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SAFE prototyping in CambodiaSAFE prototyping in Cambodia

• Approved in May 2009 as a new SAFE prototype 
activity

•• Focusing onFocusing on•• Focusing onFocusing on
–Water cycle : particularly drought
–Its impacts on agricultural water : primary 
occupation of 2/3 people 

•• Objectives:Objectives:
To provide usable information for the agricultural To provide usable information for the agricultural 
activities in the western Cambodia by improving 
understanding of the mechanisms and various 
phenomena behind the unique post-monsoon 
water cycle, that benefits the prevailing rain-fed 
rice production in that area. 



Sangker River Basin Tonle Sap LakeTonle Sap Lake

➔ most productive area in the 
agricultural activities

Rainfall & agricultural activities during the postRainfall & agricultural activities during the post--monsoon season monsoon season 

 direct rainfall & stream flows

“Cambodian rice bowl”
agricultural activities

pumping from a stream
 rain-fed agric. lands

 dry-season agriculture

 direct rainfall & stream flows

~ Target phenomenon~
relationship between 

Water Resource (rainfall, stream flow, etc.)    &   Agric. Activities
in the western Cambodia



Post-monsoon rainfall from TRMM in 2007
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~ Conclusion~
During the post-monsoon season:

-the night time precipitation is dominant 
in the western side of Lake and supports the 

productive agricultural activities during the dry season in this area.
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Total Rainfall Amount: 
24 Oct 2009 ~ 31 Dec 2009

Total (left) & 3hourly (below)
From TRMM 3B42
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Total Rainfall Amount: 
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Pursat, Kandieng
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PPostost--MMonsoon onsoon CConditions in onditions in 20092009

-50

0

50

100

[×
10

12
 kg

/6
hr

]

WWater ater VVapor apor CConvergenceonvergence

co
nv

.
co

nv
.

di
v.

di
v.

-10.0
0.0

10.0
20.0
30.0

cloud top temperature

[d
eg

]

-100

-50

10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31 11/01 11/02 11/03 11/04 11/05 11/06 11/07 11/08 11/09 11/10 11/11 11/12 11/13 11/14 11/15 11/16

[×
10

0
20
40
60
80

100
120
140

10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31 11/01 11/02 11/03 11/04 11/05 11/06 11/07 11/08 11/09 11/10 11/11 11/12 11/13 11/14 11/15 11/16

[m
m

/6
hr

]

raingauge
TRMM

320

RRainfall amountainfall amount

CCloud loud TTop op TTemperatureemperature

di
v.

di
v.

0.0
1.0
2.0
3.0
4.0
5.0
6.0
7.0
8.0

10/27
18

10/28
00

10/28
06

10/28
12

10/28
18

10/29
00

10/29
06

10/29
12

10/29
18

10/30
00

10/30
06

10/30
12

10/30
18

10/31
00

10/31
06

10/31
12

10/31
18

11/01
00

11/01
06

11/01
12

11/01
18

11/02
00

Local Time

raingauge
TRMM

[m
m

/3
hr

]

rainfall amount

200
220
240
260
280
300

10/24 10/25 10/26 10/27 10/28 10/29 10/30 10/31 11/01 11/02 11/03 11/04 11/05 11/06 11/07 11/08 11/09 11/10 11/11 11/12 11/13 11/14 11/15 11/16

[K
]

CCloud loud TTop op TTemperatureemperature

daytime
nighttime

Local time



103°0'0"E 104°0'0"E 105°0'0"E 106°0'0"E

14°0'0"N

103.0 104.0 105.0 106.0

14.0 Anlung Venglocation of station(s)
(black bar)

TRMM3B42

100mm

raingauge-UT
raingauge-JICA

length of bar
∝ rainfall amount

XXX

Total Rainfall Amount: 
24 Oct 2009 ~ 31 Dec 2009

13°0'0"N13.0

14.0

Pailin

C.N.

Kg.Thmar

Kg.Kdai

P.N.P

Rattanak M.

Bac Prea

Battamb.

Samlot

Sayang

Siem Reap

Pursat
Kandg.

B.R.

(black bar)

station name

raingauge UT JICA

ONSET 
RG3M

Ota 
Keiki

1pulse 0.2mm 0.5mm

installed
on

Sep-Oct.
2009

2003-
2006

103°0'0"E 104°0'0"E 105°0'0"E 106°0'0"E

12°0'0"N

¯
12.0

Bamnak
K.Chum

Boribo

Peam

Kg.Tralach

Peam
Rovieng

T.L.

Bactra
Dambat

V.V.
on 2009 2006

height 0.50m 1.50m

height

height

RG-UT RG-JICA



in-situ obs.
AWSAWS

LLand and SSurfaceurface
MModel  (SiB2)odel  (SiB2)

validation

LLand and DData ata AAssimilationssimilation
SSystemystem
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DischargeDischarge
in-situ obs.

YieldYield

Water Resources 
Management

★ available on high temporal 
resolution
⇒ can be used as the input to 
RCM
★ algorithm is under 
development by using the 
LDAS system & AWS obs.
* problem1: validation

soil moisture
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TB

RRadiative  adiative  TTransfer ransfer MModelodel

optimizationoptimization
(SCE)(SCE) DDistributed istributed HHydro. ydro. MModelodel

AMSRAMSR--EE
* high tmprl resol.

validation

RainfallRainfall

CCrop rop MModelodel
PALSARPALSAR

* high spatial resol.

⇒ low spatial resolution
⇒ heterogeneity within a      
footprint makes it  difficult to   
validate the algorithm with the
point-scale in-situ obs.
⇒ Heterogeneity will be 
checked by using PALSAR
* Problem2: algorithm 

in-situ 
obs.

TRMM

combined 
product

In-situ obs.
(radiosonde)

RRegional  egional  CClimate limate MModel (ARPS)odel (ARPS)

GCMGCM
reanalysis, predictionreanalysis, prediction

downscalingdownscaling

Initial 
cond.

AtmosphereAtmosphere
* Problem2: algorithm 
⇒ lake surface would be  
included within a  footprint,  
though current LDAS system 
assumes land-surface
⇒ percentage of lake area
will be derived by PALSAR
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Result of soil moisture estimationResult of soil moisture estimation

• The look up table for soil moisture estimation 
was obtained from the relation ship between 
σ0 and parameters. Following figure is a 
virtual image of the look up table.

• When the PALSAR σ0 puts in, Mv is derived.

• Following figure shows the result of the soil 
moisture estimation in observation field.

• In the result, there is a large error between 
observations at point nos. 16 and 18. 
However, the trend of soil moisture 
distribution is expressed rather accurately.
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Rainfall & Stream Flow 
Prediction

Soil Moisture Distribution Irrigation Demand 
to MOWRAM

AApplication on pplication on FFarming & arming & WWater ater AAllocationllocation

1)
INPUT

Crop Growth &Hydrological  
Simulation Model

Prediction of 
- water demand (amount & time)
- harvest time

2)
OUTPUT

- harvest time
- crop yield

water resource allocation
＜ For farmers ＞ ＜ For MOWRAM ＞

planting plan
- crop varieties
- planting area & time

3)
INFOR
MATION



Prototyping Executor (user agencies)Prototyping Executor (user agencies)

MOWRAM, Cambodia

+ C
ooperation w

ith other projects
Project Team & Relationship among ParticipantsProject Team & Relationship among Participants

Data & Application CreatorsData & Application Creators

rehabilitation & enhancement of 
the monitoring systems

operational in-situ data
local information (agriculture, water use)
rain gauge network

+ C
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