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e EO data acquisition and ground data collection
campaigns

* Progresses — soil moisture, surface fluxes, and
DSI retrievals

* The role of young scientists
e Publications
e Plans for 2011-2012
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Ground Data Collection Sites

* 9 field experiment sites for the development and validation of
algorithms.

= 4 sites in Europe (Barrax in Spain, Cabauw, Speulderbos
and Lattrop sites in the Netherlands)

= 5sites in China (TORP/CAMP/Tibet site, The Heihe Oasis-
Desert Site, CAS Luancheng agro-ecological Observation
Station (Hebei), CAS Xiaotangshan & Shunyi field
experiment sites in Beijing, Maqu & the Yellow River
Headwater Site, Ngari).

« 700 application demonstration sites  with  routine
meteorological observations made by the China National
Meteorological Center.
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The Role of the Tibetan Plateau in Global Climate

(Chinese Academy of Sciences)

ESA Dragon programme 'z_
EU FP7 CEOP-AEGIS j

GEWEX Asian Monsoon
Experiment (GAME) in
the Tibet Plateau
(GAME/Tibet,1996-2000)

CEOP (Coordinated Enhanced
Observing Period) Asia-
Australia Monsoon Project in
the Tibetan Plateau
(CAMP/Tibet, 2001-2010)

Tibetan Observation and
Research Platform (TORP,
' ZOOFS -2010)

 Third Polé Environmer
| -2019)

Coordinators: Y.Ma & T.Yao (China)



Chinese Academy of Sciences (CAS) is now implementing 11 comprehensive observation
and study statlons and 10 observatlonal S|tes

Constructed stations, ITP,CAS
. Constructed stations, another institute, CAS
'@ Planning stations, ITP,CAS




Monitoring net work in the north
Tibetan Plateau area
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v =

TORP(Tibetan Observation and
Research Platform)

i
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Atmespheric and Environmental
Comprehensive Obsenvation and Research
Station on Mt.Qomoelangma (AECORSQ)),
Chinese Academy of Sciences
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Mt. Everest station:
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Progresses — soil moisture, surface fluxes,
DSI (Drought Severity Index)
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Geographic location (left), ENVISAT/ASAR image (right) and sample sites (circle) of the
LOPEXO5 study area (Zhang et al 2009)
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The validated results
indicate that an
average difference
between the soll
moistures estimated
from the microwave
remote sensing and
ground
measurements is
less than 0.02
cm3/cm3, with a
RMS error of 2.0%.

Zhang,2009

106"
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Average seasonal mean NDVI variations over
the Tibetan Plateau

May June

September

Zhong et al. 2010

November
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Changing trends of land surface parameters of
the Tibetan Plateau for recent 20 years
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» NOAA/NASA Pathfinder AVHRR Land (PAL) data
«  Spatial resolution: 8 km

e Time series: 1982-2000

» ECMWEF 40 Years Re-Analysis (ERA-40) data

« Spatial resolution : 2.5 degree
« Airtemperature at 2 m , wind speed at 10 m , precipitation

» Global Land Data Assimilation System (GLDAYS)
« Spatial resolution : 1 degree

. Sensible and latent heat fluxes
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Temporal variations and spatlal dlstrlbutlon of LST
over the TP
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» Empirical method

( Ye and Gao, 1979; Chen et al., 1985; Duan and Wu,
2008 )

Hs — CppCDHVO (Ts _Ta)
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Temporal varlatlons and spatlal distribution of
sensible heat flu>l§ over the TP
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Landsat-7 ETM Satellite data
ASTER

NOAA/AVHRR SL+ABL obs.
: «—1 MODTRAN surface and
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Diagram of parameterization procedure by combining satellite data

with field observations



Case study and validation (NOAA/AVHRR)

Meso Scale Experiment 1998

Latent heat flux density 2
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Validation of the derived results against the field measurements for

the surface reflectance, surface temperature and land surface heat fluxes

over the GAME/Tibet area, together with 1:1 line.
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Using NOAA/AVHRR data to determinate regional net radiation and soil
heat fluxes over heterogeneous landscape of the Tibetan Plateau
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The Dlagram of parameterization procedure to determlne net radiation
and soil heat fluxes by combining NOAA-16/AVHRR data with field

observations
< NOAA-AVHRR data )
p—
Ty [ Surface and
Vi airborne data
& .
Vegetation &
coverage w MODTRAN
—
l Y
MSAVI & Ty T KLy

@ Surface data R, Ma, Zhong ot a|_’ 2011’
Accepted by IJRS
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The distribution maps of surface reflectance and
surface temperature over the Tibetan Plateau area
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ea
fluxes over the Tibetan Plateau area
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Comparison of the

gerived re

sults for Rn ano

versus those measured values (Meas.) with APD

14 April 2003 16 October 2003
Station | cal.(wWm2) | Meas.(Wm2)| APD(%) | Cal.(Wm2) | Meas.(Wm?2) | APD(%)
Rn
D105 399 371 7.5 411 375 9.6
NPAM 544 582 6.5 454 464 2.2
BJ 432 410 5.4 336 314 7.0
ANNI 532 549 3.1 535 567 5.6
Gy
D105 152 143 8.9 128 119 7.6
NPAM 135 124 6.3 105 99 6.1
BJ 148 137 8.0 134 125 7.2
ANNI 145 134 8.2 120 110 9.1
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Meteorological Data

Boundary Layer J—J
Variables

Remote Sensing Data

VIS

NIR TIR

SEBS Core Modules

::> Boundary Layer

Similarity Theory

Roughness for
Heat Transfer

::> Surface Energy

Balance Index

—

Turbulence
Heat Fluxes | |-

\/—_

Evaporative
Fraction | H

\/—_

Actual
Evaporation

Z. Su, 2002, The Surface Energy Balance System (SEBS) for estimation of turbulent heat fluxes,
Hydrology and Earth System Sciences, 6(1), 85-99.
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Land surface heat fluxes derlved from
AVHRR (April)
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Land surface heat fluxes derived from
MODIS (April)

MODIS 34 i it 2003-04-14 MODIS k4 it 2003-04-14

*

1000.0

MODIS i 48 fit 2003-04-14

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM 20 - 24 June 2011 | Prague | Czech Republic
hEAER-ENEEREE IR TE IR T HIR 011 F R AT & 5% Hhikg 2011F6H520-24H



AVHRR 3 4 45l fit 2003-10-16

a7 23
kil
3 ¢ TR \:';H g .
LB | _\- :. .'.._
" .— 0l
L] - -« :’:
28 H
a7 93
AVHRR i} #f it 2003-10-16
a7 93
3 3
¥
28!
87 93

th B RBEB-BO 2= E B A& 1 TR R

=31

28

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM
TR T HRR011 RN =

M

1000.0
800.0
&00.0
400.0
200.0
0.0

650.0
500.0
350.0
200.0
50.0
-100.0

AVHRR ##4iffl it 2003-10-16

87 83
|
] .
".;%‘f'\:“'_ -
e R
T - 5
T e B
28| 1
B7 83
AVHRR 1 Hi 44 it 2003-10-16
87 93
31 —
o
. .1-..45-%7"5-: -!'Jt; =
? ---‘a:rﬁ" .
o e
SRR R R
r "‘..
2
‘\J
281
87 93

Landsurface heat que erived from
AVHRR (October)
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Land surface heat fluxes derived from
MODIS (October)
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Drought Severity Index (DSI)

AVHRR Drought Severity Index 14-04-2003
87 93
31H

MODIS Drought Severity Index 14-04-2003

28 28

87 93

AVHRR Drought Severity Index 16-10-2003
87 93
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31 MODIS Drought Severity Index 16-10-2003

87 93
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Young scientists

» Lei Zhong (PhD) (land surface processes, monsoon climate)
* Weigiang Ma (PhD) (land surface processes, remote sensing )
» Xuelong Chen (PhD student) (air-land interaction)

* Rogier van der Velde (PhD student) (land surface processes, soll
moisture, ASAR, drought monitoring)

» Laura Dente (PhD student) (Soil moisture, SMOS, drought prediction)

* Yijilan Zeng (PhD student) (land surface and unsaturated zone
processes)

 Xin Tian (PhD student) (forest ecological processes and SAR, ALOS)
» Longhui Li (PhD student) (agroecological processes, crop water use)
» Changbo Qin (PhD student) (integrated water resources management)
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Plans for 2011-2012

e Continuous In-situ observations
e Continuous cal/val of EO data products

e Validation & improvements of model
parameterization

e Assimilation of EO data into modeling system

e Setting-up of drought monitoring & prediction
system
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Thank you!

Welcome to visit Lhasa and

our stations In the Tibetan
Plateau!
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