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» Flood is the most common natural disaster that usually happens everywhere and difficult to control.

» |t happens every year in the Lower Mekong River Basin (LMB), and in Cambodia, that causes huge economic damage, affects
people, and destroys large area of agriculture.

» Flood is the most frequent hazard occurring in Cambodia (72%). 11 fatalities occurred and about 67,995 households in 19
provinces were affected by flash floods in 2020.

» Precipitation is one of the most critical climatic parameters, causing annual flooding and influence many factors in the
hydrological system.

SATELLITE-DETECTED WATER (as of 20 October 2020)

Past acc. rainfall (GPM, 13-19 Oct, mm)

FLOOD IMPACT DASHBOARD
,ﬂ 156,137 households affected /Q\ 23 health centres affected

‘M 13,318 households displaced 58 617 schools affected
A 31 persons have died s 1 866,592 meters of road affected B
L)
zﬁ—t 145,185 houses affected ~ 328,228 ha of agricultural land affected

flooding in last 20 years

Flood Ex n Rainfall (mm)
I 20 October 2020 <50
I 19 October 2020 ] 50- 100
I 1@ October 2020 B 100- 150

I 17 October 2020
I 150 - 200
16 October 2020

15 October 2020 . > 200
14 October 2020

Since 1 October, -21 October

https://www.humanitarianresponse.info/en/operations/cambodia




WYX XX XYoL 24°
THA 2022 International Conference on
Moving Towards a Sustai,nabe‘ and

4

Climate Change Management After COVID-1!

= Flood in Prek Thnot River Basin.

» The basin has become increasingly vulnerable to dangers and
calamities (IRD, 2018), particularly droughts and floods.

» As a consequence of the various activities and more rainfall received
upstream, flooding can occur downstream at any moment.

Therefore, this study aims to:
v Evaluate the performance of a rainfall-runoff-inundation model in the whole Prek Thnot River Basin for river discharge and

flood inundation.
v' Evaluate the performances of precipitation between five different gridded precipitation datasets and ground rain gauge for
future perspective of flood forecasting system.
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The Prek Thnot River Basin
= Area: 6,660 km?2

= Covers: Koh Kong, Kampong Speu, Kampot, Takeo, Kandal,
and Phnom Penh

= Elevation: 4 m—-1793 m (M.A.S.L)
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“Lower Prek Thnot River Basin
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2.2. Rainfall-Runoff Inundation (RRI) Model Simulation

= The RRI model is a two-
dimensional distributed
hydrodynamic model that can
simulate rainfall, runoff, and
inundation all at the same time.

Rainfall
~ (Thiessen polygon)

Land use
(Reclassified)

Topographical Data Meteorological Data Gridded Rainfall
= The model was set up at 540 m at o=
. . DEM DIR ACC G*‘T‘ge Rainfall Evapotranspiration ‘ GSMaP H GPCC H TRMM ‘
a daily time-step from September to (Thiessen Polygon) APHRODITE || PERSI |
November 2010. g
Land Use .
1D Diffusion in River and Interaction with Land v éu
Subsurface + Surface 5.,
» Rainfall —- Runoff— Inundation (RRI) Model =
Y Y
{ I OBJECTIVE 2
Model Verification >« i Qbserve i
| Discharge |
___________ Evaluation the performance of
v gridded precipitation dataset
OBIJECTIVE 1
v v v
River Flood Flood
2D Diffusion on Land Vertical Infiltration Discharge Depth Extent
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2.3. Model Performance

The model’s performance is evaluated using statistical indicators such as Nash-Suitcliffe efficiency (NSE), Percent bias (PBIAS),
Root mean square error observation standard deviation ratio (RSR), and Coefficient of determination (R?).

Performance rating NSE PBIAS (%) RSR R2

Very good 0.75 < NSE < 1.00 IPBIAS| < 10 0.0sRSR<0.50 0.70<R2<1.00

Good 0.65<NSE<0.75 10<|PBIAS|<15 0.50<RSR<0.60 0.60<R2<0.70

Satisfactory 0.50<NSE<0.65 15<|PBIAS|<25 0.6<RSR<0.7 0.50<R2<0.60

Unsatisfactory NSE <0.50 |PBIAS| = 25 RSR > 0.7 R2<0.50
n obe G \2 - r i 2

wor op 2 ) [Slar oy >(0r ~Qr)x100 2@ -5 (@ - Qnn)

S0k Ram e T = N
\/;(Qi -Q%,) 2(Q") _J;(bes -Quenn) J;(Qf"“ -Qoinn) |

Where: QiObs = The it" observed streamflow inm = The it" simulated streamflow Qr?]l;;n = The mean of observed streamflow N= The total number of measurement
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3.1. River Discharge

Calibration: 2010 flood event

mm Rainfall

—0Observed Discharge

Validation: 2000, 2001, and 2020 flood events

===Simulated Discharge

Daily Periods

"7=--Flood Event
Statistical =---.__ 2000 Remark 2001 Remark 2010 Remark 2020 Remark
Indicators
NSE 0.55 Satisfactory 0.78 Very good 0.64 Good 0.70 Good
PBIAS (%) 8.34 Very good 1.01 Very good -2.26 Very good -13.75 Very good
RSR 0.67 Satisfactory 0.47 Very good 0.60 Good 0.55 Good
R2 0.57 Satisfactory 0.79 Very good 0.76 Very good 0.76 Very good

Simulated Discharge (mm?/s)
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A A
’ A 2000
o 2001
X 2010
@ 2020
~~~~~~~~~ Linear (2000)
vvvvvvvvv Linear (2001)
Linear (2020)
vvvvvvvvv Linear (2020)
4(I)0 6(I)0 S(I)O 1OI00 12I00 1400
Observed Discharge (m?/s)
Year Equation R?
2000 y = 0.656x + 42.823 0.568
2001 y =0.8878x + 16.236 0.7882
2010 y=1.0677x + 4.5273 0.765
2020 y =0.9507x + 33.871 0.7599




3.2. Flood Inundation
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3.3. Performance of Gridded Precipitation Datasets

Prek Thnot rain gauge and APHRODITE (2000-2011)

Prek Thnot rain gauge and PERSIANN (2000-2011)
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» The rainfall-runoff and inundation modeling in the Prek Thnot River Basin have good performance in both river discharge and
flood extent.

» The APHRODITE gridded precipitation datasets was the best-fit dataset compared to the rain gauge. These might be useful
for further long-term hydrological modeling simulation in the basin.

Risk Monitoring and Dissemination and Response
: knowledge warnin communication capabili
ralnfall 9 "9 pabriy
Hozard Rainfall Radio Evacuation centre
%ﬁ @ “é” ﬁ
e telemetry rainfall station ‘
| - Elements at risk River level Mabile Search and rescue
E:g F.E'l
TR Vulnerability Warning decision Community Relief goods
warning
. fnren:aaten:l hudrograph . ° a
Using Model for =Q:

Future prediction?

Cuncept of Flood Forecast Source: adapted from Neussner (2009)
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Our future work is to develop a flood early warning system in the Prek Thnot River Basin to predict the flood situation in
forthcoming 5-day. This system would provide a primary information for preparation of flood mitigation and response for any
severe flood event.

Satellite
observation

Satellite near
real-time rainfall

Flood Information:
real-time and 5-day ahead
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Rainfall

Telemetry
rainfall station

Framework of Proposed Flood Forecasting System in the Phnom Penh City and Stung Prek Thnot River 1
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