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1. BACKGROUND INFORMATION 
 
To respond to regional and national needs and in order to address the problems of flash floods 
in each MRC Member Country of the Mekong River Commission (MRC), the MRC and the 
Hydrological Research Centre (HRC) in San Diego, California, USA, with the financial 
support from the Office of US Foreign Disaster Assistance (OFDA) of the US Agency for 
International Development (USAID) have jointly implemented flash-flood mitigation in 
Cambodia, Lao PDR, Thailand and Vietnam under the MRC Flood Management and 
Mitigation Programme (FMMP).  
 
In late 2009 the computational and dissemination servers for the MRCFFG system were 
installed at MRC’s Regional Flood Management and Mitigation Center (RFMMC) in Phnom 
Penh, Cambodia, which allowed the line agencies of the MRC member countries and the 
RFMMC to get access to the FFG products for training as well as for operational purposes. A 
five-day MRCFFG system in-depth regional training course, combined with hands-on 
operation, and a three-day national training course were successfully organised in 2010. 
Presently the MRCFFG system is put in an operational testing mode in order to fine-tuning 
as well as to gain further experience. 
 
During the 2010 flood season the flash flood guidance system (FFGS) has been operating 
successfully. Reference is made to the records of tropical storms and records of tropical 
depressions. The recent flash floods in the South of Thailand in March 2011 had been well 
identified and presented on the MRC website together with flash flood warning information.  
 
During the 2011 flood season the flood forecasting team of RFMMC continued operating the 
flash flood guidance system; the information received from FFGS was processed, updated and 
posted in the MRC flood forecasting webpage in parallel with the river flood forecast. During 
the severe weather condition in the 2011 flood season, such as tropical storm Haima, Nok Ten, 
and the Inter Tropical Conversion Zone (ITCZ), the MRCFFG system did detect very clearly 
the flash flood risk areas in some villages and districts of the four MRC Member Countries.  
 
The present evaluation report is produced to evaluate the performance of FFGS for the 
detection of the risk areas of potential flash floods in villages and districts in Cambodia, Lao 
PDR, Thailand and Viet Nam during the flood season from June until December 2011. 
 
 

2. METHODOLOGY TO EVALUATE FLASH FLOOD 
GUIDANCE PRODUCT 

 
The methodology for evaluation of flash flood guidance product used in the present report is 
based in two concepts. The first concept evaluates the feed-back of the FFGS from the users 
or from other sources of information such as the media or the press. As the link between the 
regional flood center and the local people (through the focal person at national line agencies) 
is not yet fully  established, the feed-back information on flash flood areas was mainly 
collected from the national media, such as online newspapers. 
The second concept evaluates the FFGS through the recorded water levels that are available 
in the operational database of RFMMC. If FFG occurred in the sub-areas where water level 
stations are available, the FFG product can be evaluated by studying the changing (rising) 
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water level records of stations located in the downstream part of sub-catchments ( see figures 
3–5 and 8). 
 

3. FLASH FLOOD IN MEKONG REGION 
 
The Lower Mekong Basin (LMB) during the 2011 flood season was covered by several heavy 
weather situations such as tropical storms, tropical depressions and also the ITCZ, which 
lead to flash flood occurrences at some Mekong tributaries. The next paragraphs describe 
examples of flash floods, which occurred at some tributaries during the severe weather 
condition of the 2011 flood season.   
 

3.1 Flash flood caused by tropical storm HAIMA 

During the third week of June (24-26) the Lower Mekong Basin was covered by the tropical 
storm Haima (see figure 1) that generated heavy rainfall in some catchments. Figure 2 
presents the 24 Accumulated Mean Aerial Precipitation (MAP) of the Mekong Region on 24 
June 2011. The heavy rainfall affected some tributaries of the Mekong basin especially 
tributaries which are located in the middle part of Lao PDR (such as the Nam Nhiep, Nam 
Cadinh, Nam Sane, Nam Ngum catchments) where water levels at those stations rapidly 
increased about 4 to 5 meters overnight (from 7 PM of 25 June to 7 AM of 26 June). Figures 3-
5 present the hydrograph of water level monitoring stations, where its water level rapidly 
increased thereby crossing the flood level at some stations in the mainstream from Chiang 
Khan to Paksane. For example the water level at Chiang Khan station increased from 6.69m 
at 7:00 AM on 27 June to 10.76m at 7:00 AM on 28 June 2011. 
 
On 25 June 2011 at 00:00 UTC (7:00 AM local time) the MRC Flash Flood Guidance system 
(MRCFFGS) also detected some areas in the Nam Cadinh catchment which showed high 
risk to flash flood occurrences. Figures 6 and 7 present the 1 hourly and 3 hourly FFG values 
for some areas of the Mekong catchments. The information regarding flash flood risk areas on 
25 June 2011 at 00:00 UTC is also confirmed by the rapid change in water levels at stations 
located in the sub-catchment Nam Sane, Nam Nhiep, Nam Ngum and Nam Cadinh. Figure 8 
presents the map which shows the flash flood risk areas and the locations of the water level 
monitoring stations at the downstream part of flash flood risk areas, which recorded rapidly 
changing flood levels. Information published in the newspaper “Vientiane Times” also 
confirmed that flash floods occurred in the identified flash flood risk areas. Annex 1 presents a 
report providing information collected from the Vientiane Times.  
 
During tropical storm Haima the FFG system also detected flash flood risk areas in the 
central and northern part of Viet Nam, such as the Tuong Dong, Con Cuong and Son districts 
of Nghe An province. The flash flood risk information was confirmed by Vietnamese 
newspapers, which is presented in annex 1 of this report.  
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Figure 1: Weather situation in the LMB at 23 June 2011 
 
 

 
Figure 2: 24 hourly Mean Areal 

Precipitation (MAP) from 01:00 
UTC on 23 June to 00:00 UTC 
on 24 June 2011

 

Figure 3: Hydrograph of Moung Mai station (Nam Nhiep catchments) 
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Figure 4: Hydrograph of Pakkanhoung station (Nam Ngum catchments) 
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Water level at Moung Keo
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Figure 5: Hydrograph at Moung Keo station (Nam Sane catchments) 
 

 
Figure 6: 1 Hourly Flash Flood Guidance (FFG) 

on 25 June 2011 at 00:00 UTC (7:00 
AM local time) showed a number of 
high risk areas in Nam Nhiep 
catchments and its surrounding areas 

 
Figure 7: 3 Hourly Flash Flood Guidance (FFG) 

on 25 June 2011 at 00:00 UTC (7:00 
AM local time) showed a number of 
high risk areas in Nam Nhiep 
catchments and its surrounding areas 
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Figure 8: Map show the 3 hourly FFG on 25 June 2011 at 00:00 UTC with location of water level 
stations. 

 

3.2 Flash flood caused by low pressure (01 July 2011) 

Less than 1 week after tropical storm Haima passed the Lower Mekong Basin, especially the 
central part of Laos PDR, such as the Nam Nhiep, Nam Cadinh , Nam Sane, Nam Ngum 
catchments, was covered again by the low pressure, see figure 9. Heavy rainfall generated by 
the low pressure (figure 10 presents the 24 hourly accumulated Mean Aerial Precipitation 
(MAP) of the Mekong Region on 01 July 2011) caused flash floods in some tributaries. For 
example at Moung Mai station the water level rapidly increased about 4,50 meters overnight 
(from 7:00 PM on 01 July to 7:00 AM on 02 July 2011. Figures 3-5 present the hydrographs of 
stations Moung Mai, Pakkhanhoung and Moung Keo during the 2011 flood season. 
 
On 01 July 2011 at 12:00 UTC (7:00 PM local time) the MRC Flash Flood Guidance System 
(MRCFFGS) detected that some areas of the Nam Cadinh catchment were faced with high 
risk to the flash flood occurrences. Figures 11 and 12 present the 1 hourly and 3 hourly FFG 
values at some areas of the Mekong catchments. 
 
The information on flash flood risk areas on 01 July 2011 at 12:00 UTC was confirmed by the 
rapidly changing water levels at stations located in the Nam Sane, Nam Nhiep , Nam Ngum 
and Nam Cadinh sub-catchments.  Figure 13 presents the map which shows the flash flood 
risk areas and locations of the water level monitoring stations at the downstream part of flash 
flood risk areas, where rapidly changing flood levels were recorded. Also according to 
information published in the newspaper Vientiane Times the flash flood risk areas detected 
by the MRCFFGS corresponded with the reported flash flood areas. Annex 1 provides the 
information collected from the “Vientiane Times”.  
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Source: Weather Chart issued at 12:00 UTC on June 30, 

2011.Thai Meteorological Department   
Figure 9: Weather situation in the LMB at 30 

June 2011 

 
Figure 10: 24 Hours Mean Aerial Precipitation 

(MAP) from 01:00 UTC on 30 June to 
00:00 UTC on 01 July 2011 

 
 

 
Figure 11: 1 Hourly Flash Flood Guidance (FFG) 

on 01 July 2011 at 12:00 UTC (7:00 
PM local time) showed a number of 
high risk areas in Nam Nhiep 
catchments and its surrounding areas 

 

 
Figure 12: 3 Hourly Flash Flood Guidance (FFG) 

on 01 July 2011 at 12:00 UTC (7:00 
PM local time) showed a number of 
high risk areas in Nam Nhiep 
catchments and its surrounding areas 
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Figure 13: Map show the 3 hourly FFG on 01 July 2011 at 12:00 UTC with location of water level 
stations. 

 

3.3 Flash food in central and southern part of Lao PDR caused by ITCZ 
(02 – 09 August 2011) 

From the 01 August until 09 August 2011 the central part of LMB, such the central and 
southern part of Lao PDR, central Thailand (Mun and Chi catchments) was covered by 
severe meteorological conditions, such as the ITCZ and low pressure. Figures 14 and 15 
present the weather chart of LMB during 02-09 August 2011.  
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Source: Thai Meteorological Department   
Figure 14: Weather Chart issued at 18:00 UTC on 01 August 

2011 

 
Source: Thai Meteorological Department   
Figure 15: Weather Chart issued at 18:00 

UTC on 08 August 2011

 

Accumulative Rainfall  at Mohaxay

0.0
500.0

1000.0
1500.0
2000.0
2500.0
3000.0
3500.0
4000.0
4500.0

1-
M
ay

11
-M

ay

21
-M

ay

31
-M

ay

10
-J
un

20
-J
un

30
-J
un

10
-J
ul

20
-J
ul

30
-J
ul

9-
Au

g

19
-A

ug

29
-A

ug

8-
Se

p

18
-S

ep

28
-S

ep

8-
O
ct

18
-O

ct

28
-O

ct

7-
N
ov

17
-N

ov

27
-N

ov

7-
D
ec

17
-D

ec

27
-D

ec Date

(mm)

1998 2005 2009 Ave95-06 2011
 

Figure 16:  Accumulated rainfall in Se Bangfai Catchment at Mohaxai station 
 

Accumulative Rainfall  at Savannakhet
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Figure 17: Accumulated rainfall at Savannakhet. 
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The ITCZ caused heavy rainfall at some sub-catchments of the LMB, which are located in the 
central and southern parts of Lao PDR. The accumulated rainfall from the ground base 
observation stations located in those areas show that heavy rainfall occurred from 01 August 
until the last week of August (see figures 16 and 17). Figures 18 and 19 present the Mean 
Aerial Precipitation (MAP) from the satellite rainfall estimate (hydro-estimator). 
 
During this period the MRCFFGS on 02 August 2011 at 12:00 UTC detected 1 hourly and 3 
hourly flash flood risk areas at some villages in the Bualapha, Vientthon and Pakkading 
districts of Bolikhamxay and Khammuane provinces in the central and southern parts of Lao 
PDR. Figures 20 and 21 present a map of 1 hourly and 3 hourly FFG on 02 August 2011 at 12:00 
UTC. These were confirmed in the Vientiane Times published on 04 August 2011. This article 
can be found in annex 1 of this report. 
 

 
Figure 18: 24 Hours Mean Aerial Precipitation 

(MAP) from 01:00 UTC on 01 August 
to 00:00 UTC on 02 August 2011 

 
Figure 19: 24 Hours Mean Aerial Precipitation 

(MAP) from 01:00 UTC on 02 August 
to 00:00 UTC on 03 August 2011 

 
 

Hydrological condition in tributaries of central part of Lao PDR. 

Severe meteorological conditions occurred at the central and southern parts of Lao PDR 
during the first and second week of August and lead to quickly rising water levels at some 
tributaries of the Se Done, Sekong, Se Bangfai sub-catchments. On the 06 and 07 August, for 
example at the Khon Sedone station the water level increased from 5.72m at 7:00 AM on 06 
August to 10.30m at 7:00 AM on 07 August 2011. Quickly rising water levels in tributaries of 
central and southern parts of Lao PDR also lead to increased water levels of Mekong 
mainstream in some monitoring stations such as at Takhek, Mukdahan, Savannakhet and 
Pakse. At the Mukdahan station the first flood level peak occurred on 11 August 2011 with a 
water level of 13.00m. A similar situation occurred at the Pakse monitoring station, where 
water levels rose to the flood peak level of 13.11m on 11 August 2011. Figures 22 and 23 present 
the hydrographs of the Mekong mainstream monitoring stations at Mukdahan and Pakse.  
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Figure 20: 1 Hourly Flash Flood Guidance (FFG) 

on 02 August 2011 at 12:00 UTC (7:00 
PM local time) showed a number of 
high risk areas central part of Lao PDR 

 

 
Figure 21: 3 Hourly Flash Flood Guidance (FFG) 

on 02 August 2011 at 12:00 UTC (7:00 
PM local time) showed a number of 
high risk areas central part of Lao PDR 

 
 

Figure 22: Hydrograph of Mekong mainstream at Mukdahan monitoring station 
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Figure 23: Hydrograph of Mekong mainstream at Pakse monitoring station. 
 

3.4 Flash flood on 26 August 2011 occurred in southern part Thailand 

On 26 August 2011 at 00:00 UTC, the FFG system detected potential flash flood risk areas in 
Phangnga province in the southern part of Thailand. Figure 24 presents 24 hours 
accumulated MAP on 26 August 2011 at 00:00 UTC and figure 23  presents the 3 hourly FFG 
on 26 August 2011 at 00:00 UTC ). On 27 August 2011 the Bangkok Post confirmed that 5 
districts of Phanghga province had been declared disaster zones, as these were hit by flash 
floods. This article is provided in the annex 1 of this report. 
 

 
Figure 24: 24 Hours MAP on 26 August 2011 at 

00:00 UTC 

 
Figure 25: 3 Hourly FFG on 26 August 2011 at 

00: 00 UTC 
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3.5 Flash flood caused by ITCZ (16 – 24 September 2011) 

The ITCZ covered the central part of Lao PDR down to the northern part of Cambodia, from 
the second week of September until the end of September (see figures 26-27). The amount of 
rainfall in some Mekong  sub-catchments located in the central part of Lao PDR, Thailand 
and down to the Sekong, Srepok and Sesan sub-catchments, as well  in some catchments of 
Tonle Sap Lake of Cambodia. Figures 28 and 29 present the 24 hours accumulated Mean 
Areal Precipitation (MAP) of the Mekong Region on 15 September and on 23 September 2011 
respectively. 
 
From the second week of September to the end of September the MRCFFGS detected several 
flash flood risk areas in the Lower Mekong Basin. At the beginning of the second week of 
September the MRCFFGS detected a number of high risk flash flood areas in the upper part 
of LMB, such as in the Nam Ou, Nam Sane, Nam Nhiep catchments. For example on 18 
September 2011 at 00:00 UTC the FFGS detected flash flood risk areas in some villages of the 
provinces Luang Namtha, Oudomxay, Bokeo, Luang Prabang, Xiengkhuan and Vientiane. 
According to the newspaper Vientiane Times, published on 21 August, confirmed that some 
villages of Vientiane province were flooded. See in annex 1 the article of the Vientiane Times, 
dated 21 September 2011.  
 
During the last week of September the MRCFFGS detected a number of high risk areas to 
flash flood occurrences in the middle and southern parts of Lao PDR, such as in the Se 
Banghieng, Sekong and Sesan catchments. The heavy rainfall generated by the ITCZ caused 
rapidly increasing water levels, which were recorded especially at the Sekong hydrological 
station in the upper part of the Sekong catchment in Lao PDR and some hydrological stations 
located in the southern part of Lao PDR, as well as in the Sekong Sreprok and Sesan 
catchments. The water levels rose from 3.30m at 7:00 AM on 23 September to 8.90m at 7:00 
AM on 24 September 2011. Rapidly increasing water levels were also observed at the Khong 
Sedone hydrological station in the Sedone catchment were water levels increased from 5.21m 
at 7:00 AM on 15 September to 9.80m at 7:00 AM on 16 September 2011. Figures 30-33 present 
the hydrographs of hydrological stations located at tributaries in southern part of Lao PDR. 
The 3 hourly FFG detected flash flood risk areas in some provinces in southern part of Lao 
PDR, such as at Sekong and Champasak provinces.  
 
Figures 34 and 35 present the 3 hourly FFG value for the upper part of LMB at 00:00 UTC 
(07:00 AM local time) on 16 September 2011 and for the middle part of LMB on 23 September 
2011 at 00:00 UTC (07:00 AM local time). 
 
This phenomena also lead to increasing water levels at some stations in the mainstream down 
from Savannakhet to Chaktomuk. For example at Pakse station, the second peak flood level 
occurred on 22 September 2011 with a flood level of 12.72m; for the Kratie station the peak 
flood level occurred at 24 September with a flood level 22.88m. The Kompong Cham station 
recorded the peak flood level on 25 September 2011 with a flood level of 16.02m. 
 
The information of flash flood risk areas identified by the FFGS was also confirmed by the 
Vientiane Times, dated 21-23 September 2011. See annex 1 of this report. 
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Source: : Weather Chart issued at 12:00 UTC on September 14, 
2011.Thai Meteorological Department 
Figure 26: Weather situation in the LMB at 14 

September 2011 

 
Source: Weather Chart issued at 12:00 UTC on September 23, 
2011Thai Meteorological Department 
Figure 27: Weather situation in the LMB at 23 

September 2011 
 

 

 
Figure 28: 24 Hours Mean Aerial Precipitation 

(MAP) from 01:00 UTC on 14 
September to 00:00 UTC on 15 
September 2011 

 

 
Figure 29: 24 Hours Mean Aerial Precipitation 

(MAP) from 01:00 UTC on 22 
September to 00:00 UTC on 23 
September 2011 
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Figure 30: Hydrograph at Veun Khene station ( Sekong catchment) 
 

Water level at Moung May( Attapeu)
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Figure 31: Hydrograph at Moung May (Attapeu) station (Sekong catchment) 
 

Water level at Khong Sedone
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Figure 32: Hydrograph at Khong Sedone station (Sedone catchment) 
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Water Level at Sekong station 
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Figure 33: Hydrograph at Sekong station (Sekong catchment) 
 

 
Figure 34: 3 Hourly Flash Flood Guidance (FFG) 

on 16  September  2011 at 00:00 UTC 
(7:00 AM local time) showed a number 
of high risk areas in Nam  Ou, Nam 
Sane, Nam Nhiep catchments and its 
surrounding areas 

 

 
Figure 35: 3 Hourly Flash Flood Guidance (FFG) 

on 24 September 2011 at 00:00 UTC 
(7:00 AM local time) showed a number 
of high risk areas in  Se bang hieng, 
Sekong , Sesan catchments and its 
surrounding areas 
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Figure 36: Map of 3 hourly FFG on 23 September 2011 at 06:00 UTC with location of water level 
stations. 

 
 

3.6 Flash flood in Siem Reap Province on 22 September 2011 

On 22 September 2011 at noon time, flash floods occurred at some areas in Siem Reap 
province, according to the rainfall observed at the Banteay Srey rainfall station. The 
accumulated rainfall for 24 hours from the 7:00 AM on 21 September 2011 to 7:00 AM on 22 
September 2011 was 200mm. Figure 37 presents the daily rainfall at Banteay Srey rainfall 
station. The flash flood occurred in this area approximately at noon time. See the article in 
the “Cambodia Daily”, dated 24 September 2011, which is presented in annex 2. Figure 38 
shows pictures of the flash flood situation at Banteay Srey areas of Siem Reap province.  
 
Unfortunately the FFG system on 22 September 2011 did not detect the flash flood risk areas 
in Siem Reap province. Based on a primary investigation of this problem, it is concluded that 
the MAP underestimated the rainfall. It showed that 24 hours rainfall MAP at Siem Reap was 
approximately 70mm, but the satellite rainfall hydroestimator estimated that the 24 hours 
accumulated rainfall at the Banteay Srey area was approximately 180 mm. See figures 39 and 
40. To improve the FFG product it is suggested revising the bias correction factor for satellite 
rainfall processing.   
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Daily rainfall at Banteay Srey(1 August to 1 November 2011)
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Figure 37: 24 Hours accumulated rainfall at Banteay Srey station for the period August to October 
2011 

 

 
Figure 38: Picture of flash flood at Banteay Srey commune of Siem Reap province on 22 September 

2011 
 

 
Figure 39: 24 Hours accumulated rainfall by 

hydroestimator 

 
Figure 40:  24 Hours accumulated rainfall by 

MAP 
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3.7 Flash flood caused by depression of tropical storm NESAT 

At beginning of October the tropical storm Nesat was downgraded to a tropical depression in 
the northern part of Viet Nam and Lao PDR. On 01 October 2011 at 00:00 UTC the MRCFFG 
system (Figures 41 and 42 show the 1 hourly and 3 hourly FFG) detected a number of flash 
flood risk areas in the central part of Lao PDR, such as at Pakkading district of Bolikhamxay 
province, and also in some districts of Quang Binh and Quang Nam provinces in Viet Nam. 
Flash floods were confirmed by the Vientiane Times, dated 04 October, and Viet Nam News, 
dated 05 October 2011. An article from both newspapers is presented in annex 1.   
 
The flash flood at the Nam Cadinh catchment can also be validated through recordings of 
rapidly changing water levels at Ban Phonsi hydrological station. A water level was recorded 
of 12.54m at 07:00 AM on 01 October 2011. The water level rose to 15.45 m at 07.00 AM on 02 
October 2011. Figure 43 presents the hydrograph of Ban Phonsi hydrological station, and 
figure 44 shows the map of the 3 hourly flash flood risk areas at Nam Cadinh catchment, and 
location of the Ban Phonsi water level station.  
 
 
 

 
Figure 41: 1 Hourly FFG on 01 October 2011 at 

00:00 UTC 
 

 
Figure 42: 3 Hourly FFG on 01 October 2011 at 

00:00 UTC 
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Hydrograph of Nam Cadinh river at Ban Phonsi
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Figure 43: Hydrograph of Nam Cadinh river from May to November at Ban Phonsi hydrological 
station 

 

 

Figure 44: Map of flash flood risk areas (3 hourly FFG) on 01 October 2011 at 00:00 UTC at Nam 
Cadinh catchment with location of water level stations 

 
 

3.8 Flash flood on 7 November 2011 

On 07 November 2011 at 00:00 UTC (7:00AM local time) 3 hourly FFG detected risk of flash 
flood occurrences at some districts in the central provinces of Viet Nam, near the city of  Hoi 
An. See figures 45 and 46. This information is confirmed by a Vietnamese newspaper, dated 
08 November 2011. This newspaper reported the occurrence of flash floods in the central 
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provinces of Viet Nam, including the city of Hoi An. It reported also flash floods in Quang 
Nam province. This province is different than the provinces detected by the FFG. Perhaps 
this mistake is caused by updated provincial administration in some countries. It is therefore 
suggested updating the provincial administration database that is being used by the 
RFMMC. 
 
 

 
 

Figure 45: Weather chart on 07 November 2011 at 
18:00 UTC 

 
 
 

 
Figure 46: 3 Hourly FFG on 07 November 

2011 at 00:00 UTC. 
 

 
 

3.9 Flash flood on 26 November 2011 at Central Region of Viet Nam 

According to an article in the Vietnamese newspaper “People’s Army Newspaper”, published 
on 26 and 28 November 2011, heavy rainfall (up to 300mm on 26 November 2011 in the Son 
Tay and Ba To districts of Quang Ngai province) caused flash floods, which occurred in some 
areas in the central region of Viet Nam, such as at some districts of the Quang Ngai and Thua 
Thien Hue provinces. The article is presented in annex 2. Unfortunately the MRCFFG 
system did not fully detect the flash floods which occurred in some districts in the mentioned 
provinces.  
 
 

4. CONCLUSION AND RECOMMENDATION 
 
The current report is the first evaluation report of FFG system after 2 years of operation of 
the MRCFFG system during the 2009 and 2010 flood seasons. Although this  evaluation 
report does not cover all of the flash flood that occurred in the 2011 flood season (from 01 June 
to 30 November 2011), it is based on the available flash flood information that was  collected 
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from newspapers of the four riparian countries. The other evaluation method of comparing 
the flash flood risk areas detected by the MRCFFG with changing water levels downstream 
of these areas, which are being used in this report, do not fully reflect the flash flood 
characteristics, because the available water levels and rainfall data in the operational 
database of the RFMMC are recorded once daily, while the flash floods mostly occur within a  
6 hourly period.  
Notwithstanding this, it can be concluded that the MRCFFG system during the severe 
weather conditions in region, such as tropical storms, tropical depressions or ITCZ, detected 
almost all flash flood risk areas in the Mekong region. There were only few flash flood events 
that could not be detected by the system. Based on the experiences hitherto a number of 
recommendations are presented below which are considered useful for fine-tuning the 
MRCFFG products during the 2012 flood season’s implementation: 
 

1. Improvement of the Mean Aerial Precipitation (MAP) product by updating the bias 
correction factor for satellite rainfall (hydroestimator) processing. 

2. After updating the bias correction factor for satellite rainfall processing, the RFMMC 
FFG operator should rerun the FFG system and check the results with the available 
flash flood information. This activity should be carried out in close consultation with 
staff of HRC in San Diego. 

3. Updating the GIS (provincial administration database) the current GIS ( provincial 
administrative database, villages, districts and provincial name) is collected from 
national line agencies in year 2003, it is likely not reflecting the real condition, as some 
country in the region recently revised provincial boundaries  

4. Strengthening the connection between the RFMMC and the National FFG operations 
for the region in order to receive additional information on areas where flash floods 
occurred. Such information will improve this present FFG evaluation report. 

5. Conducting Refreshment Training Courses of FFG system operation in combination 
with the Annual Flash Flood Gathering with the purpose to improve the knowledge 
on FFG operation, to introduce the new tool for FFG operation, and to exchange the 
experiences between National Center’s and RFMMC operators. 

6. The RFMMC FFG operator should develop, in close cooperation with the GIS expert 
of IKMP, an additional tool for the identification of Mekong sub-catchments, where 
flash floods occurred, as well as the location of hydrological stations in those  sub- 
catchments, where rising water levels may have been recorded. If possible this tool 
should be connected “real time” with the FFG website. 

7. Updating the FFG information in the MRC webpage three times during daytime with 
6 hourly intervals, at 07:00 AM, 01:00 PM and at 07:00 PM. During severe weather 
conditions such as tropical storms, tropical depressions, ITCZ etc. flash floods can 
occur at any time in any area of the LMB.  
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Table 1:  Recommend activities for flash flood guidance system operation. 
Activities 2011 2012 Output Remark 
 Jun July Aug Sept Oct Nov Dec Jan Feb Mar Apr May   
Daily update flash flood guidance 
information in MRC web site 

            Daily update FFG information on 
MRC web page, in case of sever 
weather condition update 2 or 3 
time per day 

RFMMC ,FFG 
operators 

Monitoring the situation of flash 
flood  

            Update the flash flood 
information on MRC web site, 
when FFG detected the flash 
flood risk areas. 

RFMMC ,FFG 
operators 

Collect information on flash flood 
from the media or other source to 
validate the FFG System, that was 
posted in MRC web site during 
the past flood season 

            A FFG evaluation report should 
be produced in order to validate 
the FFG produce and update FFG 
parameters or additional toll to 
assist for future FFG operation if 
necessary. 

RFMMC ,FFG 
operators and 
national FFG 
operators should be 
cooperated to collect 
flash flood 
information  

Annual FFG gathering and 
refreshment training course on 
FFG system operation   

            A annual meeting of national FFG 
operators should be organized in 
order to exchange experiences 
and information on flash flood  

RFMMC ,FFG 
operators and 
national FFG 
operator, HRC 

Update the FFG parameters , 
rerun the FFG system 

            With new available data 
(rainfall) and flash flood 
information, the FFG system 
should be study and update some 
FFG parameters if necessary. 

RFMMC operators 
,IT and staff of HRC 

Rerun and test the FFG system 
after updated parameters , put the 
system ready for operation in 
coming flood season 

            A new updated FFG system 
should be ready for operation. 

RFMMC operators 
,IT and staff of HRC 
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5. Annexes 

Annex I 
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Annex II 
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