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Seasonal Variation of the Soil Moisture
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CEOP Reference Site in Mongolia

Long Term Application of 2.5 x 2.5 Degrees Area including Validation Sites (JJA Average)

(Satellite data application to climate change)
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GBHM Experiments
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SA method ( Boltzmann Annealing)

Boltzmann * Generating function of
distribution random change
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soil moisture
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Radiative Transfer Model for dry soll
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Coupling Atmospheric Model with Land Data Assimilation System

Plateau Scale Experiment
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Ensemble filtering
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Surface soil moisture(Tibet)
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EnKF vs 4DVAR

 Variational methods
— Multiple minima
— Hard to compute error statistics

— Do not allow for sequential processing of
measurement

 Ensemble methods
— Provide estimate with error statistics
— Allow for sequential processing of measurement
— Advantage with nonlinear dynamics

(Evensen G. The parameter estimation problem revisited. Bergen, Norway: Hydro
Research Centre, 2005)
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EnKF vs 4DVAR (cont)

4DVAR

EnKF

Flow dependent
background errors

Yes, within each
cycle, but errors
are not propagated
between cycles

Yes.

Nonlinear
observation
operators

Yes, with non-
quadratic cost
function

Yes, but results
will be treated as
Gaussian

J(6x)=1(ox-ox") B (6x-ox" )+ 1y -y R [y -
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EnKF vs 4DVAR (cont)

part of assimilation

4DVAR EnKF

Forecast model Uses a TLM or PF Uses full nonlinear
model that must be forecast model which
specially designed. describes the evolution
Model switches are of atmospheric states.
problematic.

Lateral boundary Set boundary May require a global

conditions increments to zero, or | ensemble
treat as control
variables

Balance Balance imposed as Localization removes

some balance

(Dance S, Roulstone I, Lorenc A. A review of the theoretical potential, & limitations of the Ensemble
Kalman Filter and 4D-Var. NERC Centres for Atmospheric Science, 2003)
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(GMNIAS ERamework

ARPS Model Output

(Initial Guess)

’ Cloud & Precipitation
Parameter Update

Model Operator (Ice Microphysics)

(AP:ICLWC, IWV,IRW,ISW) Ne
1 Fmin” ves
Observation Operator
Tbyps (RTM) (Tbg;) ‘
s ‘
s |

Cost (J)= (Tby- Th,, )2 —, Global Optimization Scheme
(Shuffled Complex Evolution)

(Mirza et al. 2007)
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(W ater and Energy Budget-based Distributed Hydrological

Model)
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~_Validation in Little Washita, USA (Saveedra et al. 2006 and Lei et al. 2009)
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GEOSS/AWCI-SAFE Flood Predlctlon System In Vietham (Huong R.)

Heavy Rainfall
Prediction

- Coupled with Satellite

Data Assimilation

Nusnerical
Weather
RPrediction
Topography and
River Channel
Network

Land-use

: I - Heavy Rainfall Predlctlon

o

Flood Prediction
7000

—0 Obs..

6000
1ct|on of the inundation 1 Q Ppred.

Socio-Economic Data %-‘:\ )} Afea and Depth4 5000 |
L
.

!

4000 I

3000

2000

Evacuation w7 -
InStructlon ’ 23 | 24 | 25 | 26 | 27 | 28 | 29 | 30
ECMWF/GLAS | Meememe  nber 2009




GEOSS Asian Water Cycle Initiative (AWCI)

19 Member Countries
18 River Basins for Initial Demonstration
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Look Up Table

X+

T
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L]
11
[ e B S I A Bl o B

2

* |Index of Soil Wetnhess
(ISW)

ISW = Tb36h _Tb6.9h N 0.2 -

1
5 (Tyzon + Theon)

v=6

vs 6.9GHz

I5W by 36GH

-0.4 |-

 Polarization Index

Pl) W
( T —_— T 0 0.05 0.1 0.15 0.2 0.25 0.3
P] — b10v b10h

FI by 10GHz

5 (TbIOv + Tbth )

-0.6 -

L]

« Changing Mv from 0% to 60%, Wc from 0 to 2
every 0.01, running forward model, making look-
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Data assimilation methodologies

DA Classification

//\

Continuous

/\

Sequential

[

Monte Carlo methods ENKF,
SDVAR 4DVAR SA, genetic, SCE KF EKF Particle filter
Equivalent
Quasi-Equivalent
Comparable
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Ensemble Kalman filter

Ensemble of glntegration

N analyses [~ with the model ~| N predictions [

Ensemble of | Add

]
l—

Ensemble of N
model error fields

A

Weighted meané<

5 N

Ensemble of N
background fields

Ensemble of
N observations

\

Statistics of
the ensemble

Observations

EEEEEDN Illllrlll

Random field
generator |
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Precipitation over Tunisia

Without coupled System TRMM product NCDC product With coupled System

TRMM 3B42 Apr.19 ... Apr.23, 2007 JCDC Precipitation Apr.19 ... Apr.23, 2007
I: .

Total Precipitation [mm]
3EN

Total Precipitation [mm]
38N 5 .

(Boussetta et al. 2009)
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