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e Objective and background

* Progress on key eco-
hydrological parameters
retrieval

e Progress on HDAS
e Prevue of Hi-WATER

e Summary
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Study area:

Heihe River Basin
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The WATER Project

Watershed Allied Telemetry
Experimental Research

Watershed Allied Telemetry Experimental Research

Xin Li', Xiaowen Li*>, Zengyuan Li*, Mingguo Ma', Jian Wang', Qing Xiao”, Qiang Liu’,
Tao Che', Erxue Chen®, Guangjian Yan®, Zeyong Hu', Lixin Zhang®, Rongzhong Chu', Peixi
Su', Qinhuo Liu?, Shaomin Liu®, Jindi Wang®, Zheng Niv®, Yan Chen’, Rui Jin', Weizhen

o1 e . 2 3
Wang'. Youhua Ran, Xiaozhou Xin~, Huazhong Ren

Li Xin et al., 2009, JGR
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2. Progress on key eco-hydrological
parameters retrieval
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A biophysics-based surface resistance model for estimating latent heat

flux from remotely sensed data

Four factors
(radiation, soil water
content, saturated
vapour pressure e —
Ao it

deficit (VPD) and air L @@

Faur

temperature) that T o
4 3

affectthe ET are |-z, e |
taken into the (eised M eauation Ea.0
algorithm.

Optimal

parameter

.k,
Song, et al., JAG, Under revision. S

components
of radiation

de-spiking
coordinate rotation
time delay calculations

Eq.7
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Estimation of surface soil moisture and roughness
_fmm1nuljl angular ASAR |rnages

This study develops and
evaluates an operational
method that explores surface
roughness based solely on
multi-angle ASAR data.
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Estimation of sur'face soil moisture and roughness
from multi-angular ASAR images
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Separating vegetation and soil temperatures using airborne
multi-angular remote sensmg iImage data

45
WIDAS Flight Path: 550,650,700,750nm + MIR + TIR
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] 4 plant funct types using separatec
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A new hybrid canopy
reflectance model
was developed and
applied it to estimate
LAl from
CHRIS/PROBA.

& DSD method
= NDVI method

retrieved LAl
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legend % i 2 G 6
LAI map retrieval based on the empirical relationship between LAI and NDVI (Ieft) and using
DSD (directional second derivative) method (rightgn et al. 2010 HESS
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3. Progress on Heihe data assimilation
system (HDAS)
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3.1 Objective

» To implement the real-time monitoring system of the
watershed

» To improve the predictability of water cycle at
catchment scale

» To integrate the multi-source watershed observation
systems within a data assimilation framework to
produce improved water and energy fluxes
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3.2 Implemented system structure

[ HeiHe Data Assimilation System - HDAS ]
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3.4 Comparison of assimilation algorithms

3DVAR (three-dimensional variational) = 4DVAR (four-dimensional variational)

PF (Particle Filter) LETKF (Local Ensemble Transform Kalman Filter)
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3.4 Comparison of assimilation algorithms

Soil Temperature 10cm (K)
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3.6 Sensors and data sets

Remote Sensing

« MODIS: LAI, Land Surface Temperature, Snow Cover

« AMSR-E, SMOS: Brightness Temperature or Soil Moisture
« ASAR, PALSAR: Backscattering Coefficients

» GRACE: Groundwater Variations

Ground Based
* Wireless Network: Moisture, Temperature

 COsmic-ray (COSMOS): Moisture, Snow



Observation
system in the

Babaohe River

Basin, which
belongs to the

upper stream in
the Heihe River
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3.7 MODIS LST and SCF Assimilation
MODIS LST
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3.8 MODIS LAI Assimilation
MODIS LAI 2008-08-04

e River Basin LAI 2008-08-04-07 (mm/hour) Babaohe River Basin LAI 2008-08-04 Babache River Basin LAI 2008-08-04-07 (mm/hour)
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3.8 MODIS LAI Assimilation
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Experimental Research

ESA - MOST Dragon 2 Programme | 2011 DRAGON 2 SYMPOSIUM
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Helhe Watershed Allied Telemetry

Comprehensive and multi-
disciplinary: satellite — airborne -
ground based, ecology —
hydrology - atmosphere

Multi-scale: isotope - sub-meter -
meters level.....catchment — sub-
basin - basin

Collaboration: other projects in
the Heihe plan, international &
domestic collaborations.

Hi: Heihe, experimental area,
hello, open platform; high, higher
and stronger

20 - 24 June 2011 | Prague | Czech Republic
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The overall objective of HI-WATER Is to

improve the observability of hydrological

and related ecological processes and build a
leading river basin observing system to serve

the watershed science (earth system science
INn a river basin scale).
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Challenge 1.
Distributed ground observations to capture the heterogeneity

How to observe hydrological and
ecological process in a river basin
scale, instead of point scale?
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(1) The A’rou super station.
(2) A distributed AMS
network.

(3) Three validation plots.
(4) A watershed soill
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Challenge 2: Spatial representativeness of ground observations

o Spatial representativeness of ground observations, i.e.,
their temporal and spatial variation characteristics

(Probability Density Function, footprint) should be
analyzed.

 Relationship between different scales (observation
operator) should be obtained.

 Uncertainties related with spatial representativeness
and scaling should be quantified.
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Multi-scale nested
observation sytems
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Challenge 3: Development of radiative transfer models for heterogeneous
pixel/land surface to improve the observability (mathematical viewpoint)

of remote sensing

The Radiative Transfer Equation
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 The relationship between remote sensing observations
and surface ecological or hydrological variables is implied,
S0 observations are indirect. In general, the forward
model is a complex nonlinear model. This leads to very
difficult or even illposed inversion.

 RTM for heterogeneous pixel needs to be developed.
* Inversion strategies for heterogeneous pixel.
« Related uncertainties with the above operators.

 How to design the ground sampling scheme which is
more appropriate for remote sensing validation?
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Three key experimental
areas (KEAs) are identified
to conduct intensive and
long-term observations.
Within each KEA, nested
experimental areas, i.e., the
foci experimental area
(FEA), the experiment site
(ES) and the elementary
sampling plot (ESP) will be
established to carry out
multi-scale observations
based on different
objectives.
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ngcc

To provide and validate the remote sensing products

Remote sensing Spatial Internal International
product resolution | satellite/sensors satellite/sensors
LAI 30-1000 HJ-1, FY-3 MODIS, MISR, VEGETATION,
m POLDER, MERIS, MSG
Chlorophyll 30-1000 HJ-1 MERIS
content m
Precipitation 5-25 km FY-3 TRMM, AMSR-E, GMS
Soil moisture 1-25 km FY-3 SMOS, EnviSat, SMAP, AMSR-E
Snow Water 1-25 km FY-3 CoReH20, SLCP, AMSR-E
Equipment
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 Intensive observation period (IOP): 2012-
2014, a one year intensive observation will
be conducted in each KEA.

Please pay attention on the detailed
and latest information at our website.

http://water.westgis.ac.cn
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http://water.westgis.ac.cn/

dcesa

 We introduce a few case studies of using airborne and
satellite-borne remote sensing data (most from Dragon
|| project) obtained during WATER for retrieval of
hydrological and ecological variables/parameters.

e Ground truth collected in WATER field campaignes are
tested to be useful in validation of the
models/algorithms for retrieval of hydrological and
ecological parameters.

« Multi-source remote sensing data assimilation system
IS established and obtained preliminary results, further
efforts need to be make in the next step.
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e Catchment scale hydrological experiments
should therefore be encouraged (e.g., Hi-
WATER). In designing this kind of an experiment
capturing multi-scale heterogeneity must be
taken into account so that the knowledge
obtained can eventually be scaled up to sub-
basin and basin scales.

 Hi-Water has insistent demands on the Satellite
data.
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Thank you !

Xin Li
CAREERI/CAS, Lanzhou 730000, China

E-mail: lixin@lzb.ac.cn Web: http://www.westgis.ac.cn

http://water.westgis.ac.cn

Massimo Menenti
Delft University of Technology
E-mail: M.Menenti@tudelft.nl
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