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Application of DMRT & Surface Models to Soil
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Introduction of the Shadowing Effect

AIEM using the Discrete Ordinate Method (DOM), 4-stream 
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18.7/23.8/36.5/89GHz

6.9/10.7/18.7GHz
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DMRT + AIEM Model +Shadowing Effect: 
Validation in Tokyo 
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Parameter Optimization

RTM TbLSM Tg, Tc, Wsfc

F=(Tbobs-Tbsim)2Min(F) Parameters

AMSR Tb

Pass 1
(t ~ months)

(Yang, Koike et al.,2007)
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Parameter Optimization in Tanashi
Exp.-- without vegetation effect
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Optimized parameters in 
Mongolia

A3 C2 E4 G6 H7 Used

sand(%) 46 40 42 46 39 60

20

1.258

0.34

0.72

clay(%) 18 20 20 20 19

bulk density 
(g/cm3) 1.40 1.52 1.51 1.46 1.53

rms h (cm) 0.38 0.40 0.25 0.25 0.20

Correlation l 
(cm) 0.44 0.49 0.33 0.33 0.34
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Input Data High Applicability 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 
• Microwave Tb: AMSR-E

(Yang, Koike et al.,2007)



First application: A case 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) 

 (Yang, Koike et al.,2007)
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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: 
Sensible Heat Flux/Latent Heat Flux

(Yang, Koike et al.,2007)
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Surface skin Soil moisture at MS6308
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Vertical Wind field

GMS IR1-based 
convective Index

No Assimilation case Assimilation case

Vertical Wind fieldBoussetta & Koike, 2007
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L-A DAS Only Regional ModelBoussetta & Koike, 2005
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Practical ApproachPractical Approach
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24th Nov 2004 26th Nov 2004th

CMDAS
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IF Jmin
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CMDAS Role

24th Nov 2004
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ARPS Before CMDAS
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18:30z 24th Nov 2004 (ARPS)

ARPS after CMDAS



32ARPS after CMDAS

ARPS with New Initial Conditions (continued)…..
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Coupled Soil Atmosphere RTM
2004/08/14 - 19:23 UTC
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atmosphere RTM we 
get better agreement. 
For wetter cases AIEM 

is sufficient. 
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Effect of Atmosphere

Atmospheric effect derived from AMSR-E vs. MODIS Cloud Top Temperature
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Atmosphere-Land Coupled Data Assimilation System 
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Tb Error

Atmospheric effect derived from AMSR-E vs. MODIS Cloud Top Temperature

LDAS only MODIS/IR A-L Coupled DAS
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Integrated Cloud Liquid Water

Atmospheric effect derived from AMSR-E vs. MODIS Cloud Top Temperature

LDAS only MODIS/IR A-L Coupled DAS



2006-10-30 Lab. Hour 40

24 hour Prediction of Rainfall 
over the Tibetan Plateau

Prediction with
the A-L Coupled
Data Assimilation

As an Initial Condition

Only Nesting GOES IR
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Coordinated Enhanced Observing P

Convergence of Observations 
A Prototype of the Global Water Cycle 

Observation System of Systems

Three Unique Capabilities
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Vc=24% Vc=47～60%
Brightness Temperature and surface condition were obtained with different vegetation condition. 
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18.7/23.8/36.5/89GHz
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Models

● Model Operator - JMA New-SiB:
– Assuming Bare Soil => Khatassy (open Field)
– Simple grain growth model
– Model Run from: Nov. 15 to March 15

Assimilation was initialized using Model Start in October

● Observation Operatore - RTM:
– MEMLS 

= Microwave Emission Model for Layered Snowpacks
● Linear conversion between grain size and correlation length

– Dry Soil, but actually Frozen Soil
– No Effect of Vegetation
– No Atmospheric Correction



Simple Grain Growth Model
● Rachel Jordan, 1991:
● Dry Snow – Kinetic Growth:

● Wet Snow
● θ < 0.09: θ > 

0.09:
● Basic features

● Temperature Gradient - dr/dt increases
● High Temperature - dr/dt increases
● large Grain Size - dr/dt decreases
● Wetness - dr/dt increases

● Does not consider Equitemperature, but small anyway 
compared to Kinetic Grain Growth
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Validation of Snow-LDAS in Yakutsk

2003-2004 2004-2005



Soil Surface Frozen/Thawed Status Detection by Using SSM/I and the Active Layer Data Assimilation System 

Dr. Rui Jin 



52/282006-10-30 Lab. Hour

Assimilation Result 
of the soil tem.

After assimilating SSM/I 19GHz 
brightness temperature, the RMSE of 
soil temperature in winter decrease 
0.76K.

4cm

20cm

60cm

100cm

160cm

By Dr. Rui
Jin 
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