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Upper Troposphere (500-300hPa) Climatology May – Aug (NCEP/NCAR RA)

Air Temperature

Specific Humidity
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OBS  flux diurnal change
 site: BJ + AmdoOBS 1998 

(2003 unavailable)
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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
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Surface Water + Soil Moisture + Ground Water



cm

Groundwater Level Variations (satellite-observed)
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m
cm

Groundwater Level Variations (satellite-observed)

Groundwater Level Variations (ground-observed)



Weather 
Prediction

Models

Water Cycle Integrator

In-situ Data

Rainfall River 
Flow

Soil 
Moisture

Satellit

e

MW

Vis.

IR

Gravity

Ground 
Water

Seasonal Prediction
Climate

Prediction

Evaluation & Bias Correction

Water
Quality

Evapo-
transpiration

Soil 
Moisture

Ground
Water

IWRM

Climate Change

Adaptation

Val.

Data Assimilation

Snow
Water 
Cycle

Model

Rain
fall

River Flow



Weather 
Prediction

Models

Water Cycle Integrator

In-situ Data

Rainfall River 
Flow

Soil 
Moisture

Satellit

e

MW

Vis.

IR

Gravity

Ground 
Water

Seasonal Prediction
Climate

Prediction

Evaluation & Bias Correction

Water
Quality

Evapo-
transpiration

Soil 
Moisture

Ground
Water

IWRM

Climate Change

Adaptation

Val.

Data Assimilation

Snow
Water 
Cycle

Model

Rain
fall

River Flow



18/20
G

W
 s

to
ra

g
e
 a

n
o
m

a
ly

 (
c
m

)

GW (TWS – SM)

GW (LDAS-WEBDHM)Inter-comparison



Weather 
Prediction

Models

Water Cycle Integrator

In-situ Data

Rainfall River 
Flow

Soil 
Moisture

Satellit

e

MW

Vis.

IR

Gravity

Ground 
Water

Seasonal Prediction
Climate

Prediction

Evaluation & Bias Correction

Water
Quality

Evapo-
transpiration

Soil 
Moisture

Ground
Water

IWRM

Climate Change

Adaptation

Val.

Data Assimilation

Snow
Water 
Cycle

Model

Rain
fall

River Flow



Weather 
Prediction

Models

Water Cycle Integrator

In-situ Data

Rainfall River 
Flow

Soil 
Moisture

Satellit

e

MW

Vis.

IR

Gravity

Ground 
Water

Seasonal Prediction
Climate

Prediction

Evaluation & Bias Correction

Water
Quality

Evapo-
transpiration

Soil 
Moisture

Ground
Water

IWRM

Climate Change

Adaptation

Val.

Data Assimilation

Snow
Water 
Cycle

Model

Rain
fall

River Flow



Future GW Variations
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Water is a Key 
bridging between climate processes and societal benefits.

(Richard H. Moss, et al., Nature, 2010)
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Seasonal Drought Prediction

Month

SA FROM 

OBSERVED 

DISCHARGE

SA FROM 

FORECAST 

DISCHARGE

June -0.954 -1.010455

July -1.30505 -1.61425

August -0.4937 -2.41276

Close enough, 

drought conditions 
can be forecasted
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Months 1st 2nd 3rd

Year Observed SFC Observed SCF Observed SCF

1983

1991

1997

1999-2000

ARROW Legends: red= drought; green=normal; blue=wet

e.g. increase towards drought conditions

Seasonal Drought Prediction
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Impacts of Drought on Rice Production

Philippines
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■Tsunami Simulation■Tsunami Simulation



高潮モデルによる下流端水位の設定2D Floding from River

15
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