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Satellite Precipitation Sensors





Identify inundation area on Sep-22, 2018
MODIS (optical) Sentinel1 (SAR)

Flood Area mapFlood Area by SAR

Source of back image: "NASA Worldview"

Source:
Copernicus Sentinel Data

Target area

Easily identification & high frequency 
but covered with cloud

All weather & high spatial resolution  
but low frequency



Niger River Flood Area Map

1) Sep-04, 2018 2) Sep-16, 2018 3) Sep-22, 2018 4) Sep-28, 2018

Source of back image: "NASA Worldview

5) Oct-10, 2018 6) Oct-22, 2018 7) Nov-03, 2018 8) Nov-15, 2018



Seasonal Variation of the Soil Moisture in the Tibetan Plateu
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The grant which financed this Pilot for Agriculture Drought Monitoring and Prediction in Brazil was received under the Japan-Bank 
Program for Main-streaming DRM in Developing Countries which is financed by the Government of Japan

Background:
Scientific
Contribution  

＋

Dynamic Vegetation Model

AMSR-E AMSR2

Yang, Koike, et al. JMSJ (2007)

Electronic-Magnetic
Wave

Sawada & Koike, JGR (2014)

Data Assimilation
Coupled



Natural climate variability

Precipitation deficiency, high temperature etc…

Soil water deficiency

Plant water stress, reduced biomass and yield

Reduced stream flow, inflow to 
reservoirs, Groundwater deficiency

Economic, Social, and Environmental impacts
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 Relationship between ecological and hydrological processes is important for 
analyzing drought process.
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Drought analysis
Wheat production

LAI anomaly from CLVDAS

2007 Morocco Drought

Morocco Algeria Tunisia

from  Sawada & Ikoma
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Agricultural Drought
Monitoring-Prediction

North Africa
Aqua AMSR-E



Applicability of the Coupled Land and Vegetation Data Assimilation System 
(CLVDAS) to various drought regions

Gautemala

West Africa
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It is virtually certain that 
drought will become more severe.
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Future GW Variations

-1.3mm/year

G
W

 s
to

ra
ge

 a
no

m
al

y 
(c

m
)

18/20
G

W
 s

to
ra

ge
 a

no
m

al
y 

(c
m

)
GW (TWS – SM)
GW (LDAS-WEBDHM)Inter-comparison
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③High spatial 
resolution method 
for assimilated 
soil moisture etc.

①Estimation 
method for soil 
moisture etc. using 
satellite remote 
sensing and data 
assimilation method

②Estimation 
method for high 

spatial resolution 
soil moisture etc. 

using hydrological 
runoff model

④Method for inputting 
assimilated high spatial 

soil moisture etc. and 
optimized land 

parameters into 
hydrological runoff 

model as initial 
conditions.

River Discharge

Land parameters
U. S. Geological Survey

Hydrological 
runoff model

High spatial resolution 
soil moisture etc. 

(1km)

LAI

Soil moisture

Land data assimilation system 
based on satellite remote sensing

Optimized land surface parameters

Optimization 
by assimilation

LAI

Assimilated soil moisture etc. 
(25km)

Assimilation

Soil moisture

Study a method to use initial condition obtained from the CLVDAS
in hydrological runoff model

Crop Calendar
Irrigation
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Availability of Gauges and Bias Correction of SPPs

Zhou, L.; Koike, T.; Takeuchi, K.; Rasmy, M.; Onuma, K.; Ito, H.; Selvarajah, H.; Li, X.; Liu, L.; Ao, T. Availability of Ground 
Observations and Its Impacts on Bias Correction of Satellite Precipitation Products and Hydrologic Simulation Efficiency 

4 stations
900 km2/gauge New bias correction method Improved  

much
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Data: Rainfall, River Discharge, Crop, Irrigation, Ground Water, Dam Storage, Soil Moisture
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