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What is GEWEX ?

➢ GEWEX (The Global Energy and Water Exchanges program) : core project 
of WCRP

➢ Dedicated to understanding Earth’s water cycle and energy fluxes at and 
below the surface and in the atmosphere.

GDAP  (GEWEX Data and Analysis Panel) : production and evaluation of long 
term, global atmospheric, surface water, and energy budget products

GLASS  (Global Land-Atmosphere System Study) : model development and 
evaluation, concentrating on the new generation of land surface models.

GHP  (GEWEX Hydroclimatology Panel) : understand and predict continental 
to local-scale hydroclimates for hydrologic applications

GASS (Global Atmospheric System Studies) : projects that bring together 
experts to contribute to the development of atmospheric models
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The LS4P project  (GEWEX/GASS) 

⚫ Spring Land Surface Temperature (LST)
over high altitude regions (Rocky Mountains, 
Tibetan Plateau) impacts  downstream 
summer temperature/precipitation (Xue et al. 

2016, 2018) 

-> LST potential source of atmospheric 
predictability

• LS4P : a coordinated multi-model forecast 
experiment 

⚫ General idea : Adjust LST spring initial 
conditions over high elevation regions (t2m 
bias reduction) in S2S forecasts and evaluate 
the impact on precipitation/circulation 

anomalies ... and skill 
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The LS4P project  (GEWEX/GASS) 

⚫ Setup of a large multi-model predictability study :

Impact of Initialized Land Temperature and Snowpack on Sub-seasonal 

to Seasonal Prediction (LS4P, Xue et al. 2021)

⚫ Endorsed by GEWEX (38 institutions involved, 

https://ls4p.geog.ucla.edu/)
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21 ESM Groups; 
9 RCM Groups; 

7 Data Groups; 
1 Data Base

Five workshops 
(1998, 1999, 2022, 

2023 AGU, 
1999 Nanjing 
University)

https://ls4p.geog.ucla.edu/


• Case study of May-June 2003 : extreme summer drought/flood 
occurred in East Asia after a very cold spring in the TP

• Initialization strategy :

Phase 1 of the LS4P (ending in 2023)

Imposed Mask at 1st time step Simulated May T-2m difference after 
imposing mask for initial condition

Xue et al. (2021, GMD)



Phase 1 of the LS4P (ending in 2023)



LS4P main findings
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(Xue et al., 
BAMS 2022)
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The LS4P project : current status and prospects

• Ongoing : phase-2 of the project

• Case study of May-June 1998 : 

- Severe drought in Texas/Oklahoma with a cold spring in the western U.S. 

- Severe flooding in the Yangtze River Basin with a warm spring in the TP.

- Strong El Nino year : Effect to compare with high elevation LSTs.  

⚫ Third (and last ?) phase to kick-off in ~one year  (AGU 2025) : 
focus on the Andes spring LST and the impact on the subsequent  
Southern Hemisphere atmospheric circulation
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WGSIP Connections with other GEWEX Panels

• GHP Potential Crosscutting Projects : 

Seasonal hydrologic prediction : ‘desirable’ CC activities by GHP. 

Currently seeking a project leader.

• GEWEX OSC :

A few available presentations from the following sessions :
– Land-Atmosphere Interactions and Climate Predictability, Including S2S) 
– Predictability and prediction of extreme events 
– Advances in flood research, including prediction 

https://www.gewexevents.org/osc2024-presentations/
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Any questions ?
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