also desirable.

·  Lance Leslie leslie@rossby.metr.ou.edu
Trends in blocking episodes in the Australia/New Zealand region

Dr Lance M. Leslie

School of Meteorology, University of Oklahoma

100 E Boyd Street, Norman, OK 73019

USA

Tel: (405) 3266561 Fax: (405) 325 7689

E-mail: lmleslie@ou.edu

Dr Bruce W. Buckley

Bureau of Meteorology

Perth

Western Australia

Australia

Tel: 61-8-92632258

E-mail: B.Buckley@bom.gov.au

Summary of proposed analysis

“Blocking” of the usual westerly flow in the mid-latitudes is a recurring characteristic of the Australian/New Zealand region. Such blocking patterns often bring drought and fire weather to some parts of the region and flood rains to other parts, depending upon the type of blocking pattern.  The socio-economic impact of extended blocking episodes is very great.  Therefore it is of vital importance to assess future trends in the frequency, strength, location and duration of these blocking events, particularly the more intense, longer-duration episodes.  The authors have just completed an article on blocking over this region for the fifty-year period 1955-2004, using the NCEP reanalysis data and it is in the review process.  As part of the study we have developed a large and comprehensive reference data set of blocking indices, related parameters, and impacts.  This data set is an ideal reference from which to calculate trends present in the future climate simulations.  The data required for the analysis is the daily means of the SLP fields, the 500 hPa winds and geopotential heights, which form the ingredients for computing the blocking indices favored by the Australian Bureau of Meteorology.

· Thomas Phillips phillips14@llnl.gov
Analysis of Global Hydroclimates

T. Phillips and P. Gleckler 

Program for Climate Model Diagnosis and Intercomparison (PCMDI), Lawrence Livermore National Laboratory, Livermore, CA USA 

Tom Phillips

PCMDI, L-103

Lawrence Livermore National Laboratory

P.O. Box 808

Livermore, CA 94551, USA

Phone: +1-925-422-0072

Fax: +1-925-422-7675

Email: phillips14@llnl.gov
The goals of the subproject will be to

1) validate selected components of the global atmospheric and land-surface hydrological cycles in the IPCC control runs, and 

2) analyze perturbed-minus-control climate changes in these components and in related hydrological diagnostics.  

Because of the dearth of global observations of most hydrological components, we will limit quantitative validation of the control climates mainly to precipitation and precipitable water.  (For these components it is feasible to choose different global reference data sets in order to bracket current observational uncertainties.)  However, we also will qualitatively validate model climatologies of runoff and land-surface evaporation using estimates derived from land models that are driven off-line with observed forcings (e.g. as provided by the GLDAS and/or GSWP projects).  To supplement this limited observational validation, we will verify model conformance with relevant atmospheric and land moisture conservation laws, and the absence of spurious trends in soil moisture and snow mass.  In addition, we will analyze perturbed-minus-control climate changes in diagnostics which are indicators of hydrological processes having important societal ramifications (e.g. changes in atmospheric moisture residence time and convergence-divergence patterns, in the timing of Spring snow melt and associated runoff, in fractional soil wetness, in the partitioning of precipitation between runoff and evapotranspiration, etc.) 

Other scientists conversant with any of these topics are welcome to participate.

Model data requirements: Monthly fields of global precipitation, precipitable water, runoff, soil water and soil ice (if predicted) with associated field capacities, snow mass/cover/melt, soil ice (if predicted), and land-surface evapotranspiration or latent heat flux.

· Henry Pollack hpollack@umich.edu

Subsurface temperatures and

air temperatures coupled at decadal and centennial time scales

My interest is in the computational quantities sometimes referred to as the

"ground surface temperature", "shallow soil temperature", and "deep soil

temperature". These are computed only for continental regions, and perhaps not

by all models. My interest stems from my extensive experience in analyzing

subsurface temperature records in terms of reconstructing past climate change.

Questions arise as to how strongly and faithfully subsurface temperatures and

air temperatures are coupled at decadal and centennial time scales. We have

substantial empirical data comprising both air and ground temperatures, and the

energy fluxes across the air-ground interface, to compare with climate model

output of these quantities. The relevance to the climate modeling community is

an assessment of how well various air-ground coupling schemes perform.

· Eric DeWeaver deweaver@meteor.wisc.edu
Dynamics of Arctic climate and circulation

The first priority of the proposed intercomparison is to look at the

annual cycle of the sea level pressure pattern over the Arctic and

sub-Arctic.  Motivation for the SLP comparison comes from Bitz et

al. (2002), who found that model biases in geostrophic surface

circulation have a profound effect on the distribution of Arctic sea

ice.  Holland and Bitz (in press at Climate Dynamics) further showed 

that sea ice biases in present-day climate simulations are linked to 

the extent of polar amplification in global warming simulations.

In addition to the SLP and surface circulation intercomparison, I plan

to use eddy temperature, geopotential height, potential vorticity, and

streamfunction to examine the three-dimensional structure of the flow

associated with the SLP centers, particularly the Beaufort High.  In

reanalysis, the Beaufort High is the surface expression of a deep

barotropic high rather than a surface-trapped feature associated with

cold lower-tropospheric temperatures.  Simulations of the high will be

more credible -- and less sensitive to local surface temperature

change -- if they can reproduce this deep vertical structure.

I also plan to look at the dynamical processes which maintain the

high-latitude circulation.  In particular, I would like to compare the

strength of the synoptic and submonthly fluxes of heat and momentum

among the models, and the strength of the diabatic heating.  In CCSM3

I have found that synoptic momentum flux is overestimated by a factor

of two or more, and I'm interested in the possibility that this is a

common AGCM bias.

Model data required: 

* monthly-mean surface and 3-d circulation fields -- SLP, winds,

  temperature, geopotential height.

* sub-monthly eddy flux statistics (uu, uv, vv, vt, wt).

* total diabatic heating.

* 6-hourly or once-daily horizontal winds and temperature at an upper

  level, winds and temperature at a lower level, and SLP.

48.  Sandrine Bony and Jean-Louis Dufresne

LMD/IPSL, Paris, France.

Sandrine.Bony@lmd.jussieu.fr

Cloud radiative feedbacks

Cloud radiative feedbacks are likely to explain part of the climate

sensitivity spread among climate models. This project aims at evaluating

and better understanding the behaviour of clouds simulated by the

different coupled models participating to the IPCC AR4. The focus will be

put on tropical regions. This project has two main objectives:

1) To analyze and to evaluate against observations the behaviour of

tropical clouds simulated by the models on interannual to decadal

timescales during the 20th century.

Emphasis will be put on:

- the presence of trends

- the sensitivity of clouds and cloud radiative forcing to changes in sea 

surface temperature.

2) To analyze the changes in cloudiness and in cloud radiative forcing

simulated by the models in climate change scenarios.

Emphasis will be put on:

- the relationship, for each individual model, between the behaviour of 

  clouds simulated in the current climate and in a global climate change.

- the influence of large-scale circulation changes.

- the relationship between cloud changes and climate sensitivity.

Methodology: 

Composites of cloud properties within large-scale circulation regimes of

the Tropics (Bony S, J-L Dufresne, H Le Treut, J-J Morcrette and C Senior,

2004: "On dynamic and thermodynamic components of cloud changes", Climate

Dynamics, 22, 71-86).

Coupled models simulations analyzed in priority:

- 20th century simulation to year 2000.

· 1% CO2 run to doubling or quadrupling of CO2.

· ==================================================

· Valerio Lucarini valerio.lucarini@unicam.it

 STUDY OF THE WAVES ENERGETICS, OF THE LOW-FREQUENCY VARIABILITY, AND OF THE REGIMES OF THE MID-LATITUDES ATMOSPHERE

Antonio Speranza and Valerio Lucarini

Dept. of Mathematics and Computer Science, Univ. of  Camerino, Camerino (MC), Italy

Paolo Michele Ruti, Alessandro Dell’Aquila, Domenico Di Rocco and Sandro Calmanti

ENEA-CLIM, C.R. Casaccia, S. Maria di Galeria (RM), Italy

We think that a more complete understanding of the physical processes related to the mid-latitudes atmospheric variability is of the key ingredients for gaining a deeper knowledge of the climate engine. 

Therefore, we maintain that it would be of great interest to analyze how the statistical properties of the mid-latitudes atmosphere are altered in the context of climate change. Hence, in this context we propose to perform an intercomparison analysis of the various models included in the IPCC AR4 project. 

First, we would focus our attention on the statistical analysis of the energetics of the baroclinic waves as well as of the planetary waves, and of their interaction. This could be accomplished by adopting classical techniques such as the computation of the Hayashi spectra, as well as with new more sophisticated tools, based e.g. on wavelets, able to capture more efficiently the inherently localized aspect of the atmospheric mid-latitudes perturbations. 

A second goal of our analysis would be the study of how the low-frequency variability of the mid-latitudes atmosphere is altered with a changing. This could be accomplished by analyzing what are the effects of induced radiative forcing on the wave activity index, as well as using other techniques, based on EOF analysis. Finally, we propose to analyze how the greenhouse gases forcings alter the leading atmospheric regimes by determining how their joint PDF change with time.

We emphasize that the analyses we propose aim at understanding how the models differ in the representation of the changes to fundamental bulk atmospheric quantities, which have a deep physical meaning and play a major role in describing the global properties of the atmospheric dynamics.

Data needs: daily 500 hPa geopotential height, daily 200 hPa zonal wind.
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Cessi, P., Speranza, A. 1985: Orographic Instability of Nonsymmetric Baroclinic Flows and Nonpropagating Planetary Waves. Journal of the Atmospheric Sciences: Vol. 42, No. 23, pp. 2585–2596. 
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· Noah Diffenbaugh diffenbaugh@purdue.edu

Seasonality and variability of large-scale forcing of eastern boundary

current regions in the 20th, 21st, and 22nd centuries.

Dr. Noah Diffenbaugh (Assistant Professor, Earth and Atmospheric Sciences)

will conduct the analyses at Purdue University. The subject of the analyses

will be the seasonality and annual- to decadal-scale variability of

large-scale forcing of eastern boundary current (EBC) regions. EBCs support

highly productive marine ecosystems, as well as large agricultural areas.

They are forced by both regional- and large-scale processes, including

annual to decadal modes such as ENSO and PDO. The objectives of the analysis

will be (1) to test the ability of the participating coupled GCMs to

reproduce observed records of 20th century seasonality and variability of

large-scale EBC forcing and (2) to evaluate those large-scale processes in

the SRES A1B and B2 scenarios. The analyses will use output from the 20th

century simulation (from either run 1 or run 6 on the WGCM run list) and the

SRES A1B and B1 simulations (from run 2 and run 3 on the WGCM run list).

Model data will come from the time-independent 2-d land surface and ocean

data, monthly-mean 1-d ocean data, monthly-mean 2-d atmosphere, land

surface, ocean and sea ice data, and monthly-mean 3-d atmosphere and ocean

data (Tables A1a, A1b, A1c, O1a, O1b, O1c, O1d, O1e). While it is of course

impossible to know all of the variables of potential interest prior to

conducting the analyses, variables of known interest include: psl, pr, tas,

mrso, uas, vas, clt (Table A1a), orog, sftlf (Table A1b), cl, ta, ua, va,

hus, wap, zg, hur (Table A1c), tos (Table O1c), zobt (Table O1d), so, uo,

vo, and wo (Table O1e). The minimum required variables are pr, ts, ta, ua,

va, zg, and wo.

· Krishna AchutaRao  achutarao1@llnl.gov

The El Nino/Southern Oscillation in General Circulation Models

Krishna AchutaRao and Kenneth R. Sperber

Program for Climate Model Diagnosis and Intercomparison

Lawrence Livermore National Laboratory

P.O. Box 808, L-103

Livermore, CA 94550 USA

(achutarao1@llnl.gov)

The simulation of the El Nino/Southern Oscillation has been the subject of numerous intercomparison studies over the last decade. Given that it is the dominant mode of variability on time scales of 2-7 years, this is a mode of ocean/atmosphere variability that is important to represent in coupled models. The study of AchutaRao and Sperber (2002, Climate Dynamics, 19, 191-209) provided a standard methodology for analyzing the space-time variability of ENSO in the Coupled Model Intercomparison Project 2 (CMIP 2) models. While difficulties remain in the simulation of ENSO (e.g., amplitude, seasonality, and periodicity), our subsequent analysis of revised models from CMIP 2+ indicates that improvement in the simulation of ENSO has been realized through model development (AchutaRao et al. 2004, An Appraisal of Coupled Climate Models, PCMDI Technical Report, UCRL-TR-202550). These studies will serve as a benchmark for evaluating the performance of the IPCC simulations.

In the control simulations the variance of sea surface temperature (SST) in the key "NINO" regions will be analyzed, and spectral analysis will be used to determine how well the models represent the broadband timescale observed. The relationship between the NINO SST indices and the Southern Oscillation Index will be explored, and used for compositing EL Nino/La Nina events to determine how well the model represent the space-time structure of ENSO. The climate change simulations will be analyzed to ascertain if anthropogenically forced changes to ENSO occur. Time permitting, extratropical teleconnections of ENSO in the control and perturbed runs will investigated, with emphasis on the response over North America. The ensembles will used to assess the robustness of the response, though with 4 members it may be necessary to use a multi-model approach.

Data Requirements:

Table A1a: Monthly mean 2-d atmosphere or land surface data

psl, pr, tas, tauu, tauv, hfls, hfss, ts, uas, vas, rlut

Table A1c: Monthly mean 3d atmosphere data

ta, ua, va, zg

Table O1c: Monthly mean 2-d ocean or sea-ice data

tos

Table O1d: Monthly mean 3-d ocean or sea-ice data

thetao, uo, vo, wo

· Rowan Sutton rowan@met.reading.ac.uk

Land/sea warming ratio in CMIP integrations

-------------------------------------------

Climate models are generally consistent in showing greater surface

warming over land than over the sea in response to greenhouse gas

forcing.  However, the ratio of land to sea warming varies by up to a

factor of 2 between different models.  The aim of this project is to

understand the factors that determine the ratio of warming over land

to warming over sea, and the dependence of this ratio on latitude,

in CMIP integrations.  The analysis will be conducted by Jonathan

Gregory and Rowan Sutton at the Centre for Global Atmospheric

Modelling at the University of Readihg, UK.  The initial focus will be

on the 1% CO2 integrations and the equilibrium slab experiments. Data

required will include gridpoint values of a wide range of (primarily)

surface fields: surface temperatures and surface fluxes especially

and, where available, surface specific humidity, soil moisture, snow

depth etc.  Plus the land/sea mask!

· Joachim Ribbe ribbe@usq.edu.au

On Projected Future Sub-surface Ocean Warming in AR4 Coupled Models

 

Participant: Dr. Joachim Ribbe

 

Subject and Objective of Analysis: We would like to perform an analysis of the warming that is anticipated to occur in the subsurface ocean of the southern hemisphere. In particular, we will concentrate on the changes that may occur in the intermediate and mode water range. These water bodies link the Southern Ocean with the equatorial ocean and carry much of the anticipated global warming signal into the interior of the ocean. Aim is to assess the future impact of future global warming on subsurface ocean dynamics. 

 

Required ocean data: u, v, w, T, S, rho, and surface fluxes.

· Andreas Schmittner andreas@passagen.uni-kiel.de

Evolution of the Atlantic Meridional Overturning (AMO) during the coming 
centuries 

In the last IPCC report the reported projections of the AMO were 
showing a large scatter ranging from no change to a massive decline. 
We propose not only to repeat the compilation of the AMO projections 
from the different models, but also to perform additional analysis in 
order to possibly understand the reasons for the different responses. 
Therefore, we will analyze the freshwater budget of the Atlantic, sea 
surface temperatures and salinities and, if possible, sea ice and wind 
stress. We will apply the analysis both to the projections of the 20th 
and 21st centuries as well as for the long runs into the 22nd and 23rd 
centuries. The analysis will be performed by A. Schmittner in close 
cooperation with M. Latif. Both have extensive experience and a 
published track record (examples of relevant publications are given 
below) in the study of the AMO. Computer facilities 
(10 CPU linux cluster, 1.2 TB memory) and software tools (e.g. ferret) 
are available at Kiel. 

List of variables needed for analysis 
(extracted from http://www-pcmdi.llnl.gov/cmip/standard_output.html): 
Variables with an x in front are absolutely necessary, the others desirable 

Table A1a: Monthly-mean 2-d atmosphere or land surface data (longitude, latitude, time:month). 
  1     air_pressure_at_sea_level 
  2     precipitation_flux 
  3     air_temperature 
  6     surface_downward_eastward_stress     tauu     Pa     
  7     surface_downward_northward_stress     tauv     Pa     
  9     surface_upward_latent_heat_flux 
  15     surface_temperature 
  22     runoff_flux 
  26     eastward_wind 
  27     northward_wind 

Table O1a: Monthly-mean 1-d ocean data (latitude, region, time:month) 
x 1     northward_ocean_heat_transport 

Table O1b: Monthly-mean 2-d ocean data (latitude, depth, region, time:month) 
x 1     ocean_meridional_overturning_streamfunction 

Table O1c: Monthly-mean 2-d ocean or sea ice data (longitude, latitude, time:month). 
  1     sea_surface_height_above_geoid 
x 2     sea_surface_temperature 
  3     sea_ice_area_fraction 
  4     sea_ice_thickness 
x 7     water_flux_into_ocean 
  8     ocean_barotropic_streamfunction 

What about heat flux into ocean? This variable is not in the list. 

Table O1e: Monthly-mean 3-d ocean data (longitude, latitude, depth, time:month). 
x 1     sea_water_salinity 
  2     sea_water_potential_temperature 
  3     sea_water_potential_density 
  4     eastward_sea_water_velocity 
  5     northward_sea_water_velocity 
  6     upward_sea_water_velocity 

Additional model information might be useful in the analysis 
e.g. ocean vertical diffusivities. 

References: 
Schmittner, A., Yoshimori, M. and Weaver, A. J., 2002, Instability of 
 glacial climate in a model of the ocean-atmosphere-cryosphere system, 
 Science, 295, 1489-1493. 
Schmittner, A., Meissner, K. J., Eby, M. and Weaver, A. J., 2002, 
 Forcing of the deep ocean circulation in simulations of the Last 
 Glacial Maximum, Paleoceanography, 17. 
Schmittner, A., Appenzeller, C. and Stocker, T. F., 2000, Enhanced 
 Atlantic freshwater export during El Nino, Geoph. Res. Let., 27, 
 1163-1166. 
Stocker, T. F. and Schmittner, A., 1997, Influence of CO2 emission 
 rates on the stability of the thermohaline circulation, Nature, 388, 
 862-865. 
M. Latif, E. Roeckner, U. Mikolajewicz and R. Voss (2000): Tropical 
 stabilisation of the thermohaline circulation in a greenhouse warming 
 simulation. J. Climate, 13, 1809-1813. 
M. Latif (2001): Tropical Pacific/Atlantic Ocean interactions at 
 multi-decadal time scales. Geophys. Res. Lett., 28 , 539-542. 
M. Latif, E. Roeckner, M. Botzet, M. Esch, H. Haak, S. Hagemann, J. 
 Jungclaus, S. Legutke, S. Marsland, U. Mikolajewicz, and J. Mitchell (2004): 
 Reconstructing, Monitoring, and Predicting Decadal-Scale Changes 
 in the North Atlantic Thermohaline Circulation with Sea Surface Temperature. 
 J. Climate, 17, 1605-1614. 
W. Park and M. Latif (2004): Ocean Dynamics and the Nature of Air-Sea 
 Interactions over the North Atlantic. J. Climate, in press.

· Gavin Schmidt gschmidt@giss.nasa.gov
What are the models trying to tell us

It is in the nature of climate modelling to need to look at a wide selection of fields to pick

out things/processes of interest, and I feel that some amount of 'what

are the models trying to tell us'-type research is a useful adjunct to

the more specific 'how does the NAO vary in each model' kind of project.

People at the modelling centers are well-placed to do that since they

both have more experience with the models, and also access to more

specific diagnostics, not being archived at PCMDI, that may prove

enlightening. 

Thus, I do not want to either commit myself to providing a specific

product by March, or restrict the scope of the analyses that we are

doing anyway. 

As a group we want to be able to contribute to the discussion at the

workshop, and if interesting, have our analyses incorporated into the

assessment report. That means that we need to be able to access the

other model groups' output. I feel that allowing more access to this

data is more 'open' than the converse!

55.  Bill Collins   wcollins@ucar.edu

"Estimation of radiative forcing: methodologies, benchmarks, and 

multi-model intercomparisons"

Abstract:

The radiative effect of well-mixed greenhouse gases (WMGHGs) is probably the 

most significant anthropogenic forcing of the climate system. The most 

comprehensive tools for simulating past and future climates influenced by 

WMGHGs are fully coupled atmosphere-ocean general circulation models (GCMs). 

Because of the importance of WMGHGs as forcing agents, it is essential that 

GCMs compute the radiative forcing by these gases as accurately as possible. 

We present the results of an intercomparison between the forcings computed by 

GCMs and by benchmark line-by-line (LBL) radiative transfer codes. The 

comparison is focused on forcing by CO2, CH4, N2O, CFC-11, CFC-12, and the 

increased H2O expected in warmer climates. The models participating in the 

intercomparison include representatives from many of the modeling groups 

participating in the IPCC 4th Assessment Report (AR4) and from a number of 

the principal groups developing LBL codes.  The results indicate that there 

are still substantial discrepancies between GCMs and LBL models for forcings 

by CH4, N2O, and CO2. We quantify these differences and discuss the 

implications for interpreting variations in forcing and response across the 

multi-model ensemble of GCM simulations assembled for the IPCC AR4.

· Chidong Zhang czhang@rsmas.miami.edu

Tropical tropospheric meridional circulation

Amy Clement and I wish to participate in the model diagnoses 
for the IPCC AR4. Our main interest would be the tropical 
tropospheric meridional circulation. Our recent work 
have revealed stunning discrepancies among three global 
reanalysis products (ERA40, NCEP/NCAR, NCEP/DOE) 
in their representations of the Hadley cell and the meridional 
shallow circulation in the tropics. We think they are due to differences 
in cloud parameterizations. It won't surprise us if similar 
discrepancies also exist among your 14 models. But it'd be 
also interesting to see how the deep and shallow meridional 
circulations vary in your different global warming 
scenarios. This is what we plan to do: 

1. Document global and regional zonal mean meridional 
circulations (v and w) on y-z cross-sections (30n-30s). 
2. Document zonal and vertical (x-z) distribution of the 
meridional wind along the equator to describe 
the zonal variability of the meridional circulation. 
3. Document the associated distributions in temperature 
and humidity, and vertical/meridional  transport of heat and 
moisture by the deep and shallow circulations. (Are the 
transport part of the standard model output?) 
4. Using indices measuring the strength of the deep and 
shallow circulations and their heat/moisture transport 
to monitor their time variability and to compare among 
different models. 

Christos Mitas, a postdoc, will join us in this analysis.

56.  Ray Arritt   rwarritt@bruce.agron.iastate.edu

We are interested in analyzing regional aspects of climate change over the 

US as part of the AR4 GCM analysis project (ref your Eos article and 

discussion at the CCSM workshop).  I'm especially interested in evaluating 

changes to the North American monsoon as a followup to our work analyzing 

the monsoon in HadCM2.  In order to do this we will need data at daily or 

sub-daily intervals.   

Is there a listing of which models expect to have data archived at daily or 

finer time resolution?  The "IPCC standard output" web page at 

http://www-pcmdi.llnl.gov/cmip/standard_output.html specifies daily-average 

output for some surface and radiation variables, but we would like to know 

if some of the models expect to have 3D state variables available at high 

time resolution.

· Guiling Wang  gwang@engr.uconn.edu

Land surface characteristics and climate change

I will be interested in looking at other land surface characteristics and how they change as CO2 concentration increases. I am especially interested in soil moisture changes in arid and semi-arid regions, as well as the feedback between soil moisture and precipitation. For the former, I will need access to the monthly 2-D atmosphere and land surface output; for the latter, the daily mean 2-D atmosphere data will do -- I noticed that daily soil moisture output may not exist, but the daily latent heat flux can tell us a lot about the soil moisture. 

· Murari Lal lal_m@usp.ac.fj

Pacific Islands Climate variability

I would be interested in analysis of multi-model high resolution data to

examine the skills of the models on the following aspects:-

1. 20th century simulation to year 2000 - climate trends and variability in

relation to ENSO, SPCZ and PDO over the Pacific Islands

2. 21st century simulation with SRES A1B to 2100 - likely changes in Pacific

Islands Climate variability

· Kazuki Yamaguchi yamagu-k@rd.tepco.co.jp

Global Warming Patterns Over the North Pacific: ENSO Versus AO

Kazuki Yamaguchi

Energy Saving & Environment Technology Group

R&D Center, Tokyo Electric Power Co.,

Japan

Akira Noda and Sachiko Yamaki

Climate Research Department, Meteorological Research Institute,

Japan

Background of intended research

The proposed subproject is an extension of our work on natural variability

and CO2-induced response patterns over the North Pacific in CGCMs. In our

previous study, relationships between natural variability and CO2-induced

response, in terms of the spatial pattern of Pacific surface field variables

was investigated by a systematic intercomparison analysis of output from

various coupled GCMs (Noda et al. 1999). The results have offered evidence

that the CO2-induced response pattern is closely related to the model

natural variability, though the selection of mode and polarity referring to

the natural variability is not deterministic among the models. Several

models indicate a response pattern projected on the spatial structure of the

ENSO (El Nino-like or La Nina-like) that is the leading mode of natural

variability, while others indicate a response pattern projected on those of

higher modes. A similar analysis of wintertime field variables in the

Northern Hemisphere has confirmed the relationship (Noda & Yamaguchi 2001).

Several models indicate a response pattern projected on the spatial

structure of the Arctic Oscillation (AO) that is the leading mode of natural

variability, while other models indicate a response pattern projected on

those of higher modes. Moreover, the analysis relating both regions has

suggested that the effects of ENSO and AO upon the response pattern overlap

over the North Pacific; the balance of domination between ENSO and AO in

this region plays a key role for the entire response pattern in determining

the selection of mode and polarity referring to the natural variabilities.

In this early study, we had to use the limited types of surface atmospheric

data available. Therefore, it is highly desirable that we be allowed to use

the newer and more extensive collection of PCMDI data to confirm and extend

our previous study.

Data requirements

Time series of global monthly mean data for both 1% CO2 runs and

corresponding control runs.

geographical distributions:

・ sea surface temperature

・ surface air temperature

・ precipitation

・ sea level pressure

・ surface heat flux (sensible, latent, IR, solar)

・ TOA heat flux (IR, solar)

・ wind stress (u and v components)

zonal mean cross-sections (latitude-height)

 ・ temperature

 ・ wind (u and v components)

 ・ geopotential height
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· Sumi Akimasa sumi@ccsr.u-tokyo.ac.jp

Research on an impact of a high-resolution climate model for IPCC AR-4

　　　　Akimasa Sumi　and K-1 Group

Center for Climate System Research

University of Tokyo

4-6-1 Komaba, Meguro Tokyo 153-8904,JAPAN

sumi@ccsr.u-tokyo.ac.jp
 CCSR(Center For Climate System Research),NIES(National Institute of Environmental Sciences) and FRCGC(Frontier Research Center for Global Change) established K-1 Group and have conducted several runs for IPCC using a high resolution climate model(T106L56AGCM + 0.28 x 0.16 L48 OGCM). These computations were done using the Earth Simulator.

 It is an interesting and important issue whether the high resolution model can improve our estimate for global warming or not. So, we are going to compare our results with other model results and investigate an impact of resolution on the performance of the global warming simulation. 

· Keith Williams  keith.williams@metoffice.com

Evaluation of the cloud response to climate change using cloud compositing techniques

Keith D. Williams and Mark A. Ringer

(Hadley Centre)

with possible participation from others involved in CFMIP and those developing compositing techniques


The radiative feedback from clouds remains one of the largest uncertainties in determining climate sensitivity. Traditional methods of evaluating clouds in general circulation models (GCMs) have focused on comparing multi-annual mean maps of cloud variables with satellite observations. However, the ability to simulate the time-mean geographical distribution of present-day cloud may not offer a stringent constraint on the cloud radiative feedback under climate change. A possible alternative approach is to identify key processes associated with the cloud response to climate change, which are demonstrated to be important in a range of GCMs, and attempt to find analogues in present day climate variability. Compositing techniques to define ‘regimes’ (dynamical regimes, cloud regimes, physico-dynamical regimes, etc.) have been shown to be especially useful in separating particular processes, however there are a number of different compositing methods in the literature, many of which have not, to date, been demonstrated to constrain the cloud response to climate change. 

The Cloud Feedback Model Intercomparison Project (CFMIP) has two sub-projects (sub-projects 1 and 3) which aim to test a range of these compositng methods in ±2K atmosphere-only and 2xCO2 atmosphere-mixed layer ocean experiments. It would be extremely valuable to extend these techniques to coupled atmosphere-ocean simulations, in order to test the generality of the results in a full coupled system. The CFMIP diagnostic list was designed with the requirements for cloud compositing as a focus. In particular, the project requests high temporal resolution (daily) data from the ISCCP simulator. ISCCP simulator diagnostics are marked as ‘lower priority output’ in the CMIP lists and only requested as monthly means, hence not all of the analysis to be carried out on the CFMIP experiments can be repeated on the CMIP models. However, some of the simpler cloud compositing techniques being utilised in CFMIP either do not use ISCCP simulator output, or use monthly mean ISCCP data. We intend to apply these techniques to the 1%/year simulations in CMIP in order to test whether there are significant differences in cloud processes occurring as part of transient climate change in a full coupled system compared with the equilibrium climate in more idealised atmosphere-mixed layer and atmosphere-only experiments. It will also form a valuable test of the generality of the conclusions from the CFMIP compositing sub-projects for the IPCC AR4.       

· ====================================================

· Rasmus Benestad rasmus.benestad@met.no

Statistical-empirical downscaling

I read the piece in EOS vol 85, no. 29, July 20, 2004 "Solicitating Participation in Climate Model Analyses leading to IPCC Fourth Assessment. I am interested in participating in the analysis of the results: statistical-empirical downscaling (using a common EOF frame work and clim.pact available from http://cran.r-project.org; see upcoming article in EOS) & model evaluation. I  look at trends in mean values, but will also look at extremes.

· Lisa Goddard goddard@iri.columbia.edu
· Arthur Greene                                        amg@iri.columbia.edu
Performance-based Probabilistic Multi-Model Climate Change Scenarios

PI: Lisa Goddard

NSF-funded SGER under CMEP

In the Third Assessment Report of the IPCC climate change scenarios with credible uncertainty estimates are available only globally or for large-scale patterns/footprints. Regional change scenarios exist, but they are based on multi-model agreement, at best, rather than some estimate of model skill. The current inability to provide a strong basis for evaluating scenario credibility at the regional level constitutes a fairly serious methodological gap, which this research purposes to fill. The probabilistic climate change scenarios will address several of the priorities of the IPCC research, including examination of changes in interannual variability as well as long-term trends and how those changes manifest themselves at the regional scale. The work builds on existing methodologies used at the International Research Institute for Climate Prediction (IRI) for verifying dynamical models and constructing probabilistic seasonal-to-interannual climate forecasts. The work consists of two main parts: 

· Verification of the performance of 20th Century temporal characteristics, such as the trends in multi-decadal means and the interannual variability about those means, from the AOGCMs used for 21st Century climate change predictions; and, 

· Construction of probabilistic multi-model scenarios for 21st Century climate and its variability, using the results from (1) as an objective basis for assigning weights to the model predictions. 

The analyses will be performed spatially from the grid scale to the regional scale for near-surface air temperature and precipitation. The required data are monthly-mean precipitation and near-surface air temperature from the AOGCMs that are producing ensemble runs.


The methods employed in this research, applying techniques of multi-model ensembling that are based on model performance, have not yet been applied in the context of climate change predictions and can pilot further research for future IPCC reports. The findings of this research also can be used to set the longer-range context for seasonal-to-interannual climate variability and predictions. The suggestion here is that proper synthesis of seasonal forecasts, and longer-term assessments, taking into account the uncertainties of each, provides the best opportunity to minimize losses, take advantage of opportunity, and work toward sustainable practices.

· James Boyle     boyle5@llnl.gov

Stationary waves in the IPCC simulations

· Dr. R.H. Kripalani      krip@tropmet.res.in

          Simulated Changes in Asian Monsoon Precipitation:

                                     20th through 22nd Century Climate 

Participants:    Dr RH Kripalani, Dr Ashwini Kulkarni and Mr SS Sabade 

                          Indian Institute of Tropical Meteorology, Pune 411008, India

                          (Email : krip@tropmet.res.in ; Fax : 91-20-25893825)

Background

   The participants have done considerable work on the summer monsoon rainfall variability over South Asia, East Asia and Southeast Asia. Extensive data sets have been used for periods varying from 1870 to 2000. The variability has been examined in relation to the El Nino Southern Oscillation phenomenon (Weather 1997: 39-46 ; Int J Climatol 1997: 1155-1168 ; Theo Appl Climatol 1998:1-11 ; Int J Climatol 2001:603-616), Eurasian snow cover (Clim Dyn 1999: 475-489 ; Int J Climatol 2002: 1313-1325; Theo Appl Climatol 2003: 1-18), Global Warming (Natural Hazards 2003: 189-206) and the recently identified Indian Ocean Dipole Mode (Int J Climatol 2004: 1267-1282). All these studies have shown that with the analysis of available instrumental historical and other data sets, some valuable scientific insight can be gained on the Asian monsoons on inter-annual and decadal time scales. A few of the important results of these studies are as follows:

               - The short-term climate variability over these regions depicts decadal variability with certain epochs of above and below normal rainfall. While the epochs tend to last for three decades over South and East Asia, they last for about a decade over the equatorial regions of Southeast Asia. Further the turning points over East Asia follow those of South Asia about a decade later.

               - Impact of ENSO events on summer monsoon rainfall is modulated by the decadal behavior of rainfall ie impact of El Nino (La Nina) is more severe during the below (above) normal epochs. Thus impact depends on the prevailing epoch.

               - The inter-connections between the monsoon-related events (rainfall over South Asia, rainfall over East Asia, northern hemisphere circulation, tropical Pacific circulation) appear to strengthen (or weaken) around the same time, for example the relationship among these events during 1890-1930 was weak while during 1930-1970 it was strong. Thus monsoon related events over geographically separated regions seem to get linked (or de-linked) around the same time periods.

     Whether the above decadal / secular variations are part of natural variability or forced by anthropogenic climate change needs to be examined with simulated model runs. In view of the above following proposal is being submitted to analyze outputs of the Climate Model Simulations leading towards IPCC-AR4:

Subject of intended analysis: Simulated Changes in Asian Monsoon Precipitation:

                                                              20th through 22nd Century Climate 

Objective of the analysis:  

    (i) To prepare regional summer monsoon rainfall time series over South Asia, East Asia and Southeast Asia from 20th through 22nd century

    (ii) To examine inter-annual and decadal variability, long-term trends, short-term climate variability and other statistical properties of these three regional rainfall series 

    (iii) To prepare indices of the northern hemisphere mid-latitude (in particular over Eurasia) circulation and the Pacific circulation

     (iv) To examine the relationship of these circulation indices with the regional rainfall series vis-à-vis the above results and to determine whether anthropogenic climate change has any role to play in these changing relationships.

     (v) Compare the model-simulated results with the observed variability during the 20th century.

Model data required:

    To start with monthly grid-point data for the region 0° E to 70° W, 30° S to 70° N for the following parameters will be needed 

    (i)   Estimates of precipitation

    (ii)  Estimates of Winds 

    (iii) Estimates of atmospheric pressure

    (iv) Estimates of Surface temperature / Sea surface temperature

    (v)  Estimates of snow 

Persons who will be doing the analysis: 

    Indian Institute of Tropical Meteorology, Pune 411008, India

     (i) Dr. R.H. Kripalani   (Email : krip@tropmet.res.in)

     (ii) Dr (Mrs) Ashwini Kulkarni

     (iii) Mr. S.S. Sabade 

 This group has been extensively using the NCEP/NCAR Reanalysis data sets, GrADS Graphics software and advanced statistical/mathematical techniques, hence expertise to analyze, interpret the multi-model data sets and computer facilities are available with this group at the Indian Institute of Tropical Meteorology.

· Allan Frei afrei@hunter.cuny.edu

Large scale snow cover extent variations

I am writing to you on behalf of myself, Dave Robinson (Rutgers U.),

Gavin Gong (Columbia U.) and Judah Cohen (AER, Inc.) who would be

interested in participating in the IPCC AR4 analysis. We would like to

evaluate model simulations of large scale snow cover extent variations.

The objectives would be to determine if models are capturing the mean

and interannual variability of snow extent across the Northern

Hemisphere since ~1970; and to determine if models are capturing the

decadal scale variability (since ~1900) over regions and seasons for

which sufficient information for evaluations are available. We will like

to perform first order diagnostics on model errors by evaluating

relationships between snow extent, precipitation, temperature. We would

require, at a minimum, the following fields at the monthly time scale:

Sea level pressure (psl)

Near surface air temperature (tas)

Surface snow thickness (snd)

Surface air pressure (ps)

Snowfall flux (prsn)

Surface snow amount where land (snw)

Surface snow area fraction where land (snc)

Surface snow melt flux where land (snm)

All land surface data (orog, sftlf, sftgif, mrsofc)

· Jeffrey Yin jyin@cgd.ucar.edu
Storm tracks and modes of climate variability

I propose an analysis of the storm tracks, and their relationship to

modes of climate variability and changes in the mean state, in the IPCC

climate change experiments.  The analysis would be performed by me,

Jeffrey Yin, in collaboration with Jim Hurrell.  The objectives of this

analysis are:

1) to document the changes in the storm tracks, as measured by 2-10 day

200 mb eddy kinetic energy and meridional momentum flux and 850 mb

meridional temperature flux, from the preindustrial control to the 20th

century and during the SRES A1B scenario in each model, and to compare

the 20th century storm tracks to those in the NCEP/NCAR and ERA40

reanalyses;

2) to examine the preindustrial and 20th century relationships between the

dominant modes of climate variability (ENSO, PNA, NAO/NAM, SAM) and the

storm tracks in each model, and compare these present-day relationships

to those observed in the NCEP/NCAR and ERA40 reanalyses;

3) to identify connections between the changes in the mean state simulated

by each model in the SRES A1B scenario and the characteristics of its

modes of climate variability and storm tracks; and

4) to evaluate the reliability of each model for simulating future climate

change based on its ability to reproduce the observed modes of climate

variability and storm tracks, and the degree to which they affect its

simulations of climate change in the SRES A1B scenario.

The model data required includes monthly mean (sea surface temperature,

precipitation, sea level pressure, 850 mb temperature, 500 mb geopotential

height, and 200 mb zonal wind) and daily mean (200 mb zonal and meridional

wind, and 850 mb temperature and meridional wind) quantities for 40 years

of the preindustrial control run; 1961-2000 of the 20th century run; and

2081-2100, 2181-2200, and 2281-2300 of the SRES A1B experiment.  The

corresponding years of the SRES A2 and B1 experiments will also be

analyzed if time permits.

· PRIYANTHA RANJAN ranjan@kaigan.civil.tohoku.ac.jp

We would like to register with IPCC AR4. We are a group of researches in the hydro-environmental systems laboratory in the department of civil engineering, Tohoku University, Japan. I am Priyantha Ranjan, a doctoral student, Mr. Makoto Kudo is a master student and Dr. So Kazama is our academic advisor. Our research interest is global water resources, especially fresh groundwater resources in coastal aquifers. We mainly concern about the change in the available fresh groundwater resources in coastal aquifers due to sea water intrusion. The effect of climate change and related phenomenon on reduction of fresh groundwater resources is the main target of my study. 

 

In this research, we plan to study the change in fresh groundwater resource in coastal aquifers based on the movement of firewater-saltwater interface in the aquifer. I already developed a model to analyze the movement of freshwater-saltwater interface in coastal aquifers based on sharp interface concept. The modeling process concludes that the factors like hydro-geological properties of the aquifer, groundwater recharge, sea level change affect the movement of freshwater-saltwater interface in coastal aquifers. The effect of climate change (mainly precipitation and temperature) on the groundwater recharge and the effect of the recharge on the movement of saltwater –freshwater interface in coastal aquifers will be analyzed in my study. Also the effect of sea level change on the movement of freshwater-saltwater interface will be analyzed. The study will be conducted in the global scale. 

 

We are interested in involving with the IPCC AR4 process and we hope it will be helpful for us to get required data as well. Mainly we look forward to get the global climate data (precipitation, temperature, ET..etc..), global hydro-geological data (hydraulic conductivity of the aquifers) and sea level change data. 

 

· Shan Sun     sun@venus2.giss.nasa.gov

Model intercomparison of thermohaline circulation and its

relation to surface fluxes

I would like to register for IPCC AR4 analysis. My main interest is

the model intercomparison of thermohaline circulation and its

relation to surface fluxes. It will require all the ocean data and 

most surface-related atmospheric data.

69.  Igor Kamenkovich     kamen@atmos.washington.edu

SGER: Subantarctic Mode Water and Antarctic

Intermediate Water: How Well Are They Represented in Climate Models?

· Kerry Cook   khc6@cornell.edu

Sensitivity of the West African Monsoon to Gulf of Guinea Sea Surface Temperatures (SSTs)

· Edward Hanna  ehanna@sheffield.ac.uk

Greenland climate change projections and their effect on ice-sheet mass balance

It is proposed to examine Greenland surface air temperature and precipitation in

the full range of climate model runs, with the main objective of reducing

uncertainties and improving predictions of future Greenland Ice Sheet mass

balance and response of the ice sheet to climatic change until 2300 and

resulting effects on global sea-level. Modelled surface air temperature and

precipitation will be used as input to snow accumulation and meltwater runoff

models of the ice sheet surface mass balance. It is also intended to analyse

mean sea-level and 700 hPa pressure to assess the range of changing synoptic

conditions (forcing Greenland climate, hence ice mass balance) represented in

the various model runs. This work is proposed to be carried out by Edward Hanna

of the University of Sheffield, UK, and links in with an existing project we

have assessing the current state and variability of mass balance of the ice

sheet for the past half century.

· Grant Bigg     Grant.Bigg@sheffield.ac.uk

Great salinity anomalies

Recent analysis of the HadCM3 control run (Wadley and Bigg, 2004, GRL, in press)

has demonstrated the occurrence of Great Salinity Anomalies similar to those

experienced in the northern Atlantic over the last few decades in a coupled

model. Even the timescale for such an anomaly to pass around the Nordic Seas

and sub-polar gyre is reproduced. Analysis suggests that these events are not

purely advective but involve ocean-atmosphere coupling. It is proposed to

examine the ubiquity of these events in different coupled model runs, and to

what extent their characteristics change with a changing climate, focusing on

correlation with changes to Arctic sea-ice flux through Fram Strait and the

North Atlantic Oscillation. This work is proposed to be carried out by Grant

Bigg and Edward Hanna of the Department of Geography, University of Sheffield.

It requires 3D monthly-mean fields of ocean salinity, temperature and velocity

over the Arctic and northern Atlantic north of 40N (surface fields would be

adequate but restrict study of vertical extent of anomalies), and monthly-mean

fields of sea-ice concentration and sea level pressure over the same region.

--------------------------------------------------------------------------------

======================================

· Marcia Branstetter mbranst@msr.csm.ornl.gov

IPCC Hydrology Analysis

Marcia Branstetter, David Erickson

We would like to do an analysis of the response of surface hydrology to various climate change scenarios.  Specifically, we would like to look at surface and subsurface runoff, soil moisture, and precipitation (both convective and large-scale), along with surface temperature and latent and sensible heat fluxes for reference.  The scenarios we are interested in are the pre-industrial control, present-day control, climate of the 20th century, committed climate change, 1%/year CO2 to doubling and quadrupling, as well as the SRES A2, A1B, and B1.  The model were are interested in analyzing is the CCSM3.  The objective of this analysis is to determine if the climate change scenarios conducted show an increase in extremes in the hydrologic cycle and to gauge the variability of the resulting hydrologic cycle, with a particular emphasis on variability in river discharge.  

· Gavin Gong gg2138@columbia.edu

Land surface feedbacks and the simulation of anthropogenically-forced Arctic Oscillation trends

An important frontier in climate change science is the modeling of

anthropogenically-forced changes in large-scale climatic modes, which many

believe to hold greater potential for accurate long-term prediction than

specific parameters such as regional temperatures.  One such phenomenon, the

Arctic Oscillation (AO), is the subject of the intended IPCC AR4 climate

model analysis.  The objective will be to assess the relative ability of the

participating models to capture the direction and magnitude of the observed

upward trend in the winter AO index over the past 25 years, and by doing so

identify key processes that modulate this fundamental mode of extratropical

Northern Hemisphere climate.  This analysis will be conducted by Dr. Gavin

Gong, Assistant Professor with the Department of Earth and Environmental

Engineering at Columbia University, and Dr. Dara Entekhabi, Professor of

Civil and Environmental Engineering at the Massachusetts Institute of

Technology.  Their recent work has focused on land surface feedbacks on

climate change and the AO signal, specifically involving continental-scale

snow anomalies. A preliminary hypothesis to be investigated is that negative

surface snow anomalies result from anthropogenic warming, and also serve as

a physically-based precursor for positive AO anomalies.  Thus land surface

snow conditions may represent an important positive feedback in

anthropogenically-forced AO trends, but one that is currently modeled with

varying degrees of sophistication and accuracy in climate models.  Current

generation models generally underestimate the magnitude of the recent upward

AO trend; models with stronger snow representations may better simulate this

observed trend.  Investigation of this hypothesis will require a number of

standard data fields from each participating model, e.g., surface snow

depth, surface temperatures, and geopotential heights and zonal wind

throughout the troposphere and lower stratosphere.

74. Ron Miller   rmiller@giss.nasa.gov

Annular modes and stratospheric connections among the 20th century IPCC simulations

Annular modes make a significant contribution to extratropical climate

variability at the surface.  Forced changes to the annular modes in the

coming century could have substantial regional impacts upon climate.  We

propose to diagnose annular mode variations for the period 1880-2000 as

simulated by 4 coupled general circulation models (CGCMs) whose forecast

of 21st century climate will be included in the next

assessment of the Intergovernmental Panel of Climate Change (IPCC).  We

will examine to what extent the simulated annular modes reproduce observed

behavior, including spatial extent, decadal variability and trends, and

linkage of surface and stratospheric variations.  We will also examine the

relation of the modes to forcing by volcanic aerosols and stratospheric

ozone loss. 

Initially, I'll need geopotential height at all levels and SLP.  (I'll

probably look at u,v,and T later.) 

· Ravi S Nanjundiah ravi@caos.iisc.ernet.in

Variation of Indian Summer Monsoon Rainfall on Quasi-Biennial Scales and

            Changes in Its Subseasonal Variability in AR4 scenarios 

 Researchers Involved: Ravi S Nanjundiah, J Srinivasan and Sulochana Gadgil

             Centre for Atmospheric & Oceanic Sciences, Indian Institute of

                         Science, Bangalore 560 012, India

          email: (ravi,jayes,sulo)@caos.iisc.ernet.in

 We propose the analyse Quasi-biennial variability of ISMR and its linkages

to soil moisture and the variability in the Indian and Pacific Oceans.  We 

propose to investigate whether there will be a change in the character of these 

events i.e. whether these linkages will strengthen or weaken in AR4 scenarios 

and the possible cause of these changes. Specifically we would like to study

the impact of increasing heat content in the Pacific and Indian Oceans on the

Indian Summer Monsoon and its effect on soil moisture and the consequent 

feedback processes. We also plan to analyse changes on the sub-seasonal

scales under various scenarios. Methods of analysis such as the Continous  

Wavelet Techniques in Space and Time (CWT-ST) and the Intrinsic Mode Function

techniques (IMF) would be used in this study.  The study for Quasi-biennial

variability will be done by initially studying the occurrence of these events 

with the control simulations, followed by studies under various scenarios upto 

2200. The data required for quasi-biennial variability study would be: 

(monthly averages) precipitation, winds, specific humidity and

temperature at various levels, soil moisture, fluxes at the surface and at the

top of the atmosphere and SST. For studies on the subseasonal variability

we would require daily averaged data. Initially (due to much larger data 

requirements) we will limit to studying these subseasonal scale variations 

to the first 10 years and the last 10 years of the simulations. The data for 

this would (daily averages): precipitation, soil moisture precipitable water, 

winds, temperature and geopotential height at 850 hPa and 200 hPa.

· Valerio Lucarini valerio.lucarini@unicam.it

STUDY OF THE WAVES ENERGETICS, OF THE LOW-FREQUENCY VARIABILITY, AND OF THE REGIMES OF THE MID-LATITUDES ATMOSPHERE

Antonio Speranza and Valerio Lucarini

Dept. of Mathematics and Computer Science, Univ. of  Camerino, Camerino (MC), Italy

Paolo Michele Ruti, Alessandro Dell’Aquila, Domenico Di Rocco and Sandro Calmanti

ENEA-CLIM, C.R. Casaccia, S. Maria di Galeria (RM), Italy

We think that a more complete understanding of the physical processes related to the mid-latitudes atmospheric variability is of the key ingredients for gaining a deeper knowledge of the climate engine. 

Therefore, we maintain that it would be of great interest to analyze how the statistical properties of the mid-latitudes atmosphere are altered in the context of climate change. Hence, in this context we propose to perform an intercomparison analysis of the various models included in the IPCC AR4 project. 

First, we would focus our attention on the statistical analysis of the energetics of the baroclinic waves as well as of the planetary waves, and of their interaction. This could be accomplished by adopting classical techniques such as the computation of the Hayashi spectra, as well as with new more sophisticated tools, based e.g. on wavelets, able to capture more efficiently the inherently localized aspect of the atmospheric mid-latitudes perturbations. 

A second goal of our analysis would be the study of how the low-frequency variability of the mid-latitudes atmosphere is altered with a changing. This could be accomplished by analyzing what are the effects of induced radiative forcing on the wave activity index, as well as using other techniques, based on EOF analysis. Finally, we propose to analyze how the greenhouse gases forcings alter the leading atmospheric regimes by determining how their joint PDF change with time.

We emphasize that the analyses we propose aim at understanding how the models differ in the representation of the changes to fundamental bulk atmospheric quantities, which have a deep physical meaning and play a major role in describing the global properties of the atmospheric dynamics.

Data needs: daily 500 hPa geopotential height, daily 200 hPa zonal wind.PUBLICATIONS 
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Dell’Aquila A., P.M. Ruti and A. Sutera, 2004: `` Effects of the baroclinic activity on the tropopause structure ''. In preparation

· Ilana Wainer wainer@usp.br

Ocean circulation changes associated with tropical-extratropical exchanges for the

Tropical -South Atlantic/South America region

I am interested in looking at the different scenarios for the

Tropical -South Atlantic/South America. I would particularly be interested

in acessing ocean circulation changes associated with tropical-extratropical

exchanges. One interesting thing to do would be to document the pathways of

the thermocline waters in the Atlantic Ocean which ultimately affect SST at

the equator and consequently large-scale air sea interactions. I would  also

like to be able to look at the changes in sea-level off South America.

· Christophe Genthon genthon@lgge.obs.ujf-grenoble.fr

· Alpine glaciers in a changing climate

Analysis of the CMIP-IPCC model results to evaluate Alpine glaciers mass balance changes

· Antarctic climate and surface mass balance changes

Evaluation of the Antarctic tropospheric circulation and mass balance changes

· Bruce Hewitson hewitson@egs.uct.ac.za

Theme: Model Assessment over sub-Sahara Africa: control and future climate 

Sub-themes for the Africa region: 
a) Assessment of diurnality 
b) Raindays/dry spell durations and extremes 
c) Stationarity of the climate system 
d) Skill resolution in the model 
e) Empirical downscaling as a means of assessing internal consistency of the model fields, and contributing to (b), as well as Ch 11 of WG1. 

This would draw on established procedures developed by ourselves and currently in use with ECHAM4, CSIRO9-Mk2 and HadAM3 data. 

Participants will include: 
Bruce Hewitson (UCT, South Africa), Mark Tadross (UCT, South Africa), Rob Crane (PSU, USA), and Bill Gutowski (Iowa State Univ, USA), + assorted grad students. 

Data requirements: (control and future climate) -- assuming it's available. 

For (a) sub-daily precip and sfc temperatures,  LH 
flux & SH flux at sfc, incident SW flux + top-level soil moisture and a cloud diagnostic if possible; 3-hourly ideally 

For (b)-(d) daily averages of precip and Sfc temp - which we can derive from (a).  The objectives of (c) and (d) can be extended to the variables of (e) below. 

For (e), ideally 6-hourly (12 hourly could work) fields of: 
- Surface air temp, q, u, v 
- 850hPa and 500hPa geopotential height, u, v, q, t 


Domain for all sub-themes: Lat 50S to 30N, Lon -30W to 60E ... could be smaller if need be.

· Eric Guilyardi ericg@met.reading.ac.uk

Understanding the role of the atmosphere in El Niño characteristics in CGCMs

Eric Guilyardi (LSCE/IPSL - France, CGAM - UK)

ENSO is a genuinely coupled phenomenon, the dynamics of which are still only 

partially understood. An improved understanding of the processes that set the 

frequency and amplitude of El Niño events is a key element underpinning the 

development of climate prediction on seasonal and longer timescales. Also 

imperative is a better understanding of how the processes critical to El Niño 

are represented in coupled climate models, and how systematic biases in 

modelled climate may impact upon them. Errors in the simulation of El Niño 

have been cited in the IPCC AR3 as a major source of uncertainty in 

projections of future climate change. 

By swaping ocean and atmosphere components in coupled GCMs, recent work has 

shown that the atmosphere component has a dominant role in defining El Niño 

frequency and base amplitude (Guilyardi et al. 2004). In particular, higher 

atmosphere resolution dramatically improves the low frequency spectra of El 

Niño. Even though this emphasis may be due to shortcomings in present-day 

atmosphere GCMs, more work is needed to elucidate the reasons behind this 

result.

The IPCC AR4 coupled simulations database provides a unique opportunity to 

further document this issue in the most recent coupled GCMs of the community.

In addition, the analysis will focus on a number of key diagnostics (like 

the coupling strengh) likely to shed some light on the dominant role of the 

atmosphere component.

Model data required:

- all monthly means, over 100 years minimum (CF/netCDF preferably)

Atmosphere: MSLP, zonal/meridional wind stress, downward heat fluxes 

(SW, LW, turbulent), downward mass fluxes (E, P, R), CRF (LW, SW), 

cloud cover(s)

Ocean: SST, SSS, T (3d down to 500 m), S (3d down to 500 m), U(3d), V(3d), 

W(3d), mixed-layer depth (density criterion), heat content of first 300m, 

depth of 20C, sea-level, [and equation of state used]

Reference:

Guilyardi  E., S. Gualdi, J. M. Slingo, A. Navarra, P. Delecluse, J. Cole, 

G. Madec, M. Roberts, M. Latif, and L. Terray (2004): Representing El Niño 

in coupled ocean-atmosphere GCMs: the dominant role of the atmosphere model.  

J. Clim. In press 

· Anthony Kiem anthonyk@ccn.yamanashi.ac.jp

Impact of future climate scenarios on hydrological conditions in the Mekong and Yellow River basins

Our research group plans to investigate the impact of future climate

scenarios on hydrological conditions in the Mekong and Yellow River basins

(and perhaps some other catchments within the Asian monsoon region). The

Yamanashi Hydrological Model has already been successfully applied to these

basins to simulate past hydrological conditions and the next step is to

investigate how hydrological conditions will be affected under future

climate variability and change.

This work will be undertaken at the University of Yamanashi

(Takeuchi-Ishidaira Lab.) in Japan under the supervision of Prof. Kuniyoshi

Takeuchi. Principal researcher will be Dr Anthony Kiem (post-doctoral

researcher) who will be assisted by Dr Hapuarachchige Hapuarachchi

(post-doctoral researcher).

Data from the 20th and 21st (and 22nd, 23rd if available) is required as

follows:

* precipitation (daily is best but monthly will do)

* temperature (monthly average max and min)

* monthly vapour pressure

* cloud cover data

* wind speed data

* and any data to do with snow cover or snow thickness

· Charles Jones cjones@icess.ucsb.edu

Potential impacts of global warming on tropical intraseasonal variability and extreme precipitation events

Participants: Dr. Charles Jones and Dr. Leila Carvalho

Institutions: University of California, Santa Barbara

 

The Madden-Julian Oscillation (MJO) is the main mode of tropical intraseasonal variability with significant influences on the large-scale circulation and precipitation patterns in the tropics and extratropics including the occurrences of extreme precipitation events. Most models have difficulty in representing the characteristics of the MJO such as eastward propagation, amplitude and phase speed. Our objectives would be: 1) examine the degree to which the coupled models participating in the AR4 represent the chracteristics of the MJO and its modulation on extreme precipitation events 2) determine if global climate changes will have signficant impacts on the characteristics of the MJO and occurrences of extreme precipitation. Data necessary to perform the analysis would be primarily daily averages of upper and lower level winds (e.g. zonal winds at 850hPa and 200hPa), precipitation. At least 20 years of daily data during current climate and future climate runs would be necessary.

 

 ------------------------------ ----------------------------------------------

· John Kutzbach jek@wisc.edu

USA Middle West:  Changes in means and variability, changes in frequency of droughts or winter snow cover or severe winters, and changes in the water balance of the upper lakes

I'd be interested in examining some of the output with a focus on the USA Middle West  - such topics as changes in means and variability, changes in frequency of droughts or winter snow cover or severe winters, etc.  Possible changes in the water balance of the upper lakes (Superior, Huron, Michigan) would also be very interesting - and this would involve looking at the entire upper lakes watershed which extends into Canada a ways, and looking at the full seasonal cycle.  And, as far as possible, understanding the causes of any simulated changes.

83.  Akiyo YATAGAI     akiyo@chikyu.ac.jp

Comparison of the hydrological balance over the arid/semi-arid regions of Eura

sia (or China)  using a statistical downscaling method

Akiyo YATAGAI (Research Institute for Humanity and Nature)

Some studies related with recent global warming issues pointed out a general d

rying of the mid-continental areas during summer. This is ascribed to a combin

ation of increased temperature and potential evaporation that is not balanced 

by increases of precipitation. However, in most cases, precipitation over adja

cent mountainous regions is more important for the hydrological condition of t

he arid/semi-arid regions than that falls to the arid/semi-arid regions. 

Therefore I am investigating the impact of global warming to the local hydrolo

gical condition of the northern part of China and Turkey, the two contrastive 

semi-arid regions in the mid-continental areas of the Eurasian continent. I ha

ve already collected more than 1000 stations of precipitation data over northe

rn part of China and that of more than 300 stations for Turkey. Using these da

ta with satellite information and ERA40 dataset, I am developing a statistical

 downscaling method in order to apply it to the GCM outputs of the SRES scenar

io runs. During the process, first we are making daily grid precipitation data

 with including orographic effect for China for 40 years (Xie, Ming and Yataga

i, 2003,http://www.chikyu.ac.jp/yris/newsletters.html). Comparison of precipit

ation of GCM control runs with this kind of quantified gridded precipitation d

ata should be important to assess the performance of GCMS for the semi-arid re

gions environment. Then apply statistical relationship between atmospheric cir

culation, especially for moisture transport, and precipitation over the mounta

ins adjacent to the arid/semi-arid regions of Eurasia. Finally, I compare the 

hydrological budget (precipitation, evapotranspiration, etc) for the regions.

Now I request to use GCM outputs of the scenario (100 years of A2 and B2 senar

ios) with control runs, and apply the method to the outputs. It should be usef

ul to compare the performance of the models to assess the impact of the global

 warming over arid/semi-arid regions. 

84.  Axel Timmermann   axel@hawaii.edu

Physics of climate change in the western tropical Pacific and its influence on 

ENSO amplitude

(Axel Timmermann, IPRC, University of Hawaii)

Some years ago, the idea had been proposed (Ramanathan and Collins 1993) that 

clouds play a very important role in establishing the delicate heat balance 

in the Pacific warm pool area by providing a negative feedback – the 

so-called cloud thermostat. Several authors (Sun and Liu 1996 and Li 2000) 

have tried to incorporate ocean dynamical heating into the heat budget 

analysis. However, their attempts to formulate a dynamical thermostat 

hypothesis failed due to the inadequate assumption of zonal heat recycling in 

the tropical Pacific. The issue of cloud- and dynamical thermostats has not 

been resolved yet from a theoretical perspective. 

Moreover, climate model simulations tend to show a large uncertainty in their 

greenhouse warming temperature projections in the warm pool area, partly due 

to differences in cloud-representation and partly due to ocean dynamics. In a 

4xCO2 simulations performed recently with the HadCM3 model (T. Toniazzo, 

personal communication) , warm pool temperatures rose up to 36 degree 

Celsius. Positive feedbacks seem to accelerate this warming and overcome 

cloud and dynamical thermostat effects. Such a potential change may have 

severe consequences for the global atmospheric circulation (Hoerling et al. 

2001), encompassing the extratropics and also on ENSO amplitude (Sun 2003). 

So far the detailed reasons for the simulated model discrepancies have not 

been analyzed thoroughly.

Using the GFDL and NCAR IPCC scenario runs of the 20th-22nd century, we will 

study the heat balance of the warm pool, in terms of radiative processes and 

ocean dynamical heating. A revised thermostat theory, capturing meridional 

heat advection will be formulated and applied to the CGCM data. The goal of 

our planned research is to investigate the sensitivity of thermostats or 

super-greenhouse effects under greenhouse warming conditions. Physical 

processes that lead to different model responses will be identified. The 

amplitude of strong El Niño events is tightly linked to mean warm pool 

temperature. Hence, understanding the physics of thermostats or 

super-greenhouse effects will help to assess also ENSO's response to 

greenhouse warming. We are planning to generate time-series for the 

individual simulations of each term in the western and eastern Pacific 

heat-budget equation. Their behavior will shed light onto which process is 

dominating the heat-budget and which positive or negative feedbacks will win 

in the long run. Furthermore, simplified ENSO models will be used in order to 

understand how the simulated background state changes influence ENSO 

variability.

Required model data from the GFDL and NCAR IPCC (AR4) scenario runs (1-6, 

8-10):

Indo-Pacific ocean temperature data (all z-levels)

Indo-Pacific ocean current data (all z-levels)

Indo-Pacific atmosphere-ocean heat flux 

Indo-Pacific cloud data (level-wise and height-integrated water-vapor)

Persons who will be involved in the analysis: 

1.Axel Timmermann, Associate Professor at IPRC and Department of Oceanography, 

University of Hawaii

2.Soon-Il An, Associate Researcher at IPRC, University of Hawaii

3.Oliver Timm, Postdoc at IPRC, University of Hawaii

References:

Hoerling, M.P., J.W. Hurrell, T. Xu 2001: Tropical origin for recent North 

Atlantic climate change, Science, 292, 90-92.

Li, T., T.F. Hogan, and C.-P. Chang, 2000: Dynamic and thermodynamic 

regulation of ocean warming, J. Atmos. Sci., 57, 3353-3365. 

Ramanthan W, V. Collins, 1993: A thermostat in the tropics? Nature, 361, 

410-412.

Sun, D.Z. and Z. Liu, 1996 : Dynamic ocean-atmosphere coupling: a thermostat 

for the tropics. Science, 272, 1148-1150.

Sun, D.Z., 2003: A Possible Effect of An Increase in the Warm-pool SST on the 

Magnitude of El Niño Warming J. Climate, 16, 185-205 

· Kenneth Minschwaner krm@kestrel.nmt.edu

Water Vapor Feedback in the Tropical Upper Troposphere

Personnel:

Ken Minschwaner 



Department of Physics

New Mexico Tech

Socorro, NM 87801

Andrew Dessler

Earth System Science Interdisciplinary Center

Universtiy of Maryland

College Park, MD 20742

We propose to analyze the response of mean humidity in the tropical 

upper troposphere to changes in convective-mean tropical SST.  

Recent work based on analysis of satellite measurements 

has shown that interannual changes in both specific and relative 

upper tropospheric humidity (UTH, 10-14 km) are correlated with SST 

changes within regions of deep convection.  As the water vapor feedback 

by tropical UTH is expected to play a crucial role in the radiative 

forcing of climate change, it is thus important to understand the 

characteristics of coupled climate model responses in this area.  

We would like to examine the mean and statistical distribution of 

UTH responses from the multi-model dataset.  Specifically, we wish to 

use output from run 6 (100 year control run) in order to compare 

interannual relationships with observations.  As time permits, we

will examine how long-term trends in mean UTH and convective-mean

SST are related in run 5 (1%/yr CO2 increase, doubling in 70 years).

Model data required will be monthly mean SST(lat,lon,month), TOA outgoing

longwave flux(lat,lon,month) to define area of active convection,

specific humidity(lat,lon,month,pres=250,200,150 hPa), and 

air temperature(lat,lon,month,pres=250,200,150 hPa).

· a.a.l.n sarma aalnsarma_met1@yahoo.co.in

Perturbed Hydrological Regime of India

1. Persons involved
: 

Prof.AALN.SARMA, Principal Investigator






Director of Research Studies






Dept of Meteorology & Oceanography






Andhra University







Visakhapatnam - 530003






AP, India






email: aalnsarma_met1@yahoo.co.in






Ph. 91 - 0891 - 2761168 (o)






      91 - 0891 - 2538531 (r)






Project Fellows






1. Mr.S.Srinivas






2. Sri V.Vizaya Bhaskar






3. Mr.T.V.Lakshmi Kumar

2. Title of the project
:

Perturbed Hydrological Regime of India

3. Required data
:

Monthwise and Gridwise data products of rainfall/ 






Precipitation, air temperature, vapor pressure, net 






radiation, cloud amount and wind speed, direction for 






the Indian region along with the southern oscillation 






index and sea surface temperature of Nino 3 and 






Nino 3. 4 regions from 21st century simulation with 






SRESA2 to 2100.

4. Analysis

: 

The aim of the proposal is to understand not only the 






nature and the extent of variability of the hydrological 






regime in the climate spectrum of India through water 






balance model but also in relation to ENSO/LNSO 






signal in terms of incidence of droughts and floods and 






the associated instability in the hydrological regime of 






All India.

87.  Jong-Seong Kug    jskug@climate.snu.ac.kr

Changes of Asian Monsoon Variability in response to Climate Change Scenarios in the IPCC AR4 Simulations

I.-S. Kang 

1Climate Environment System Research Center, Seoul National University, Korea

· Main Objectives 

· To study a role of transient waves in simulating the Asian Monsoon and their changes in response to the climate change Senarios

· To study a role of the air-sea coupled processes on the Asian Monsoon simulation. 

It is well known that transient waves play a critical role in simulating extra-tropical climate variability including Asian Monsoon. The transient waves interact with low-frequency climate variations, and the interacting processes have been recently highlighted in the scientific community. However, there are still uncertainties how the transient wave activity will response to the climate changes and feedback to climate system. Therefore, we will investigate changes of transient wave activity over extra-tropical region and analyze its impact on the Asian monsoon variation in the IPCC AR4 Coupled GCM simulations. 

In addition, we will investigate the role of air-sea coupled processes on the Asian monsoon simulation. Recently, we found that the several atmospheric GCMs, prescribed observed SST, have a poor performance for the simulation of anomalous Asian summer rainfall patterns (Kang et al. 2004; Wang et al. 2004). The models’ deficiency results from failing to simulate correctly the relationship between the local summer rainfall and SST anomalies over warm pool region. The observed rainfall anomalies are negatively correlated with SST anomalies, whereas in nearly all atmospheric models, the rainfall anomalies are positively correlated with SST anomalies. This contrast implies that air-sea coupled processes play a critical role for the simulation of the East Asia Monsoon. Therefore, we will diagnose the Asian Monsoon simulation of the coupled GCMs, which have air-sea coupled processes, and study the role of air-sea coupled processes on the monsoon simulation. 

· Data Requirements

1. Atmosphere (Daily and Monthly data)

· Precipitation 

· Wind (3-Dimensional wind) 

· Geopotential height

· Temperature 

· Wind stress

· Heat flux (latent, sensible, radiation and fresh water flux)

· Outgoing Longwave Radiation

· Ocean: 

· Temperature (including SST) 

· Oceanic current (3-Dimensional oceanic current)

· Sea Level

· Salinity

· Henning Rodhe rodhe@misu.su.se

AOGCMs and global albedo

We would like to carry out a study of how the GCMs behave when it comes to the global albedo. 

The global heat budget, and thereby the mean surface temperature, is strongly dependent on the magnitude of the albedo. A change of only 1 % unit in global albedo corresponds to a change in surface temperature of as much as 1 K. In view of the relatively small year-to-year variations of the global mean temperature - not only during the contemporary record but during most of the Holocene - , the albedo has to remain remarkably stable. Which processes contribute to this stability and how might that have changed over the industrial period?The extent and type of clouds play a crucial role in determining the albedo. The global ensemble of clouds, most especially marine low clouds, therefore also has to be "well behaved" and could be part of a negative feedback (stabilizing) feedback loop. 
In order to address this issue we would like to analyze the GCM albedo output and specifically study: 

- how the albedo varies over the year, from hemisphere to hemisphere, year to year and during the longer simulated periods 

- how the different models differ in these respects 

- the spatial scales of albedo variations 

- if there are systematic differences between the models that can be related e.g. to their cloud parameterization schemes. 

- how well or extensively the various models have been compared to the extant data on cloud type, cover and albedo. 

- the degree to which the models explicitly or implicitly have cloud albedo imbedded in a feedback loop.

· Uwe Ulbrich ulbrich@meteo.uni-koeln.de

Gregor Leckebusch gcl@meteo.uni-koeln.de

The northern hemisphere winter stormtrack variability and baroclinic instability

The subject of this initiative will be a comprehensive

analysis of the mean state and the variability of the

northern hemisphere stormtrack activity (defined as the

bandpass filtered geopotential height, e.g. 500 hPa) on

different time scales.

Special emphasis will be laid on the identification of the

reliability of the anthropogenic influence on Europe and

its relationship to potential baroclinic instability changes

(e.g. eady-parameter).

Daily geopotential heights (if not directly available (?)) are

calculated via the assumption of geostrophy from daily wind

speed components.

Model data required:

Data requirements for the winter half year (Oct-Mar):

a)

daily data of gridded wind speed components (eastward wind,

northward wind) at standard pressure levels (1000, 925, 850,

700, 600, 500, 400, 300, 200 hPa).

b)

daily data of gridded temperature and specific huminity

at standard pressure levels (1000, 925, 850, 700, 600, 500,

400, 300, 200 hPa).

Persons foreseen for carrying out the analysis:

Uwe Ulbrich (University of Cologne, from 1 Septemper Free

             University of Berlin)

Gregor Leckebusch (University of Cologne, Germany)

Joaquim Pinto (University of Cologne, Germany)

Thomas Spangehl (University of Cologne, Germany)

· Daithi Stone stoned@atm.ox.ac.uk

UPDATING OUR ESTIMATE OF THE CONTRIBUTION OF ANTHROPOGENIC EMISSIONS TO 

OBSERVED CLIMATE CHANGE

Dáithí Stone and Myles Allen, University of Oxford

Gabriele Hegerl and Jesse Kenyon, Duke University

Peter Stott, U.K. Met Office

Chris Huntingford, Centres for Ecology and Hydrology

Nathan Gillett, University of Victoria

The aim of this proposal is to update some of the climate change detection 

and attribution analysis performed in the IPCC Third Assessment Report 

(Working Group 1) for the upcoming Fourth Assessment Report.  In 

particular, we intend to repeat the analysis shown in Figure 12.12 of the 

TAR using more recent model output and observational measurements.  This 

involves examining how well 20th Century simulations of the models 

reproduce observed long term and large scale surface air temperature 

changes through the use of the optimal detection method.  These results 

can then be translated into estimated contributions of various forcings to 

the observed 20th Century warming.  An update of this analysis would serve 

as a useful comparison of the state of our knowledge between the 

assessment reports.  We also intend to undertake an extension of the 

analysis by applying the most recent developments in the optimal detection 

methodology which allow for the inclusion of multiple models in a single 

analysis and which account for systematic errors in the model 

representations.  This extension will involve surface air temperature as 

well as precipitation and sea level pressure.  The data required will be 

annual means from transient simulations up to present including both 

anthropogenic and natural forcing and identical simulations but excluding 

either the anthropogenic or natural component.  Data from long control 

simulations will also be required.

CONTACT:

Dáithí Stone

Mail:  AOPP, Department of Physics, University of Oxford, Clarendon Lab, 

Parks Road, Oxford OX1 3PU, U.K.

Phone:  44-1865-272897

E-mail:  stoned@atm.ox.ac.uk
· John Cassano cassano@cires.colorado.edu

Changes in synoptic weather patterns in the Arctic and Antarctic over the 21st century

We propose to analyze changes in synoptic weather patterns 
in the Arctic and Antarctic over the 21st century using a 
synoptic pattern classification technique based on self-organizing 
maps. We have conducted a similar analysis of changes in 
synoptic patterns near the North Slope of Alaska for the latter part 
of the 20th century, and feel that this analysis technique would 
prove useful in assessing future climate change scenarios and 
the impacts of possible changes in the climate. The results of this 
analysis will be the identification of the primary synoptic weather 
patterns (we will identify up to 30 synoptic weather patterns 
based on sea-level pressure fields over pan-Arctic and a 
pan-Antarctic analysis domains) for three time periods (1991-2000, 
2046-2055, and 2091-2100), and to determine changes in the 
frequency of occurrence of the different synoptic weather patterns 
based on the future climate predictions. A key result from the 
analysis will be the identification and characterization of extreme 
cyclones as they are represented in the models and in contemporary 
analyses. This work will be completed by the Polar Climate and 
Meteorology Group at the University of Colorado, led by John 
Cassano, and by Amanda Lynch’s research group at Monash 
University, Melbourne, Australia. The primary data required for this 
analysis will be daily mean sea-level pressure data for the decades 
1991-2000, 2046-2055, and 2091-2100. Additional daily mean 
data that would be beneficial for this analysis would include daily 
mean precipitation rate and 2-m air temperature.

· Pandora Hope pxh@bom.gov.au

Will the drying trend in southwest Australia continue under future greenhouse scenarios?

Analysis done by: Pandora Hope1, Steve Charles2 and Bertrand Timbal1

1BMRC, Melbourne, Australia. 2CSIRO, Perth, Australia

Model data required: 
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               a Required      b Would be useful    c Of interest

Project overview and objective:

The southwest of Australia generally receives consistent, reliable winter rainfall. In the mid 1970s there was a shift to consistently drier conditions. The decline has been one of the most dramatic and sustained of anywhere in the world. A research programme examining the drivers of the decline found that the change is likely attributable in large part to greenhouse warming (IOCI 2002). This highlights that the precipitation in this small region might be highly sensitive to the climate changes resulting from increasing greenhouse gases. It would be of great interest to investigate how the drying trend in the southwest of Australia develops under different scenarios for the future.

The direct precipitation totals from GCMs and reanlyses have traditionally not captured the decline in the southwest of Australia well. Two down-scaling techniques have used larger scale features to more accurately capture the trend (Charles et al. 1999a, Timbal 2004). The rainfall decline is also shown by the decrease in synoptic types associated with wet conditions (Hope 2004). The three techniques will be applied to the daily CMIP output for the 20C3M simulation to determine how well the models simulate the rainfall changes in the recent past. 

Earlier studies have found that the present day analogues are adequate for representing the rainfall in a future climate (Charles et al. 1999b). Discovering the rainfall response in a range of future climates will be of advantage to the local water authorities and to the wider scientific community as an example of the local impact of global climate change on a highly sensitive region. 

References

Charles, S.P., B.C. Bates and J.P. Hughes, 1999a: A spatiotemporal model for downscaling precipitation occurrence and amounts. Journal of Geophysical Research, 104(D24), 31657-31669

Charles S.P., B.C. Bates, P.H. Whetton and J.P. Hughes, 1999b: Validation of downscaling models for changed climate conditions: case study of southwestern Australia. Climate Research, 12, 1-14

Hope P., 2004: Shifts in synoptic types affecting rainfall in southwest Australia. in preparation

IOCI, 2002: Climate variability and change in south west Western Australia. Indian Ocean Climate Initiative Panel, 34pp

Timbal, B, 2004: Southwest Australia past and future rainfall trends. Climate Research, 26, 233-249

· John Walsh jwalsh@iarc.uaf.edu

Atmosphere-cryosphere coupling in the polar regions

 Project participants:  John Walsh, University of Alaska/Fairbanks  (jwalsh@iarc.uaf.edu)

                                   Vladimir Kattsov (Main Geophysical Observatory, St. Petersburg)

                                          (kattsov@main.mgo.rssi.ru)

                                   William Chapman, University of Illinois (chapman@atmos.uiuc.edu)

      Our group proposes to analyze the Arctic and Antarctic output of the AR4 simulations.  Our focus will be on the model simulations of the polar atmospheres, particularly the variables that control the extent and thickness of sea ice, the extent of permafrost, and the state of the polar oceans’ upper layers.  The key atmospheric fields include sea level pressure, surface air temperature, precipitation (snowfall), cloudiness, and radiative fluxes.  We will pay particular attention to the seasonality of the control runs and to the temporal changes projected in the greenhouse simulations (A1, A2, B1, 1% CO2).  We will document the relationship between the greenhouse warming in each polar region, as well as the hemispheric mean warmings, and (i) the models’ sea ice extent in the control climate, and (ii) the amount by which sea ice retreats in the greenhouse simulations.  We will also document the greenhouse-driven changes in the variability and extremes of the primary atmospheric variables, using the monthly output and (when available from a subset of the models) daily output.  The polar diagnostic intercomparison will interface with the IPCC AR4 chapter authorship duties of Kattsov (modeling chapter, WG1) and Walsh (Polar Regions, WG2).  Both investigators, as well as research programmer Chapman, have participated in the analysis of the output of the AMIP and CMIP global models.

· Siobhan O'Farrell      Siobhan.O'Farrell@csiro.au

Climate change in the ocean surrounding Australia

Siobhan O’Farrell, CSIRO Atmospheric Research, Aspendale Australia.

siobhan.ofarrell@csiro.au

Steve Rintoul, CSIRO Marine Research, Hobart, Australia

steve.rintoul@csiro.au
We propose to analyse output from AR4 runs to assess the potential for climate change in the oceans surrounding Australia.   One area of particular interest is the Tasman Sea.  Output from the CSIRO Mk2 and Mk3 models shows a local maximum in warming between Australia and New Zealand.  A brief survey of  other simulations available to us as part of another  CMIP sub-project showed the feature is common to many models, although the location and magnitude of the warming differs between models.  Observations also show that temperature and salinity have increased in parts of the Tasman Sea during recent decades and there is anecdotal evidence that warm-water species have spread south along the southeast coast during the same period.   

Other ocean regions surrounding Australia are also of interest.  We plan to use the AR4 projections to develop scenarios of future marine climate change in Australia’s oceans, as input to marine climate impacts studies.  The study will focus on changes in stratification, circulation (including boundary currents and major fronts) and water mass properties, with an emphasis on fields relevant to marine impacts (eg fisheries, biodiversity, coral reefs).  Diagnostic studies will be carried out to identify the dynamical mechanisms driving the projected changes.   We anticipate that the study of theTasman Sea and perhaps one or two other regions will be completed in time for the IPCC 4AR; the impacts studies themselves will likely take more time.  We plan to use output from the control and 20th century runs, plus some key SRES scenarios (eg A1B, B1 and A2, if available).  Model data required will include 3-D fields of ocean temperature  salinity and  velocities in the Indian and Pacific basins, horizontal and overturning streamfunctions, and air-sea forcing fields (wind stress, heat flux components, freshwater flux, sea-level pressure).  

· Baruch Ziv baruchz@openu.ac.il

Future evolution of the Asian Monsoon,  the Eastern Mediterranean,  the Levant region  and the African Monsoon 

Background 
The Eastern Mediterranean (EM) is subjected in the summer season to two primary factors: mid- upper-level subsidence exerting warming and lower-level cool advection, associated with the Etesian winds. 

A closed circulation connects the EM with the Asian Monsoon, AM, (Rodwell and Hoskins, 1996), and a weaker one resembles a Hadley circulation across eastern North Africa (Ziv et al. 2004). 

Air back-trajectories demonstrate that the EM is connected at the lower-troposphere with Europe, at the mid-troposphere with eastern North Africa and at the higher-troposphere with the AM (Ziv et al. 2004), who also found that the two competing dynamic factors are correlated with each other, and attributed this to the linkage between them and the AM. Accordingly, an intensification of the AM enhances both the subsidence, via the circulation connecting them, and the Etesian winds, due to the enhanced pressure gradient between the two regions. The above implies that the AM prevent each of this factor to dominate, so that it has a moderating effect on the EM summer regime. 

Saaroni et al. (2003) found a significant warming, combined with intensification of extreme heat waves, over the EM along 1948-2003. This may indicate a possible disruption of the circulation connecting the AM with the EM, or change in the variability and intensity of the AM itself. This subject is being studied now for the past, i.e., 1948-2003 period.

The proposed research 
We would like to study the following subjects for the summer season (JJA), together with the adjacent months, i.e., April-October: 

1. The future evolution of the Asian Monsoon: seasonality, intensity, variability and structure 
2. The future relation between the AM and the subsidence over the Eastern Mediterranean 
3. The same as in step 2, but for the summer temperature regime over the Levant region 
4. Repeat the 3 steps above, but for the African Monsoon 

References 
Rodwell M. J. and B. Hoskins, 1996: Monsoons and the dynamic of deserts, Quarterly Journal of the Royal Meteorological Society 22, 1385-1404. 

Saaroni, H., B. Ziv, J. Edelson and P. Alpert, 2003: Long-term Variations in Summer Temperatures over the Eastern Mediterranean, Geophys. Res. Letters 30(18), 1946, doi:10.1029/2003GL017742, 2003.  

Ziv B., H. Saaroni and P. Alpert, 2004: The factors governing the summer regime of the eastern Mediterranean, Int. J. Clim. (in press). 

Hadas Saaroni, Baruch Ziv 

· Krishnan Raghavan     krish0365@yahoo.com   (two projects)

Diagnosis of tropical cyclones over the west Pacific and Asian monsoon region in different climate scenarios.

Persons involved:  R. Krishnan,  A.K.Sahai, M.Mujumdar, Vinay Kumar, Suchitra Sundaram, Basanta Kumar Samala  and Sudipta Banerjee - Indian Institute of Tropical Meteorology,  Pashan,  Pune 411008,  INDIA 

Objectives of the study:  Synoptic scale disturbances like lows, monsoon depressions, west Pacific typhoons are integral part of the Indian and East Asian monsoon systems.  Variations in large-scale circulation associated with different phenomena (eg., El Nino / Southern Oscillation (ENSO);  interannual variability of the Asian monsoon, etc)  are known to exert significant influence on the genesis and track-type characteristics of these disturbances.  Therefore, in the context of climate assessment it will be necessary to investigate (a) The influence of climate change on large-scale phenomena like ENSO and monsoon interannual variability  (b) The likely changes in the synoptic disturbances over the tropical Pacific,  Indian and East Asian monsoon regions. The objective of this study is to assess the possible impacts of climate change on the variability of the large-scale circulations in the tropical atmosphere; as well as changes in the synoptic scale disturbances over the Indo-Pacific sector.

Coupled multi model response of simulated "active" and "break" phases of Indian summer monsoon in different climate change scenarios 

Persons Involved:  A. K. Sahai, R. Krishnan, S. K. Mandke, M. Mujumdar,  M. Shinde, R. Chattopadhyay and Susmitha Joseph - Indian Institute of  Tropical Meteorology, Pune, INDIA.

Objectives of the study: A substantial part of the summer monsoon precipitation over India occurs during brief spells of "active" periods of monsoon. Intraseasonal variations in the monsoon rainfall can affect the amount of seasonal rainfall significantly. It is observed that more active (break) days can lead to excess (deficient) seasonal monsoon precipitation. How the frequency and intensity of active (break) spells will change in the changing climate of 21st Century is of concern for a vast Indian population. We propose to use composite technique, after first identifying "active" and "break" periods in the monsoon, to study the possible changes in periodicity, strength and spatial structure of these phases under different climate change scenarios. How the changes in intra-seasonal oscillations (ISO) are contributing to the possible changes, if any, of active(break) epochs, will also be studied. Thus the objective of this  study  is  to assess the possible impacts of projected climate change simulated by different coupled models in various emission scenarios on  the  variability  of the ISO during summer monsoon over India and north Indian Ocean.

· Gabi Hegerl hegerl@duke.edu

Towards detecting anthropogenic changes in temperature and precipitation extremes

Gabriele Hegerl and Jesse Kenyon, Duke University

Slava Kharin, Francis Zwiers and Xuebin Zhang, Canadian Centre for

Climate Modeling and Analysis

Peter Stott, Hadley Centre, UK

The aim of the proposed work is to detect anthropogenic changes

in climate extremes.

For temperature, a detection analysis for moderately extreme temperature

(occurring once or several times a year) is presently underway, using fingerprints from CGCM2. Presently, we use an index based on percentile exceedances (based on revised observational indices, see Zhang et al., 2004), and additionally the index of the most extreme day of the year

(see Hegerl et al., 2004).  We propose to extend 

that analysis by using fingerprints of extreme temperature from the IPCC simulations. A multi-model ensemble of simulations of 20th century climate change will provide a  fingerprint of changes in temperature extremes from

the late 20th century. Additionally, fingerprints

from individual models can be compared.

For precipitation extremes, a detection approach using observations

is presently not feasible  due to differences in scale between station 

data observations and model data. Therefore we limit the analysis of precipitation extremes to comparing future changes in extreme rainfall between model simulations, to distinguish where models show consistent changes in mean and extreme rainfall, and where changes are inconsistent between models. This is to be done similar to the comparison in Hegerl et al., (2004). 

This analyses uses similar data as the Kharin et al. project, but focus

instead on intermediately extreme events (occurring once or several

times per year) rather than on 20-year return

values. However, both projects will closely collaborate.

Data requirements: Monthly average precipitation, Tmin and Tmax;

daily data for these magnitudes from the second half of the 20th

century, for rainfall also from 2040-2060.

References 

Hegerl, G. C., F. Zwiers, S. Kharin and Peter Stott (2004): Detectability of anthropogenic changes in temperature and precipitation extremes. J. Climate, in press

Zhang, X., G. Hegerl, F. Zwiers and J. Kenyon (2004): Avoiding inhomogeneity in percentile-based indices of temperature change. Submitted to J. Climate.

97.  Thomas Reichler   reichler@met.utah.edu

Diagnostics of variability and trends in the latitudinal extent of the

tropics 

Thomas Reichler (Univ. of Utah), Ben Santer (PCMDI)

   The goal of this study is to analyze the latitudinal extent of the

tropical Hadley cell by determining the position of the steep gradient

between the high tropical and low extratropical tropopause. Our

preliminary analysis using reanalysis as well as radiosonde data

indicates that the Hadley cell and thus the tropics have been gradually

widening by about 4º latitude over the past 40 years. An expansion of

the tropics represents an extremely important aspect of climate change,

which implies major changes in the general circulation. Current theory

is unable to explain the magnitude of the observed trend, but various

tropical, extratropical, or stratospheric mechanisms are undoubtedly at

play. The importance of the Hadley cell for climate raises the question

how well this trend is captured by model simulations of perturbed

climates.  

   Based on an analysis of tropopause heights, we propose to analyze the

latitudinal position of the Hadley cell from the latest IPCC

simulations. The various results will be compared with each other as

well as with observational data. Furthermore, we will analyze how the

results are related to the simulation of other important parameters like

the annular modes, tropical SSTs, the temperature structure in the UT/LS

region, and the strength and position of the extratropical jets.

   The realization of this projects requires monthly-mean

three-dimensional fields of temperature, geopotential, and zonal

velocity on all available pressure levels, and monthly mean SSTs. We

intend to analyze the output of all participating models.

98.  Xuebin Zhang    Xuebin.Zhang@ec.gc.ca

Uncertainty in downscaled precipitation extremes

Xuebin Zhang, Jiafeng Wang, Climate Monitoring and Data Interpretation 

Division, Climate Research Branch, Meteorological Service of Canada

Francis Zwiers, Slava Kharin Canadian Centre for Climate Modeling and 

Analysis, Climate Research Branch, Meteorological Service of Canada

Gabriele Hegerl, Duke University

Projection of extreme precipitation for the future can be constructed by 1) 

use the model future precipitation directly, and 2) by statistically 

downscaling information contained in model simulated changes in large-scale 

circulation for the future (Wang et al. 2004a, Zhang et al. 2004).

We are presently using the later approach to construct scenarios of extreme

precipitation for North America, using CGCM2 simulations (Wang et al. 2004b). 

The goal of the proposed work is to quantify the spread of the projected 

extreme precipitation from downscaling approach, due to the use of data from

different models. There will be close collaboration among this project 

and Kharin et al. and Hegerl et al. projects.

Data requirement: daily precipitation amount for North America, 

monthly mean values of sea level pressure and relative humidity

at 850 hPa (or 700 hPa if not available at 850 hPa) for North Hemisphere, 

for both 20th and 21st century simulations. 

References:

Wang, X.L., F.W. Zwiers, and V.R.Swail, 2004a: North Atlantic ocean wave 

climate scenarios for the 21st century. Journal of Climate, V17, 2368-2383.

Zhang, X., F.W. Zwiers, and G. Li, 2004: Monte Carlo experiments on the

detection of trends in extreme values. Journal of Climate, V17, 1945-1952.

Wang, J., X. Zhang, and E. Barrow, 2004b: Downscaling and projection of the

wintertime extreme daily precipitation over North America using large-scale 

atmospheric circulation. Preprint for the 15th Symposium on Global Change 

and Climate Variations.

· Jon SAENZ AGIRRE       wdpsaagj@lg.ehu.es

Analysis of pdfs of extratropical teleconnection indices

· Tim Osborn t.osborn@uea.ac.uk
David Viner  d.viner@uea.ucar.edu
Changes to the mean, pattern, and variance of the North Atlantic Oscillation (NAO) under future climate scenarios

People involved:

Tim Osborn (t.osborn@uea.ac.uk)

Climatic Research Unit, University of East Anglia, Norwich, UK.

Subject and objectives:

I have just published (Osborn, 2004) an intercomparison of seven coupled A/OGCMs simulations under the older IS92a (or 1%/year) scenarios, including some validation of their "present-day" simulation of the NAO, as well as analysis of future trends in the mean NAO index, the variance of the NAO index, and comparison of changes in NAO pattern in the future climate state.  I would like to repeat my analysis using the new model simulations, under the SRES scenarios.  I would be happy to work with others who wish to analyse the NAO in these simulations, though repeating the methodology reported in Osborn (2004) would be most efficient, given that the software already exists for those analyses.

Osborn TJ (2004) Simulating the winter North Atlantic Oscillation: the roles of internal variability and greenhouse gas forcing. Climate Dynamics 22, 605-623 (doi:10.1007/s00382-004-0405-1).

Model data required:

Variables: Monthly sea level pressure and 2m air temperature fields.

Simulations: 20th century historic run, 21st century scenario run (SRES A2), control run, possibly also the A1B run for 21st century and extended to 2300 (to provide a long stable period for assessing significance of changes in pattern/variance).

Title:

Changes in precipitation variability and extremes under future climate scenarios

People involved:

David Viner (d.viner@uea.ac.uk)

Tim Osborn (t.osborn@uea.ac.uk)

Craig Wallace (craig.wallace@uea.ac.uk)

Carol McSweeney (c.mcsweeney@uea.ac.uk)

Climatic Research Unit, University of East Anglia, Norwich, UK.

Subject and objectives:

Scenarios of future precipitation scenarios have been generated for the UK (Goodess et al., 2003) that include changes in precipitation variability as well as changes in the mean.  We would like to include the full range of IPCC models within our analysis, which focuses on multi-month low extremes (meteorological drought) and single-month high extremes.  The scenarios require future changes in a number of parameters (mean precipitation, distribution shape/skewness/variance of monthly precipitation time series, and wet-day counts), and diagnosing these from the climate models provides an interesting validation exercise for the models (in comparison with observed estimates of these parameters) as well as a useful diagnosis of future changes.  The project would also provide useful input to the UK Climate Impacts LINK Project (http://www.cru.uea.ac.uk/link/) and the IPCC Data Distribution Centre (http://ipcc-ddc.cru.uea.ac.uk/), and would support the development of future UK climate scenarios.

Goodess CM, Osborn TJ and Hulme M (2003) The identification and evaluation of suitable scenario development methods for the estimation of future probabilities of extreme weather events. Tyndall Centre Technical Report 4, Tyndall Centre, UEA, Norwich, UK, 69pp.

Model data required:

Variables: Monthly precipitation and 2m air temperature fields, daily precipitation fields if available.

Simulations: 20th century historic run, 21st century scenario run (SRES A2), control run, possibly also the A1B run for 21st century and extended to 2300 (to provide a long stable period for assessing significance of changes).

Title:

Synoptic circulation indices (and weather types) and their link with temperature and precipitation

People involved:

Tim Osborn (t.osborn@uea.ac.uk)

Climatic Research Unit, University of East Anglia, Norwich, UK.

Subject and objectives:

We wish to evaluate simulations of synoptic circulation indices (e.g., flow direction, strength, vorticity, etc.) and possibly weather types, against observed data, and also evaluate simulated relationships between these indices and temperature and precipitation.  We have previously done such analyses for single models and for the UK (Osborn et al., 1999) and wish to extend it to multiple models and possibly beyond the UK (though certainly limited to the northern mid-latitudes).  Validation of relationships between variables, and across a range of synoptic situations, provides a much harsher test of a model than simply validating its mean state.  These simulated relationships can also prove useful for enhancing the detectability of warming signals (Osborn and Jones, 2000), and we may also apply our analysis to the future part of the simulations for signal detection purposes.

Osborn TJ, Conway D, Hulme M, Gregory JM and Jones PD (1999) Air flow influences on local climate: observed and simulated mean relationships for the United Kingdom. Climate Research 13, 173-191.

Osborn TJ and Jones PD (2000) Air flow influences on local climate: observed United Kingdom climate variations. Atmospheric Science Letters 1, 62-74 (doi:10.1006/asle.2000.0017).

Model data required:

Variables: Daily sea level pressure, temperature and precipitation fields.

Simulations: 20th century historic run, 21st century scenario run (SRES A2), control run.

· Richard E. Chandler richard@stats.ucl.ac.uk

Hierarchical model interpretation of simulated global temperature changes

[Bayesian analysis to come up with probabilistic estimates of climate change].

·    Zhang Qiong zhq@lasg.iap.ac.cn

Subject 1: The change in East Asia monsoon variability under global warming. 

Subject 2: The impacts of the global SST on subtropical high

1.Qiong Zhang, associate professor in LASG/IAP/CAS (The National Key Laboratory of 

Numerical Modeling for Atmospheric Sciences and Geophysical Fluid Dynamics/ Institute 

of Atmospheric Science/ Chinese Academy of Sciences), will be responsible for analyses 

and summary for subject 1.

2.Yonghui Lei, PhD candidate in LASG/IAP, will be responsible for analyses and summary 

for subject 2.

3.Yue Guan, Master student in LASG/IAP, will be responsible for data performing and 

part of analyses.

Subject 1: The change in East Asia monsoon variability under global warming. 

First we will examine the performance of the East Asia monsoon variability from 

interannual to decadal time scale by different model, then study the impacts of the 

global warming on the East Asia monsoon variability. Further we will identify 

mechanisms that responsible for the effects of the global warming on the change of the 

East Asia monsoon variability. This subject will mostly focus on climate change over 

East Asia and the surrounding area. The monsoon variability will be measured in manner 

of monsoon precipitation, monsoon circulation and monsoon index.

Subject 2: The impacts of the global SST on subtropical high.

By analyzing the 100 to 200 yrs couple model run, the relationship between the 

subtropical high and the global SST on interannual to decadal time scale will be 

examined. We will focus on the relationship between the western Pacific subtropical 

high and SSTA over Pacific and Indian Ocean, which is crucial to climate change over 

East Asia. Our problems are, under the change of the climate background, how the 

Pacific SST and subtropical high change, what is the relationship between them, and 

further, how these changes influence the climate over East Asia.

Model data required:

   In a preliminary thinking, double CO2 run will be in first need. That is, model 

data 1 and 2 in the list of runs for AR4. The other model data may be considered to 

apply, depending on the progress of the analyses on our subject.

·    Shaopeng Huang shaopeng@umich.edu

Comparison of proxy climate reconstructions and climate models for the purpose

of inter-validation and calibration

I write to show my interest in participation in IPCC AR4 climate model

analysis. A focus of my recent research activities is to integrate

complementary information preserved in different data sources for a more

complete picture of climate change over the past five centuries. The role

I would like to play in the collaboration with climate modelers is to

compare proxy climate reconstructions and climate models for the purpose

of inter-validation and calibration. On one hand climate modeling can be

used to evaluate a climate reconstruction. On the other hand, a

reconstructed temperature history and the empirical estimates of the

climate response to external forcing terms can be used to tune climate

models. In my most recent paper (Huang, 2004, GRL, 31,

doi:10.1029/2004GL019781) I merge the long-term information preserved in

the global database of borehole temperatures (Huang et al., 2000, Nature,

403, 756-758), the 20th century meteorological record (Jones et al., 1999,

Rev. Geophys. 37, 173-199), and an annually resolved multi proxy model

(Mann et al., 1999, GRL, 26, 759-62) for an integrated reconstruction of

the Northern Hemisphere temperature change over the past five centuries.

The integrated reconstruction suggests that the 20th century warming is a

continuation of a long-term warming started before industrialization.

However, the warming has been substantially accelerated since the onset of

industrialization. The integration of the three bodies of information

greatly improves the relationship between the reconstructed temperatures

and the radiative forcing history. The good agreement between the

integrated reconstruction and the forcing model confirms that there are

both natural and anthropogenic factors in the recent warming. It also

allows for an independent estimate of the rate of climate-forcing

response. Analysis of the reconstructed temperature and radiative forcing

series offers an estimate of the transient climate-forcing response rate

of 0.4 - 0.7 K per Wm-2.

·     Mat Collins     matthew.collins@metoffice.com  (two projects)

The Probability of Future Global and Large-Scale Regional Climate Change

Mat Collins1, Linda Mearns2, James Murphy1, David Sexton1 and Claudia Tebaldi2

1Hadley Centre, Met Office, Exeter, UK.

2NCAR, Boulder, Colorado, USA.

Probabilistic methods have recently been proposed as a way of formally quantifying uncertainty in model predictions of climate change (e.g. Murphy et al., 2004; Tebaldi et al, 2004). Ensembles of model projections are gathered (the multi-model “ensemble of opportunity”) or designed (the “perturbed physics ensemble”) and individual ensemble members are given different weights according to some measure of their credibility or reliability. The ensemble members and their relative weights are then combined to produce a probability density function (PDF) of future climate change (here we use the term PDF as an umbrella term for quantities such as the frequency histogram, cumulative density function etc.). Results may be displayed graphically or, as is common, quoted in terms of an average measure together with a 5-95% uncertainty range.

PDFs are thought to be useful to both policy makers and scientists but care must be taken in their production and interpretation. No method exists which can quantify all the uncertainties in climate change predictions (models, scenarios, unrepresented feedbacks etc.) hence it must be made clear what uncertainties are accounted for. Also a number of different methods exist for generating PDFs and results can be sensitive to those choices. The sensitivity to methods, in particular what the PDF is constrained by and what it is conditional upon should be investigated and clearly stated.

Space has already been set aside in the AR4 for the inclusion of probabilistic measures of global and large-scale regional variables (section 10.6 of chapter 10 and the corresponding section of chapter 11). It is the purpose of this proposal to produce these measures in the limited time available. The following steps will be performed.

· Regions (e.g. those defined by Giorgi and Mearns, 2002), seasons, time periods and variables will be defined for analysis by all researchers via email exchange early in the project. The project will necessarily focus on a small subset of possible combinations. Data will be downloaded to the individual institutions as and when it becomes available.

· Each group will produce their own weighted ensembles for the regions, seasons and time periods specified. The multi-model and perturbed physics ensembles will be (at first) kept separate to facilitate a comparison but may ultimately be combined. The Hadley group will also produce values for the un-weighted ensemble.

· PDFs will be compared using the same measures and graphical representations. Similarities and differences will be discussed via email exchange and at the March workshop.

· Draft figures and the critical commentary will be produced after the meeting with a view to the inclusion in the AR4 and for peer-reviewed publication.

Data Required

Seasonal mean fields from control, 20th century forced and scenario integrations for model fields for which good observational datasets exists (see e.g. figure 4 of Murphy et al., 2004).

References

Giorgi, F. and L.O. Mearns, 2002: Calculation of average, uncertainty range and reliability of regional climate changes from AOGCM simulations via the “reliability ensemble averaging” (REA) method. J. Climate, 15, 1141-1158.

Murphy, J.M., D.M.H. Sexton, D.N. Barnett, G.S. Jones, M.J. Webb, M. Collins and D.A. Stainforth, 2004: Quantification of modelling uncertainties in a large ensemble of climate change simulations. Nature, 430, 768-772.

Tebaldi, C., R.L. Smith, D. Nychka and L.O. Mearns, 2004: Quantifying uncertainty in projections of regional climate change: A Bayesian approach to the analysis of multi-model ensembles. Submitted.

Climate Change in the Tropical Pacific: Mean Climate and ENSO Variability

Mat Collins1, Jo Brown2 and Thomas Toniazzo1

1Hadley Centre, Met Office, UK

2Department of Meteorology, University of Reading, UK.

Model-predicted changes in the mean climate and variability of the tropical Pacific are highly uncertain. The strong coupling of the atmosphere and the ocean, in concert with the interplay of a large number of physical processes associated with clouds, radiation and the hydrological cycle suggests that the region is tough test for models. The database of new and improved IPCC models presents and opportunity to progress in our understanding and prediction of tropical Pacific climate change.

We propose the steps below in analysing changes in mean climate and variability. Noting the severe limitations on time, we are intentionally modest in our aspirations and plans. We have assembled a focused group of researchers who are both experienced in their examination of the output of climate models and who are enthusiastic and are likely to be able to devote considerable effort to the analysis.

· Analysis of changes in mean climate in the tropical Pacific: A simple examination of seasonal changes in SST, sub-surface ocean temperature change, SAT, precipitation, MSLP and surface winds will be performed. The study will use 20-30 year averages taken from the 1% and scenario experiments differenced with the control. Care will be taken to assess statistical significance based on inter-decadal variability estimated from the control runs. Should time allow, mechanisms for changes will be examined. [Jo]

· Analysis of changes in the amplitude and frequency of ENSO variability: Simple indices of ENSO variability will be extracted (NINO3, NINO3.4, NINO4, SOI etc.). Changes will be assessed by examining time series and using simple measures such as standard deviations, standard deviations partitioned by season to look a phase locking to the annual cycle and power spectra. Extended stabilisation scenarios and long control experiments will be used to assess statistical significance. Composite analysis of individual events will be performed if time allows. [Mat]

· Analysis of changes in the spatial structure of the seasonal cycle and ENSO variability: Changes in the spatial structure of the seasonal cycle of ENSO events will be examined using a combination of EOF and composite analysis.  In the first instance, those variables examined in item 1 will be used but further variables will be examined if time allows. A particular focus will be on changes in ENSO teleconnections which are related to impacts. [Thomas]

· Synthesis: Results from the three work items above will be critically examined to highlight commonalities and differences between models and their responses. [All]

Data are required from control, 1%, scenario and stabilisation experiments.

Critical: Monthly mean SST, SAT, MSLP, precipitation, surface winds. Time-averaged sub-surface ocean temperatures.

Useful: Monthly mean sub-surface ocean temperatures and currents, 200hPa geopotential height

Non-critical: Decadal average column moisture, clouds, SW and LW could forcing, boundary-layer moisture flux, mid-level velocity, ocean mixed-layer depth. 

·    Elisa Manzini     manzini@bo.ingv.it

Tropospheric response to climate change: Implications for stratospheric dynamics. 

E Manzini (manzini@bo.infv.it, Istituto Nazionle di Geofisica e Vulcanologia, INGV, Bologna, Italy), MA Giorgetta (giorgetta@dkrz.de, Max-Planck-Institute for Meteorology, MPIfM, Hamburg, Germany), K Krüger (kkrueger@awi-potsdam.de, Alfred Wegener Institute for Polar and Marine Research, AWI, Potsdam, Germany), and M. Sigmond (Michael.Sigmond@knmi.nl, Royal Netherlands Meteorological Institute, KNMI, De Bilt, Netherlands) 

Climate change in the stratosphere may occur either by direct radiative processes within the stratosphere in response to changes in atmospheric composition or by indirect dynamical processes, driven by the tropospheric response to changes in atmospheric composition. A first step in determining the causes of changes in the stratosphere is therefore to characterize the dynamics of the tropospheric response and  to  estimate the sensitivity to climate change of the wave activity that comes out of the troposphere and that may influence the stratosphere. With the aim of determining the implication of the tropospheric response to climate change for stratospheric dynamics, it is proposed to analyze selected IPCC simulations for selected time periods. At first, the characterization of the model response will be done by means of zonal means of basic fields as temperature and zonal wind, for appropriate time averages. After a further selection of model results, for interesting cases, it is proposed to estimate the wave activity emanating from the troposphere by means of the Transformed Eulerian Mean Diagnostics.

·  sang-wook yeh swyeh@cola.iges.org

Modulation of Pacific decadal variability and its association with ENSO variability in a changing climate

 Investigators: Sang-Wook Yeh1 and Ben P. Kirtman2 

1Center for Ocean-Land-Atmosphere Studies (COLA), 2George Mason University

 The subject of the analysis: Modulation of Pacific decadal variability and its association with ENSO variability in a changing climate.

 The objective of the analysis: It is widely accepted that a coherent pattern of SST variability on decadal to multi-decadal timescales over the Pacific Ocean influences anomalous climate anomalies over the globe. The response of Pacific decadal variability due to anthropogenic climate change will be investigated in terms of structure, intensity, and period. Because Pacific decadal variability may consist of more than one mode of variability (i.e., ENSO-like decadal mode, North Pacific mode and Dipole-like mode), the sensitivity of each mode and the interaction among the modes will be investigated with respect to a changing climate. Our final goal is to identify that how these changes are connected with ENSO amplitude/frequency modulation and climate change.  

 The model data required: 

	
	Ocean General Circulation Model (OGCM)
	Atmospheric General Circulation Model (AGCM)

	Variable
	 Temperature (surface to 400m)

 Wind stress

 Heat flux
	 Temperature (surface and 300 hPa)

 Geopotential height (surface, 850hPa and 300hPa)

 Precipitation

 Latent heat flux


107.  Iracema F.A.Cavalcanti                iracema@cptec.inpe.br            (three projects)

Contribution 1. 

Contribution from Iracema F.A.Cavalcanti



          CPTEC/INPE

                                  Rod. Presidente Dutra, Km 40

                                  Cachoeira Paulista, SP, Brasil

                                  iracema@cptec.inpe.br


Subject: “ Future scenarios of atmospheric circulation, precipitation and temperature in the South America Monsoon Region”

Objective: To identify in the future scenarios, changes in the atmospheric circulation patterns and climate variables over South America and nearby oceans, related to the life cycle of the South America Monsoon. The purpose is to analyze changes in precipitation,  temperature  over South America, considering different regions, different regimes and changes that can occur in climatological systems, as the Bolivia High, Upper level Cyclone Vortex over the Atlantic Ocean, Intertropical Convergence Zone, South Atlantic Convergence Zone, Atlantic and Pacific Subtropical Highs, Jet streams, Annual Cycle of precipitation over northern and southern South America, SW radiation. Changes in tropical convection of other regions and connections with changes  over South America will also be investigated using different statistical techniques, including clustering analysis, empirical orthogonal functions. Of particular interest is the analysis of changes in the general characteristics of the Southern Hemisphere teleconnection patterns relevant to S. American climate.   

Model data required: Monthly data of: Precipitation, Surface temperature,  OLR, zonal and meridional wind components at 1000, 925, 850, 700, 500, 300, 200 and 100 hPa, geopotential height at 500, 300 and 200 hPa, Sea Level  Pressure, soil moisture, specific humidity at 1000, 925, 850, 700, 500 hPa, Temperature at 1000, 925, 850, 700, 500, 300, 200 and 100 hPa. 

Participants:

Iracema F.A. Cavalcanti

Pedro L. Silva Dias

Dirceu Herdies

Christopher C Cunningham

Helio Camargo

Tatiana Tarasova

Kelen Andrade

Contribution 2: 

Contribution from José A.Marengo Orsini



          CPTEC/INPE

                                  Rod. Presidente Dutra, Km 40

                                  Cachoeira Paulista, SP, Brasil

                                  marengo@cptec.inpe.br
Subject: “Tropical-Extratropical interactions in present and future times: The connections between La Plata and the Amazon Basins”. 

Objective: To identify in the future scenarios (using IPCC global models for SRES scenarios A2 and B2) changes in the atmospheric moisture transport between the Amazon basin and the La Plata River Basins, and connections with changes in the tropical and extratropical SST anomalies and on regional vegetation.  We plan to use all IPCC models for the large scale analyses and for uncertainty assessments, and then the HadCM3 model for high resolution in time and more detailed analyses due to the Amazon Die Back simulated by the HadCM3. The purpose is to analyse changes in the precipitation and moisture transport from Amazonia and La Plata Basins, including seasonal, interannual and interdecadal variability, focusing on the time slices proposed by the IPCC TAR.  Analyses also focus on the near surface and circulation issues associated with rainfall and moisture transport east of the Andes: The South Atlantic Convergence Zone, the Low Level Jet, the development of Mesoscale Convective Systems in the La Plata Basin, and the onset of the rainy season in the Amazon-La Plata and South American Monsoon.  Additional analyses are for extreme events, in association with the CLARIS project.

Model data required: Monthly data of all IPCC models for the A2 and B2 scenarios, and the 1961-90 climatology for “present times”: Precipitation, near-surface air temperature,  zonal and meridional wind components at 1000, 925, 850, 700, 500, 300, 200 and 100 hPa, geopotential height at 1000, 850 and 300 hPa, Sea Level  Pressure, soil moisture, specific humidity at 1000, 925, 850, 700, 500 hPa.

Participants:

Jose Marengo, Claudia Campos, Marco Aurelio de Mello and Wagner Soares (PH.D. Students). 

 Contribution 3:

Contribution from Igor Pisnitchenko



          CPTEC/INPE

                                  Rod. Presidente Dutra, Km 40

                                  Cachoeira Paulista, SP, Brasil

                                  pisnitch@cptec.inpe.br


 Subject: “The comparative analysis of interannual variability of  global climate characteristics of the two hemispheres using adiabatic invariants “

Objective: We propose  the investigation  on climate variability using  potential vorticity(PV)-entropy (PT) analysis.  PV and PT of air particle are slowly transformed only due to the influence of irreversible factors  (diabatic influxes of heat and friction). Consequently,  some functionals based on adiabatic invariants may be considered as useful indices of climatic changes. The following two functionals are  proposed in investigation of the climate variability in Northern and Southern Hepisphere: .the  first functional is  the air mass distribution on PV and PT values which gives direct insight on the changes of vortex and thermal statement of atmosphere; the second functional  follows from  fundamental freedom existing in Ertel's general definition of PV. It gives the possibility to introduce a novel invariant measure q which is an "optimal" modified PV in definition of which enters a monotonic increasing function r of potential temperature. This measure is preserved in idealized climate processes, when external diabatic heating and frictional forcing, being applied to zonally-oriented infinitely thin (q,r)-tubes (formed at the expense of intersection between iso-scalar surfaces q=const and r=const), annihilate each other. A reference stationary air mass distribution on (q, r)-values, introduced for both hemispheres separately, does not depend on r. This distribution is characterized by exponentially decaying function of the absolute value of q and has the same total amount of "PV substance" (atmospheric vorticity charge) as the actual atmospheric state. Comparisons of the monthly-mean air mass distribution on q for modern climate  with this for various future scenarios  give the valuable information on different reply of two hemispheres on climate forcing and will enable to quantify a degree of non-equilibrium of the real atmospheric climate processes, with respect to the introduced invariant measure.

Model data required: Daily data of: temperature, zonal and meridional wind, geopotential on all available levels, sea level pressure in different model scenarios.

Participants: Igor Pisnitchenko

· William J. Gutowski gutowski@iastate.edu   (two projects)

Project 1:  Assessing Climate Change using Self-Organizing Maps

People doing the analysis:  W. Gutowski and students (Iowa State University), with input from B. Hewitson (Univ. Cape Town) and R. Crane (Penn State)


Data required:  Time series of monthly average output, preferably precipitation and near-surface temperature.  Ideally, output from GCM simulations that withhold some of the 20th century forcing changes will also be available.  Corresponding observed data is already in-house.
 
The proposed research seeks to complement work done by many on global scale climate change detection and attribution by applying a relatively new technique, Self-Organizing Maps, that is well suited for evaluating the evolution of regional climate (e.g., Gutowski et al. 2004, J. Hydromoteor.).  The specific focus will be comparative regional climate change in the U.S. and southern Africa.  Self-Organizing Maps (SOMs) extract typical patterns in the evolution of weather and climate and depict the region of the pattern-space continuum through which they evolve.  They are especially well suited for extracting significant spatial patterns with strong, shifting gradients, as can occur with regional climate, that truncated series of orthogonal modes may distort or miss entirely.  Using long-term observed and simulated climate records for the United States and southern Africa, we will examine monthly climate evolution over the past several decades to discern changes in occurrence frequency, evolution and amplitude of temperature and precipitation patterns.  Quality of simulated climates will be assessed. Also of interest will be episodes or types of behavior emerging toward the end of twentieth century that are distinctly different from earlier in the century.   Climate simulation output will also be used to determine links, if any, between observed trends in temperature and precipitation patterns and future scenarios, as well as to assess contributions to observed change by different forcing factors.  We will use U.S. and southern African data to contrast two differing domains (different hemispheres, differing synoptic controls, and contrasting interannual variability responses to hemispheric scale processes and teleconnections).  The comparative assessments of climate change and attribution collectively will allow stronger statements about the validity of identified changes and trends. 

Project 2:  Precipitation Intensity Spectra: 
Assessing Model Realism and Diagnosing Projected Change

People doing the analysis:  W. Gutowski and students (Iowa State University)
Data required:  Time series of daily precipitation.  Corresponding observed data is already in-house.

Precipitation intensity spectra (precipitation amount vs. precipitation rate) from previously analyzed climate simulation for the central U.S. shows model agreement with observations varying the length of precipitation accumulation period, with similar results for both warm and cold halves of the year (Gutowski et al. 2003, J. Climate).  Models have typically produced too many low-intensity precipitation events and too few high-intensity precipitation events for all accumulation periods.  The analysis will assess the precipitation intensity spectra of the latest generation of GCMs producing output for IPCC.  The work will also assess changes in intensity spectra produced in projected climates.  Previous work comparing the spatial correlation of simulated and observed precipitation events also indicates that relatively coarse grid spacing prevents simulating well high-intensity events, but is not a factor with excessive light precipitation.  The work also suggests that resolved model circulation patterns producing simulated precipitation are limited in the range of precipitation patterns they can produce compared to the real world, further constraining model realism.  These factors will also be assessed for the the latest generation of GCMs.

108.  Vladimir Kattsov and Valentin Meleshko   kattsov@main.mgo.rssi.ru 

Hydrological cycle over Northern Eurasia in the 20th and 21st centuries 

Components of the hydrological cycle over major river watersheds in Northern Eurasia (NEA) as simulated by the IPCC AR4 multi-model ensemble will be considered. In this study, the NEA region includes (1) catchments of the russian rivers draining into the Arctic Ocean, (3) the terrestrial watershed of the Baltic sea including scandinavian rivers, and (3) the terrestrail watersheds of the Black, Caspian and Azov seas. Routinely, the analysis will start with evaluation of the model simulations of precipitation, evapotranspiration, runoff, snow cover, etc. for the baseline climate. It will include both monthly and daily outputs. The next step will be an evaluation of the model performance in simulating the hidrological cycle components through the 20th century. Projections of the hydrological cycle component changes in NEA for the 21st century and the associated uncertainties will receive the central attention in this study. In addition to estimation of reproduced and projected changes in the multiyear means of the above variables, a particular attention will be given to changes in variability at different time scales, including changes of seasonality, as well as changes in extreme events and their frequency of occurrence (e.g. heavy precipitation, floods, droughts, etc.).

·      PAUL SWITZER switzer@stanford.edu

Selected annual climate indicators under different CO2 regimes

Model runs produce inter-annual variation, such as the inter-annual variation of global mean surface temperature.  For a model in equilibrium there are long-term frequency distributions for annual indicators such as the global mean surface temperature.   Inter-annual variations are an important aspect of climate.   Model runs of limited length will produce [imprecise] estimates of the long-term distribution of annual indicators.   I propose to perform statistical analyses of selected climate indicators that address the following questions:  How do models differ from one another with respect to their distributions of selected annual climate indicators, under different CO2 regimes?  How is the statistical precision of these estimated indicator distributions related to model run length?  How do models differ with respect to specific distributional characteristics such as the inter-annual median and upper/lower quartiles? Toward this end I will explore model run estimates of the inter-annual variation of global mean surface temperature, zonal mean surface temperatures, zonal and seasonal 24-hour extreme temperature frequencies, and possibly precipitation indicators.   For purposes of statistical inference I will use modern statistical tools based on data resampling.  I will use equilibrium model outputs that are beyond the period of transient response to CO2 forcing.  Monthly output values are sufficient for mean value indicators, but for 24-hour extremes it will be necessary to use the more limited daily model output values.  It appears that relevant data should be available from experiments numbered 6,7,8,9 as described in the IPCC Standard Output document.

·    Pat Bartlein    bartlein@uoregon.edu

Impacts of interannual-to-decadal climate variability on the ecologic and hydrologic status of western North America. 
Persons:  Steve Hostetler (USGS), Sarah Shafer (USGS), Al Solomon (USEPA), Pat. Bartlein (Univ. Oregon). 
Subject:  We are studying the impacts of interannual-to-decadal scale climate variability on the hydrology and terrestrial ecosystems of western North America using a combination of observations, reanalysis data sets, global and regional climate-model simulations, and hydrologic and ecologic process models.  In particular, we are focusing on the synoptic-scale controls of disturbance by fire, drought, streamflow, and snowcover, and relating these to the variations of particular climate modes, such as ENSO. 
Objective:  The objectives of the proposed analyses will be to characterize the variability in the simulations of those features that have been shown to significantly influence ecologic and hydrologic variations over western North America, and to project the hydrologic and ecologic responses to those variations in the climate simulations. 
Model data required:  monthly pr, tas, cloud_area_fraction, tos, psl, zg at 700 and 500mb, eastward_wind and northward_wind at 925, 700 and 500mb.

110.   John Church       John.Church@csiro.au

Comparison of the IPCC model estimates of sea-level rise and ocean heat uptake with observational estimates

John Church, CSIRO Marine Research and Antarctic Climate and Ecosystems CRC

Neil White, CSIRO Marine Research and Antarctic Climate and Ecosystems CRC

Siobhan O’Farrell, CSIRO Atmospheric Research and Antarctic Climate and Ecosystems CRC

Kurt Lambeck, Australian National University and Antarctic Climate and Ecosystems CRC

Gisela Estermann, Australian National University and Antarctic Climate and Ecosystems CRC

We have recently completed a new estimate of monthly sea-level distributions from January 1950 to December 2000 (Church et al., 2004).  This time series provides narrower estimates of the rate of sea-level rise as well as the first observational estimate of its regional distribution.  We expect to complete an extension of this time series back to close to 1900 (and before if possible) and up to as close as possible to present day by the end of 2004.  We are also working on new estimates of ocean heat uptake for the period 1950 to 2000 using the same techniques in an attempt to overcome the deficiencies of the Levitus et al. (2000) estimate (Gregory et al., 2004).  The objective of this proposal is to compare these 20th century observed time series with the IPCC model results (sea-level rise and ocean heat uptake) to test their ability to reproduce the observations.  The model sea-level rise would be a combination of ocean thermal expansion and changes in glaciers calculated by standard procedures.  On the longer time scale (probably beyond March/May 2005) we would also compare the regional distributions of sea-level rise in the models with the observational estimates.  While the focus is on testing models of the 20th century, the results have implications for the projections and thus we would anticipate examining a subset of the projections, beyond the AR4 March/May 2005 timeline.  

Church, J.A. N.J. White, R. Coleman, K. Lambeck, and J.X. Mitrovica, 2004.  Estimates of the regional distribution of sea-level rise over the 1950 to 2000 period.  Journal of Climate, 17 (13), 2609-2625.  

Gregory, J.M., H.T. Banks, P.A. Stott, J.A. Lowe and M.D. Palmer, 2004.  Simulated and observed decadal variability in ocean heat content.  Geophysical Research Letters, in press.  

Levitus, S., J. Antonov, T. P. Boyer, and C. Stephens, 2000:  Warming of the World Ocean.  Science, 287, 2225-2229.  

Data Required

We would require monthly data sets for all models for the 20th century and the corresponding control runs (Item 1 and 6 in the Announcement in the CLIVAR Exchanges).  We would anticipate examining a subset of the projection runs listed in Items 1 to 4.  

Ocean Data:

Essentially all ocean data would be required, including

Sea surface elevation, surface heat, freshwater and momentum fluxes, sea floor depth, three-dimensional fields of ocean temperatures, salinity, density and velocities (including the surface).  

Atmospheric data:

Essentially all surface data including air pressure, precipitation, evaporation, temperature, all components of heat flux, wind stress.  

·    Eugene C. Cordero    cordero@met.sjsu.edu

Variations in the polar vortex during the 20th and 21st

century

The analysis will focus on examining the evolution and variability of the

Northern and Southern Hemisphere polar vortex for both present and future

CO2 levels.  The primary objective of this work is to evaluate how changes

in wave variability associated with various CO2 forcing scenarios affect the

stratospheric polar vortex in today's coupled climate models.   The

questions to be addressed include how the polar vortex will change in the

next century and if there a consensus among models as to the structure of

these changes.  This work will also investigate how changes in the vortex

will affect the troposphere through changes the Arctic Oscillation (AO).

Recent studies suggest that the stratosphere may directly and/or indirectly

influence tropospheric climate through the AO, and thus changes to the

tropospheric wave spectrum may influence stratospheric circulation and

indirectly tropospheric climate.   The relationships between meridional

temperature gradients and large scale wave amplitudes will also be

characterized in the model simulations to evaluate connections between

surface warming and stratospheric circulation  The analysis will use a

variety of diagnostics including EOFs and Fourier decomposition. These

investigations will be completed by Dr. Cordero and his graduate students at

San Jose State University.  The model data required to complete this study

include the following atmospheric variables.  Monthly averaged, east wind,

north wind, omega (vertical wind), temperature and geopotential height at

standard pressure levels up to 10hPa.  Simulations with higher altitude data

will compared as a subgroup to compare with simulations that have a lower

altitude (~10hPa) top boundary.

·     Masahide Kimoto      kimoto@ccsr.u-tokyo.ac.jp

An intercomparison of simulations of the East-Asian summer climate and its change 

Masahide Kimoto*1, and the K-1 Japan Project Team*2 
*1 Center for Climate System Research, University of Tokyo 
*2 Akimasa Sumi, Hiroyasu Hasumi, Ayako Abe-Ouchi, Fuyuki Saito, Akira Oka, Teruyuki Nakajima, Masaaki Takahashi, Ryoichi Imasu, Yukari Takayabu, Masaru Inatsu, Miki Arai, Natsuko Yasutomi, Chikako Harada, Eun-Jeon Cha (CCSR, University of Tokyo) 
Seita Emori, Toru Nozawa, Tomoo Ogura, Tatsuya Nagashima, Naosuke Okada, Tokuta Yokohata, Akiko Higurashi, Koji Dairaku, Hiedeo Shiogama (National Institute for Environmental Studies), 
Teruyuki Nishimura, Tatsuo Suzuki, Takashi Sakamoto, Tsuneaki Suzuki, Yoko Tsushima, Kumiko Takata, Rumi Ohgaito, Tomonori Segawa, Shinji Matsumura, Kazuyuki Saito, Naoki Sato, Masayoshi Ishii (Frontier Research Center for Global Change), 
Hiroshi Kanzawa (Nagoya University), Masahiro Watanabe (Hokkaido University) 

This subproject intends to intercompare the present-day and climate change simulations of summertime East Asian climate, with focus on Baiu/Meiyu/Changma front and associated rain-producing disturbances and two large-scale circulation components that affect much the maintenance and variability of the Baiu frontal activity: the subtropical northwestern Pacific High and the Okhotsk High. Currently, many GCMs have difficulties in reproducing the observed Baiu-frontal rainband, but its importance on the East Asian climate cannot be overemphasized. Models with increased resolution have started capturing the frontal structure mode realistically, and it is of considerable interest to see how the state-of-the-art AR4 models perform in this regard. The credibility of East Asian summertime climate change projection should be enhanced through this intercomparison. 

Required experiments and model outputs: 
Experiments: 
a. AMIP simulations 
b. Present-day control with CGCMs 
c. 1% CO2 increase with CGCMs 
d. 2xCO2 equilibrium with slab ocean 
e. Other runs may be referred to in order to confirm results obtained with the above runs 

Outputs: 
Monthly mean 2D atmosphere data 
1. air_pressure_at_sea_level 
2. precipitation_flux 
3. air_temperature 
4. surface_temperature 
5. atmosphere_water_vapor_content 
6. toa_outgoing_longwave_flux 
7. cloud_area_fraction 

Monthly mean 3D atmosphere data 
8. air_temperature 
9. eastward_wind 
10. northward_wind 
11. specific_humidity 
12. lagrangian_tendency_of_air_pressure 
13. geopotential_height 
14. relative_humidity 

Daily mean 2D atmosphere data 
15. air_pressure_at_sea_level 
16. precipitation_flux 
17. max air_temperature 
18. min air_temperature 

Daily mean 3D atmosphere data 
19. air_temperature 
20. eastward_wind 
21. northward_wind 
22. specific_humidity

·     Wilco Hazeleger     hazelege@knmi.nl

Changes in oceanic and atmospheric poleward heat transport; relation to changes in circulation and stability 

W. Hazeleger and S.S. Drijfhout, KNMI, de Bilt, The Netherlands. 

One of the most fundamental features of climate is the poleward heat transport by atmosphere and oceans. The partitioning between atmospheric and oceanic heat transport is not trivial. Recent studies show that in the tropics atmospheric and oceanic heat transport changes may act in concert while others argue that they compensate in the midlatitudes. Changes in heat transport relate to changes in stability and circulation of both the atmosphere and ocean. It is unclear how the climate reorganizes under greenhouse forcing to accommodate these changes. Projections will differ as the mean circulation (e.g. atmospheric cells, storm tracks, MOC, gyres) and major modes of variability such ENSO and the NAO respond different in different numerical models, which calls for the need of multi-model ensembles. We intend to analyze the response of the heat transport to changes in radiative forcing and relate it to circulation changes in atmosphere and ocean.  This analysis will give a succinct description of global change simulated by the IPCC models and put it into a dynamic perspective. 

Objectives:

-Determine the decadal ensemble mean and spread of oceanic and atmospheric poleward heat transport and its different components in the 20th and 21st century from the multi-model IPCC model output (gyre, overturning, transient eddy, standing eddy)

-Relate the changes of poleward heat transport to changes in circulation and to changes in stability 

-Relate the changes of poleward heat transport to changes in major modes of climate variability (in particular, ENSO, PDO, TAV, NAO, SAM)

Coupled model data requirements (if possible monthly means, if datasets become too large annual means on many variables can be sufficient; data from 20th century control and a 21st century perturbed, either SRES A1B or B1):

Oceanic data:

Total, gyre, overturning, and eddy heat transport (total and per basin).

meridional velocity (gridpoint)

temperature (gridpoint)

meridional mass overturning circulation  (total and per basin)

Atmospheric data:

meridional velocity (gridpoint)

temperature (gridpoint)

humidity (gridpoint)

eddy fluxes of heat and moisture transport (v’T’ and v’q’; gridpoint)

surface fluxes (latent, sensible, radiative; gridpoint)

top of the atmosphere fluxes (gridpoint)

sea level pressure (gridpoint)

Team:

Hazeleger works both on ocean and atmospheric climate problems and has experience with analyzing heat transports in AOGCMs and specializes on tropical heat transport. Drijfhout is a physical oceanographer who specializes on the MOC and heat transport in ocean models. Informal interaction with R. Seager (Lamont-Doherty Earth Observatory, USA) and colleagues at KNMI (in particular F. Selten and R. Haarsma) will be maintained during the project. As Hazeleger has experience with these diagnostics in numerical models, he will perform the analysis in cooperation with a postdoc. 

·     Yoko Tsushima     tsussi@jamstec.go.jp

Test of simulated feedback by the regression analysis of feedback parameters in the annual variation and global warming 

Yoko Tsushima*1 and the K-1 Japan Project Team 
*1 Frontier Research Center for Global Change 

This is the proposal which S. Manabe presented at the climate sensitivity workshop in Paris in July. 
The objective of this analysis is to estimate the best-guess range of feedbacks in global warming. This analysis estimates the feedback parameters of the annual variation and of global warming in the models which are submitted to IPCC AR4. By making the scatter plots of various models' feedback parameters between the annual variation and global warming, and by conducting the regression analysis with these plots, we can find the range of the magnitude of feedbacks in the global warming which correspond to the gain factors in the annual variation which is based upon ERBE observation. The definition of gain factors and analysis method are based on Tsushima and Manabe (2004) and Tsushima et al. (2004). 

J. Murphy collaborates on this analysis with us, who conducts this analysis on his ensembles of perturbed physics slab model runs. 
S. Manabe participate this analysis as a consultant. 

Required experiments and model data 
Experiments: 
a. present-day control experiment 
b. 1%/year CO2 increase experiment (to doubling) 
c. slab ocean control experiment 
d. 2xCO2 equilibrium experiment 
e. AMIP simulation 

Model data: Monthly data listed below are required. 

*Radiative forcing data 
1.Approximated radiative forcing and/or reference radiative forcing 
   Approximate radiative forcing (at the model's top of the atmosphere, 200hPa and the surface) 
   Reference radiative forcing (at the model's top of the atmosphere, 200hPa and the tropopause) 

*Model output 
Monthly mean Atmosphere + Lans Surface 2-D Data 
1.Ground temperature (ts) 
2. Surface (2m) air temperature (tas) 
3. Surface incident shortwave radiation (rsds) 
4. Surface reflected shortwave radiation (rsus) 
5. Surface downwelling longwave radiation (rlds) 
6. 5. Surface upwelling longwave radiation (rlus) 
7. TOA incident shortwave radiation (rsdt) 
8. TOA reflected shortwave radiation (rsut) 
9. Outgoing longwave radiation (rlut) 
10. Net radiation at model top (rtmt) 
11. Surface incident clear-sky shortwave radiation (method II) (rsdscs) 
12. Surface reflected clear-sky shortwave radiation (method II) (rsuscs) 
13. Surface downwelling clear-sky longwave radiation (method II) (rldscs) 
14. TOA clear-sky longwave radiation (method II) (rlutcs) 
15. TOA reflected clear-sky shortwave radiation (method II) (rsutcs) 
16. Total cloud amount (clt) 
17. Vertically integrated cloud water (liquid and solid phase) (clwvi) 
18. Vertically integrated cloud ice (clivi) 
19. Snow depth (snw) 
20. Snow cover (snc) 

Monthly mean Ocean + Sea Ice 2-D Data 
21. Sea-ice concentration (sic) 

Monthly mean Atmosphere 3-D data 
Basic: 
22. Specific humidity (hus), 
23. Air temperature (ta) 
Physical: 
24. Cloud fraction (cl) 

Following datases are required for the model which submit to CFMIP 
Monthly mean Atmosphere 3-D data 
Physical: 
25. Cloud liquid water (clw) 
26 Cloud ice (cli) 
27. Convective cloud fraction (clc) 
28. Convective cloud liquid water (clwc) 
29. Convective cloud ice (clic) 
30-78. Outputs from ISCCP simulator pc*tau?(*:1-7, ?:0-6, total 49) 

References 

Tsushima Y, Manabe S, (2001) Influence of cloud feedback process on annual variation 
Of global mean surface temperature. J. Geophys. Res., 106, No.D19, 22,635-22,646. 

Tsushima Y, Manabe S and Abe-Ouchi A, (2004) Radiative damping of annual temperature variation: Observational constraint for simulated feedback. 
Revised.in Climate Dynamics. 
-----------------------------------------------------------------------------------------------

·     Seung-Ki Min     skmin@uni-bonn.de

A Baysian climate change analysis using multi-model ensemble simulations

Recently we have developed a

Bayesian method for climate change signal analysis (Min et

al. 2004, Meteorol. Z., in press). Our analysis subject for

climate model analyses is "a Baysian climate change analysis

using multi-model ensemble simulations". The objective of

our research is to search for anthropogenic signals in the

observed global and regional climate change with the help of

Bayesian statistics considering inter-model uncertainties.

For this analysis, we need monthly near surface air

temperature from the 20th century simulations (No. 1) and

100-year control runs (No. 7 in the simulation list provided

by PCMDI). Possibly we will extend our approach into 3-D

temperature field from the simulations.

·   Geert Jan van Oldenborgh   oldenborgh@knmi.nl

Analyses of ENSO in the IPCC climate models

We (Geert Jan van Oldenborgh and Gerrit Burgers, KNMI) would like to perform analyses of ENSO in the IPCC climate models, both for the current and future climate.  The object would be to investigate the balance in models between the thermocline and local wind feedback loops of the ENSO cycle in the current and future climates (Fedorov and Philander 2001, Burgers and van Oldenborgh 2002).  This will be done by studying the properties of an ICM with parameters fitted to the GCM output: SST equation, statistical atmosphere and shallow water ocean model.  We have just submitted a paper with a similar anlaysis of the CCSM 1.4 model (available from http://www.knmi.nl/~oldenbor). 

The project requires monthly fields of zonal wind stress, heat fluxes, SST and Z20.  If Z20 or another proxy for thermocline depth is not available the 3D ocean temperature fields of the upper 200m of the ocean (preferably on the original grid) are needed.  The spatial extent should be the equatorial Indo-Pacifc (30E-90W, 15S-15N).  We would analyse the coupled ocean-atmosphere models in the current climate, scenario runs and fixed doubled and quadrupled CO2.

·   David Ahlfeld    ahlfeld@ecs.umass.edu

Comparing GCM predicted monthly and annual precipitation during the 20th century with measured precipitation

The analysis would be for a finite geographical area, specifically, the northeast USA.  I would attempt to determine the relationship between the ability of the GCM's to reasonably predict precipitation patterns and the spatial scale of the prediction.  The analysis would examine at least annual and seasonal patterns with finer time resolution used if this is deemed to be promising.  I would prefer to study the northeast USA, since I am most familiar with this data, but I would be willing to be pick another geographic area if this one has already been claimed. 

Data needed: Daily and monthly precipitation. 

I would do most of the work involved in this analysis.  I am on sabbatical this year and have alloted time for an activity such as this.  I would probably be assisted by one or more grad students.  I am a groundwater hydrologist and water resource modeler.  I bring lots of experience with modeling hydrologic systems but am new to GCM modeling and output analysis.  I look forward to the opportunity to participate.

·   Wayne L. Hamilton         wham4321@aol.com

Subject:   Vector "surface" (e.g. 900mb), monthly (or seasonal) wind direction and velocity, early 20th century to present, at the northwest coast of Washington state, expressed as Rbar and Thetabar.  I would need to know the composition of the data; how they can be related to hourly observations at 10deg. azimuth intervals.

Objective:  Comparison of modeled wind with proxy wind direction and velocity derived from tree-ring eccentricity measured at and near weather stations having late 20th century surface and upper air records; using circular statistics after N.I.Fisher.

This paleo-proxy research was reported in Transactions AGU 2002 Fall Meeting and is being extended in the upcoming IAWA-CIRAD October 2004 Symposium volume; the latter representing tree physiology investigators.  

118.  Dmitry Vyushin    vyushin@atmosp.physics.utoronto.ca

Long-range temporal correlation exponents in models compared to observations

A fundamental test of the realism of coupled General Circulation Models

(GCMs) is to examine their ability to realistically represent

variability of the climate system on a wide range of timescales. A

useful method to test this aspect of GCM performance is to estimate the

models' long-range temporal correlation exponents (Govindan et al.,

Phys. Rev. Lett. 89, 2002) of surface temperature and other fields, and

to compare these to estimates for the observations. Recently we

performed this kind of analysis on several NCAR PCM simulations that

used various anthropogenic and natural forcings over the past century.

We found that the long-range temporal correlations were sensitive to the

types of forcings included, and in particular that it is necessary to

include volcanic forcing to reproduce the observed correlations (Vyushin

et al., Geophys. Res. Lett. 31, 2004). 

We propose to use the opportunity of the release of the IPCC datasets to

1) apply robust methods of estimating long-range correlation exponents

to several models and 2) apply these methods globally rather than at

individual sites as has been done in the cited references. The objective

of the analysis is to infer the influence of different forcings and of

internal variability on long-range correlations, with reference to the

observations. 

119.  Alexander Trishchenko    trichtch@CCRS.NRCan.gc.ca

Surface albedo, clouds and radiation budget over Northern latitudes:  Diagnosis of climate models with satellite and ground observations

· Sara C Pryor       spryor@indiana.edu

Development of near-surface wind prognoses for climate

change

Near surface atmospheric flow regimes (wind speed and direction) have long

been acknowledged as having particular importance for climate change

impacts on society, but tools have not yet been fully developed or

evaluated which can be used to derive highly spatially discriminated

climatologies of near-surface wind speed and direction for current or

future conditions. Hence, we propose to develop and apply physical

(dynamical) and statistical (empirical) downscaling tools to the output

GCMs to provide an assessment of the accuracy of various tools for

downscaling flow regimes. We propose to:

(1)
Evaluate GCM simulations with regard to flow and fundamental

phenomena responsible for dictating near-surface flow regimes.

(2)
Develop, test and evaluate downscaling methods for flow regimes.

Including quantitative comparison of empirical and dynamical downscaled

flow regimes relative to long-term data sets (on- and off-shore),

descriptors of the probability distributions of wind speed and

quantification of error sources in downscaled flow regimes.

The proposed research couples closely with the North American Regional

Climate Change Assessment Program by utilizing GCM and RCM products

generated within that program.

The research will be conducted collaboratively between Indiana University

(lead: Sara C. Pryor (spryor@indiana.edu)) and Iowa State University

(lead: Gene Takle (gstakle@iastate.edu)) and is further linked to a Nordic

Energy project 'Climate change impact on renewable energy' (contact:

Rebecca Barthelmie (r.barthelmie@risoe.dk)).

121.  Edwin Maurer                                   emaurer@engr.scu.edu

Uncertainty in Projections of Regional Hydrologic Impacts of Climate Change

Investigator:
Edwin P. Maurer



Santa Clara University



Civil Engineering Department



Santa Clara, CA 95053-0563



408-554-2178



emaurer@engr.scu.edu

Summary: The objective of this analysis is the quantification of the inter-model uncertainty for hydrologic impacts of climate change through 2100 on California. This builds on ongoing work examining the uncertainty, due to intermodel variability of GCM projections of precipitation and temperature, of projected hydrologic changes through 2100. This study uses monthly values of average temperature and precipitation from 10 GCMs (all of the models that participated in the most recent phase of CMIP, and that provided atmospheric data). The monthly GCM data are bias corrected using a quantile mapping technique that forces the monthly statistics of the GCM output for a climatological period to match the monthly statistics of the overlapping observations, while allowing evolution of the mean and variability of the GCM into the future. Spatial downscaling is performed by interpolating to 1/8 degree the ratio of each month’s precipitation (from the GCM) to the climatological observed value for each GCM-scale grid cell, and interpolating the shift in temperature between the GCM and observed values. Daily values of precipitation and temperature at 1/8 degree are generated using random resampling from the historical record, with rescaling of precipitation and shifting of temperature so the monthly average matches the bias-corrected and interpolated monthly GCM values. These daily sequences from each GCM are used to drive a hydrological model, which ultimately generates streamflow at strategic points throughout California. The differences in mean values of monthly streamflows under a control run and a perturbed (1%/year increasing CO2) run are compared to the inter-model variability to examine which changes are consistent across models, and which are less so. Since the California region is highly dependent on snow accumulation and melt, the changes in the timing of the annual hydrograph are also tested for robustness of timing shifts between different GCMs. A final experiment is performed where identical precipitation is used for all GCMs, to isolate the contribution of temperature and precipitation variability between models to the overall variability. The proposed analysis will duplicate this study using the results submitted by the participating modeling groups. This study will examine the inter-model variability of hydrological impacts projected through 2100 for the participating GCMs, and contrast the inter-model variability between the two scenarios A1fi and B1. In each case, the inter-model variability will be statistically compared to the projected hydrologic changes, to quantify the significance level of the change in monthly flows and the shift in annual hydrograph peak.

· Markus Stowasser         stowasse@hawaii.edu   (3 projects)

Relationship between Cloud Radiative Forcing and Sea Surface Temperatures over the Tropical Pacific 
and the Warming Pattern in the Tropical Pacific 

Preliminary results of analysis of global warming experiments in the NCAR CCSM2.0.1, CSM1.4 and CCCma CGCM3 
climate models show distinctly different patterns in the surface temperature response in the tropical Pacific. CCSM2.0.1, 
CSM1.4 and CGCM3 exhibit the strongest warming in western, middle and eastern part of the Pacific, respectively. 
The proposed project will use the IPCC data to characterize the range of responses of the cloud radiative forcing (CRF) 
and sea surface temperature (SST) in the tropical Pacific region in the full range of models. In particular, the connection 
between the warming patterns in climate perturbation experiments and the intrinsic model variability will be investigated. 
The relationship between the area-averaged interannual variations of the longwave (LW) and shortwave (SW) CRF and SSTs 
will be analyzed. The relationships found in the IPCC control runs and AMIP runs will be compared to ISCCP cloud data. 

The required model data are monthly means of: 
- Shortwave and longwave TOA fluxes 
- Shortwave and longwave clear-sky TOA fluxes 
- Surface air temperature 
- Surface temperature 

Contact person 

Dr. Markus Stowasser 
International Pacific Research Center 
School of Ocean and Earth Science and Technology 
University of Hawaii at Manoa 
1680 East West Road 
POST Bldg. #401 
Honolulu, Hawaii  96822 
Phone: +1 808-956-3631 
email: <mailto:stowasse@hawaii.edu>stowasse@hawaii.edu
Global-mean Radiative Forcing and Climate Sensitivity 

Current state-of-the-art models of the climate system display a range of global climate sensitivities which differ by 
more than a factor of 2. This project will employ top of atmosphere (TOA) and surface data to characterize the most basic 
aspects of the response to prescribed climate perturbations. 

In particular, the net TOA radiative flux perturbations, dR, in each year of integration will be regressed against the 
global average surface air temperature change, dT. Assuming that the negative radiative feedback takes the form of a linear 
function of dT, this regression allows a simple estimate to be made of both the global-mean radiative forcing and the global 
climate sensitivity. The diagnostics will be applied as well to cloudy and cloud-free regions separately. Application of these 
simple diagnostics to the results from full range of models in the IPCC may lead to a simple characterization of the range of 
model behavior to particular climate change scenarios. 

The required model data are monthly means of: 
- Shortwave and longwave TOA fluxes 
- Shortwave and longwave clear-sky TOA fluxes 
- Surface temperature 
- Surface air temperature

Project 3:  Tropical Storm Frequency and Trajectories in the GCM Control and Quadruple CO2 Integrations 

Tropical cyclones (TCs) simulated by moderate-resolution General Circulation Models exhibit a much lower intensity 
and larger spatial scale than in observations. Nevertheless, such models have been shown skill in reproducing some 
features of the observed interannual variability of TC numbers and locations, with notable success particularly in the 
Western North Pacific region. 

The proposed project will use the IPCC data to characterize the number and trajectories of tropical storms in the 
Western North Pacific region in the full range of models. An objective procedure for tracking tropical storms 
will be applied to the output from the models.  The location of TC genesis and the trajectories of the control runs will 
be investigated to determine whether the simulated interannual variability and spatial distribution is consistent with 
observations. Then the changes in frequency and trajectories in the runs with 4xCO2 forcing will be analyzed, 
together with the changes in the aspects of large-scale environmental parameters thought to be related to tropical 
cyclone genesis. This study can also be extended to other ocean basins. In order to keep the volume of data involved 
to manageable proportions, the focus will be on examining data from limited (~30 year) segments from just the control 
and most-strongly forced (quadruple CO2) integrations. 

The required model data are: 

daily (or 12-hourly) snapshots from the last 30 years of the control runs and the 4xCO2 runs, and for the following fields: 

- surface pressure 
- sea level pressure (or 1000 hPa heights) 
- sea surface temperature 
- meridional and zonal wind components (at least at selected levels) 
- air temperature (at least at selected levels) 
- relative humidity (at least at selected levels) 
- also accumulated precipitation at 12-hourly or daily intervals

122.  Bertrand Timbal                  b.timbal@bom.gov.au

Study the effect of climate change on frost days

Analysis done by Bertrand Timbal, BMRC, Melbourne, Australia

Model data required: 

	Field
	Name
	Table
	Var. N

	Frost days
	fd
	A4
	1

	Sea level pressure
	psl
	A2a
	1

	Minimum Temperature
	tasmin
	A2a
	3

	Maximum temperature
	tasmax
	A2a
	4

	Air temperature @ 850hPa
	ta
	A2b
	1

	Specific humidity @ 1000 to 500 hPa
	hus
	A2b
	4


Project overview:

This study will focus on quantifying both the effect of mean and variance changes in the impact of climate change on extremes, looking at one particular case.

The area of interest is a large river basin inland of Australia: the Murray-Darling Basin, with the following property:

Important network of climate stations (40) with long daily records (50 years+)

Agricultural area strongly impacted by frost 

Observed frost occurrence during winter months range from 10% to 1% (range of extremes)

Direct model outputs (DMO) will be compared with a downscaling technique (hence the requirement for atmospheric large-scale forcing) developed for daily temperature extremes (Tmin and Tmax) in the region (Timbal and McAvaney, Climate Dyn., 17, 947-963, 2001) in three steps:

Comparison of the DMO and downscaled GCMs reproduction of frost days for the current climate (i.e. Is there a benefit in using a statistical downscaling method for local climate extremes?)

Future scenarios influence on frost days with both DMO and downscaling approach (i.e. Is it important to reproduce the current PDF properly to infer future change for climate extremes?) 

Use of the range of GCMs simulations to compare the mean and variance effects (i.e. Comparison of downscaled PDFs vs. PDF shifted by the mean warming produced by the GCMs: how important is the variance effect?)

The focus will be on the impact of models’ sensitivity and variability more than the importance of scenarios. Therefore, once set of experiments in the following list is sufficient with at least 20 years of daily data, the one with the largest number of GCMs (and the largest number of members) participating would be the most suitable:

Control (2), CO2 doubling (8) and quadrupling (9)

Current climate (3) and future scenarios (either A2, A1B or B1) at the end of the CO2 increase and after a period of stabilisation

· Gene Takle         gstakle@iastate.edu

Changes is Stream Flow due to Increases in Greenhouse Gas Forcing

Eugene S. Takle                        
Professor of Atmospheric Science        
Department of Geological and    
Atmospheric Sciences            
3010 Agronomy Hall                      
Iowa State University                   
Ames, IA  50011                 
Voice:  515-294-9871                    
Fax:      515-294-2619                  
Email:  gstakle@iastate.edu

We propose to evaluate stream flow in a major river basin for contemporary and future scenario climates produced by an ensemble of GCMs for comparison with the observed climate of the 20th century and with simulations of pre-industrial control climates.  We have verified the capabilities of the SWAT (Soil and Water Assessment Tool) model for simulating annual and interannual variability in stream flow in the Upper Mississippi River Basin (UMRB) for the late 20th century and demonstrated that a future scenario climate gives stream flow significantly different from contemporary climates (Jha et al., 2004).  Stream flow is an integrator of many hydrological processes including precipitation, snowmelt, evapotranspiration, and soil moisture changes and as such presents a challenging variable for evaluating GCM performance over mid-continental areas.  SWAT requires input values of daily maximum and minimum temperature, relative humidity, wind speed, solar radiation and precipitation.  SWAT will create daily values by use of its internal weather generator operating on GCM monthly values or it will take GCM daily values directly if such are available.  The domain will be the central US.  Personnel involved include Phil Gassman, Manoj Jha, and Eugene Takle of Iowa State University.


Jha, M., Z. Pan, E. S. Takle, R. Gu, 2004:  Impact of climate change on stream flow in the Upper Mississippi River Basin:  A regional climate model perspective. Journal of Geophysical Research 109, D09105, doi:10.1029/2003JD003686

123.  Chihiro Kodama        kodamail@wind.geophys.tohoku.ac.jp

Toshiki Iwasaki and Chihiro Kodama

subject

Mean-meridional circulation and Eliassen-Palm flux.

Note that we use a new formulation based on mass-weighted 

isentropic zonal means.

objective

We are interested in the troposphere-stratosphere coupling and its 

sensitivity to global warmings.  We will examine the change in the 

activities of stationary ultralong waves and baroclinic instability 

waves due to global warmings.  It may affect mean-meridional 

circulation through wave-mean-flow interactions and global 

constituent transports.

model data required

 Experiment: present-day control(20years)

             SRES A2(2046-2065, 2081-2100)

    daily-mean 2D air_pressure_at_sea_level

    daily-mean 3D air_temperature

    daily-mean 3D eastward_wind

    daily-mean 3D northward_wind

    2D surface_altitude

124.  Aurel Moise     a.moise@bom.gov.au

Australian climate and Australian monsoon in coupled model projections

Subproject leaders:

Aurel Moise, Rob Colman, Huqiang Zhang

Bureau of Meteorology Research Centre

GPO Box 1289K, Melbourne, Victoria 3001, Australia

Email:    a.moise@bom.gov.au

r.colman@bom.gov.au

h.zhang@bom.gov.au
Ian Watterson

CSIRO Atmospheric Research

PMB 1, Aspendale, Victoria 3195, Australia

Email: Ian.Watterson@csiro.au
Objectives

We propose an investigation of a range of aspects of Australian climate, as projected by the models for the SRES A1B, B1 and A2 scenarios.

Initially, we will compare the annual and monthly climate of a suite of models participating in the AR4 CMIP with those of observations and reanalyses. Emphasis will be the seasonal (monthly) variation across Australia of temperature, precipitation and surface pressure, to determine how well the observed climatologies, as well as their seasonal variations are captured by the models. 

A second component of the study will address the impact of climate change on temperature and precipitation in the Australian region as projected by the models. In particular, we are interested in evaluating the evolution of the Australian component of the Asian-Australian monsoon under climate change conditions. Depending upon time, other variables (e.g. cloud cover, soil moisture, winds) may also be considered, as available, in both current climate and under climate change.

Background

The Australian continent extends from the tropics to mid latitudes, and poses a particular challenge for climate models. The Australian tropics are strongly influenced by the surrounding oceans, and are subject to a strongly varying seasonal cycle of precipitation and surface pressure, dominated by the Australian component of the Asian-Australian monsoon (e.g. McBride, 1998). Total precipitation in northern Australia is strongly influenced by ENSO, showing marked interannual variability. Winter conditions in tropical Australia, on the other hand are subject to mild, and relatively dry, southeast trades.

Southern Australian regions are subject to eastward moving mid latitudes cyclones. The mean location of the cyclone belt varies seasonally from south of the continent in summer, to the southern portion of the continent in winter, with consequent seasonality of temperature and precipitation. Central parts of the continent are predominantly dry, with occasional precipitation episodes penetrating from the north and south. Other distinctive features contribute to mid continental precipitation, such as north-west cloud bands. Topography across the continent is generally low, although the eastern ranges have a significant impact on regional temperatures and precipitation.

These patterns of precipitation: monsoonal in the north, Mediterranean in the southwest, 'mid latitude' in the southeast, and dry in the centre are important features to capture in climate models. As part of the CMIP2 subproject 54, Moise et al. (manuscript in preparation) have reported a preliminary analysis of 18 CMIP2 models in their simulations of key surface climate and surface fluxes in the Australian region. Significant model deficiencies in their simulations of rainfall and surface temperature climatologies were identified.

The AR4 model comparison offers a unique opportunity to (a) examine how the latest versions of coupled models represent basic features such as pressure, temperature and precipitation in the current Australian region climate, including their seasonal and geographical variations, and (b) investigate projected climate change under standard scenarios. Time permitting, a further study of basic features of the Australian monsoon will also be considered. This is a necessary component in the ongoing efforts of projecting future climate changes in Australia using coupled climate models. The IPCC assessment of vulnerability report (Watson et al., 1998) noted particular concern for Australia for changes to the timing, intensity and location of tropical monsoon systems, and location and intensities of mid latitude weather systems and the subtropical anti cyclone belt. 

Methodology

The first stage of the study will involve a comparison of annual and monthly AR4/CMIP control simulations (20th century simulation or other ‘control’ simulations) with ‘observed’ values. ‘Observational’ data sets here include the Australian Bureau of Meteorology rainfall and temperature data sets, as well as ERA-40 and NCEP reanalyses. Comparisons will be of mean fields, as well as geographical patterns and seasonal changes of surface temperature, precipitation (including monsoon precipitation) and MSLP. 

The second stage involves a comparison of patterns of future climate change projected by the AR4/CMIP models for the Australian region. This will consist of comparisons of the last 20 years of the control versus the SRES experiments, as well as comparisons of the full experiment time series.

A later part of the project will consider interannual variability, in addition to the calculation of standard deviation from multi-year model integrations in measuring the interannual climate variations simulated by the models.

To further understand the role of ENSO in affecting Australian climate interannual variations, some simple statistics, such as the correlations of surface climate variables with Nino3.4 index, will be calculated from the AR4/CMIP runs.

References

McBride, J., 1998: Indonesia, Papua New Guinea and tropical Australia: the Southern Hemisphere monsoon.  In 'Meteorology of the Southern Hemisphere', Karoly, DJ and Vincent, DG (Eds), AMS Monographs, vol 27 No. 49, 89-100.

Zhang, H. and A. Henderson-Sellers, P. Irannejad, S. Sharmeen, T. Phillips, and K. McGuffie, 2002: Land-surface Modelling and Climate Simulations: Results over the Australian Region from Sixteen AMIP2 Models, Bureau of Meteorology Research Centre Report, No. 89.

Watson, R.T., Zinyowera, M.C. and Moss, R.H. 1998: The Regional Impacts of Climate Change: an Assessment of Vulnerability.  Cambridge University Press.

Runs to be considered:

20th century simulations





SRES A1B





SRES B1





SRES A2

Model data requested:
initially monthly data for temperature, precipitation, mslp, other variables depending on availability.


Further data: daily.

· Aad van Ulden            uldenvan@knmi.nl

Atmospheric Circulation Statistics and Climate Change in Europe: An Assessment of Coupled Model Simulations for the Period 1900-2200.

Aad van Ulden, Geert Jan van Oldenborgh and Geert Lenderink 

KNMI, the Netherlands

aad.van.ulden@knmi.nl
Abstract

Regional climate characteristics are strongly influenced by the statistics of regional atmospheric circulations. Therefore, regional climate change will depend not only on global scale changes but also on possible changes in the atmospheric circulations. In this paper, we will analyse coupled model simulations of monthly mean pressure fields and geostrophic winds over Europe. Simulated circulation statistics will be compared with the statistics of long observation records. The impact of biases and changes in the simulated circulation statistics on European climate change will be assessed.

Required data:

Time series of monthly mean sea level pressure, surface temperature and precipitation on a coarse grid over Europe.

Time series of annual mean temperature and precipitation, averaged over the Northern and over the Southern Hemisphere.

P.S.

We performed a similar analysis in the context of the European PRUDENCE project. This analysis showed that biases in circulation statistics in regional climate model simulations over Europe were important  and primarily caused by biases in the driving global model. A paper on this issue will be submitted to an International Journal in September. 

126.  Mark Collier               Mark.Collier@csiro.au

Southern  Australia rainfall trends on a seasonal basis

Rainfall over Southern  Australia has been decreasing since the late 1960s. However, the contributions of natural variability and the climate change forcing are inconclusive from past studies performed with observations and climate model experiments. In this study we will examine rainfall trends on a seasonal basis and changes in atmospheric circulation that may have led to this long-lasting rainfall decrease.”

 

Investigators:

Wenju Cai, Dave Bi,  Mark Collier, and  Tony Hirst

 

Variables required: rainfall, geopotential height, mean-sea level pressure, surface screen temperature, soil moisture, radiative and turbulent heat fluxes , and potential evaporation.

· Arun Kumar    Arun.Kumar@noaa.gov

Attribution for 20th Century Regional Climate Trends

PIs: Arun Kumar, Peitao Peng, Martin P. Hoerling, and S. D. Schubert

Abstract: Climate varies on multi-decadal time scales, in many instances due solely to the strong nonlinear dynamics of coupled ocean-atmosphere interactions.  The suggestion for a climate trend can be easily rendered when examining only a portion of such low frequency swings, when in fact no drift is occurring. A new attribution challenge exists in today’s climate system however, where atmospheric chemistry is known to be changing due to human activity, and true climate trends are anticipated.   On regional scales, differentiating the intrinsic low frequency variations from ones that are forced is a key to knowing whether climate is indeed veering toward a new direction.  Beyond the policy-relevance of such knowledge, and its societal value, there also exist immediate consequences for operational long-lead climate predictions. The practice of seasonal climate prediction at the Climate Prediction Center includes utilization of US trends (generally the past 30-years) in surface temperature and precipitation through a method referred to as Optimal Climate Normal. The skill of seasonal predictions of US surface temperature, based on trend information alone, have proven comparable to predictors that have characteristic interannual variability, such as ENSO.  Despite the success of observed climate trend information in seasonal predictions, understanding the causes for such variability from the observed data alone remains poor. Are such trends merely part of atmospheric internal variability, or can the trends be attributed to an external forcing?  To the extent that a forcing has been important, is it manifest as the direct and local response to increasing greenhouse gases, or are the non-local feedbacks associated with the ocean’s response to increasing greenhouse gases also important?   A more complete understanding can be gained from the analysis of model simulations for the 20th century where the climate, including its low frequency statistical fluctuations is compared with similar runs where the observed evolution of external forcing is specified.  Analysis for simulations from more than one model is also essential to gain confidence in validity of conclusions.  The focus of this proposal, therefore, will be analysis of differences in atmospheric trends between control simulations and 20th century simulations to year 2000, and to analyze their relationships with the observed trends.

Data Sets Required:  Analysis will rely on monthly mean fields from three sets of simulations:  (1) 100 year (minimum) control run, and (2) 20th century AMIP simulations to year 2000 forced with observed SSTs and observed climate forcing, and (3) 20th century coupled simulations with observed climate forcing.  Our main focus will be on the analysis of monthly mean upper level heights, land surface temperature, and precipitation.

127.  Frank Selten      selten@knmi.nl

The Circumglobal Waveguide Pattern 

Grant Branstator and Frank Selten 

In a recent analysis of climate change simulations with the NCAR 
CCSM1.4, Branstator and Selten found that the extra-tropical 
climate change in winter in the Northern hemisphere is characterised 
by an internal mode of variability, the Circumglobal Waveguide Pattern. 
It is excited from the tropics through a change in the distribution of 
tropical rainfall in response to the greenhouse gas induced inhomogeneous 
warming of the tropical oceans. We wish to analyse the spread in 
the inhomogeneous warming of the tropical oceans and the related 
spread in the simulated extra tropical climate change in the multi model 
scenario integrations. 

Sahel rainfall in a future climate 

Rein Haarsma and Frank Selten 

In a recent analysis of climate change simulations with the NCAR 
CCSM1.4, Haarsma and Selten found that Sahel rainfall increases due 
to a stronger warming over the Sahara region compared to the surrounding 
oceans. We wish to analyse the robustness of this connection in the 
multi model scenario integrations and relate the response to the internal 
interannual to decadal variations of Sahel rainfall.

·  Asgeir Sorteberg            Asgeir.Sorteberg@bjerknes.uib.no

Arctic climate change

Future Sea Ice Changes

(Tore Furevik, Yongqi Gao, Asgeir Sorteberg) 

This will address:

Multimodel variability and reduction of sea ice, investigate processes that governs the rate of reduction in the different models including changes in the heat transport into the Arctic, NAO and the local energy budget

Arctic Atmospheric Circulation, Temperature and Precipitation Changes

(Asgeir Sorteberg, Tore Furevik, Nils Gunnar Kvamstø)

This will address:

Multimodel variability and change in seasonal temperature and precipitation. Links to changes in heat transport, local circulation, the energy budget and sea ice changes.

Simulated Changes in the Arctic Ocean Fresh Water and Heat budgets - Storage and Transports

(Tore Furevik Ingo Bethke, Odd Helge Otterå)

This will address:

Multimodel variability long-term trends in the Arctic Ocean fresh water and heat budget.

Polar Mesocyclones in Future Climates

(Erik Kolstad, Tom Bracegirdle)

This will address:

Techniques for identifying polar mesocyclones in the North Atlantic, or favourable synoptic conditions for the formation of such, will be applied to the model data. A comparison with the control runs of the current climate will provide insight into the question of whether the frequency of such phenomena will increase in the future.

Variability and Changes in the Atlantic Atmosphere and Ocean Circulation

Variability and Long Term Trends in the North Atlantic Oscillation/Arctic Oscillation.  Relations to the Stratosphere

(Asgeir Sorteberg, Tore Furevik, Ina Kindem, Nils Gunnar Kvamstø)

This will address:

Development in a range of NAO/AO indexes (two-point indexes, EOFs), multimodel variability and links to the simulated strength of the wintertime temperature and precipitation changes and the development of extremes. Variability and long term trends in the stratosphere. Will the polar vortex on the NH become colder and stronger as GHG increase or will the vortex become weaker and warmer as a result of increased wave activity from the troposphere? Changes in planetary wave activity will be investigated.

Changes in Interannual to Long-Term Variability of the Atlantic Meridional Overturning Circulation (AMOC).

(Yongqi Gao, Odd Helge Otterå, Helge Drange)

This will address:

Variability and changes in the AMOC, multimodel spread and links to the Atlantic Intertropical Convergence Zone and SST/SSS in the north-western tropical Atlantic.

Simulated Changes in the Atlantic Atmosphere and Ocean Fresh Water  budgets 

(Odd Helge Otterå)

This will address:

Variability and changes in the freshwater budget of the Atlantic Ocean and possible links to ENSO.  

Simulated Changes in the Nordic Seas – Volume Transports  

(Yongqi Gao, Odd Helge Otterå, Helge Drange)

This will address:

Variability, multimodel spread and changes in the volume transport of in intermediate and deep water through the Davis Strait, Fram Strait, Denmark Strait, Iceland-Scotland Ridge, south of Greenland and in the vicinity of Georges Banks will be investigated.

 World Ocean

 Simulated Changes in the Heat Content of the World Ocean

(Yongqi Gao) 

This will address:

The observational-based estimates of the ocean uptake of heat show that the World Oceans have warmed over the last 50 years (Levitus et al., 2000, 2001). Superimposed on the warming, basin-scale decadal variations in the ocean heat content are evident. The decadal scale variability of the ocean warming is, however, poorly understood. 

                                                         PERSONS INVOLVED

Person                             Email                                                              Institute                 

Helge Drange         helge.drange@nersc.no                 Nansen Environmental and Remote Sensing Center (NERSC)

Yongqi Gao           yongqi.gao@nersc.no                    Nansen Environmental and Remote Sensing Center (NERSC)

Odd Helge Otterå  oddho@nersc.no                            Nansen Environmental and Remote Sensing Center (NERSC)

Ina Kindem            ina@gfi.uib.no                               Bjerknes Centre for Climate Research, Univ. of Bergen, Norway (BCCR)

Asgeir Sorteberg   asgeir.sorteberg@bjerknes.uib.no  Bjerknes Centre for Climate Research, Univ. of Bergen, Norway (BCRR)

Erik Kolstad           erik.kolstad@bjerknes.uib.no        Bjerknes Centre for Climate Research, Univ. of Bergen, Norway (BCRR)

Tore Furevik          tore@gfi.uib.no                              Geophysical Inst. Univ. of Bergen, Norway (GFI)

Nils G. Kvamstø    nilsg@gfi.uib.no                            Geophysical Inst. Univ. of Bergen, Norway (GFI)

Ingo Bethke            ingo@gfi.uib.no                            Geophysical Inst. Univ. of Bergen, Norway (GFI)

129.    Ho-Jeong Shin         climate@dreamwiz.com

The Role of the Ocean Surface Flux of Energy in Determining the Net Radiation Flux at TOA

Ho-Jeong Shin and Jeong-Woo Kim

Email: shj@atmos.yonsei.ac.kr
Tel: +82-2-2123-4815
Fax: +82-2-365-5163

Dept. of Atmospheric Sciences, Yonsei University

134 Shinchon-dong, Seodaemun-ku, Seoul 120-749, Republic of Korea

Il-Ung Chung and Hyung-Jin Kim

Dept. of Atmospheric and Environmental Sciences, Kangnung National University

123 Jibyeon-Dong, Gangnung, Gangwon-Do 210-702, Republic of Korea

Background: 

GCM has been the most useful tools for studying climate change, though GCM simulation results are still subject to uncertainty. GCM results, however, must exhibit a global energy balance between the net radiation flux at TOA and the net energy flux at ocean surface. AGCMs represented by AMIP GCMs often fail to establish this balance. However, most AMIP GCMs are robust in showing up certain relations between the net radiation flux at TOA and the net energy flux at the ocean surface in spite of the fact that SST had been prescribed. In principle, CGCM simulation results are a better framework since SST is not prescribed but calculated with other state variables. 

Objective:

The present study will examine how the state-of-the-art CGCMs exhibit the global balance between the net energy fluxes at TOA and ocean surface. The simulated energy budgets with CGCMs will be verified against the late 20th century observed climate (from 1971 to 2000). However, the main objective of the study is to understand how the ocean heat flux dictates the net radiation flux at TOA.

Data Required:

· Variables: 

· Energy fluxes: upward and downward, long wave and short wave radiation at both TOA and SFC; sensible heat flux, latent heat flux

· Surface hydrological variables: precipitation, evaporation, total runoff, snow amount, snow melt

· 3-D variables: air temperature, specific humidity, and cloud water

· Concentration of CO2 and other greenhouse gases 

· Land surface type (or vegetation cover) or land/sea mask, and sea ice concentration or distribution.

· Frequency and period: monthly mean fields from January 1971 to December 2000

· Models: Atmosphere-Ocean Coupled GCMs

130.  Philippe Huybrechts       phuybrec@vub.ac.be

Contribution of the Antarctic and Greenland ice sheets to sea level change

I intend to use the new climate data to force my ice-sheet models to determine the sea-level contribution from the Antarctic and Greenland ice sheets for the 20th and 21st centuries and beyond.

131.  Yongqiang Yu          yyq@lasg.iap.ac.cn

Simulation of Indonesian Throughflow (ITF) and its Change Associated with Global Warming in coupled GCMs

Objective: (1) Evaluate the ability of the coupled GCMs to reproduce the path, seasonal cycle and interannul variations of Indonesian Throughflow (ITF), and investigate the physic mechanism of interannual variation of ITF.

           (2) Analyze ITF’s long-term trend simulated by global coupled GCMs, and discuss relationship between ITF and North Atlantic Thermohaline Circulation (THC) under global warming background.

Model Data Required: (1) Oceanic variables: Monthly mean 3-D temperature, salinity, zonal and meridional velocity, northward heat transport, and meridional mass stream function during last 100 years of experiments “control run” and “1% CO2 to doubling run”.

(2) Atmospheric variables: Monthly mean surface wind stress, sensible heat flux, latent heat flux, surface net solar radiation, surface net longwave radiation, sea level pressure, precipitation, air temperature at 200hPa and 850hPa, wind at 200hPa and 850 hPa during last 100 years of experiments “control run” and “1% CO2 to doubling run”. 

132.  Colin Prentice    Colin.Prentice@bristol.ac.uk 

Using IPCC simulations for the 20th century and the 21st century to drive a terrestrial biosphere model

This is a joint submission by two groups at the University of Bristol, UK: (1) 

QUEST (PI: Professor Colin Prentice, Department of Earth Sciences) and (2) 

BRIDGE (PIs: Dr Sandy Harrison, Professor Paul Valdes, Department of 

Geographical Sciences). We propose to use the IPCC simulations for the 20th 

century (as model evaluation) and the 21st century (as future projection) to drive 

a terrestrial biosphere model, the Lund-Potsdam-Jena dynamic global 

vegetation model (LPJ), which is developed on an ongoing basis by a 

European consortium that is led by Colin Prentice. We will use LPJ to analyse 

climate- and CO2-driven changes in vegetation structure and composition. We 

will also couple LPJ to state-of-the-art prognostic modules for (a) aeolian dust 

emission, and (b) fire regimes, with a view to examining a range of issues 

concerning changes in dust-storm and fire hazards and possible consequences 

for e.g. marine iron fertilization, and pyrogenic emissions of trace gases and 

black carbon. LPJ requires monthly data for max and min temperature, 

precipitation, rain-days, and fractional sunshine hours. (It can also use daily or 

6-hourly data if available; in which case, the rain-day data becomes redundant.) 

The dust and fire modules, additionally, require wind speed data, ideally at 6-

hourly resolution.

· celine bonfils       celine_bonfils@yahoo.com

Can we detect a signal of anthropogenic climate change in California 
during the 20th century? If statistically significant trends on a 
multi-decadal time scale can be interpreted as evidence of climate 
change, they are not necessarily an indicator of anthropogenic climate 
change. The objective of the analyses is to investigate “signatures” of 
past climate change related to human activities, with an emphasis on 
the state of California. To achieve this, we will need to compare 
anthropogenic climate change to natural climate variability derived 
from IPCC simulations, along with historical meteorological and hydrological 
observations.

Investigators:
Céline Bonfils (post-doctorat e, pending funding by UC Merced) and her 
adviser Philip B. Duffy.

Model data required:
Near-surface temperature, precipitation, river flows, snow cover, 
water-equivalent snow depth, sea level, etc from several models. The 
necessary scenarios are the pre-industrial and the present-day control 
experiments, along with the climate of the 20th century experiment 
(20C3M). Both monthly and daily data would be useful for this topic.

· Seita Emori                emori@nies.go.jp

Validation and future projection of modeled extreme daily precipitation

Seita Emori, Koji Dairaku (National Institute for Environmental Studies, Japan)

Simon Brown (Hadley Centre, UK)

Though previous studies have suggested general enhancement of heavy precipitation in the course of global warming, the validation of models’ ability to represent extreme precipitation has been insufficient and the mechanism that enhances heavy precipitation has not been well explained. Among the models whose results are to be submitted to IPCC this time, some have atmospheric horizontal resolution as high as near 1 degree (T106 CCSR/NIES/FRCGC, N96 Hadley Centre, and T85 NCAR). We will compare the daily precipitation characteristics in the control (or 20C3M) runs of these models with the GPCP 1 Degree Daily data set focusing on extreme precipitation in terms of, for example, 99th percentile. Also, daily precipitation of all the models will be evaluated similarly at lower resolution (after converting all the data to, for example, 3 degree grid). After this validation process, the change in extreme precipitation in future climate in all the models will be assessed. The relationship between the change in extreme precipitation in each model with the changes in precipitable water, vertical motion, stability or other related variables will be analyzed. We will try to see if all the models show similar enhancement of heavy precipitation for similar reasons. If this is not the case, we will try to find any relationship between the systematic error of daily precipitation in control climate in a model and the future projection of daily precipitation with the model. From this result, we will discuss underlying mechanisms of the uncertainty, such as resolution dependence or parameterization dependence. If many similar analyses are proposed, we may concentrate our analysis on certain regions, that is, East Asia and Europe.

Requested experiments: 

Control run, 1%/year CO2 increase run

20C3M run, SRES A1B, B1 runs

AMIP run

Requested data: 

Daily 2-d: precipitation, sea level pressure, surface latent heat flux

Daily 3-d: eastward and northward wind, and specific humidity (We actually wish to see daily 500hPa omega and vertically integrated water vapor flux convergence. Since they don’t seem to be stored, we may try to diagnose them from 3D wind and humidity.)

Monthly: all the atmospheric variables for the periods in which daily data are stored

135.  Xavier Rodó     xrodo@pcb.ub.es
Intercomparison of the interannual response of coupled models under present climate and climate change conditions and analysis of both the teleconnections to midlatitudes and to the Indian Ocean.

Our main interest is the understanding of how phenomena such as ENSO may temporarily drive atmospheric and ocean dynamics at distant ocean basins. Traditionally, observational confirmation of such dynamics has been somewhat elusive, mainly to the nonlinearity in the response functions and scaling and the narrower meridional extent, the more intense trades and the resulting shorter fundamental periods in the ENSO pattern reproduced by most customary CGCM.

 Our specific objectives will be: 1) Check with local analysis tools how the different GCM reproduce ENSO in the Pacific, 2) Track which are their local atmospheric field manifestations and how this can be traced to both atmospheric and oceanic signatures in distant basins (mainly for the NAE region and the Mediterranean area in particular, and for the Indian Ocean (IO) domain), and 3) on the basis of the best models for 1) and 2), undergo the study of climate changes at the interannual timescale under 21st century conditions (2CO2 essentially).

We will mainly concentrate on the interannual response of coupled models in the 20th century and use innovative analysis and diagnostic tools recently developed to study the transitory response at these timescales. Of those models selected for their best response, we will study which teleconnection patterns they generate and how these change or not in the spatial extent and/or magnitude for the 21st century simulations.

Models scrutinized that do not produce a reasonable ENSO simulation should be objectively excluded from a multi-model ensemble forecast of future climate change. We will then assess the skill of each model and use it to generate forecasts of future ENSO teleconnections. Our objective would be to determine if an improved hindcast for the Mediterranean region in S. Europe and over the Indian subcontinent could be generated from GCM simulations, and then to apply the same process to precipitation forecasts in future climate change simulations. Our interest in the Indian Ocean and continental India climate under 2CO2 conditions lies in the possibility of forecasting future cholera outbreaks in that region.

Data needed would essentially be precipitation, sea surface temperature and surface air temperature, sea level pressure and geopotential height anomalies at different levels, and if possible wind fields and soil moisture.

This research will be mainly conducted by Prof. Xavier Rodó, with the involvement of at least  Drs. Sandro Buss, Dr. M. Pascual and M.A. Rodríguez-Arias.

· Yanli Jia         yjia@hawaii.edu

Quantifying internal variability of Subantarctic Mode Water and its response to anthropogenic forcing

Yanli Jia1, Richard Wood2, and Sheila Stark2

1IPRC/SOEST, University of Hawaii, USA

2Hadley Centre for Climate Prediction and Research, Met Office, UK

Mode waters, as they ventilate in the thermocline, carry information about surface conditions at their formation regions into the ocean interior. Variabilities in their properties are thus potential indicators of changes in surface forcing. For example, Banks et al. (2000) found that Subantarctic Mode Water (SAMW) is a potentially sensitive indicator of anthropogenic climate change. This deduction was based on a comparison of the observed changes of the water mass between two snapshots (1962 and 1987) with that simulated by a climate model (HadCM3) driven by anthropogenic forcing. The simulated freshening and cooling were comparable with that observed in both magnitude and pattern. A recent survey along 32S in the Indian Ocean provided another snapshot (2002), showing that there has been a reversal of the SAMW freshening  trend with the water mass properties being almost identical to their 1962 values (Bryden et al. 2003). However, this reversal is not reproduced by any of the HadCM3 simulations. Instead, the freshening trend continues in model experiments that include anthropogenic forcing. A comprehensive analysis of the SAMW in HadCM3 recently conducted by Stark et al. (2004), making use of a large set of ensemble experiments with different atmospheric forcing scenarios, concludes that the observed decadal variability of the SAMW can only be explained by internal variability, and that the persistent freshening trend in simulations with anthropogenic forcing is due to a combination of shallow model mixed layers and elevated model wind stress, precipitation and Tasman inflow. 

The modified conclusion described above emphasizes the dependence of our understanding of climate variability on direct ocean observations, as well as the benefits of extensive numerical experimentations. With the latter in mind, we propose to analyse the multi-model dataset to be collected for the IPCC AR4,  our objective being to quantify internal variability of SAMW and its response to anthropogenic forcing. We shall evaluate each of the climate models in terms of ocean heat transport and the large scale ocean circulation as in Jia (2003), as well as the SAMW properties. Based on this initial evaluation, we shall select a subset of the models for a detailed investigation of the nature of the SAMW variability using control experiments and experiments with different forcing scenarios. The datasets required are listed below.

· Ocean heat transport and meridional overturning streamfunction, globally and for individual basins

· Barotropic streamfunction for ocean 

· Ocean temperature and salinity

· Net surface freshwater flux (P-E)

· Wind stress

· Bathymetry

References

Banks et al., 2000: Are observed decadal changes in intermediate water masses a signature of anthropogenic climate change? Geophys. Res. Lett., 27, 2961-2964.

Bryden et al., 2003: Changes in ocean water mass properties: oscillations or trends? Science, 300, 2086-2088.

Jia, 2003: Ocean heat transport and its relationship to ocean circulation in the CMIP coupled models. Clim. Dyn., 20, 153-174.

Stark et al., 2004: Indian Ocean water mass changes: internal variability or anthropogenic climate

· Chris E Forest           ceforest@MIT.EDU

Estimated noise covariance from multi-model ensemble of unforced control simulations. 

Unforced variability of climate change detection patterns on century time-scales must be estimated from long control simulations because observational records are too short.  To date, we have relied on only a few models for such estimates owing to availability. This multi-model project will enable us to estimate the unforced variability from a significantly larger number of models. We would like to participate in the “multi-model analysis activity” by estimating the noise covariance that is required for the climate change detection problem for surface, upper-air and deep-ocean temperatures. One key issue is the short length of unforced control runs for estimating the noise covariance matrix.  Typically, a climate model control run is a few hundred years long and only yields a small number of independent 50 or 100 year segments that can be used as noise realizations.   We would create a multi-model ensemble from the available control simulations. A primary question is whether the estimates of C_N from the individual models are distinguishable from each other. If not, the multi-model ensemble should provide a significantly larger number of degrees of freedom to improve the estimated C_N. If they do differ, this would be an equally interesting result, and their differences would be one source of uncertainty in the detection analyses.

Chris E. Forest would perform the analysis in conjunction with Peter Stone (MIT), Andrei Sokolov (MIT), Bruno Sanso (UC-Santa Cruz), and Doug Nychka (NCAR).  

This would require the longest available time-series from the control run data as available for each coupled model. We would need the monthly mean (or seasonal or annual) of surface 2m air, upper-air (on standard pressure levels), and deep-ocean temperatures. 

· Anji Seth          seth@iri.columbia.edu

Sensitivity of South American Monsoon-related Features to Anthropogenic Changes in Radiative Forcing        

A. Seth, S. Rauscher (IRI),  and M. Rojas (U. of Chile) 

Our objective is to understand how anthropogenic changes in radiative forcing translate from the large scale atmosphere and ocean to regional mechanisms associated with monsoon rainfall. We plan to analyze the simulated present day and future relationships between summertime subtropical anticyclones in the Atlantic and Pacific, moisture transport, and continental warm season rainfall , with a focus on the South American sector.  For this analysis we will obtain data from the 20th Century, committed climate change, and SRES A2 experiments from the coupled models. The data required include (from Table A1a,b,c) monthly mean sea level pressure and precipitation, surface air temperature, surface altitude, eastward and northward winds at 925, 850, 500, and 250 HPa,  500 HPa geopotential height, and omega, (from Table O1c) sea surface temperature, (from Table A2a,b) daily mean sea level pressure, precipitation, 3-d eastward and northward winds, and 3-d specific humidity.  The daily mean fields will permit an estimation of moisture fluxes over the continent.  Additional fields such as surface sensible and latent heat fluxes and soil moisture ( surface and total) may be used to explore mechanisms as needed.  We will evaluate the present day results against observed estimates (from NCEP/NCAR reanalyses, CMAP, Reynolds SST) and use them as a baseline for comparison with the committed climate change and SRES A2 scenarios.

· Dan Collins      dan.collins@eas.gatech.edu

Seasonal rainfall and climate change in African, Asian and Maritime monsoon regions and the correlation of interannual variability and sea surface temperatures.

An analysis of the seasonal rainfall in the African, Asian and Maritime monsoon regions, interannual variability and climate change as simulated by GCMs will be undertaken. Our objectives are to assess:  1. Do GCMs forecast (or hindcast) the interannual variability of seasonal rainfall in monsoon regions that we have been examining using reanalysis, satellite and in-situ data?  2. Is the relationship of simulated interannual precipitation variability to GCM generated sea surface temperature fields the same as in reanalysis or real data?  3. Can this information be used to generate an improved multi-model ensemble forecast of monsoon precipitation under future climate change? We will derive a multi-model ensemble forecast of the probability of changes in the seasonal precipitation and interannual variability during the 21st century (and possibly the 22nd and 23rd) using a combination of subjective and objective skill tests of the GCMs. Objectively, simulations of the 20th century can be compared to seasonal precipitation data, generating a skill score for each model. Recognizing that these climate simulations cannot forecast individual years, we would test the skill of model simulations of the seasonal mean and interannual variability for periods on the order of decades, and we would focus on area average precipitation for each monsoon region. For a 10-year period for example, each model would generate 10 ensemble-member forecasts (each ensemble member from one year of seasonal precipitation), and for example a rank probability skill score or cross-probability density function for each model would be assembled from the complete 20th century. Further analysis will help determine why individual models produce good or poor monsoon precipitation simulations. Correlations of interannual precipitation variability to SST (and lagged SST) would be examined for each model and compared to the correlations using climate data. Models that do not produce a reasonable monsoon simulation could be objectively excluded from a multi-model ensemble forecast of future climate change. Probabilistic forecasts of future monsoon precipitation will be determined using the skill of each model to generate a weighting function. Our primary objective would be to determine if a useful seasonal rainfall hindcast for monsoon regions could be calculated from GCM simulations, and then to apply the same procedure to monsoon precipitation forecasts in future climate change simulations in a form of nearest-neighbor forecast. We would primarily need only model precipitation and sea surface temperature fields for each GCM to carry out this research; however surface temperature, pressure and wind fields would be of interest in assessing the simulation of monsoon dynamics.

This research would be conducted by Dr. Dan Collins, in collaboration with Prof. Peter Webster and Thomas Hopson.

· Steve Brenner     sbrenner@mail.biu.ac.il

Near surface temperature and long-term power law correlations

By applying time series analysis methods developed for modern statistical

physics to long-term atmospheric data records, it has been shown that the

near surface temperature exhibits universal long-term power law correlations.

The main tools used were Fluctuation Analysis (FA) and Detrended Fluctuation

Analysis (DFA). We have also applied these methods to the analysis of climate

model simulations previously available through the IPCC web site (models from

various centers and for various forcing scenarios) as well as for a series of

10 simulation conducted with the NCAR PCM. Through the application of this

methodology we have been able to assess the ability of the various models to

reproduce the observed atmospheric variability. The objective of

our work is to apply DFA (and possibly other methodologies such as

Discrete Wavelet Transform) to the newest multi-model data set that will

become available and thereby assess these climate simulations. Application

of these methods can help identify the models' strengths and weaknesses.

For our work the primary data set needed consists of near surface (2 m)

temperature as well as sea surface temperature from coupled AOGCMs. The

analysis will be conducted by: Steve Brenner (Bar Ilan University,

Israel), Armin Bunde (Justus-Liebig-Universitat Giessen, Germany), Shlomo

Havlin (Bar Ilan University, Israel), and Hans-Joachim Schellnhuber

(Potsdam Institute for Climate Impact Research, Germany). The contact

person will be Steve Brenner (sbrenner@mail.biu.ac.il).

140.  Irina Gorodetskaia     ig244@columbia.edu

The effects of sea ice and cloud variability on the top-of-atmosphere albedo

Objective:   Coupled general circulation model output will be analyzed and compared to observations from satellites in order to understand how the top-of-atmosphere (TOA) albedo responds to sea ice concentration and cloud changes in the polar regions.

Background:   Models show significant variations in the magnitude of the ice/snow
albedo feedback, which is thought to strongly amplify climate sensitivity in the polar regions. Sea ice retreat implies increased evaporation and thus can lead to increased cloud formation, though it is unclear how the clouds will actually respond as their formation depends not only on the local moisture budget but on synoptic patterns and the advection of heat and moisture. The simulation of these processes vary significantly among the models which is in part responsible for the contribution of clouds to the uncertainty in the ice-albedo feedback magnitude. The difficulty in estimating the effects of sea ice and clouds on radiation has been aggravated by lack of long and accurate data sets of the TOA radiative fluxes and clouds in the polar regions. Availability of the new satellite data from the NASA EOS program provides an opportunity to investigate the strength of the sea ice and cloud cover influence on the TOA albedo. 

Project description:
We intend to analyze the outputs of coupled GCMs in order to evaluate model simulations of sea ice and cloud effects on the reflected solar radiation. The model results will then be compared to the observations which will include monthly TOA radiative fluxes (CERES/ERBE); sea ice concentrations  (HadISST1 and MODIS); and cloud properties (MODIS, TOVS Polar Pathfinder, and available ground-based observations). The main objectives of the project are: 1) to compare seasonal variability of sea ice concentrations and polar cloud properties simulated by the models and in observations; 2) Estimate how much changes in sea ice concentration affect the TOA albedo during various cloud conditions; 2) Study the relationship between the fraction and optical depth of low-, mid-, and upper-level clouds and the TOA albedo; 3) Study the covariability of sea ice cover and cloud properties and assess how much clouds are affected by sea ice changes; 4) compare the sea ice, cloud, and TOA albedo changes in the future climate runs from different models.

Model data required: 1) TOA radiative fluxes; 2) Surface heat fluxes: latent and sensible heat fluxes; shortwave, and longwave radiative fluxes; 3) Low-, mid-, and high-level cloud properties; 4) sea ice concentration; 5) surface ice and ocean temperature; 6) winds at all levels; 7) divergence of heat and humidity at all levels.

·  Ryuichi Kawamura           kawamura@sci.toyama-u.ac.jp

Change of ENSO-monsoon coupling from 20th to 21st century and its remote impact on summer climate in East Asia 

Objective:  The investigator has examined the direct and indirect/delayed impacts of ENSO on the South Asian summer monsoon system, and clarified how the ENSO-monsoon coupling influences anomalous summer climate especially in East Asia.  However, it is uncertain how dynamic and thermodynamic processes about the ENSO-monsoon coupling are affected by global warming. Thus, this examination is very meaningful not only for understanding the impact of global warming but also for understanding and forecasting the anomalous summer climate in East Asia. 

Model data required: 
1. 20th century simulation to year 2000, then fix all concentrations at year 2000 values and run to 2100 
4. 21st century simulation with SRES A2 to 2100

· CLARIS (“A Europe-South America Network for Climate Change Assessment and Impact Studies”) projects

Contacts:

Rafael Terra      rterra@fing.edu.uy
Jean Philippe Boulanger     jpb@lodyc.jussieu.fr
    Andrea Carril    carril@bo.ingv.it

Carolina Vera         carolina@cima.fcen.uba.ar

Silvina A. Solman     solman@cima.fcen.uba.ar

Ilana Wainer, Universidade de São Paulo   wainer@usp.br

Analysis Topic A: Impact of the leading modes of low-frequency atmospheric variability in the Southern Hemisphere on South America climate. 

Investigators involved: Carolina Vera, CIMA/University of Buenos Aires, Argentina, carolina@cima.fcen.uba.ar; G. Silvestri, UBA

Objective: To test the model simulation ability in reproducing:

i) the spatial structure and temporal variability of the leading modes of low-frequency variability of the circulation in the SH, and,

ii) the relative contributions of the leading modes to the explained variance of regional circulation, and precipitation in South America.

Simulations: Pre-industrial control, 20C3M, SRES A2, SRES A1B

Model Data required:

- Global monthly means at 850, 500, and 200 hPa of the following variables: geopotential height (zg850, zg500, zg200), eastward wind (ua850, ua500, ua250), northward wind (va850, va500, va250) and specific humidity (hu850, hus500, hus250).

- Global monthly means of sea surface temperature, precipitation flux, and sea level pressure: ts, pr and psl.

Analysis Topic B: Frequency changes in daily weather regimes over South-Eastern South America

Investigators involved: Jean-Philippe Boulanger, Centre National de la Recherche Scientifique (temporarily at DCAO/FCEN/UBA),  HYPERLINK "mailto:jpb@lodyc.jussieu.fr" jpb@lodyc.jussieu.fr, Gabriel Cazes, and C. Roberto Mechoso.

Objective: The project has two major objectives:

1- Evaluate the ability of coupled climate models in simulating spatio-temporal characteristics of weather regimes at 200mb during two seasons of major teleconnections with ENSO (OND and AMJ).

2- Describe the impacts of climate change scenarios onto such spatio-temporal characteristics

Simulations: Present-day control, 20C3M, SRES A2

Model Data required:

- Global daily means at 200 hPa of the following variables: geopotential height (zg200), eastward wind (ua250), northward wind (va250).

Analysis topic C: Analysis of regional circulation regimes over southern South America and their response under global warming.

Investigators involved: Silvina A. Solman, solman@cima.fcen.uba.ar, CIMA (UBA-CONICET), Argentina

Objectives:

- Test model ability in simulating recurrent circulation regimes over the region,

- Evaluation of the response of circulation regimes under different future scenarios

- Coherence of the response among different models.

Simulations: Pre-industrial control, 20C3M, SRES A2, SRES A1B

Model Data required:

- Global monthly means at 850, 500, and 200 hPa of the following variables: geopotential height (zg850, zg500, zg200), eastward wind (ua850, ua500, ua250), northward wind (va850, va500, va250) and specific humidity (hu850, hus500, hus250).

- Global monthly means of sea surface temperature, precipitation flux, and sea level pressure: ts, pr and psl.

Analysis Topic D: Surface climate response associated with Southern Annular Mode (SAM) changes. 

Investigators involved: Andrea Carril, Istituto Nazionale di Geofisica e Vulcanología (INGV), carril@bo.ingv.it; Claudio Menéndez, CIMA/Universidad de Buenos Aires, menendez@cima.fcen.uba.ar
Simulations: Pre-industrial control, 20C3M, SRES A2, SRES A1B

Background: The Southern Annular Mode (SAM) is the dominant mode of climate variability in polar to middle-latitude regions.  An assessment of the impact of SAM related variability over the regional response pre-impose a deep knowledge of this mode of circulation and its variability, particularly on the time-scale of decades to centuries.  Recent results suggest that the response of the SAM to increasing CO2 displays a robust upward trend in transient greenhouse warming integrations.  However, even though this basic agreement, questions remain about the timing and magnitude of the trends, and the spread among models and integrations.  The relationship of southern South America and neighboring oceans climate with SAM wind forcing is potentially strong. 

Objective: We propose to investigate the regional changes in the surface climatology that occur when the SAM index exceeds determined thresholds (corresponding to extreme cases of both negative and positive phases).  The response to climate change will also be examined.

Model Data required:

Table A1a: pr, tas, mrso, snd, prsn, prc, uas, vas

Table A1c: zg

Table A4: fd, etr, gsl, hwdi, tn90, r10, cdd, r5d, sdii, r95t

Table O1a: hfogo

Table O1c: tos, sic, sit

Analysis Topic E: Look at the different scenarios for the Tropical -South Atlantic/South America, in particular assess ocean circulation changes associated with tropical-extratropical exchanges.

Investigators involved: Ilana Wainer, Universidade de São Paulo, wainer@usp.br
Objective: To document the pathways of the thermocline waters in the Atlantic Ocean which ultimately affect SST at the equator and consequently large-scale air sea interactions.  I would also like to be able to look at the changes in sea-level off South America.

Simulations: Pre-industrial, Present-day control, 1% increase until doubling (2xCO2), and 1% increase until quadrupling (4xCO2)

Model Data required: Monthly mean variables for the longest period available in each experiment: (global).

- Atmosphere: psl, pr, tauu, tauv, ts, prw

- Ocean: hfogo, stfmmc, zos, tos, sic, sit, stfbarot, wfo, so, thetao, rhopoto, uo, vo, wo, zmlo, htovdiff, htovgyre, htovovrt

Analysis Topic F: Poleward penetration of the monsoon over the South American continent in a changing climate.

Investigators involved: Rafael Terra, Universidad de la República, Uruguay, rterra@fing.edu.uy
Background: The central plains of subtropical South America have experience a dramatic change in the precipitation regime, being the most prominent feature an increase of the warm season rainfall. Considering that this and other nearby regions have simultaneously experienced a marked change in land use, the causality of the increase in precipitation remains to be clearly established.

Objective: Examine variations in the monsoon southward reach and their association with increased greenhouse gases and ground wetness.

Simulations: Pre-industrial, Present-day control, 1% increase until doubling (2xCO2), and 1% increase until quadrupling (4xCO2)

Model Data required: 

2-D monthly mean atmospheric data: pr, mrso, hfls, hfss, rlds, rlus, rsds, rsus, ts, prc, prw, rsdt, rsut, rlut, rsdscs, rsuscs, rldscs, rlutcs, rsutcs, clt

2-D time independent land surface data: sftlf, mrsofc

1-D monthly mean ocean data: hfogo

Analysis Topic G: Analysis of extreme indices 

Investigators involved: Matilde Rusticucci, Departamento de Ciencias de la Atmósfera y los Océanos/UBA, Argentina, mati@at.fcen.uba.ar, Olga Penalba, Departamento de Ciencias de la Atmósfera y los Océanos/UBA, José Marengo, CPTEC/INPE, Brasil, Madeleine Renom, Universidad de la República, Uruguay, Mario Núñez, CIMA/University of Buenos Aires, Argentina, mnunez@cima.fcen.uba.ar, Claudio Menéndez, CIMA/Universidad de Buenos Aires, menendez@cima.fcen.uba.ar
Background: It is recognized that the changes in the frequency and intensity of extreme events are likely to have a larger impact than changes in mean climate.  We propose to assess the likely changes in climate extremes over southern South America through the analysis of the indices described in Frich et al. (2002) evaluated from the IPCC standard data. These "extreme indices" are derived data, from simulated daily temperature and precipitation, in the form of annual indicator time series. An assessment of confidence in projected changes in extremes of weather and climate during the 21st century will be performed through their physical plausibility and inter-model consistency. Trends and interdecadal variability will be also examined.

Reference:

Frich P., et al., 2002: Observed coherent changes in climate extremes during the second half of the twentieth century. Climate Research, 19, 193-212.

Simulations: Pre-industrial control, 20C3M, SRES A2, SRES A1B

Data required: 

Table A2a : pr, tasmin, tasmax

Table A4: fd, etr, gsl, hwdi, tn90, r10, cdd, r5d, sdii, r95t

· Hee-Yong Kim      kimhy@dpc.ehime-u.ac.jp

Effect of climate changes on the larval ecology of pelagic fishes in the Pacific

Most of migration fishes such as Japanese eel (Anguilla japonica) and tuna (Thunnus thynnus orientalis) spawn in the tropic and the sub-tropic region where is away from a habitat of adult. Therefore, transport of their larvae which swimming ability is weaker than the current velocities by the ocean circulation in a scale of the North Pacific plays a significant role in an entire life history. Thus the migration fish with the long passive larval stage such as Japanese eel is largely exerted on by the effect of physical dispersion bringing about large early decrease of their population.

 In case of the Japanese eel which is a representative species whose spawning grounds is far away from the nursery grounds, it is thought that some of them having searched more efficient transport processes for survival generate a present migration system adapted to the current system from tens thousands or hundreds thousands years. Thus the roles of currents for the differentiation and the dispersion of species are very significant and the present migration path from the spawning ground to the nursery ground will not change if the currents are steady state. However, oceanic structures including the present currents system not only have fluctuated seasonally/inter-annually but also have been affected by ocean-climate changes such as the El Niño with some years scale and a decadal regime shift. Not only the larval transport paths but also the spawning behavior of the adults has been varied according to these fluctuations of the oceanic structures, which also have caused the fluctuation of fisheries resources. 

Fisheries resources of Japanese eels, and Atlantic eels, which are a closely related species and habitats in the Atlantic, have decreased since around 1975 when showed a peak of catches. An ocean-climate change with the earth scale known as climate regime shift occurred in 1975. After that, El Niño have happened in the short run term, and on a long term basis the position of salinity front closely related to the spawning behavior of Japanese eel have gradually shifted to the north. Spawning area of Japanese eel is located in the North Equatorial Current west of Mariana Islands as shown in Fig. 1 (Tsukamoto, 1992). They are firstly transported from the North Equatorial Current (NEC) region and then to the coast of Japan by the Kuroshio from near the Luzon Strait (Fig. 1) (Kimura et al., 1994). The positions of salinity front, considered as an indicator of spawning behavior of Japanese eel, due to the NEC are affected by the occurrence of the El Nino events (Kimura et al., 2001), and the fluctuation of the NEC dominates the success and failure of larval transport.

 

Therefore, Firstly, we have to understand the generation properties of Ocean-Climate changes in the Pacific and the Atlantic using several statistics data, and then getting hold of the changes of oceanic structures in the two oceans when these ocean-climate changes, particular El Niño and non- El Niño events. the output from the IPCC simulations is thought to provide us with many imformations of climate changes in the scale of the Pacific.

Perhaps, we will use the air pressure, sea surface air pressure, skin temperature, and wind data for our study.

 

144.  Motoki Nishimori     mnishi@niaes.affrc.go.jp

Risk analysis of the future climate change and variability on agriculture in East Asia

Subjects :

1.Development of statistical downscaling method 

to project regional year-to-year climate change of East Asia 

by using the latest results of multi-AOGCMs.

2.Stochastic risk analysis on the variation of agricultural environment 

and potential agricultural production in East Asia 

based on above downscaled climate change scenario. 

Model data required:

Monthly and daily 

 temperature (average, maximum and minimum)

 precipitation

 short-wave radiation

 relative humidity or water vapor pressure

 surface wind speed

 surface and sea level pressures

 geopotential height and wind vector at 850, 500, 200 hPa field

Registration Members: 

 Drs. Motoki Nishimori, Masayuki Yokozawa, Hitoshi Toritani and Yasushi Ishigooka 

(National Institute for Agro-Environmental Sciences of Japan) 

 Professors Yousay Hayashi and Hiroaki Ueda

(Graduate School of Life and Environmental Sciences, University of Tsukuba, Japan)

·  Saji Hameed         saji@hawaii.edu

Indian Ocean Dipole's impact on  southern hemisphere interannual

variability in 20th and 21st century climate.

Objective of the analysis: 

___________________________

Recent studies have shown that SST variability associated with Indian 

Ocean Dipole events have significant impacts on local as well as 

remote climate (especially in the southern hemisphere). This study 

will evaluate to what extent CGCM simulations of present climate 

represent 

local and remote impacts associated with Indian Ocean Dipole events. 

Succesful simulations

will be further analysed for key atmospheric processes that mediate

Indian Ocean SST and the impacts.

A second objective is to examine how Indian Ocean variability and its

impacts change in CGCM simulations under various global warming 

scenarios. 

Model data required :

_____________________

*  Global, Monthly mean, fields from all available IPCC AR4 models.

Ocean component data

1. sea_surface_temperature (tos)

2. sea_surface_height_above_geoid (zos)

Atmospheric component data

A. Surface data

  1. air_pressure_at_sea_level (psl)

  2. convective_precipitation_flux (prc)

  3. eastward_wind (uas)

  4. northward_wind (vas)

  5. air_temperature (tas)

B. Pressure level data (200 mb level)

   1. geopotential_height (zg)

   2. eastward_wind (ua)

   3. northward_wind (va)

146.  Tianjun ZHOU    zhoutj@lasg.iap.ac.cn

East Asian climate change related to the annular modes

A study of high latitude processes and East Asian climate variation by using coupled models

147.  Jason Lowe    jason.lowe@metoffice.com     (2 projects)

Project 1:  Comparisons of spatial patterns of sea level change in OAGCMs 

Aims:-

· To compare patterns of sea-level variability and change from different models.

· Compare model results with observations of recent past and consider the appropriateness of scoring the model simulations.

· To investigate mechanisms that determine model patterns of change. 

Motivation:-

Sea-level changes are an important aspect of future climate change and, without adaptation, are predicted to lead to severe impacts on century timescales. In the third assessment report OAGCM simulations suggested that sea level changes will not be globally uniform, with some locations experiencing up to twice the global mean value. However, there was much disagreement between the simulated patterns of change. 

We aim to build on the work of the TAR by looking at the spatial patterns of sea-level rise projected by the models taking part in the 4th assessment. In addition to a simple inter model comparison, we will compare patterns with observations and consider ways of weighting/scoring the patterns. We also aim to understand what controls the spatial patterns of sea-level change by looking at the relative importance of steric and barotropic changes, and the roles of temperature and salinity changes. If time permits we will examine the relative importance of differences in surface forcing and differences in the ocean response.

Method:-

· Download relevant control and anomaly data for all models from PCMDI.

· Inter compare model patterns of sea-level changes and patterns of variability.

· Compare model patterns with observations and score/weight the model sea-level patterns. Examine sensitivity to different assumptions.

· Compare patterns of steric change (from density) and variability.

· Compare patterns of barotropic change and variability.

· Split steric change into contributions from temperature rise and salinity.

· If time allows, take monthly anomalies of heat, moisture and momentum from non-Hadley Centre model and apply as anomalies to Hadley Centre control. This will also be done with our own model.

Data:-

All models

Sea surface height

Ocean insitu temperature and salinity

Stream function or total ocean velocity

One non-Hadley Centre model

Fluxes of heat, moisture and momentum into the ocean.

From anomaly simulations (1%, A2 and A1B) and control.

Project 2:  Investigating spatial patterns of large-scale surface climate change in OAGCMs 

Aim:-

· To characterise features of surface climate change in the AR4 OAGCMs.

· To begin an investigation of the mechanisms of change.

Motivation:-

Several large-scale features are apparent in the surface patterns of change in transient OAGCM simulations; such as the land-sea contrast and polar amplification. In previous assessment reports the geographical patterns of the ratio of time mean changes to intra model spread have been considered, and we aim to do this for the climate projections in the fourth assessment report and characterise their robust and non-robust features. 

The second stage of our project will involve trying to understand what causes the models to agree in some regions, and for some large scale features, but not for others. In the first instance we will use output from the Hadley Centre perturbed physics ensemble (QUMP) to suggest controlling factors for features of interest. Later, budget calculations will be used to investigate the mechanisms in the Hadley Centre models in more detail.

Method:-

· Download IPCC data from PCMDI.

· Plot basic statistics for multi model ensembles of T1.5m, PPN, soil moisture and PMSL. We will characterise regions using the ratio of (mean change)/(standard deviation), look at the positioning of sharp gradients, and at polar amplification and the land-sea contrasts.

· Identify mechanisms that determine features of change:-

· For each identified feature, refer to QUMP ensemble and use this to provide guidance on what controls sensitivity of surface climate features in each region. Does this appear consistent with the inter model structural  differences?

· If time allows, investigate what determines the patterns of change in the Hadley Centre models using:- local budget calculations and (later) GCM resolution regional simulations.  

The evaluation of mechanisms will also be informed by efforts to analyse the contributions of local feedbacks to climate sensitivity plus perturbed SST experiments, which will be done elsewhere in the Hadley Centre program. 

Data:-

T1.5m, PPN (convective and large scale), soil moisture and PMSL.

      (Radiative fluxes will be needed for local contribution to climate sensitivity.)

       From anomaly simulations (1%, A2, A1B and B1) and control.

· Michael Winton                    Michael.Winton@noaa.gov

Diagnosis of Arctic Shortwave Budget Changes

Michael Winton

GFDL/NOAA

Princeton University

P.O. Box 308

Princeton, NJ 08542

Phone:  (609) 452-6531

Fax:    (609) 987-5063

Email:  Michael.Winton@noaa.gov
This project will apply a new technique for separating atmospheric and

surface influences on the shortwave budget to the Arctic simulations of

the models.  The project will address the issue of whether differences

in the perturbed shortwave budgets contribute to differences in simulated

Arctic warming.  And, assuming so, quantitatively assess the roles of

changes in atmospheric and surface optical properties in the differences.

The study is motivated by the finding of significant differences in

Arctic temperature, sea ice and cloud cover responses to CO2 forcing in

the predecessors to the AR4 models.  The focus will be on shortwave and

related variables in the 1%/yr CO2 increase simulations.

· Reiner Schnur           schnur@dkrz.de

Global analysis of changes in weather extremes

Dr. Reiner Schnur

Jana Sillmann

Max Planck Institute for Meteorology

Bundesstr. 53

20146 Hamburg

Germany

Phone: +49 40 41173-379

e-mail: schnur@dkrz.de
Objectives: To analyze changes in extreme weather events globally and for selected regions (e.g. Europe, North/South America, Africa, Asia, Australia) under increased greenhouse gas conditions and to detect these changes in observations of the last decades. In particular:

· Analyse global changes in the probability and distribution of extreme weather events based on daily temperature and precipitation as well as the derived extremes indices after Frich et al. (2002). The methods include e.g. the fitting of the daily precipitation data to statistical distributions (e.g. Gamma, Generalized Extreme Value) and the analysis of the changes in the distribution parameters under increased greenhouse gas conditions. Statistical tests will be applied regarding the significance of the changes in the parameters as well as the goodness-of-fit.

· Apply the optimal Bayesian detection and attribution methodology of Schnur and Hasselmann (2004) to the multiple indices considered in (i) using the different model (ensemble) experiments. This approach automatically includes model uncertainty in the analysis, and allows to assess the sensitivity of achieved detection levels on prior judgements of the expected changes.

References: 

Frich, P., et al., 2002: Observed coherent changes in climate extremes during the second half of the twentieth century. Climate Research, 19, 193-212.

Schnur R., and K. Hasselmann, 2004: Optimal filtering for Bayesian detection and attribution of climate change. Climate Dynamics, in press.

Data required: 

Daily temperature and precipitation (Table A2a): tas, tasmin, tasmax, prl

Annual extremes indices (Table A4): all

Simulations used:

Control runs, 20th century runs, SRES scenario runs

150.  Ningfang Zhou    zhounf@mail.iap.ac.cn

Numerical Simulation of The South Asia High and Its Impacts on The Summer Monsoon Precipitation over East Asia

YU Yongqiang, ZHOU Ningfang

LASG, Institute of Atmospheric Physics,

 P.O. Box 9804, Beijing 100029,

 P.R. China

e-mail address: zhounf@mail.iap.ac.cn

Object: Observed results show the South Asia high (SAH) is one lower stratosphere semi-permanent anti-cyclonic circulation over the Northern Hemisphere, and is one of the leading members of the Asia summer monsoon. The varieties of the SAH effect obviously on the atmosphere general circulation and precipitation in the East Asia. By use of the global coupled model, especially by comparing the simulations in various models, it is very interesting and important to study the basic characters of the SAH and its trends on the background of the global warming, and the objects are as the below:

 (1) To compare and test the simulation abilities of the basic characters of the SAH in different global couple models, such as the ability about simulation of local, strength, seasonal and inter-annual varieties and so on.

 (2) The observed data and the reanalysis data are applied to analyze the relations between the SAH and the summer monsoon precipitation in 20th century, and the same discussion will be done based on the output of the 20th century simulation in CMIP. By comparing the results, the simulation abilities about the trends of the SAH and the summer monsoon precipitation over East Asia in the 20th century will be tested.

 (3) Based on analyses above and the outputs of the 20th century simulation in CMIP, the more discusses focus on the trends of the SAH and its possible mechanism on the background of global warming in the future.

The model data required：The monthly-mean 2-d data including pr, tas, hfls, hfss, ts, ps, prsn, and rlut and monthly-mean 3-d data including ta, ua, va, zg, hus and hur are from the runs being performed by modeling groups for the AR4 as the below: 

⒈ 20th century simulation to year 2000,then fix all concentrations at year 2000 values and run to 2100(CO2 ～ 360ppm)

⒉ 21th century simulation with SRES A1B to 2100,then fix all concentrations at year 2100 values to 2200(CO2 ～ 720ppm)

⒊ 21th century simulation with SRES B1 to 2100,then fix all concentrations at year 2100 values to 2200(CO2 ～ 550ppm)

⒋ 1% CO2 run to year 80 where CO2 doubles at year 70 with corresponding control run

⒌ 100 year(minimum) control run including same time period as in 1 above

·  Adam Scaife       adam.scaife@metoffice.com

The North Atlantic Oscillation: Climate Change versus Climate Variability.

Dr. Adam Scaife1, Prof. Geoffrey Vallis2, Ruth McDonald1, Dr. David Fereday1, 

Dr. Marika Holland3, Dr. Fred Kucharski4 and Dr. Franco Molteni4.

1 - Hadley Centre, Met Office, Exeter, UK.

2 - GFDL, Princeton University, Princeton, USA.

3 - NCAR, Boulder, USA.

4 - ICTP, Trieste, Italy.

The North Atlantic Oscillation (NAO) is the dominant pattern of variability on timescales from days to decades in the Atlantic region of the Northern Hemisphere and climate change patterns project positively onto the NAO.  Despite this, estimates of the NAO response to anthropogenic forcing are poorly constrained.  Similarly, the magnitude and nature of internal variability in the NAO and the role of coupling with the ocean and the stratosphere are only just beginning to be understood.  We therefore propose the following analysis to reduce some of these uncertainties for the IPCC AR4 and to reach the latest consensus using current models.

a)  Climate change and climate variability in the NAO.  Timeseries of gridpoint and pattern based measures of the NAO will be used to determine a multi-model mean response of the NAO to anthropogenic climate forcing and its effect on surface temperature.  Uncertainty in the expected NAO changes due to model formulation and internal variability will be assessed, and any changes in NAO structure will be examined.  Comparison will also be made with recent observed NAO changes.

b) The link between changes in the NAO and eddy statistics. The IPCC Beijing workshop concluded that intercomparison of mid-latitude cyclones in models was difficult because different tracking methods have been used.  Here we will apply a single mid-latitude storm tracking routine to data from each model to analyse changes in frequency, intensity and life-times of mid-latitude storms.  A model inter-comparison of changes in storms will also be carried out and the changes in storms will be linked to changes in the NAO.

c) The role of boundary conditions. There is current debate about the role of lower and upper boundary conditions on the NAO from the sea-surface and the stratosphere.  We will carry out a preliminary search for links between these boundary conditions and changes in the modelled NAO.

To carry out this analysis we require monthly-mean sea level pressure fields, monthly mean land and sea-surface temperature fields, high frequency sea-level pressure fields (12 hour intervals or higher frequency), monthly mean lower stratospheric zonal winds.  Data are required from control and at least one scenario experiment.

Contact details: 
Email: adam.scaife@metoffice.gov.uk



Tel: +44 (0)1392 884056

· Clair Hanson            c.hanson@uea.ac.uk   (1 project)

Matt Livermore          m.livermore@uea.ac.uk   (1 project)

Assessing the impact of climate change in the European Union and the potential benfits of mitigation: the case for human health and energy consumption

People involved:

Matt Livermore (m.livermore@uea.ac.uk)

Jean Palutikof (j.palutikof@uea.ac.uk)

Graham Bentham (g.bentham@uea.ac.uk)

Tim Osborn (t.osborn@uea.ac.uk)

Aims and Objectives:

Previous work has looked at the potential global impacts of climate change on human health using the HadCM3 SRES scenarios (van Lieshout et al. 2004) and the potential benefits of stabilisation using two HadCM2 scenarios (s750 and s550) (Arnel et al, 2002).  

To conduct two sectoral impact analyses investigating the impact of climate change on (i) electricity and gas demand and (ii) human mortality rates across Europe, using a suite of national-level impact models.  The models have already been run using daily data from 7 SRES-driven HadCM3 experiments but in order to capture the full range of uncertainties results from other models are required.  With the likely impacts identified, an assessment could then be made of the potential benefits of climate mitigation policies using the new stabilisation scenarios outlined in the IPCC announcement, "Opportunity to participate in climate model analyses leading towards the IPCC Fourth Assessment Report".  In order to perform such a set of analyses the following daily data sets would need to be made available:

* Essential Data sets needed to compute effective temperatures and stress indices

1) Daily tmax and tmin

2) Daily relative or specific humidity

3) Daily mean max and mean windspeed

4) Daily mean SLP

5) Daily precipitation

* Secondary data sets to aid in understanding of model behaviour (ideally daily but monthly would do)

5) Daily soil moisture

6) Daily latent surface heat flux

7) Daily evaporation

References:

M. van Lieshout,, R.S. Kovats, M.T.J. Livermore, and P. Martens (2004) Climate change and malaria: analysis of the SRES climate and socio-economic scenarios, Global Environmental Change, 14 (1): 87-99.

Arnell NW, Cannell MGR, Hulme M, Kovats RS, Mitchell JFB, Nicholls RJ, Parry ML, Livermore MTJ, & White A (2002) The consequences of CO2 stabilisation for the impacts of climate change,  Climatic Change, 53 (4): 413-446.

Title:

Changes in the frequency and intensity of North Atlantic Extra-tropical Cyclones under future climate change

People involved:

Clair Hanson (c.hanson@uea.ac.uk)

Climatic Research Unit, University of East Anglia, Norwich, UK

Subject and Objectives:

There are two main objects to this exercise. The first is to assess the ability of a suite of atmosphere-ocean coupled GCMs to simulate the current North Atlantic storm track. Comparisons will be made with ERA-40 reanalysis data. Low pressure centres will be identified from mean sea level pressure data using an objective detection algorithm as described in Hanson et al (2004). The second aim is to identify any changes in cyclone frequency, intensity and distribution across the North Atlantic. This has implications for society as a whole both in terms of loss of life and economic losses.

A similar study has been carried out based solely on the Hadley Centre HadAM3H and HadCM3 models (Hanson et al (2003)). A more robust study would incorporate uncertainty which would be addressed by analysing a suite of GCMs.

Hanson, C.E., Palutikof, J.P. and Davies, T.D. (2004) Objective Cyclone Climatology of the North Atlantic – A Comparison between the ECMWF and NCEP/NCAR Reanalysis Models, Climate Dynamics 22, 757-769

Hanson, C.E., Holt, T., and Palutikof, J.P. (2003) An Integrated Assessment for the Potential for Change in Storm Activity over Europe: Implications for Insurance and Forestry in the UK. Tyndall Centre for Climate Change Project IT1.4 Final Report, University of East Anglia.

Model data required:

Variables: Daily mean sea level pressure

Simulations: 20th century historical run, 21st century scenario runs (SRES A1FI, A2 and B2), all ensemble members (where available) in order to assess the significance of any identified changes, and the control run. 

Title:

Changes in East African precipitation variability and extremes under climate change.

People involved:

Clair Hanson (c.hanson@uea.ac.uk) Climatic Research Unit, Univ. East Anglia

Declan Conway (d.conway@uea.ac.uk) School of Development Studies, Univ. East Anglia

Subject and Objectives:

The aims of this study will be to: i) analyse the range of uncertainty in the climate projections ii) validating GCM output in order to assess the confidence of future simulations of climate change. This will include an examination of the ability of the GCMs to reproduce the relationship between large-scale ENSO, IOD and East African rainfall.

Model data required:

Variables: Daily precipitation, daily surface temperature, daily mean sea level pressure, U and V wind components at the surface and upper atmosphere (where available).

Simulations: 20th century historical run, 21st century scenario runs (SRES A1FI, A2 and B2), all ensemble members (where available) in order to assess the significance of any identified changes, and the control run. 

· Ruediger Gerdes      rgerdes@awi-bremerhaven.de

Freshwater balance of the Arctic Ocean: 

The Arctic Ocean fresh water balance has shown considerable fluctuations 
in the recent past. Over the last 3-4 decades, sea ice volume and the 
fresh water stored in the Arctic halocline apparently decreased. The 
fresh water was exported into the Nordic Seas and the subpolar 
North Atlantic with possible consequences for the overflows and 
LSW formation. We propose to analyze the fresh water exchanges of 
the Arctic Ocean with the Pacific and Atlantic, the role of sea ice 
and precipitation and run off in AR4 climate model simulations. 

The work will be done by R.Gerdes, M.Karcher, F.Kauker, and 
C.Koeberle at the Alfred-Wegener-Institut, Bremerhaven, Germany. 
Collaboration is possible with members of the Arctic Ocean Model 
Intercomparison Project and the International Artic Research 
Center, Fairbanks. No formal collaboration has been negotiated 
yet. 

Model data required are monthly mean fields of all ocean quantities, 
(especially velocity, temperature, salinity) for the duration of control and scenario runs. For analysis of the forcing of fresh water variability, monthly mean fields of surface fluxes and atmospheric surface quantities (wind stress, scalar wind, surface air temperature, 
dew point temperature, SLP, cloudiness, precipitation) would be 
desirable. Furthermore, we would need sea ice conditions (ice 
thickness, concentration, ice drift, melting/freezing rates) and 
run off data.

· Gillian Kay          gillian.kay@ouce.ox.ac.uk

Variability in the teleconnection between the tropical

Pacific and the Indian Ocean and Africa in the 20th to 22nd Centuries.

This research will be carried out by Gillian Kay and Richard Washington of

the Oxford Centre for the Environment, Oxford University.

The Indian Ocean is known to exert influence over rainfall in Africa, and

therefore there has been a focus on investigating controls upon Indian Ocean

variability, particularly those associated with the El Niño-Southern

Oscillation (ENSO) and Indian Ocean Dipole (IOD) activity.  Much of the

potential predictability of African rainfall has been based on ENSO-related

variability.  Growing empirical evidence, supported by limited model-based

experiments, suggests that the teleconnection between the two ocean basins

has not been constant over the course of the 20th Century.  Hence, it is

important to investigate how the teleconnection may vary under a warming

background climate to find if the observed changes can be accounted for by

low-frequency internal variability, or whether climate change is likely to

play a role in altering the teleconnection.

To carry out this work, we will require the following data:

-  radiation components, SAT, SLP, rainfall, cloud cover, OLR;

- at pressure levels 1000mb, 850mb, 700mb, 500mb, 200mb: u, v, q,

geopotential height;

- at 500mb: omega

- ocean wind stress, SST

· Pascal Terray             Pascal.Terray@lodyc.jussieu.fr

Variations of the role of the Indian Ocean in the Monsoon-ENSO system 
during the 20th and 21st centuries with a particular focus on the interannual and decadal time scales.

· Vicente Barros        barros@at.fcen.uba.ar

The ENSO  effects in the atmospheric circulation

and in the climate of southern South America

Objective: To test the model simulation skill in  reproducing: the ENSO

features. and if so  to test their skill to simulate  the atmospheric

circulation and climate of southern South America. Constructions of

 21st century regional scenarios

Data required:

Simulations:

-20th century simulations to year 2000

-21st century simulations with SRES A2 and B1  to year 2100

For each simulation the global monthly means of :

Sea surface temperature (tos)

air surface tempertaure (tas), sea level presure (psl) and precipitation

flux (pr)

and at the geopotential heigth at 850, 500, and 200 hPa  the following

 variables: geopotential height (zg850, zg500, zg200), eastward wind

(ua850, ua500, ua200), northward wind (va850, va500, va200)

· Haibin Li           hli@envsci.rutgers.edu

Evaluation of land surface processes  to identify model differences and analyze the causes for 
such differences in terms of their parameterizations

I would like to conduct one of the analyses of model output, specifically of land surface processes.  I would like to 
evaluate the model outputs with soil moisture and other hydrology observations we have collected from around the world 
(http://climate.envsci.rutgers.edu/soil_moisture/).  The goal of this evaluation is to identify model differences and analyze the causes for 
such differences in terms of their parameterizations. 

The model outputs we will need for the analysis are: monthly average runoff, evaporation, evapotranspiration, precipitation, temperature, 
sensible heat fluxes, all terms in surface radiation (upward and downward shortwave and longwave), surface albedo, and cloudiness, and 
end of month soil moisture, snow water equivalent, and actual snow depth.  If end-of-month values are not available, then we will work with 
monthly averages, but this will prevent study of closure, as these last terms are reservoirs and not fluxes.
=======================================

 ---------------------------------

·   Fulu Tao     taofl@niaes.affrc.go.jp

Vulnerability  assessment of agriculture and water resources to climate change in East Asia and China. 

I am very interested in using climate scenarios from muti-model output to analyze future agricultural production and water resources.

· David Atkinson      datkinson@iarc.uaf.edu    (2 projects)

High-magnitude wind events over the circum-polar coastal zones.

David E. Atkinson, University of Alaska Fairbanks 

( datkinson@iarc.uaf.edu ), (tel) +1.907.474.1126

Steven M. Solomon, Natural Resources Canada

Donald Forbes, Natural Resources Canada

Our proposal in general concerns wind-field climatology in the coastal margins of the Arctic polar regions. We specifically propose to extract from CMIP model runs a) individual high-magnitude wind events and b) indicators of background windfield strength and direction. These regions are sensitive to erosive activity in part due to wind-driven wave activity. Coastal erosion places infrastructure and habitat at risk. Recent trends suggest that increasing wind fetch due to sea-ice margin retreat, as well as lengthening ice-free seasons, act to increase the erosive power of wave activity and the length of time for wave attack to occur. High-magnitude wind events are the most effective agent of coastal change. It is important to determine if these occurrences are likely to change in frequency or intensity into the future. Atkinson, Solomon and Forbes propose to use daily u and v fields to identify trends in average windfield vectors. As well, high-magnitude wind events will be identified using a demonstrated algorithm from wind fields derived from high temporal resolution pressure grids (3-hourly data). 

The objective of this work is to obtain information about future trends in wind forcing, background and extreme, and to then place these results into an erosion context using existing knowledge about coastal response to wind forcing. 

This work will require the following data fields:  


Daily-mean 3-d atmosphere data:

eastward_wind 

(ua) 

northward_wind 

(va)


3-hourly 2-d atmosphere data:



air_pressure_at_sea_level 
(psl)

Circum-polar melt season trends

David E. Atkinson, University of Alaska Fairbanks 

( datkinson@iarc.uaf.edu ), (tel) +1.907.474.1126

This proposal in general concerns melt-season length over the circumpolar Arctic and Antarctic regions. Specifically, it is proposed to use daily 2m temperature data from CMIP model runs and determine for both circumpolar regions:

· Annual melt season start and end dates and melt season length, 

· melting degree day totals by year, and 

· trends and inter-annual variability in all three parameters.

Melt season length is an important environmental forcing factor for the terrestrial environment, including ecological, glaciological, and ground ice components, and for the marine environment, where it affects the sea-ice regime. The melting degree-day metric is a recognized indicator of seasonal energy that has seen widespread use. Circum-polar gridded datasets lend an important perspective and can identify regional variations in hemispheric trends, which can aid studies of atmospheric dynamics (e.g. Fig 1). 
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Figure 1: CircumArctic melting degree-day plots: A) comparison of two years 1998 and 1987 (degree-days), B) simple linear trends in melting degree-day, 1950-2000 (days/year). Data NCEP/NCAR reanalysis 2m air temperatures.

The objective of this work is to use the parameters listed in a), b) and c) above to determine linear and spatial trends in melting degree-days and melt season timings and lengths. Results from this work will support broader atmospheric dynamical investigations, help provide insight into model discrepancies, and would provide an important component of research in other disciplines mentioned above. Code to extract and process the data has been written for work with reanalysis data sets. 

This work will require the following data fields:  


Daily-mean 2-d atmosphere data:

air_temperature 

(tas) 

· Martin Montero      mmontero@tlaloc.imta.mx

Interanual and interdecadal variations of the North American Monsoon through the 21st century climate.

 

Objective:       The North American Monsoon Experiment (NAME) is currently being carried on and we certainly increase of knowledge about it in the years to come. Dr. Lobato is currently a PI of the NAME science working group. The main goal here is to determine what possible changes in the interannual and interdecadal variations of the North American Monsoon would occur in the 21st century under various climatic scenarios. 

 

Recently, Higgins et al. (1998) demonstrated that interannual variability of the continental-scale precipitation pattern closely imitates the seasonal changes associated with the development of the North American Monsoon System (NAMS). It is important to determine to what extent this pattern is captured in coupled GCMs. On the other hand, recent coupled GCM and observational studies (e.g. Latif and Barnett 1994; 1996) have implicated Namias’s hypothesis in the decadal variability of the North Pacific-North American sector.  Namias argued that SSTA in the North Pacific influence the atmospheric transients, hence the mean westerly flow in such a way as to reinforce the original SSTA.  

 

Model Data Required: Precipitation, surface temperature, pressure, wind, geopotential height, radiation fields, and cloudiness monthly data of the following products:

 

1.  20th century simulation to year 2000, then fix all concentrations at year 2000 values and run to 2100 (CO2 ~ 360ppm).

 

2.  21st century simulation with SRES A1B to 2100, then fix all concentrations at year 2100 values to 2200 (CO2 ~ 720ppm)  we require just up to 2100.

 

3.  21st century simulation with SRES B1 to 2100, then fix all concentrations at year 2100 values to 2200 (CO2 ~ 550ppm)  we require just up to 2100.

 

4. 21st century simulation with SRES A2 to 2100.

 

6.      100 year (minimum) control run including same time period as in 1 above.

 ----------------------------------------------------------------

· Cara C. Henning      henning@atmos.berkeley.edu

How do rising global temperature and changing salinity affect the ventilation of the intermediate and deep ocean?  

As global temperatures and/or fresh water fluxes increase, we expect the upper ocean to become more buoyant, suggesting, at least at first, a larger vertical density gradient.  This in turn can act to reduce the upwelling across isopycnals, which can reduce the communication of tracers from the abyss to the surface.  In addition, it may also change the volume of water which outcrops at the surface in the polar latitudes, changing the pathways of water formation and tracer cycling.  As the surface warms and/or freshens and certain isopycnals cease to outcrop, tracers along these isopycnals will be isolated from the surface and sequestered in the ocean on time scales shorter than diffusive time scales, but this may also limit the future capacity of tracer uptake at the surface.  This will have particular relevance in the Southern Ocean, where tracers are brought to the surface and cycled back into the interior. 

Investigators: Cara Henning (postdoc) with my advisor, Inez Fung. 

Necessary Data:  Ocean potential temperature, salinity, potential density, vertical velocity, surface heat flux correction, and surface freshwater flux from several models and for the climate change scenarios extending for long periods in time (eg, #8: A1B and B1 going to year 2300).  Any models which have a passive tracer would provide an opportunity to explicitly investigate tracer cycling. 
---------------------------------------------

161.  Peter Gleckler and multiple members of the PCMDI staff      gleckler1@llnl.gov

Evaluation of the Simulated Mean Climate using PCMDI Summary Statistics 
Evaluation of the control runs in this new simulation data set will 
provide an important foundation for the analysis of the various scenario 
simulations.  We intend to apply simulation summary statistics developed 
at PCMDI (including already published and new metrics) to evaluate global 
and large scale climatological features of the coupled control runs being 
run for AR4.  A diverse collection of observationally-based reference data 
will be utilized.  Taylor and Portrait Plots, both used in the TAR, will 
be revisited and expanded, comparing models with each other and available 
observations.  These newer simulations will also be compared with those in 
the CMIP2+ database, and the multi-model mean from both (CMIP2+ and the 
newer IPCC AR4) will be compared.  Virtually all of the monthly mean 
database for which we have observational estimates will be utilized. 

_______________________________________________________

· Caspar Ammann               ammann@ucar.edu

Comparison of the 20th century runs of the IPCC models with respect to the role of natural forcings

I would like to compare the volcanic and solar signal in the IPCC experiments as they get available later this year. First, temporal structures of hemispheric/global response are a first order estimate of natural climate change, particularly if ensembles of 3 or more are available. Our wavelet extraction should be able to pick up the 11-, 22- and ~85-year signals resulting from most solar forcing series. The volcanic signatures will be much easier, but our automatic state-space model will quantify the climate response and deliver posterior probabilities. Second, spatio-temporal signal extraction and response of internal modes to the forcings will be another focus point. This will help to build a quantitative base for studies that 'recognize' a 'clear' solar signal in observed time series across the world, and thus contribute strongly towards a more solid reference for the role of natural forcing during the 20th century. I expect that we will recognize how this role changes over the course of the century. 

Fundamentally, this work is crucial for the paleo chapter: as a calibration for the (few) transient simulations that have been run for pre-industrial conditions (NCAR, MPI, HadCenter, LMD,...). It will be a very strong message against the random criticism of massive underestimation of natural forcings if we can show that the identical approach as used in the 20th century of implementing natural forcings does actually result in acceptable climate under pre-industrial conditions. This way, as I often push for, the famous statement of "last 50 years" can be expanded to something more along the lines of "natural forcings explain well climate prior to large anthropogenic changes of atmospheric composition, but the last (3?) decades of the 20th century can only be explained when anthropogenic forcing is included".

162.  María de la Cruz Gallego Herrezuelo           maricruz@unex.es

Analysis of the GEV distribution from maxima of daily precipitation data

* Persons involved: J. A. García, M. C. Gallego and A. Gordillo.

* Subject: Analysis of the statistical distribution of maxima of daily

precipitation.

* Objective: Analysis of the GEV distribution from maxima of daily

precipitation data. Calculus of the three parameters of the GEV

distribution with trend covariates. Interpolation and spatial study of the

trends. Comparison of the results from different climatic models.

* Model data required: Daily precipitation data at each grid point.

163.  

Explaining Differences in Global Climate Sensitivity among IPCC Models and Determining the Contributions of Various Radiative Feedbacks

Karl E. Taylor (PCMDI) and Mark Webb (Hadley Centre), with the possible participation of George Boer (Canadian Centre for Climate Modeling and Analysis), Peter Gleckler (PCMDI), and Charles Doutriaux (PCMDI), among others.

15 July 2004

We expect that simulations of future climate change performed in preparation for the IPCC Fourth Assessment Report will, as in the past, yield a range of predictions, with global mean equilibrium climate responses differing by perhaps a factor of two. Although the model predictions of climate change for a few decades from now will likely vary by a substantially smaller amount (because in transient climate change, ocean heat uptake tends to moderate differences in climate sensitivity), the reasons for differences in global climate sensitivity can shed light both on why models differ, and also on which feedbacks are largest and most important to get right. Thus, the uncertainty in future predictions of climate change can be better gauged if the feedbacks are better understood. We propose to analyze feedbacks in the climate models by focusing primarily on the idealized coupled model experiments involving 1% per year increases in CO2 and the slab ocean equilibrium experiment in which CO2 is doubled. These idealized experiments are the easiest to analyze because the CO2 radiative forcing scales logarithmically with concentration. If the modeling groups calculate clear-sky and all sky CO2 radiative forcing for a doubled concentration of CO2, we will be able to use methods for estimating feedbacks by monitoring the fluxes of radiation at the top of the atmosphere. We should be able to gauge the relative importance of shortwave and longwave cloud feedbacks (due to overall cloud fraction changes as well as changes in the combined effects of distribution and optical propoerties), surface albedo feedbacks (e.g., due to snow, sea ice, vegetation changes) and also the combined effects of water vapor and lapse rate. We expect to consider not only the global differences in feedbacks among the IPCC models, but also their spatial and perhaps seasonal differences. If modeling groups calculate the radiative forcing in the other scenario simulations, we will also analyze these using the same methods.

Secular Trends and Climate Drift in Coupled Ocean-Atmosphere GCMs

Curt Covey and Peter J. Gleckler

<br>Program for Climate Model Diagnosis and Intercomparison

<br>LLNL Mail Code L-103

<br>Livermore, CA 94550 USA

<br>

<br>1-925-422-1828 (voice)

<br>1-925-422-7675 (fax)

<br>covey1@llnl.gov

<p>

A long standing problem with coupled ocean-atmosphere GCMs is that

when the ocean and atmosphere are linked together, the simulated climate

can drift away from observations unless constrained by ad hoc adjustments

to air-sea fluxes ("flux adjustments").

In 2001

the 3rd Assessment Report of the IPCC noted that some modern coupled GCMs are

able to maintain stable runs without flux adjustments.

In the PCMDI's first appraisal of the state of the art of coupled GCMs, we

confirmed and elaborated this finding by examining output from the most

recent phase of the Coupled Model Intercomparison Project.

We found that surface temperature trends are small compared with

observed trends, as expected for control run simulations in which

external climate forcing factors are held constant.

Deep ocean temperature and salinity trends are small enough

for model control runs to extend over 1000 years or more, but trends

in some regions, most notably the Arctic, are inconsistent among the

models and may be problematic.

<p>

We plan to repeat this study using control run output from models

contributing to the 4th Assessment Report of the IPCC.

We require monthly means of surface temperature,

3D ocean temperature and 3D ocean salinity.

We may also examine related fields such as ocean currents and air-sea fluxes

of water, energy and momentum.

Results for the IPCC 4AR models, when compared with the earlier

generation of models in the CMIP database, will allow assessment of

model improvements.

Scott Song   Qian.Song@noaa.gov
Study of the transport and water mass properties of the Indonesian Throughflow in the coupled model simulations for the IPCC report

Qian Song

Program in Atmospheric and Oceanic Sciences/GFDL


The Indonesian Throughflow (ITF) is an important component of the global thermohaline circulation, and regionally it provides an essential pathway for the freshwater and heat transfer from the western Pacific to the Indian Ocean. The variability of the ITF, therefore, affects not only the heat and freshwater budgets of the Indo-Pacific basin, but also the global climate. Thus, it is critical for global climate models to simulate the ITF transport and water mass properties correctly to address climate change issues. However, the extremely complex topography of the Indonesian Seas imposes substantial challenge to numerical modelers, and the skills of those global climate models in reproducing the ITF characteristics are largely unknown. In addition, because of the sparseness of observations on the ITF, there is need to study the ITF variabilities in numerical models, which has been done mostly in ocean-only models. This proposed study has two objectives: (1) assess the coupled model simulations of the transport and water mass properties of the ITF by comparing the model simulations with observations (which include mooring measurements, XBT, CTD measurements from ARLINDO project) and intercomparing among models; and (2) investigate the variabilities, both natural variabilities and those forced by greenhouse gases, of the ITF transport in the coupled models on various time scales and their relationship with large scale wind fields and phenomena such as ENSO. The model outputs we need are: (1) temperature, salinity, horizontal velocities in eastern Indian Ocean and western Pacific Ocean; (2) sea surface temperature of the Pacific and Indian Oceans; (3) near surface wind fields. This study will not only provide scientific results for the IPCC report, but also serve the general interest of the scientific community in the ITF variabilities in coupled climate models.

Evaluation of model performance as a measure for the production of consensus climate projections in the Australian region 

Steven Crimp and Jozef Syktus

Climate Impacts and Natural Resource Systems

Queensland Department of Natural Resources and Mines

Gate 4, 80 Meiers Rd.

Indooroopilly Qld 4068 

Australia

Phone: +61 7 3896 9795

Fax:  +61 7 3896 9843

email: steven.crimp@nrm.qld.gov.au

One of the single most important barriers to the assessment of climate change impacts on the biophysical environment in Queensland has been the availability of appropriate spatial and temporal climate scenarios.  In addition the uncertainty in the magnitude and direction of projected rainfall, given coupled models poor representation of some of the main rain producing features such as the ITCZ and SPCZ, also poses important limitations on the nature of the impact assessment currently undertaken. 

Using data from the climate change simulations prepared as part of the IPCC AR4 suite we propose to:

· Assess the skill of the AR4 coupled model suite in reproducing seasonal variations in Australian rainfall, potential evaporation, and surface temperatures over the last 50 to 70 years.

· Use the individual model performance, over the historical period, as a measure for constructing consensus/aggregated projections of temperature, rainfall and potential evaporation change in Queensland.

· Downscale the consensus/aggregated projections down to an equivalent 5km resolution using a canonical correlation or normalised differencing approach.  

The development of this methodology will serve to facilitate the production of high-resolution climate change scenarios suitable for use in climate change impact studies in Queensland. 

The data required to undertake this project would consist of the following:

Australian  monthly average rainfall;

Australian surface temperature;

Australian minimum and maximum temperature; and 

Australian potential evaporation.

Alex Polonsky <vao@alpha.mhi.iuf.net>

CLIMATE CHANGE, NATURAL HAZARDS AND ENVIRONMENTAL PROTECTION IN EUROPE

The PRINCIPAL GOALS of the project are as follows:

=B7 to develop and adopt the academic results and output of NATO project

   EST-CLG 978911 concerning global and regional climate changes/weather

   extremes for environment protection from associated natural hazards

   in the Eastern Europe;

=B7 to formulate and apply the recommendations for industry, fishery,

   agriculture, hydrometeorological and ecological services of the

   Eastern European countries in order to solve the environmental,

   energetic, agriculture, ecological, medical and recreation problems

   associated with the climate/weather change and natural hazards and

   to promote the sustainable development of Eastern European countries;

=B7 to involve the new generation of scientists and managers into

  international activity associated with  utilisation of recent

  scientific/informational infrastructure for the environmental protection. 

 To achieve these goals the following tasks should be solved:

(a) to specify and to forecast the regional seasonal European

   manifestations of the global climate changes;

(b) to select the principal modes of regional interannual-to-decadal

   climate variability and to assess the magnitude of corresponding

   variations of frequency and intensity of the weather extremes

   (storms, floods, etc);

(c) to apply these results in the education, industry and agriculture,

   hydrometeorological and ecological services of the Eastern European

   countries.

Among the others we are going to study the output of coupled OAGCMs.

 ====================================================

An assessment of large scale circulation changes in the Southern Hemisphere and impacts on Australasian climate 

Jozef Syktus and Steve Crimp

Queensland Department of Natural Resources and Mines

Climate Impacts and Natural Resource Systems 

Gate 4, 80 Meiers Rd.

Indooroopilly Qld 4068

Australia

Phone: +61 7 3896 9730

Fax:  +61 7 3896 9843

email: syktus@nrm.qld.gov.au

The increasing atmospheric concentration of carbon dioxide and declining concentration of stratospheric ozone has been linked, through modification of radiative forcing, to changes in the polarity of Southern Annular Mode (SAM) in recent decades. 

These large-scale changes in the SAM have also been linked to drying trends in eastern Australia and positive rainfall anomalies in NW Australia in observed rainfall. 

Using data from the climate change simulations for the IPCC AR4  we propose to:

· evaluate how well the Southern Annular Mode is simulated by the range of climate models used to develop the AR4 suite.

· compare the resultant evaluation with model simulations from the Climate of 20th Century Project (grads.iges.org/c20c) and observational data.

· assess the projected changes in the SAM during the transient and stabilization forcing from a range of coupled models.

· evaluate regional teleconnections between projected changes in SAM and regional impacts on seasonal rainfall in the Australasian region.

The data required to undertake this project would consist of the following:

monthly mean sea level pressure, 

700 and 500 hPa geopotential hight, 

850 and 200 hPa u and v components, 

surface temperature and rainfall. 

Daily data for selected circulation fields may be required in a later stage.

Tom Holt <t.holt@uea.ac.uk>

The persons involved are:

Dr Tom Holt, Climatic Research Unit, UEA, Norwich, UK

Professor Lars Barring, Lund University, Sweden

Topic: Time-varying characteristics of global climate extremes in a high

CO2 world

Summary: We would create a number of key indices of climate extremes in

the form of annual maxima and consider the evolution of the parameters

of the Generalised Extreme Value distribution and associated indicators

such as return levels. Of particular note will be the nature of changes

in bootstrapped confidence levels. Do they progress smoothly or change

non-linearly above certain thresholds?

Data required (all daily): 1% CO2 run to doubling with an additional 150

years at 2xCO2 + control run

1% CO2 run to quadrupling with an additional 150 years at 4xCO2 +

control run.

Manfred Mudelsee mudelsee@bu.edu
Analysis topics: (1) Extreme storms in North Sea/North Atalantic region over the past decades to centuries (2) Extreme rainfall in Europe over the past decades to centuries 
(3) Landfalling hurricanes on the US coast since 1850

Description: 
To analyse trends in the occurrence of such extreme events. To compare trends for model output with those for measured data (which we have in case of topics 1 and 2; for topic 3 we could offer our collaboration with data people).


Objective: 
To estimate whether such extreme events are likely or not to occur more frequently in future. 

Method: 


Kernel occurrence rate estimation. I introduced this to analyse flood occurrence in European rivers over the past 500 years (Mudelsee et al. 2003 Nature 425:166-169). In Mudelsee et al. (in press; Journal of Geophysical Research---Atmospheres) we show in detail the methodical edge of our statistical approach over other approaches. 

Model data required: 

Regional climate model output for above regions, at monthly or higher resolution. 
Person responsible for the analysis: 

M. Mudelsee 

Further information, reprints, etc. is on my personal web page.

Xin Qu <xinqu@atmos.ucla.edu>

Strength of surface albedo feedback in future climate change based on PCMDI datasets and some observational datasets.  

First, we will calculate surface albedo

feedback parameters based on the equilibrium climate change simulated by

the models in the PCMDI dataset.  We will also calculate surface albedo

parameters based on the mixture of internally-generated and

externally-forced climate variability simulated in scenario runs by the

same models.  We will analyze the period of the scenario runs

corresponding to the observed climate record.  Then we will calculate

the same surface albedo parameters based on observational datasets, such

as the ISCCP D-series flux datasets.  This observational result will

allow us to determine which models' scenario run surface albedo feedback

parameters are most realistic.  Next we will regress the scenario run

surface albedo parameters onto equilibrium climate change surface albedo

feedback parameters to determine how statistically significant the

relationship between them is.  If we find a highly statistically

significant relationship, we can then determine which which equilibrium

climate change feedback parameters are most likely to be realistic.  If

successful, this work will contribute towards reducing the uncertainty

in equilibrium climate sensitivity, and could provide a paradigm for

observationally-based evaluation of other climate feedbacks.

Xin Qu

Department of Atmospheric and Oceanic Sciences,

UCLA

Cecilia Bitz bitz@apl.washington.edu
Arctic climate change in
the SRES A1B scenario from 2000-2300.

Daily Fields�
Name�
Table�
�
aSea level pressure�
psl�
A2a�
�
aPrecipitation�
pr�
A2a�
�
bScreen Temperature (max)�
tasmax�
A2a�
�
bScreen Temperature (min)�
tasmin�
A2a�
�
cOutgoing Longwave at top of atmos�
rlut�
A2a�
�
cLatent heat flux, surface, upward�
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�
aSpecific humidity @ 1000 to 500 hPa�
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�
aTemperature @ 1000 to 500 hPa�
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�
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�
�
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Monthly Fields�
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�
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pr�
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�
Sea level pressure�
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�
Geopotential height @ 500hPa�
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