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Part 2: Land data assimilation 

üCalibrated land data assimilation system (LDAS)  

 

üValidation at CEOP reference sites 

 

üDevelop a multi-scale soil moisture network in 
Tibetan Plateau 

 

üEvaluation of soil moisture products  

 

üLDAS application in China  



Model Parameters 

Forcing data 

Soil Moisture 

Land Fluxes 

Land state Model Structure 

Assimilating satellite data to modify soil state variables has 

been recognized an effective means to improve model output. 



Strategy of assimilation system development 

ÅModel physics is fundamental. Improving 

model is essential. 

 

ÅTuning model parameters is crucial, as 

shown by PILPS and many other studies. 

 

ÅRegional application: globally/regionally 

available data instead of in situ data to drive 

the system. 



How to tune parameters in land surface models 

ÅCalibrate grid-based land surface models 

based on satellite data 

 

ÅAs the limitation of satellite observation 

capability, only very sensitive parameters 

are selected to be tuned. 

 

ÅLand data assimilation is a possible tool for 

this purpose  



Different methods for model calibration by LDAS 

ÅSimultaneously estimate parameters and land variables 

(convenience, just set a parameter as a state variable) 

ÅInteractively estimate parameters and land variables 

(interactively estimate parameters and variables step by 

step, so parameter values change with time) 

ÅDual pass-based estimate parameters and land variables 

(first estimate parameter value in a long-term window 

through variational data assimilation, then estimate land 

variables through EnKF or other methods. In this case, 

parameter values do not change with time, which is 

more acceptable to me) 
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Minimization scheme 

F(Tbobs-Tbsim) 

Tg, Tc, Wsfc 

Tbsim 

Wsfc 

Vegetation layer 

Surface 

Surface radiation Vegetation emission 

RTE 

Tbobs 

Microwave 
TMI/AMSR/AMSR-E 

(6.9/10.6 and 18.7 GHz) 
LDAS-UT 



Dual-pass (optimization+assimilation) Algorithm 

RTMĄTb LSMĄTg, Tc, Wsfc 

F=(Tbobs-Tbsim)2
 Min(F) ĄParameters 

F=(Tbobs-Tbsim)2
 Min(F) ĄWsfc 

Pass 2 

(t ~ 1 day) 

Pass 1 

(t ~ months) 

Model state depends on model parameters in a long-term temporal scale 

while depends on initial soil state in a relatively short-term temporal scale. 
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Scale-match validation 



Validation at CEOP Tibet site  

Items Station (depth) 

Precipitation BJ 

Radiation BJ 

Surface  

temperature 

BJ, MS3608  

S-AWS1, S-AWS3 

Near-surface  

soil moisture 

BJ, MS3608 (4cm) 

S-AWS1, S-AWS3 (0-5 cm) 

SSMTMS (0-3 cm) 

Turbulent fluxes BJ (3m, 20m) 

 



Surface soil water content

SiB2

LDAS
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Input Rainfall from GPCP 
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(Yang et al., 2007, JMSJ) 



Sensible heat flux 
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Assimilation: MBE = 18 W m-2, RMSE = 39 W m-2

Free-run:    MBE = 26 W m-2, RMSE = 53 W m-2

(Yang et al., 2007, JMSJ) 



Validat ion of soil moisture on a Mongolian semiarid area 

(Yang et al., 2009JHM) 14 
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Observed soil moisture at 16 stations 



Comparison with site-mean soil moisture 
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Soil moisture sensitivity to forcing 

data: no precipitation 
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The Tibetan Plateau observatory of plateau scale soil 

moisture and soil temperature (Tibet-Obs) 

(Su et al., 2011 HESS) 
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