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

Incident wave
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DMRT + AIEM Model +Shadowing Effect:
Validation in Tokyo
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Parameter Optimization

Min(F) = Parameters

Pass 1
(t ~ months)

LSM->Tg, Tc, Wsfc

F:(-I_b‘?bs'-rbsim)2

"RTM->Th

(Yang, Koike et al.,2007)

AMSR->Thb
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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

clay(%) 18 20 20 20 19 20

bulk density

1.40 1.52 1.51 1.46 1.53 | 1.258
(g/cm3)

rms h(cm) | 0.38 | 040 0.25 0.25 | 0.20 0.34

Correlation |

0.44 | 049 | 033 | 0.33 | 0.34 | 0.72
(cm)
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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 T E—
 Microwave Tb: AMSR-E

(Yang, Koike et al.,2007)



First application: A case at CEOP Tibet site

CAMP Meso Scale map ver. 20021213
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LDASUT- GCMs

LE daily-mean ( June)
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Seasonality of distributed Bowen Ratio:
Sensible Heat Flux/Latent Heat Flux

LDASUT NCEP

H/LE 0921-0930

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

(Yang, Koike et al.,2007)
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ARPS with New Initial Conditions (continued).....
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Latitude

Effect of Atmosphere

AMSR—E Sim—0bs B9 GHz Vert. Pol. MODIS Cloud Tep Temperature
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Atmosphere-Land Coupled Data Assimilation System

Forecast land . ARFSILDAS

surface and Inc. LA-RTM
atmosphere state Lower fieq TBs
(10 & 12 GHz)

Tes he Mo
Acceptable?
Yes
le Forecast land
Surface c ond ition
Include atrosphere l
state to refine surface IVIDAS

condition at lower freg " Inc LA-RTM
% | Higher fieq TBs
(23 & 29 GHz)

B Gttt
Forec ast le Ves

atmosphere state




08N

Tb Error

AMSR—E Sim—Obs 88 GHz Vert. Pol. MODIS Cloud Top Temperature
DATE: Z004-DB-20 TIME: G5:35 UTC

DATE: 2004/08/20 TIME: 0B:42 UTC

L

130
120

110

100
) a0
° an

!_ n

................. &0

50

90.6E 90.8E S1E 91.2F 91.4E 91.6E 51.8E 9IF 922 92.4E 9L6E 9ZBE SJE SOEE BIE SVIE 91 A VIE 91BE SOf SZIE BIOE 9LEE BLE B
Longitude Larginads

LDAS only MODIS/IR A-L Coupled DAS

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

o0




Integrated Cloud Liquid Water
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24 hour Prediction of Rainfall
over the Tibetan Plateau

ARPS 48HR Forecast (01UTC 21AUG2004)
Precip. Rate without Assimilation
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Coordinated Enhanced Observing |
Three Unique Capabilities

Convergence of Observations | =

A Prototype of the Global Water Cycle
Observation System of Systems
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Microwave radiative transfer model for snow

Dense media radiative transfer model
(Tsang,1992)
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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:

(1@90
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Wet Snow
. 6 <0.09: PSS
0.09: 57 :E{_Qf—l—{_l.{j}_}
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



Snow Depth [cm]

45

40 —

35

30

Validation of Snow-LDAS in Yakutsk
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forcing data, initial condition,

S——
Observed brightness Temperature

surface parameters

dat del stat
SHAW —_— Ensemble Kalman Filter

1 T

model state variables
surface soil temperature, moisture content

Simulated Brightness Temperature

Microwave Radiative Transfer Model
AIEM+LSP/R

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

Dr. Rui Jin
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Frozen soil
MODIS snow-cover products (NASA, Hall et. al.)

Soil or Soil + snow

A 4
snow
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Metrological forcing data N . © /| !
Observed brightness temperature data ESW s_nov;_?fral_n size (?ftn) =D j o
Vegetation data ective diffusion coefficient S A

of water vapor in snow (Deos) £ temperature
Snow -Variation of saturation vapor moisture
Soail Soil structure profile data pressure (Cy)

-Temperature gradient in snow
pack (dT/dz)

Snow Snow density profile data -Air pressure (Pa) ]
-Empirical grain growth parameter (g,) Observed brightness temperature
Tho
JlA-=lE Update T ST Ensemble Kalman Filter
variable parameters
Snow grain growth model Simulated brightness temperature
Ths
Variable profile parameters RTM
Soil Soil moisture -Dielectric constant Frozen Soil 4 stream
Soil temperature ] Frozen profile data — —
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Snow Snow layer length Snow profile data Albedo profile data
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