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Short Forecasting：Initial Condition

Long-term Forecasting: Boundary Condition



Land 
Surface 
Scheme

Snow 
Physics 
Model

Cloud
Physics
Model

Soil MoistureSoil Moisture SnowSnow

Microwave Microwave 
RadiometerRadiometer

PrecipitationPrecipitation

Surface Emissivity & Temp.

Aqua

TRMM

Four Dimensional Data AssimilationFour Dimensional Data Assimilation



Two-pass LDAS-UT

RTMàTbLSMàTg, Tc, Wsfc AMSRàTb

F=(Tbobs-Tbsim)2Min(F) àWsfc

Pass 2
(t ~ 1-2 days)

F=(Tbobs-Tbsim)2Min(F) àParameters

Pass 1
(t ~ months)

soil texture, porosity: LSM
surface roughness: RTM
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Seasonal Variation of the Soil Moisture in the Tibetan Plateu



Input dataà Easy application in any region

• LDAS-UT grid size: 0.5 degree
• Forcing

– GPCP precipitation: 1 degree
– ISCCP radiation: 2.5 degree
– NCEP reanalysis: 1.5 degree

• Leaf area index: MODIS 0.25 degree 8-day 
product

• Microwave Tb: AMSR 0.5 degree 6.9 and 19.7 
GHz 



First application: A case at CEOP Tibet site 

Items Station (depth) 

Precipitation BJ 

Radiation BJ 

Surface  

temperature 
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Near-surface  

soil moisture 

BJ, MS3608 (4cm) 

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

SSMTMS (0-3 cm) 

Turbulent fluxes BJ (3m, 20m) 

 



• Contamination of rainfall errors

Assimilation: Increase of S.M 
and lE → Assimilation is not 
very sensitive to rainfall errors 

Assimilation: lE and S.M

Before June, observed rainfall 
is not available in GPCP data

No assimilation: No increase 
of S.M and lE

No assimilation: lE and S.M.

Measured－
Input －Rainfall

Comparisons between Assimilation and No assimilation



Surface energy budget



OBS 1998 
(2003 unavailable)

LDASUT

NCEP

JMA

UKMO

Flux variation
（May~September)

Sensible（H）－
Latent(LE） －

35.3

32.3

40.2

32.0

H  RMSE
[W/㎡]

LE  RMSE
[W/㎡]

80.1UKMO

79.8JMA

68.4NCEP

42.5LDASUT

LE daily-mean ( June)

O
bs

er
ve

d

Modeled No seasonal variation

GCMS over-predicted H or lE
⇔ LDASUT predicted much better

Reproduced the observed 
seasonal variation

Let’s apply LDAS-UT to 
the whole Tibetan Plateau

Compare with GCMs



Application to the Tibetan Plateau 2003
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H, LE, S.M.（regional mean）

H LE

Seasonality of TP-mean fluxes and S.M.



LDAS Seasonality: May~Mid June, H > lE; Mid June~Aug; lE>H
LDAS Regionality: H is dominant in N.W. TP, lE is dominant in S.E. TP

LDASUT NCEP

Seasonality of distributed Bowen ratio


