


! The Himalaya Project has been conceived by 
ICES to improve communication and 
collaboration among governments, academic 
and commercial organizations in the 16 
nations that are either bordering, exercising 
jurisdiction or directly impacted by events 
occurring in the Himalayan region, 



! LASG is top-ranking Key State Laboratory in China 

under IAP/CAS 

! 80+ Scientists focused on Asian Monsoon 

! LASG can become the lead Asian resource in the 

ICES Himalaya Project  	



! Personal introductions: BB-Prof Wu 

! Initiate negotiations ICES-IAP/CAS 

! Visitation to LASG by BB 

! Build an ICES-IAP/CAS contract                 	
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850hPa纬向偏差流场和位温（等值虚线，单位：K）  
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Summer: Warm Spiral  夏季：螺旋辐合流场 



850hPa纬向偏差流场和位温（等值虚线，单位：K）  
Winter: Dipole Mode　冬季：偶极型流场 
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Large-scale 
circulation 
(several days to 
few weeks)	

Deep convection 
(several hours)	

Low level 
convergence	 Surface substance  

(TP and surrounding 
regions)	

Convective transport (diurnal 
cycle)(outflow height is 200hPa)	

Large-scale transport  
(+ penetrate convection?)	

Limitation of anti-cyclone  
(pathway to stratosphere)	

Out- 
flow	



Slope－Steeper topography in the southern and 
eastern flanks 

Averaged height is 4 km; Area is 1/4 ~ 2.5 m km2  of China territory  

Located in the east Eurasian continent in subtropics 



Liu YM et al.，2004， J Climate 

Slope－steep in the south and east flanks 

Color shading: heating      Contour: upper-troposphere height      Summer 	

The strongest subtropical heating locates over south slope of TP and 
Bay of Bengal in boreal summer, and the South Asian High dominates 
the Eurasian continent; the heating influences the north hemisphere. 	



TP Sensible heating drive air pump (SHAP)—
water vapor lifted—Asian monsoon

A.  Monsoon- water vapor: 85% resides bellow 700mb 
B.  Lifting: 
!  Internal- baroclinity: winter and extratropics 
!  External- mechanical: deflected or lifted <1km 
!  External- thermal: SW- hardly absorbed;LW- escape into space 
•  Latent heating- in the free atmosphere 
•  Surface Sensible heating 
          - effective!---mountain slope �



IPTP_M �

Impacts of mountain 
mechanical ~thermal 

forcing	

DIFF�

Required Circul. and Precip. to make up the Asian summer 
monsoon 

L_S 

CON

IPTP_SH 
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⾼原春季感热对我国夏季降⽔年际变率的影响

Correlation TPSH/
Spring~Pre/JJA

Pre/JJA    2003�
（Wang et al., 2013）

TPSH/Spring�

Composite diff TPSH/
Spring~Pre/JJA

Pre/JJA    2001�



1975-2009	

74	sta-ons	

Mean over the TP,   JJA	

Sensible heating over TP 

Liu etal. Cli. Dyn 2012 



Correlation of SH averaged over TP 
and Pre_Land,  11-year running mean	 SH=(Tg-Ta)V	





•  The stations allocation is scarcity on TP 
region 

•  Lack of cognition on the spherical layers 
interaction on TP 

•  Lack of atmospheric physics chemistry 
process datasets on TP…



Zhu et al.，
2012 
SCI China 



Big bias of precipitation and surface 
temperature on TP region! 

Precipitation bias �

Regional model

全球模式Temperature bias �

Precipitation bias �

Temperature bias �

Global model

Shi Xiaoying, et al. Geophysical Research Letter,2008 



CMA TP Observation Network 

Development (2014-2023)
（2.0 Billion Yuan） 



1、Ground station (453 points) 
Tibet Si Chuan Yun Nan Gan Su Qing Hai

Builded Add Builded Add Builded Add Builded Add Builded Add

39 0 156 0 125 0 81 0 52 0



AWS (6754 points)
Tibet Si Chuan Yun Nan Gan Su Qing Hai

Builde
d

To 
build

Build
ed

To 
build Builded To 

build Builded To build Builded To 
build

17 580 2110 581 1627 23 900 135 101 680

 观测要素：

降⽔、⽓温

风向、风速

湿度、⽓压
Builded
First-stage to build
Second-stage to build
Third-stage to build
Fourth-stage to build



Soil moisture station (460 points)

To build
Builded

! ⼟壤状况：    

10-100 cm

! 观测频次： 

1⼩时

Tibet Si Chuan Yun Nan Gan Su Qing Hai
Builde

d
To 

build
Build

ed
To 

build Builded To 
build Builded To build Builded To 

build
8 41 197 20 20 3 61 5 55 50



FY Meteorology Satellite (7 satellites)

•  28 cloud pictures are captured by each 
satellite everyday, 48 cloud pictures can 
be got when intensively observed 

•  Observed by double satellites can get one 
cloud picture every 15 minutes

Polar orbit satellite
•  Move across the South and North Pole, 

the period is about 102 minutes, 14 
circles across the earth everyday

•  Observe the same place under the 
satellite point twice, and can get a 
global merged map 

Stationary satellite
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Land-air coupling 

processes

 

Influence on 

climate

 

Reanalysis and 

model 

Theoretical Issues 
on TP impact

 10 12 

Technical Issues on 
model development







ACCES Key Projects	

! Project A1: The Regional and Global 
Influences of the Giant Mountains in Asia 
on Climate and Environment 

! Project A2: Himalayas climate modeling: 
development of a high resolution Earth 
System Model and Asian climate change 
risk assessment 



Boos and Kuang, 2010, Nature 
Cane, 2010, Nature 

37 



A: 30oN 476 W·m-2	

B : 17oN 449 W·m-2	

Tropic of Cancer	

A1	

B1	

A2	

B2	

Fig. 1 (a) At the summer solstice, the solar zenith angle at noon is zero at the Tropic of Cancer (φ= 23.5oN). At the top of 
the atmosphere (TOA), the intensity of solar radiation (SR) at latitude A (30oN) in the subtropics is the same as that at 
latitude B (17oN) in the tropics. However, the length of day (LOD) at A (AA1/AA2) is about one hour longer than the 
LOD at B (BB1/BB2). Thus the daily solar radiation (DSR) at 30oN is more than that at 17oN	







Climatological mean January streamfield at 850 hPa produced from (a) ERA40 and (b) 
CON Experiment; and the monthly mean of July, 2001 of (c) cloud fraction in 
persentage and (d) downward shortwave radiation at the surface (Wm-2)produced 
from CERES.	





Boos and Kuang, 2010, Nature 
Cane, 2010, Nature 

43 



Fig. 4 JJA mean differences of near-surface (sigma=0.99) potential temperature θ (K, 
shading) and circulation (vectors, m s-1) between (a) CON and TIP_NS	
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High resolution modeling of FGOALS 

Observation 

High-resolution modeling 

Low-resolution modeling 

 High-resolution modeling reproduces the rainbelt of East Asia realistically  



Traditional radiation in GCM 3-D Radiation in FGOALS 

•  3-D radiation is based on the global topography datasets with 90m resolution 
•  3-D radiation effect is up to 100W•m2 with the resolution of 10~20km resolution 
•  The land-air interaction/feedback over TP (Himalayas)will further enhance the effect. 

(Lee et al, 2011)  



The impact of 3-D radiation can reach  
up to 28.7W/m2   







“Mountains as Sentinels of Change”  
Belmont Forum Collaborative Research Action 




