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Flood Map

Every year, Cam bodia  experiences both  flash  and  prolonged  
rive rine  flood ing as a  re su lt of m onsoon  ra ins and  typhoons. 
Floods occur frequen tly in  various parts of the  region , and  
re su lt in  sign ifican t econom ic cost. Flood  forecasting system s 
are  designed  to  m itiga te  econom ic and  socia l im pacts, 
enab ling people  to  p repare  for extrem e  even ts. However, in  
orde r for forecasts to  be  used  e ffective ly, an  assessm ent of 
the  ava ilab le  forecasting system s is needed . In  add ition , 
fo llowing the  onse t of flood ing, sa te llite  im agery is used  to  
genera te  flood  m aps to  a id  in  re sponse  e fforts. Th is study 
dem onstra te s the  pe rform ance  of regiona l and  globa l flood  
forecasting system s over the  2019 flood  season . To do th is, 
we  assess the  flood  forecast accuracy a t d iffe ren t forecast 
lead  tim es th rough  a  se rie s of forecast ve rifica tion  m e trics a t 
gauge  loca tions in  Cam bodia . We  then  com pare  the  flood  
forecast pe rform ance  to  Sen tine l 1 flood  m aps p roduced  by 
the  Hydrologica l Rem ote  Sensing Analysis of Floods 
(HYDRAFloods) tool curren tly be ing co-deve loped  by SERVIR-
Mekong in  collabora tion  with  the  Myanm ar Departm ent of 
Disaste r Managem ent. Th is assessm ent of the  flood  
forecasting system s’ pe rform ance  and  com parison  to  
genera ted  flood  m aps he lps p rovide  con text to  forecaste rs 
and  d isaste r m anagers as they m ake  im provem ents to  the ir 
m ode ls. Additiona lly, these  re su lts p rovide  support to  
forecast use rs as they eva lua te  the  strengths and  weaknesses 
of d iffe ren t system s for taking action .

Abstract

Understand  d iffe rences in  pe rform ance
of global , regional , and  national flood  forecasting system s
a t various forecast lead times
be tween  d iffe ren t station locations in  Cam bodia
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Regional and  na tiona l leve l system s ou tpe rform  globa l system s a t 
a ll lead  tim es and  a ll loca tions, bu t can  on ly p rovide  ou tlooks up  to  
the  next 5 days 
Perform ance  varie s wide ly be tween  sta tions for globa l system s, 

bu t ve ry little  for regiona l and  na tiona l system s
Although  no flood  even ts occurred  in  the  2019 flood  season  

accord ing to  wate r leve l th resholds, sa te llite  based  flood  m aps 
ind ica te  la rge  a reas of flood ing

Conclusions

Forecast Performance
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Datasets Used
Acronym Dataset Parameter Spatial 

Extent Range

MRC In 
Situ

Mekong River Com m ission  In  
Situ  Wate r Leve l Observa tions Wate r Leve l Regiona l N/A

GloFAS Global Flood  Awareness 
System Stream flow Global 30 days

SPT Stream flow Pred iction  Tool Stream flow Global /  
Regiona l 15 days

MRC 
Forecast

Mekong River Com m ission  
River Flood  Forecasting 

System  

Wate r Leve l Regiona l 5 days

MOWRAM
Ministry of Wate r Resources &

Meteorology Cam bodia  
Nationa l Flood  Forecasting 

System

Water Leve l Country 5 days

Basemap: Esri, Digital Globe, GeoEye, Earthstar Geographics, CNES/Airbus

Fig. 9 HYDRAFloodsflood maps generated in Google Earth Engine from Sentinel 1 synthetic 
aperture radar data show the expansion of water extent around peak water level times. 
Although none of the stations observed water levels crossing the flood threshold during the 
2019 flood season, areas around the river were inundated. 

Mekong River Commission Water Level 
Observation Station Locations

GC43K-1421: Evaluating Flood Forecasting System 
Performance in Cambodia During the 2019 Flood Season

Lead 
Time 
(days)

GloFAS SPT MRC MOWRAM

RMSE NSE RMSE NSE RMSE NSE RMSE NSE

1 1.52 0.88 5.00 -0.37 0.01 1.00 0.24 1.00

3 1.50 0.88 4.02 0.13 0.38 0.99 0.56 0.98

5 1.45 0.89 3.23 0.45 0.86 0.96 0.67 0.98

10 1.50 0.88 2.29 0.75 - - - -

15 1.94 0.80 1.88 0.83 - - - -

20 2.38 0.70 - - - - - -

25 2.88 0.58 - - - - - -

30 3.15 0.51 - - - - - -

Root Mean Square Error & Nash Sutcliffe at Kratie

Fig. 1 Forecasts by MRC and MOWRAM show much higher accuracy than 
GloFAS and SPT at all lead times. While it might be expected that SPT would 
outperform GloFAS, given its higher resolution routing network, GloFAS 
shows consistently higher performance than SPT. Generally performance 
decreases as lead time increases, except for SPT, where performance 
improves as lead time increases. 

Fig. 2 Forecasts by MRC and MOWRAM show much higher accuracy than 
GloFAS and SPT at all locations. For MRC and MOWRAM, performance 
improves from upstream to downstream. For GloFAS, performance 
decreases from upstream to downstream until Koh Khel. The width of the 
channel at Koh Khel is about 1/7th the size of the channel upstream, which 
likely accounts for this departure from the trend.  SPT performance varies 
widely between stations with no apparent trend.

Station
GloFAS SPT MRC MOWRAM

RMSE NSE RMSE NSE RMSE NSE RMSE NSE

Kratie 1.51 0.88 4.48 -0.09 0.16 1.00 0.39 0.99

Kompong
Cham

3.08 0.77 6.92 -2.67 0.11 1.00 0.24 1.00

Phnom
Penh 

Bassac
7.83 -9.39 1.93 0.33 0.06 1.00 0.09 1.00

Koh Khel 3.55 -2.38 3.15 -1.79 0.06 1.00 0.06 1.00

Root Mean Square Error & Nash Sutcliffe at           
2 Day Lead Time

MRC 5 Day Forecast vs Observed at Kratie
Date Observed Forecast

9/6/19 22.20 20.35
9/7/19 22.56 22.17
9/8/19 22.72 23.60
9/9/19 22.73 22.82

9/10/19 22.69 22.21
9/11/19 22.62 22.04
9/12/19 22.44 21.55
9/14/19 21.87 22.05

MOWRAM 5 Day Forecast vs Observed at Kratie
Date Observed Forecast

9/6/19 22.20 21.58
9/8/19 22.72 23.31

9/12/19 22.44 22.05
9/13/19 22.10 22.46

GloFAS 5 Day Mean Forecast vs Observed at Kratie
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SPT 5 Day Mean Forecast vs Observed at Kratie
Date Observed Forecast

9/6/19 22.20 20.17
9/7/19 22.56 20.56
9/8/19 22.72 20.86
9/9/19 22.73 21.48

9/10/19 22.69 22.13
9/11/19 22.62 22.77
9/12/19 22.44 23.38
9/13/19 22.10 23.93
9/14/19 21.87 24.14
9/15/19 21.66 24.30
9/16/19 21.35 24.34
9/17/19 20.93 24.30
9/18/19 20.63 24.18
9/19/19 20.26 24.10
9/20/19 19.90 24.08
9/21/19 19.48 23.80
9/22/19 19.04 23.60

Date Observed Forecast
9/6/19 22.20 22.00
9/7/19 22.56 22.76
9/8/19 22.72 23.70
9/9/19 22.73 23.94

9/10/19 22.69 23.18
9/11/19 22.62 22.48
9/12/19 22.44 21.87
9/13/19 22.1 21.29

Fig. 6 RMSE: 3.23, NSE: 0.45
Fig. 3-6 Tables show water level (m) on days when either 
observed or forecast alarm threshold was crossed. For 
GloFAS and SPT, the mean of all ensembles is shown as the 
forecast and used to calculate metrics. For each plot, data 
are only shown for days when both forecast and observed 
values are available.

Fig. 3 
Root Mean Square Error 
(RMSE): 0.67
Nash Sutcliffe (NSE): 0.98
Alarm threshold: 22m
Flood threshold: 23m

Fig. 4
RMSE: 0.86, NSE: 0.96

Fig. 5 
RMSE: 1.45, NSE: 0.89
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GloFAS 5 Day Mean Forecast vs Observed at Phnom Penh 
Bassac Fig. 7-8 

RMSE: 7.88, NSE: -9.5
The large difference in 
performance for GloFAS at 
different station locations 
can be seen by comparing 
Figures 5 and 7 (left). The 
coarse resolution of 
GloFAS (shown in Figure 8, 
right) offers a potential 
explanation for the poor 
performance at Phnom 
Penh.

Water Exten t
5/8/19
9/16/19
9/23/19
MRC Sta tion

Phnom Penh Station

SPT Stream Segment

GloFAS Pixel

https://ntrs.nasa.gov/search.jsp?R=20190034000 2020-03-28T18:48:01+00:00Z
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