
LS4P-II Kick Off Workshop on 11Th Dec. 
in the 2022 Fall AGU Meeting 



LS4P-II Meetings in 2023
19 April: LS4P-II RCM Team Meeting
30th May: LS4P-II N. and S. American Team Meeting
6th July: LS4P-II European Hybrid Team Meeting
14-15 Aug. 2023: LS4P-II Asian Hybrid Team Meeting
21 Sept. 2023: Climate model subgroup meeting
10 Dec. 2023: LS4P-II 2nd International Workshop
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Observed differences between 5 cold and 5 warm Mays in the Tibetan Plateau

LS4P-I Major achievements:  Establish the TP Global Impact in S2S prediction



Tibetan Plateau – Rocky Mountain Circumglobal Wave Train (TRC) and TP Effect Hotspots

The schematic demonstrates the TRC global influence and possible hotspots. The color shadings within the boxes are snapshots of the 
LS4P multi-model--simulated June 2003 precipitation anomalies due to the effect of cold Tibetan Plateau land surface and subsurface 
temperature (LST/SUBT), and elsewhere the shaded areas show the observed 200-hPa geopotential height (GHT) anomalies due to the cold 
Tibetan Plateau temperature. The green bar corresponds to the observations and the red bar is the ensemble mean in each hot spot.  Green 
dots represent a statistical significance at p<0.1. The light vectors are wave activity flux, and the heavy blue arrows indicate the TRC 
propagation.   The figure is based on Xue et al. (BAMS, 2022, Climate Dynamics 2023).



Zhang Y. et al., 2024, Climate Dynamics

TRC Wave Train Effects
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Qin Y, Q. Tang et al., Climate Dynamics 2023
TRC Wave Train Effects



Initializing soil condition with a thermally and hydrologically balanced Approach (Enthalpy) 

Ardilouze and Boone, 2023, Climate Dynamics

Black: CTL; Green: Soil moisture; Blue: LST/SUBT only; Orange LST/SUBT+Enthalpy

500 hPa Geopotential Difference

Enthalpy Approach



23 ESM Groups; 9 RCM Groups; 7 Data Groups; 1 Data Base

LS4P-II Experiments: Preliminary Results and Issues



TP>4000m T2m anomaly 
= 1.35 ℃

Observed 1998 Anomaly in East Asia (left Column) and North America (Right) 
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RM T2m anomaly = -2.37 ℃

LS4P Phase II Major focus: Rocky Mountain & Tibetan Plateau LST/SUBT 
Effect with the June-Aug. 1998 (flood & drought) case



Description Experiments 

Ocean boundary conditions for AMIP-type run: Observed May-August 1998 daily SST 
and sea-ice. Atmospheric and land initial conditions, such as soil moisture, snow from 
reanalysis for the year 1998.  The initial LST/SUBT over the Western U.S and TP will be 
based on a reference, such as your model’s normal S2S run as did in LS4P-I, 
climatology, or  imposing a mask, such as -∆T or +∆T.  

Case CTL (a 
normal S2S run)

Same as Case CTL, except for an initial LST/SUBT mask will be imposed over the 
Western U.S. based on observed T2m anomaly and model bias over the Western U.S.

Case TPI

Same as Case CTL, except for an initial LST/SUBT mask imposed over the 
TP based on the observed T2m anomaly and model bias over the TP

Case RMI

Same as Case CTL, except that climatological SST will be applied (instead of 
1998 SST)

Case SST

Case TPI + Cast RMI .   optionalCase TPI + RMI 

LS4P-II ESM Experimental Design

Integration period: Late April 1998 through August 1998 with a minimum 6 members
Model output requirement same as LS4P-I: See Xue et al. (GMD)
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Simulated May 1998 T2m Difference after Imposing MASK with UCLA NCEP GFS/SSiB2

Observed May 1998 T2m Anomaly



Possible Topics for Investigation in addition to RM Effects
(Modeling, Data Analyses, Mechanism Diagnosis)

(1)Improve initialization procedure (methodology/modeling) of LST/SUBT and
develop methodology for transition to operational applications.
(2) The LS4P research on other years and seasons, such as late summer and
winter, and other regions.
(3) The combined remote and local effect on flood, drought, and heat wave.
(4). RCM Protocol
(5). High resolution coupled model prediction
(6) Other mountain regions and highlands’ roles in S2S prediction.
(7) The causes of the LST/SUBT anomaly.
(8) Effect of snow and aerosols in snow.
(9) Deficiencies in some regions, such as in the Eurasian continent and India;
Uncertainties in other regions, such as in coastal West Africa, S.E. Tibet, & western

Europe.



LS4P-II Time Frame
1). Team Meetings and LS4P-II Second Workshop in December 10 and a Session in 
2023 Fall AGU. The groups who need help for the mask for initialization, please 
contact Hara Nayak (hpnayak@g.ucla.edu)
2).  In the October of 2024, most groups will complete the experiments and the       
results analyses will start.  

By the spring 2025, the LS4P –II experiments will complete
3). A possible team meeting during the 2024 GEWEX Open Science Conference.      

Other meetings/Workshop   TBD
4).  LS4P papers will be published in 2025/2026.   Except the major papers for the 
LS4P-II, we will have no LS4P special issue.  We encourage each group write 
their LS4P related papers for various journals during 2024 - 2026.  
5). Phase III Preparation will start in later 2025 (205 AGU?)/2026


