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Part 2: Land data assimilation

Calibrated land data assimilation system (LDAS
Validation at CEOP reference sites

Develop a multiscale soil moisture network in
Tibetan Plateau

Evaluation of soil moisture products

LDAS application in China



Forcing data
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Assimilating satellite data to modify soll state variables has
been recognized an effective means to improve model output.



Strategy ofassimilationsystem development

A Model physics is fundamental. Improving
model Is essential.

A Tuning model parameteis crucial, as
shown by PILPS and many other studies

A Regional application: globally/regionally
available data instead of In situ data to drive
the system.



How to tune parameters in land surface models

A Calibrate gridbased land surface models
based on satellite data

A As the limitation of satellite observation
capabillity, only very sensitive parameters
are selected to be tuned.

A Land data assimilation is a possible tool for
this purpose



Different methods for model calibration by LDAS

A Simultaneously estimate parameters and land variable:
(convenience, just set a parameter as a state variable

A Interactivelyestimate parameters and land variables
(interactively estimate parameters and variables step b
step, so parameter values change with)time

A Dual passbased estimate parameters and land variable
(first estimate parameter value in a letegm window
throughvariationaldata assimilation, then estimate land
variables througlenKF or other methods. In this case,
parameter values do not change with time, which is
more acceptable to e
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Dual-pass (optimization+assimilation) Algorithm

Model state depends on model parametersangtermtemporal scale
while depends on initial soil state in a relativeliyprttermtemporal scale.
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U Auto-calibrated land data assimilation system
(LDAS)

U Validation at CEOP reference sites

i Develop a multiscale soil moisture network in
Tibetan Plateau

U Evaluation of soil moisture products

U LDAS application in China



Scalematch validation




Validation at CEOP Tibet site

CAMP Meso Scale map ver. 20021213
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(Yang et al., 2007, JMSJ)



Sensible heat flux

Assimilation: MBE =18 W m-2, RMSE=39W nr
Free-run gree-run:  MBE = 26 W m-2, RMSE = 53 W m-
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(Yang et al., 2007, JMSJ)
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AWS

No. Site code Lat. (N) Lon. (E) Alt. (m)
1  MGS 45°44'34.9" 106°15'52.2" 1393
2 DRS 46°12'31.2" 106" 42'53.0" 1297
3 DGS 46°07'38.3" 106°22'06.8" 1409
4 BTS 46° 46'35.4" 107°08'32.2" 1371
5 TDS 46°24'22.4" 107° 38'03.5" 1365
6 CRS 46" 21'08.0" 108°22'30.5" 1287

ASSH

No. Site code Lat. (N) Lon. (E) Alt. (m)
1 E2 45" 55'22.5" 106° 46'47.2" 1422
2 A3 46°00'46.2" 106° 15'52.1" 1502
3 E4 46°06'10.0" 106° 46'47.2" 1318
4 G6 46°16'57.6" 107°02'13.1" 1350
5 GUS 46°03'14.2" 107°29'20.3" 1472
6 H7 46° 33'08.9" 107° 25'22.0" 1383
7 DO 45°44'23.4" 106° 39'05.5" 1342
8 Fo 45°44'34.9" 106° 54'30.2" 1332
9 A6 46°16'57.6" 106° 15'52.1" 1407
10 C2 45° 55'22.5" 106°31'21.2" 1422
11 C4 46°06'10.0" 106° 31'21.2" 1383
12 D7 46° 33'08.9" 106° 39'04.2" 1357

Validation of soil moisture on a Mongolian semiarid area

There were 6 Automatic Weather Stations (AWS),
12 Automatic Stations for Soil Hydrology (ASSH).
Data at two AWS (TDS, CRS) were not archived

in CEOP.

(Yang et al., 2009JHM)
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Soil water content (m° m°)
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Comparison with sitemean soil moisture

(a) Observation vs. LDAS-UT
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Soll moisture ansitivity to forcing
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The Tibetan Plateau observatory of plateau scale soll
moisture and soil temperature (Ti@bs)
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(Su et al., 2011 HESS)



