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Project partners and roles

European Pls: | Chinese Pls:

Prof. Maria Jose Polo

University of Cérdoba, Spain,
mjpolo@uco.es

(dev/val algorithms (water and energy
fluxes), ass. scale effects associated to
data sources, distributed modelling )

Prof. Jose Sobrino,

Universitat de Valencia, sobrino@uv.es
(dev/val TIR algorithms, joint analysis
of reanalysis and satellite time series
data)

Prof. Alexander Loew

University of Munich (LMU)
alexander.loew@Imu.de

(dev/val high resolution land surface
products using HOLAPS/SEBS)

Prof. Jun Wen,

Chengdu University of Information
Sciences, jwen@Izb.ac.cn

(soil moisture and land surface water
process in SRYR, dev. retr. algorithms
(MW) and coord. field exp.)

Dr. Yanbo He,

National Meteorological Center,
yanbohe@cma.gov.cn

(software dev/val satellite products, appl.
algorithms, data proc., coord. data
requests for routine meteor. data )

Prof. Xiaohua Dong,

China Three Gorges University, Yichang,
China, xhdong@ctgu.edu.cn

(dev. RS appl. ecohydrological modelling
and hydrological forecasting)
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The Third Pole Environment

Mushitageta ¢

* 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.

G
e Q‘a—d"i ; Ffuz‘:: Forting
“"7. “Q‘)&& LR |
N \

Komsoon I}av“g" q 3
i .1




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

ETrc UNIVERSITY OF TWENTE.



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
guantification of changes of water and energy budgets in
TPE

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

ETrc UNIVERSITY OF TWENTE.



WP1: Achievements

L-band (1.4 GHz) Active &

Passive Microwave Obs.
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L-Band Microwave Emission of Soil Freeze—Thaw
Process in the Third Pole Environment

Donghai Zheng, Xin Wang, Rogier van der Velde, Yijian Zeng, Jun Wen, Zuoliang Wang,
Mike Schwank, Paolo Ferrazzoli, Senior Member, IEEE, and Zhongbo Su
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Noah-Tor Vergata Model
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Long Term Analysis

Period: Jan 1- April 5

(a) Brightness Temperature
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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

LST from FY-2C and surface radiation components

Trends of land surface heat fluxes over TP and surrounding
regions

Simulation of land surface parameters by WRF model
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‘Sg]ﬂﬂgﬂc Spatial distribution of tendency correlation coefficient &\‘i—_—esa
over the TP (a) and its significance test result(b)
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Derived FY-2C LST against field measurements
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FY-2C LST vs. MODIS product A
P {cesa
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Monthly variations of AOD over TPE &\%—- eSa
(TERRA/MJ‘,SR+CALIPSO) Monthly variations of AOD
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(’ Land surface heat flux values at the QOMS and Namco stations
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(' Energy budgets - linear trends (left) &
NRSCL significance test (right)
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Contribution and training of Young Scientists

Dr. Rogier van der Velde, University of Twente, email: r.vandervelde@utwente.nl

Dr. Yijian Zeng, University of Twente, email: y.zeng@utwente.nl

Dr. Xin Wang, North-west Institute of Eco-Environmental Research, Chinese Academy of Sciences

Dr. Xuelong Chen (postdoc, UT) (land-atmosphere interactions, boundary layer processes)

Dr. Donghai Zheng (postdoc, UT) (water cycle in the upper Yellow River basin, hydrological modelling)

. Shaoning Lv (PhD student, UT-CAREERI) (Microwave emission)

. Qiang Wang (PhD student, UT) Soil moisture monitoring using Aquarius data

. Binbin Wang (PhD student, UT-ITP) Energy balance of high plateau lakes

. Junping Du (PhD student, UT-ITP) Urban hydroclimate observations10

. Xu Yuan (PhD student, UT) Sea surface salinity in Indian Ocean and South Asian monsoon

. Hong Zhao (PhD student, UT) Retrieval of soil thermal and hydraulic parameters from satellite observations
. Dongyu Jia (PhD student, NIEER) land-atmosphere interaction study in cold region

. Dr. Cunbo Han (postdoc, ITP) (land surface processes modelling)

. Lian Liu (PhD student, ITP) Thermal and hydraulic parameters from satellite observations on the glaciers

. Dr. Cristina Aguilar, University of Cordoba, e-mail: caguilar@uco.es

. Dr. Rafael Pimentel (postdoc, UC) Data fusion and assimilation for snow and hydrological modelling

. Gabriel Delgado Leal (PhD student, UC) Water and energy fluxes regime in snow mountain regions

. Marta Saenz de Rodrigafez (PhD student, UC) Time series of snow and hydrological variables

. Dr. Jian Peng (postdoc, LMU) Thermal and microwave remote sensing of surface energy and water fluxes

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

. Jan Hofste (PhD student, UT), Remote sensing of land surface by scatterometry and spectroscopy

. Prof. Weigiang Ma, ITP, PBL and land-atmosphere modeling
. Prof. Lei Zhong, USTC, Remote sensing of land surface processes
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Young scientists

«  Weigiang Ma (Prof. CAS “Hundred Talent” 5 A\ it%l]) (land surface processes, remote sensing)

e Lei Zhong (Prof. “Outstanding youth fund” & £ ZAL 75 43 4) (land surface processes, monsoon
climate)

 Maoshan Li (Prof.) (land surface processes, land surface modeling)

e  Binbin Wang (Post-D) (land surface processes, remote sensing )

e  Cunbo Han(Post-D) (land-atmosphere interactions)

e Chao Xu (Post-D) (remote sensing of aerosol)

 Madan Sigdel (Post-D) (land surface processes)

e 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
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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
qguantification 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)
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Introduction

sing

Urbanization leads to meodifications of surface energy balance
which governs the mementum, heat and mass transfer between
urban canopy layer and the atmosphers, thus impacts dynamic
processes in the urban ABL and ultimatsly influence the local,
regional and even global climats. It is essential to obtain accurate
urban ABL cbservations to enhance our understanding of land-
atmesphers interaction process over the urban area and help to
improve the prediction ability of numerical model. However, up
0 now, thers ars rarely observations in high altitude cities. This
poster introduced the urban flux observation conducted in a high-
altitude eity, Lhasa, using eddy-covariance technigue and large
aperture scintillomstser. As the first results, the diurnal patterns of
the surface energy balance and energy partitioning in the wintsr
of 2016 wers discussed.

Methodology: Flux from LAS

A. Structure parameter of temperature (CT2)

T

({ U.?nxTU'"x[::‘]Jxlzl : oﬁn"”
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B. Monin-Obukhov similarity theory (MOST)

(e

oz —d
)

H==pt uT.

Whers Z,, is the sffactive height of LAS{Hartogensis, Watts et al_
2003), and Z iz the r height of r logical data.
For further information, refer to (Lagouarde, Irvine et al. 2006)

onitoring Sensioi

neat Tiux ove

Experiment Setup and Data Processing

This study took place in Lhasa, which is the administrative capital
of the Tibet Autenomous Region of China. With an average
altitude of 3650 m, Lhasa is one of the highast cities in the
world. Over recent years it has sxperienced tremendous growth.
From 2000 to 2015, its resident population increased from 0.47
million to 0.8 million and the number of tourists increased from
0.6 million to 20 million per year. It has a cool semi-arid climate.
Flux cbservations are achieved by a combination of one seddy-
covariange (EC) system and one Large Apsrture Scintillometar
(LAS). The EC system consists of a sonic anemometer (CSAT3)
and an cpen-path infrared gas analyzer(LI-7600), which was
installed on the office building of at a height of 25.1m above
ground level (a.g.l.). At the same sits, metecrological instruments
wers installed, including a four component radiometer(CNR4), &
temperature/humidity probs (HMP1EBA), a wind monitor {(Mst
One-034B) and a tipping bucket rain gauge(TB4MM). EC data
were logged at 10Hz, and all meteorological data were sampled
at 5s interval and averaged to 30 min (CR3000). High freguency
EC data were processed to 30min statistics using EddyPro (LI-
COR| following cenventional procedures, including spike remaoval,
time lag compensation, coordinate retation, sonic temperature
correction, frequency respense correction, and density fluctuation
correction (WPL). The LAS transmitter and receiver (BLS450)
ware mountad on two buildings at 37.1m a.g.l and 76.5m a.g.l.
respectively with a path length of 2.82 km. The transmitter
frequency is 5Hz and the output data (CN2) were stored at
1min-intarval by the supplied signal processing unit. The EC
measurements have been ongoing since 10 August 2016 and the
LAS started to work on 12 Novembear 2016. The data collactsd for
clear sky condition from Dec 1 to Dec 28 2016 were used in this
poster to analyze the sensible heat flux pattern in high-altituds
urban environment.

Dan areas In @
e Aperwure Scintillometer and tddy Covariance

Figee | Locations o exerinenta ses

Results

lgn-altitude

A

Figure 2 Diumal varigtion in ar temperature{Tac). relaive hamidity{RH], four-component radation (SWE. SWL,
WD, WU, e heat aves {, LE) and eneryy partitioning ratics during 1 -26 Dec2018.

Conclusion

Without regard to storage heat flux, energy partitioning over
urban area in winter was dominated by sensible heat flux.
Howaever, unlike natural surfaces, urban storage heat flux takes
up mors enargy, which contributed to the large difference
between Rn and (LE+H). In addition, the representativeness of Rn
measurements might be another major factor.
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Evaporation and energy budget observation over a high-altitude small lake on the
Tibetan Plateau

Binbin Wang!2, Bob Su?, Yaoming Ma?, Xuelong Chen?, Weigiang Ma!, Massimo Menenti3
1, Institute of Tibetan Plateau Research, Chinese Academy of Sciences, Beijing China;
2, Faculty of Geo-Information Science and Earth Observation, University of Twente, Enschede, The Netherlands;
3, Delft University of Technology, Delft, The Netherlands

Wang, B., Y. Ma, W. Ma, and Z. Su, 2017: Physical controls
on half-hourly, daily and monthly turbulent flux and
energy budget over a high-altitude small lake on the
Tibetan Plateau. Journal of Geophysical Research:
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Figure 1 (a) The positions of several high-altitude lakes, with

numbers 1-5 mdicating the positions of Yamdrok Yum Co, Nam

= {4 h T ) N, 13) 'nz’ ~, v A
Co, Zige Tang Co, lake Ngorng, and Erhai, respectively: (b) an 2017£F‘ %Vl_le‘l E /ﬁ‘:ﬂ ?‘7'(5}1: 'l’ﬂ‘ Z
image of the small lake and the location where field observations
were collected: (¢) the photo of the instruments.
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Surface Soil Moisture Retrieval From Optical/Thermal
Infrared Remote Sensing

Yawei Wang!, Jian Peng!, Xiaoning Song?, Alexander Loew!

yawel.wangl@gmail.com
T Department of Geography, Ludwig-Maximilians-Universitiit Miinchen, Munich, Germany;

2University of Chinese Academy of Sciences, Beijing, China.
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