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Requirements to Hydrology
•Connectivity with Global Models

•physical down-scaling
•integrated hydrological models with self-running capability

•Transferability under Climate Variability
•model parameter estimation
•initial and boundary conditions
•forcing

•Leading to Public Awareness and Effective Actions
•data integration for getting comprehensive knowledge
•optimization for getting solutions
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WAKASA03
Fukui, Japan

SMEX02 Iowa, USA
CLPX, Colorado, USAAgricultural Experimental Filed, UT
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Improvements over 1-D LSM

improve

Soil Hydraulic Function

SiB2

WEB-DHM

0.05

0.15

0.25

0.35

0 120 240 360 480
Hour (Jun27 - Jul17)

Su
rf

ac
e 

So
il

 M
oi

st
ur

e

0

2

4

6

8

P
re

ci
p

it
at

io
n

 
(m

m
/h

ou
r)NOAA flux site

0

10

20

30

40

50

60

70

80

1997.6.27 1997.7.2 1997.7.7 1997.7.12 1997.7.17 1997.7.22

Date

D
is

ch
ar

ge
 (

m
3 /s

)

0

10

20

30

40

50

60

70

80

P
re

ci
pi

ta
ti

on
 (

m
m

/h
ou

r)

Obs Sim

 BIAS = -0.6%          Nash = 0.956

0

10

20

30

40

50

60

1998.9.1 1998.12.1 1999.3.1 1999.6.1

Date

D
is

ch
ar

ge
 (

m
3 /s

)

0

40

80

120

160

200

240

P
re

ci
pi

ta
ti

on
 (

m
m

/d
ay

)

Obs Sim

Surface soil 
moisture

Discharge Calibration

-300

-100

100

300

500

700

900

N
et

 R
ad

ia
tio

n

Net Radiation

-100

0

100

200

300

400

500

600

L
at

en
t H

ea
t F

lu
x Latent Heat Flux

-200

-100

0

100

200

300

400

Se
ns

ib
le

 H
ea

t F
lu

x

Sensible Heat Flux

-200

-100

0

100

200

300

0 120 240 360 480

Hour (Jun27~Jul17)

G
ro

un
d 

H
ea

t F
lu

x

Observed Simulated

Ground Heat Flux

Obs     Sim

Precipitation

Surface Soil Moisture

Obs Sim

Model Evaluations with SGP97&SGP99 Observations

Basin-scale

-50

-30

-10

10

30

50

0 120 240 360 480

Hour (Jun27~Jul17, 1997)

C
O

2 
 F

lu
x CO2 flux: µ mol m-2s-1

Obs Sim

Discharge Validation



11

Calibration and validation with 
discharges at main stream gauges
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Model Simulation – Multi-Satellites Product

(Ground Water in Semi-Arid Region) 
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Comparison with MODIS snow cover product
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LDASLDAS--UT AlgorithmUT Algorithm

Dual-pass technique

RTM TbLSM Tg, Tc, Wsfc

F=(SWIobs-SWIsim)2Min(F) Parameters

AMSR-E Tb

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

Pass 2
(t ~ 1 day)

Pass 1
(t ~ months)

(Yang  et al,2007)
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Parameter Optimization in Tanashi
Exp.-- without vegetation effect
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Optimized Parameters
Optimized Observed

SAND (%)   28.3 26

CLAY (%)  34.9 43

Porosity   0.587 0.725

rms h (cm) 0.513 1.01

l (cm) 0.478 1.16

www1 0.45 0.327

Lu & Koike, 2008



LDASLDAS--UT AlgorithmUT Algorithm

Dual-pass technique

RTM TbLSM Tg, Tc, Wsfc

F=(SWIobs-SWIsim)2Min(F) Parameters

AMSR-E Tb

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

Pass 2
(t ~ 1 day)

Pass 1
(t ~ months)

(Yang  et al,2007)
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Lat.Lat. 32.30 N32.30 N

Lon.Lon. 84.05 E84.05 E

ELEL 4,416 m4,416 m

Soil TypeSoil Type Silt LoamSilt Loam

Gaize Station
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Surface skin Soil moisture at MS6308
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陸面データ同化－大気結合モデル 陸面データ同化結合なし

Boussetta & Koike, 2005



In-situ 3D
Doppler Radar

With LDAS

Without LDAS

9-15 16-22 23-04

Diurnal Cycle Of Precipitation in the Tibetan Plateau

Boussetta & Koike, 2008

Impacts of Errors in Model Rainfall on the Soil Moisture

Surface soil moisture & rainfall
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Impact of Model Errors in Radiation

Monthly mean diunal change shortwave downward radiation
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IF Jmin
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ARPS Model Output 

(Initial Guess)

Observation Operator 
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Model Operator (Ice Microphysics)
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Mirza & Koike, 2008
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Mirza & Koike, 2008



Initial condition
with no assimilation
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Surface soil moisture & rainfall
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Requirements to Hydrology
•Connectivity with Global Models

•physical down-scaling
•integrated hydrological models with self-running capability

•Transferability under Climate Variability
•model parameter estimation
•initial and boundary conditions
•forcing

•Leading to Public Awareness and Effective Actions
•data integration for getting comprehensive knowledge
•optimization for getting solutions

Hydrology Contributing to Water Resources 
Management under Climate Change



Resilience

We must build the capacity of society to
demonstrate resilience in the face of changing 
climate.

Actions
Strengthen the adaptation capacities of water 

managers, communities, scientists, and of society as a 
whole.

Improve community-based water risk management 
capacities.

* recovery capability
invulnerability 

•Sharing more confirmed information
•Risk assessment and management
•Strategic selection of options and implementation
•Networking 

Multi-scale Resilience

Thank you!


