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The Third Pole Environment 

• Vital source of water for 1.5 billion people 
across 10 countries in SE Asia 

• Significant role in global atmospheric circulation 

• highly sensitive to climate change   

• Intensive exchanges of water and 
energy between the Asian monsoon, 
the plateau land surface (lakes, 
glaciers, snow and permafrost) and 
the plateau atmosphere at various 
temporal and spatial scales, but lack a 
fundamental understanding of the 
details of the coupling esp. at the 
climate scale.  



CLIMATE-TPE aims  

 improve the understanding of the interactions between 
the Asian monsoon, the plateau surface (incl. its 
permafrost and lakes) and the Tibetan plateau 
atmosphere in terms of water and energy budgets  
 assess and understand the causes of changes in 

cryosphere and hydrosphere in relation to changes of 
plateau atmosphere in the Asian monsoon system  
 predict the possible changes in water resources in the 

Third Pole Environment 



WORK PACKAGES 

WP1: Observation and modelling of microwave scattering 
and emission under complex terrains incl. permafrost and 
freeze and thawing 
 

WP2: Advancement of physical understanding and 
quantification of changes of water and energy budgets in 
TPE 
 

WP3: Advancement of quantifying changes in surface 
characteristics and monsoon interactions 
 



WP1: Achievements 



ELBARA-III operates at Maqu 
network since Jan. 2016 
(provided by ESA). 



ELBARA Maqu Field Site 



Noah-Tor Vergata Model 

Noah 

Tor Vergata RT 

Effective Temperature 

Four Phase Dielectric Mixing Model Surface SMST 

SMST Profiles 

Permittivity 

Emissivity 
Brightness Temperature 



Long Term Analysis 
Period: Jan 1- April 5 
 
a) Distinct periods of 
freezing and thawing are 
detected from the long-term 
measurements; 
 
b) Emission depth ranges 
between 10 and 30 cm with 
the shallowest one located 
above 10 cm when the soil 
is thawed; 
 
c) Teff is comparable with the 
temperature at 25 cm depth 
when the soil liquid water is 
frozen, while it is closer to 
the one at 5 cm when 
the soil ice is thawing. 



TB signatures of diurnal soil freeze/thaw cycle is more sensitive to the liquid 
water content of soil surface layer than in situ measurements at 5 cm depth 

Noah-Tor Vergata Simulations 
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WP2: Regional study - Tibetan Plateau - evaluation of HOLAPS 
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WP3: Achievements 

Climate change trend and vegetation greening over the TP  

Trends of land surface heat fluxes over TP and surrounding 
regions 

LST from FY-2C and surface radiation components 

Simulation of land surface parameters by WRF model 



Variations of annual air temperature 
anomalies and M-K test 
a, c and e are anomalies for Ta, Tmax, 
and Tmin, respectively;  
b, d and f represent their M-K test curves, 
respectively. 

A consistent warming trend has 
been identified for different time 
periods 



Air temperature anomalies at different elevations  
(a. lower than 4000 m; b. higher than 4000 m 

Air temperature at different altitudes has an overall increasing trend  
- increasing rate abv. 4000 m significantly larger than that bel. 4000 m –  

the Asian Water Tower will face a greater potential threat 



Spatial distribution of tendency correlation coefficient 
over the TP (a) and its significance test result(b) 

Increasing significantly 

Increasing 

Decreasing 

Decreasing significantly 

b 

a 

Climate sensitivity & vegetation changes 1999-2013 



Derived FY-2C LST against field measurements 
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In-situ LST(K) 

RMSE=1.99  
MB=0.08  
MAE=1.70 
R =0.991 
N=1239 
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In-situ LST(K)  

FY-2C LST vs. MODIS product 



FY-2C LST  
diurnal cycle 



Monthly variations of AOD over TPE 

Zonal average of AOD over TPE 

Emission sources, topography and atmospheric circulation 

(TERRA/MISR+CALIPSO) 



Land surface heat flux values at the QOMS and Namco stations 



Energy budgets - linear trends (left) & 
significance test (right) 



Contribution and training of Young Scientists  
  1. Dr. Rogier van der Velde, University of Twente, email: r.vandervelde@utwente.nl  
  2. Dr. Yijian Zeng, University of Twente, email: y.zeng@utwente.nl  
  3. Dr. Xin Wang, North-west Institute of Eco-Environmental Research, Chinese Academy of Sciences  
  4. Dr. Xuelong Chen (postdoc, UT) (land-atmosphere interactions, boundary layer processes)  
  5. Dr. Donghai Zheng (postdoc, UT) (water cycle in the upper Yellow River basin, hydrological modelling)  
  6. Shaoning Lv (PhD student, UT-CAREERI) (Microwave emission)  
  7. Qiang Wang (PhD student, UT) Soil moisture monitoring using Aquarius data  
  8. Binbin Wang (PhD student, UT-ITP) Energy balance of high plateau lakes  
  9. Junping Du (PhD student, UT-ITP) Urban hydroclimate observations10 
10. Xu Yuan (PhD student, UT) Sea surface salinity in Indian Ocean and South Asian monsoon  
11. Hong Zhao (PhD student, UT) Retrieval of soil thermal and hydraulic parameters from satellite observations  
12. Dongyu Jia (PhD student, NIEER) land-atmosphere interaction study in cold region  
13. Dr. Cunbo Han (postdoc, ITP) (land surface processes modelling)  
14. Lian Liu (PhD student, ITP) Thermal and hydraulic parameters from satellite observations on the glaciers  
15. Dr. Cristina Aguilar, University of Cordoba, e-mail: caguilar@uco.es  
16. Dr. Rafael Pimentel (postdoc, UC) Data fusion and assimilation for snow and hydrological modelling 
17. Gabriel Delgado Leal (PhD student, UC) Water and energy fluxes regime in snow mountain regions  
18. Marta Sáenz de Rodrigáñez (PhD student, UC) Time series of snow and hydrological variables  
19. Dr. Jian Peng (postdoc, LMU) Thermal and microwave remote sensing of surface energy and water fluxes 

20. Dr. Christiaan van der Tol, University of Twente, Remote sensing of fluorescence  

21. Jan Hofste (PhD student, UT), Remote sensing of land surface by scatterometry and spectroscopy  
22. Prof. Weiqiang Ma, ITP, PBL and land-atmosphere modeling 
23. Prof. Lei Zhong, USTC, Remote sensing of land surface processes 



 
 
 

 
 
 

 
 
 
 

Young scientists 
• Weiqiang Ma (Prof. CAS “Hundred Talent”百人计划) (land surface processes, remote sensing) 
• Lei Zhong (Prof. “Outstanding youth fund”基金委优秀青年基金) (land surface processes, monsoon 

climate) 
• Maoshan Li (Prof.) (land surface processes, land surface modeling) 
• Binbin Wang (Post-D) (land surface processes, remote sensing )  
• Cunbo Han(Post-D) (land-atmosphere interactions) 
• Chao Xu (Post-D) (remote sensing of aerosol) 
• Madan Sigdel (Post-D) (land surface processes)  
• Zhangwei Ding (Post-D) (land surface process) 
• Mijun Zou(PhD student) (land surface processes, monsoon climate) 
• Yang Wang(PhD student) (ocean-atmosphere interaction)  
• Yizhe Han, Jie Xu, Xingyue Gu, Yuanyuan Hu, Jiahe Lang, Wei Hu(Msc) 
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Plans for the next 2 years 

WP1: Observation and modelling of microwave scattering and 
emission under complex terrains incl. permafrost and freeze 
and thawing (continue radiometry/radar observations) 
 

WP2: Advancement of physical understanding and 
quantification of changes of water and energy budgets in TPE 
(deploy snow observations) 
 

WP3: Advancement of quantifying changes in surface 
characteristics and monsoon interactions (continue data analysis 
at climate scale) 
 



Introduction Methods Application 
Examples Conclusions 

Snow observation using terrestrial cameras 

1
1 



Summary on progress and collaboration 



Plans for the next 2 years 



Plans for the next 2 years 
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