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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 Viet Nam under the MRC Flood 

Management and Mitigation Programme (FMMP).  

 

In late 2009 the computational and dissemination servers for the MRC-FFG system were 

installed at MRC’s Regional Flood Management and Mitigation Centre (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 MRC-FFG system in-depth regional training course, combined 

with hands-on operation, and a three-day national training course were successfully 

organized in 2010.  Presently the MRC-FFG 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.  

 

During the 2013 flood season the flood forecasting team of RFMMC continued 

operating the Flash Flood Guidance System; the information received from FFG system 

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 2013 flood 

season, such as tropical storms BEBINCAN, RUMBIA, JEBI, MANGKHUT, WUTIP 

and the Inter Tropical Conversion Zone (ITCZ), the MRC-FFG system did detect very 

clearly the flash flood risk areas in villages and districts of the four MRC Member 

Countries.  During the 2014 flood season the flood forecasting team of RFMMC 

continued operating the Flash Flood Guidance System. The MRC-FFG system detected 

very clearly the flash flood risk areas in villages and districts of the LMB during the 

severe weather condition of flood season 2014 such as Tropical storm RAMMASUN, 

KALMAEGI, SINLAKU, HAGUPIT and several ITCZ and low pressure.  In March 

2012 the first evaluation report on MRC-FFG system was produced, to evaluate the 

performance of FFG system for period from May until 31st October 2011.  

 

The present evaluation report is a fifth evaluation report of MRC-FFG system, it 

produced to evaluate the performance of FFG system 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 May until 15th December 2014. 
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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 FFG 

system 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 FFG system through the recorded water levels that are 

available in the operational database of RFMMC.  If FFG occurs in the sub-areas where 

water level stations are available, the FFG product can be evaluated by studying the 

changing (rising) water level records at stations located in the downstream part of sub-

catchments.  

 

The recorded daily rainfall of the observed stations that were available for the flash flood 

risk areas were also used as support data for the flash flood evaluation.  

 





2014 Flash Flood Guidance Reliability 

Page 5 

3. FLASH FLOODING IN THE MEKONG REGION 
 
There were 19 tropical storms which developed over the Pacific Ocean or over the East 

Sea (also South China Sea) during 2014 (data available up to 15th December 2014); four 

of them caused serious flash floods, affected the 4 MRC Member Countries of Lower 

Mekong Basin (LMB).  Figure 3-1 presents the track of the tropical storm during the 

year 2014. 

 

The other cause of flash flood in the region was ITCZ, low pressure and tropical 

depression, which also led to flash flood occurrences at some Mekong tributaries. Figure 

3-2 presents an example of weather chart during the ITCZ occurrence in Mekong region.  

The next paragraphs describe examples of flash floods, which occurred at some 

tributaries during the severe weather condition of the 2014 flood season. 

 

 
Figure 3-1 Tropical Storm Tracks during the year 2014, Source:  UNISYS. 
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Source: Thai Meteorological Department 

Figure 3-2 Weather Chart issued at 18:00 UTC on 27
th

 August, 2014. 

 

3.1 Flash flooding in the central part of Lao PDR, caused by low 

pressure during 21
st
 - 24

th
 June 2014 

3.1.1 Weather condition during the third week of June 

During the third week of June, from 21st to 24th June 2014 the Lower Mekong Basin was 

covered by low pressure, which laid across upper Thailand to northern part of Viet Nam 

via the central part Lao PDR.  During this period some areas of central and southern part 

of Lao PDR, eastern part of Thailand, central and northern parts of Viet Nam, were 

covered by the heavy rain.  Figure 3.1-1 and Figure 3.1-2 present the weather chart of 

Mekong region during the third week of June 2014. 
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Source: TMD Source: TMD 

Figure 3.1-1 Weather chart issued at 18:00 

UTC on 21
st
 June 2014.  

Figure 3.1-2 Weather chart issued at 18:00 UTC 

on 23
rd

 June 2014. 

3.1.2 Heavy rainfall during the period 21
st
 - 24

th
 June 2014  

From 20 to 25th June 2014 the central and southern Provinces of Lao PDR were covered 

by a low pressure cell, which caused heavy rainfall.  Within 24 hours, the accumulated 

rainfall at some hydrological stations, located in the Bolikhamxay and Khammouane 

Provinces rose up to 150 to 220 mm.  Figure 3.1-3 to Figure 3.1-12 show 24 hours 

accumulated rainfall of hydro-meteorological stations located in Bolikhamxay and 

Khammouane Province from 21 to 25th June 2014.  Figure 3.1-13 to Figure 3.1-14 

present the 24 hours accumulated rainfall from Hydroestimator (satellite rainfall 

estimated).  

 

 
Figure 3.1-3 24 hours accumulated rainfall at 

Meuang Mai station. 

Figure 3.1-4 24 hours accumulated rainfall at 

Ban Phonsi station. 
 

 
Figure 3.1-5 24 hours accumulated rainfall at Figure 3.1-6 24 hours accumulated rainfall at 
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Meuang Borikhane station. Khuanpho station. 

 
Figure 3.1-7 24 hours accumulated rainfall at 

Mahaxai station. 

Figure 3.1-8 24 hours accumulated rainfall at 

Highway bridge station. 

 

 
Figure 3.1-9 24 hours accumulated rainfall at 

Saravane station. 

Figure 3.1-10 24 hours accumulated rainfall at 

Paksane station. 

 

 
Figure 3.1-11 24 hours accumulated rainfall at 

Thakhek station. 

Figure 3.1-12 24 hours accumulated rainfall at 

Nakhon Phanom station. 
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Figure 3.1-13 24 hourly satellite rainfall estimate 

from 00:00 UTC on 22
nd

 June to 

00:00 UTC on 23
rd

 June 2014.  

Figure 3.1-14 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

23
rd

 June to 00:00 UTC on 24
th
 

June 2014. 

 

3.1.3 Flash flooding in the central and southern Provinces of Lao PDR 

On 22nd June 2014 at 12:00 UTC (19:00 local time) the MRC-FFG system detected that 

some areas covering villages in the central Provinces of Lao PDR, such as Xaysomboun, 

Bolikhamxay and Khammouane Provinces, were at risk of flash flood occurrence.  

Figure 3.1-15 presents the 3 hourly FFG value at some areas of central Provinces of Lao 

PDR.  

 

The information on flash flood risk areas that was detected by the MRC-FFG system on 

22nd June 2014 at 12:00 UTC was confirmed by the information published in the Lao 

PDR newspaper “Vientiane Times” on 25th June 2014.  Some flash flood risk areas that 

were detected by the FFG system on 22nd June 2014 at 12:00 UTC corresponded with the 

reported flash flood areas.  
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Figure 3.1-15 Flash flood risk areas detected by MRC-FFG system on 22

nd
 June 2014. 

 

3.1.4 Impacts of low pressure weather to the water levels in some tributaries 

of the Mekong River Basin 

Heavy rainfall occurred at some Mekong sub-catchments located in central and northern 

parts of Lao PDR during the low pressure period, which led to a quick increase of water 

level at some tributaries of Nam Khan, Nam San, Nam Ngiep, Nam Ngum, Nam Kading 

sub-catchments on 22nd – 25th June 2014.  For example, in the hydrological station Mong 

Mai in the Nam Ngiep catchment, the water level increased from 2.5 m at 7:00 AM on 

22nd June to 4.5 m at 7:00 AM of 24th June 2014, while at the hydrological station Ban 

Phonesi in the Nam Kading sub-catchment the water level increased from 3.0 m at 07:00 
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AM on 22nd June to 6.3 m at 7:00 AM on 24th June 2014.  The same situation of 

increasing water levels could be identified at other stations such as Meuang Keo (Nam 

Sane catchment).  Figure 3.1-16 to Figure 3.1-19 present the hydrograph at some 

hydrological stations of the Mekong tributaries. 

 

 
Figure 3.1-16 Hydrograph at hydrological stations of Mekong tributaries at Meuang Mai in Lao PDR 

during the low pressure period from 22
nd

 to 25
th

 June 2014. 

 

 
Figure 3.1-17 Hydrograph at hydrological stations of Mekong tributaries at Meuang Keo in Lao PDR 

during the low pressure period from 22
nd

 to 25
th

 June 2014. 
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Figure 3.1-18 Hydrograph at hydrological stations of Mekong tributaries at Ban Phonesi in Lao PDR 

during the low pressure period from 22
nd

 to 25
th

 June 2014. 

 

 
Figure 3.1-19 Hydrograph at hydrological stations of Mekong tributaries at Mahaxai in Lao PDR 

during the low pressure period from 22
nd

 to 25
th

 June 2014 
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Table 3.1-1 List of villages, districts and Provinces where the MRC-FFG system detected a high risk 

of flash flood on 22
nd

 June 2014 at 12:00 UTC (19:00 local time). 

 
 

3.1.5 Conclusions 

1. During the third week of June, from 21st to 25th June 2014, the Lower Mekong Basin 

was covered by low pressure, which was positioned across upper Thailand to the 

northern part of Viet Nam via the central part of Lao PDR.  During this period some 

areas of central and southern parts of Lao PDR, eastern part of Thailand, and central 

and northern parts of Viet Nam, have been covered by heavy rainfall.  

2. The daily rainfall at some hydro-meteorological stations located in the Bolikhamxay 

and Khammouane Provinces of Lao PDR increased to levels of 150 - 220 mm.  

3. Water levels at some hydrological stations of tributaries of the Nam Khan, Nam 

Sane, Nam Ngiep, Nam Ngum, Nam Kading sub-catchments increased about 3 - 4 m 

on the 22 to 25th June 2014. 

4. On 22nd June 2014 at 12:00 UTC (19:00 local time) the MRC-FFG system detected 

that some areas villages of the central Provinces of Lao PDR, such as Xaysomboun, 
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Bolikhamxay and Khammouane Provinces of Lao PDR, were at the risk of flash 

flood occurrence.  The information on flash flood risk areas, detected by MRC-FFG 

system on 22nd June 2014 at 12:00 UTC, was confirmed by the information 

published in the Lao PDR newspaper “Vientiane Times” on 25th June 2014.  Some 

flash flood risk areas, detected by the FFG system on 22nd June 2014 at 12:00 UTC, 

corresponded with the reported flash flood areas.  

 

3.2 Flash flooding in Chiang Rai Province of Thailand, caused 

by low pressure on 7
th

 - 8
th

 July 2014 

3.2.1 Weather condition during the first week of July 2014 

During the first week of July the upper part of the Mekong Basin was covered by low 

pressure, which was over upper Thailand and northern part of Viet Nam.  During this 

period some areas of northern part of Thailand, central and northern parts of Viet Nam, 

were covered by heavy rain.  Figure 3.2-1 and Figure 3.2-2 present the weather chart of 

Mekong region during the first week of July 2014. 

 
 

 
Source: TMD Source: TMD 

Figure 3.2-1 Weather chart issued at 18:00 UTC 

on 5
th

 July 2014. 

Figure 3.2-2 Weather chart issued at 18:00 

UTC on 7
th

 July 2014. 

3.2.2 Heavy rainfall at northern part of Thailand 

From 7th to 8th July 2014 the upper part of lower Mekong Basin was covered by a low 

pressure cell, which generated heavy rain at some Provinces in northern part of Thailand 

and Lao PDR.  The daily rainfall at many stations increased from 100 to 130 mm, 

especially at rainfall stations located at Chiang Rai, Thoeng, Chiang Saen.  Figure 3.2-3 

to Figure 3.2-6 present the daily rainfall of stations located in the upper part of LMB.  

Figure 3.2-7 and Figure 3.2-8 present the 24 hours accumulated rainfall from 

Hydroestimator (satellite rainfall estimate).  
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Figure 3.2-3 24 hours accumulated rainfall at 

Chiang Rai station. 

Figure 3.2-4 24 hours accumulated rainfall at 

Chiang Saen station. 

 

 
Figure 3.2-5 24 hours accumulated rainfall at 

Thoeng station. 

Figure 3.2-6 24 hours accumulated rainfall at 

Pak Beng station. 

 

 
Figure 3.2-7 24 hourly satellite rainfall estimate 

from 00:01 UTC on 6
th

 July to 

00:00 UTC on 7
th

 July 2014. 

Figure 3.2-8 24 hourly satellite rainfall estimate 

from 00:01 UTC on 7
th

 July to 

00:00 UTC on 8
th

 July 2014. 
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3.2.3 Flash flooding in the northern Provinces of Thailand  

On 7th July 2014 at 00:00 UTC (07:00 AM local time) the MRC-FFG system detected 

some districts in Nan Province at the northern part of Thailand that were at the risk of 

flash flood occurrences.  On 8th July at 00:00 UTC other districts of Chiang Mai and 

Chiang Rai Provinces were detected by the MRC-FFG system as high risk areas for flash 

flood occurrences.  Figure 3.2-9 and Figure 3.2-10 present the 3 hourly FFG risk areas in 

northern Provinces of Thailand on 7th July 2014 at 00:00 UTC and on 8th July 2014 at 

00:00 UTC.  

 

The information on flash flood risk areas that were detected by the MRC-FFG system, 

was confirmed by the information published on the online news (National News of 

Thailand – NNT), dated 10th – 13th and 15th July 2014.  Some flash flood risk areas, 

detected by MRC-FFG system on 7th and 8th July, corresponded with the reported flash 

flood areas.  Annex 1.2 provides the information collected from the online newspaper.  

 
Figure 3.2-9 3 hourly flash flood risk areas 

detected by the MRC-FFG 

system on 7
th

 July 2014 at 00:00 

UTC. 

Figure 3.2-10 3 hourly flash flood risk areas 

detected by the MRC-FFG system on 

8
th

 July 2014 at 00:00 UTC. 

 

 
Table 3.2-1 Flash flood risk districts of the northern Provinces of Thailand, detected by the MRC-

FFG system on 7
th

 July 2014 at 00:00 UTC 
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Table 3.2-2 Flash flood risk districts at the northern Provinces of Thailand, detected by the MRC-

FFG system on 8
th

 July 2014 at 00:00 UTC.  The area was later extended to other 

districts of Chiang Rai, Chiang Mai and other Provinces at the northern part of 

Thailand.  

 

3.2.4 Conclusions 

1. During the first week of July 2014 the upper part of the Mekong Basin was covered 

by low pressure, which laid across of upper Thailand to northern part of Viet Nam.  

During this period some areas of northern part of Thailand, and central and northern 

parts of Viet Nam were covered by heavy rain. 

2. From 7th to 8th July 2014 the upper part of lower Mekong Basin was covered by a 

low pressure cell, which generated heavy rainfall at some Provinces in the northern 

part of Thailand.  The daily rainfall for many hydro-meteorological stations located 

in Chiang Rai, Thoeng and Chiang Saen Provinces increased from 100 to 130 mm. 

3. On 7th July 2014 at 00:00 UTC (07:00 AM local time) the MRC-FFG system 

detected some districts of Nan Province at the northern part of Thailand that were at 

the risk of the flash flood occurrences.  On 8th July at 00:00 UTC the MRC-FFG 

system detected that also the districts of Chiang Mai and Chiang Rai had to be 

considered high risk areas for the flash flood occurrences.  Some flash flood risk 

areas that were detected by the MRC-FFG system on 7th and 8th July corresponded 

with the reported flash flood areas reported by National News of Thailand, dated 10-

13th July 2014. 

 

3.3 Flash flooding in the northern Provinces of Viet Nam, 

caused by low pressure on 13
th

 - 14
th

 July 2014 

3.3.1 Weather condition during the second week of July 2014 

During the second week of July, from 9th to 14th July 2014, the upper part of the Mekong 

Basin was still covered by low pressure that was positioned across upper Thailand and 

the northern part of Viet Nam.  During this period some areas of the northern part of 
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Thailand and central and northern parts of Viet Nam were covered by heavy rain.  The 

Figure 3.3-1 and Figure 3.3-2 present the weather chart of Mekong region during the 

second week of July 2014.  

 

 
Source: TMD Source: TMD 

Figure 3.3-1 Weather chart issued at 18:00 UTC 

on 10
th

 July 2014. 

Figure 3.3-2 Weather chart issued at 18:00 

UTC on 13
th

 July 2014. 

3.3.2 Heavy rainfall in the Northern Provinces of Viet Nam 

During the second week of July some rainfall stations located in the northern Provinces 

of Viet Nam, especially at Sin Ho rainfall station, the daily rainfall was more than 100 

mm for 12th and 13th July.  Figure 3.3-3 to Figure 3.3-6 present the daily rainfall of 

stations located in the northern part of Viet Nam.  Figure 3.3-7 and Figure 3.3-8 present 

the 24 hours accumulated rainfall from Hydroestimator (satellite rainfall estimated). 

 

 
Figure 3.3-3 Daily accumulated rainfall at Lai 

Chau station of Lai Chau Province of 

Viet Nam. 

Figure 3.3-4 Daily accumulated rainfall at Pha 

Din station of Lai Chau Province 

of Viet Nam. 
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Figure 3.3-5 Daily accumulated rainfall at Quynh 

Nhai station of Son La Province of 

Viet Nam. 

Figure 3.3-6 Daily accumulated rainfall at Sin 

Ho station of Lai Chau Province 

of Viet Nam. 

 

 
Figure 3.3-7 24 hourly satellite rainfall estimate 

from 00:01 UTC on 11
th

 July to 

00:00 UTC on 12
th

 July 2014. 

Figure 3.3-8 24 hourly satellite rainfall 

estimate from 00:01 UTC on 12
th

 

July to 00:00 UTC on 13
th

 July 

2014. 

 

3.3.3 Flash flooding in the northern Provinces of Viet Nam 

 On 13th July 2014 at 00:00 UTC (07:00 AM local time) the MRC-FFG system detected 

some districts of northern Provinces of Viet Nam, such as Lai Chau, Lao Cai, Ha Giang, 

Son La, Yen Bai, that were at the risk of the flash flood occurrences.  Figure 3.3-9 

presents the 3 hourly flash flood risk districts, detected by MRC-FFG system on 13th 

July 2014 at 00:00 UTC.  Table 3.3-1 presents the list of flash flood risk districts that 

were detected by MRC-FFG system. 
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The information on the flash flood risk areas that were detected by the MRC- FFG 

system was confirmed by the information published on the online news called “Than 

Nien”, dated 15th July 2014.  The online newspaper informed that on Monday 14th July 

2014 the Baxat District of Lao Cai Province was flooded.  Some flash flood risk areas 

that were detected by MRC-FFG system on 7th - 8th July, corresponded with the reported 

flash flood areas.  Annex 3 provides the information collected from the online 

newspaper.  

 

 
Figure 3.3-9 3 hourly flash flood risk map of the northern Provinces of Viet Nam on 13

th
 July 2014 

at 00:00 UTC. 
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Table 3.3-1 The flash flood risk districts of northern Provinces of Viet Nam, detected by the MRC-

FFG system on 13
th

 July 2014 at 00:00 UTC.  

 
 

3.3.4 Conclusions 

1. During the second week of July, from 9th to 14th July 2014, the upper part of the 

Mekong Basin was still covered by low pressure that was positioned across upper 

Thailand to northern part of Viet Nam.  During this period some areas of the 

northern part of Thailand, central and northern parts of Viet Nam have been covered 

by the heavy rain. 

2. During the second week of July some rainfall stations located in the northern 

Provinces of Viet Nam, especially at Sin Ho rainfall station the daily rainfall was 

more than 100 mm for 12 and 13th July. 

3. On 13th July 2014 at 00:00 UTC (07:00 AM  local time) the MRC-FFG system 

detected that some districts of northern Provinces  of Viet Nam , such as Lai Chau, 

Lao Cai, Ha Giang, Son La, Yen Bai were at the risk of the flash flood occurrences.  

The information on the flash flood risk areas that were detected by the MRC-FFG 

system, was confirmed by the online news called Than Nien, dated on 15th July 2014.  
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3.4 Flash flooding in the northern Provinces of Viet Nam and 

Lao PDR, caused by tropical storm RAMMASUN 

3.4.1 Weather condition during the third week of July 2014 

At 7:00 PM local time on 10th July 2014 over the Pacific Ocean, tropical depression 

RAMMASUN developed.  Figure 3.4-1 presents the position of tropical depression at 

the Pacific Ocean.  The storm then moved in westerly direction.  On Tuesday 15th July at 

around 01:00 PM, it began making first landfall at Philippines island (see Figure 3.4-2), 

after that it continued in north-westerly direction and made the second landfall at the 

island Hainan (see Figure 3.4-3).  On Friday 18th July 2014 around 1:00 PM the storm 

increased its capacity to category 5.  The last landfall of storm RAMMASUN happened 

on Saturday 19th July 2014 afternoon at the north-eastern of Quang Ninh Province of 

Viet Nam.  Figure 3.4-4 presents the track of tropical storm RAMMASUN when it made 

landfall at the northern part of Viet Nam. 

 
Figure 3.4-1 On 10

th
 July 2014 at 7:00 PM at the Pacific Ocean the tropical depression 

RAMMASUN was formed. 
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Figure 3.4-2 On 15

th
 July 2014 at 1:00 PM tropical storm RAMMASUN made its first landfall at 

the Philippines island. 

 

 
Figure 3.4-3 On 18

th
 July 2014 at 1:00 PM tropical storm RAMMANSUN made its second landfall 

at Hainan.  
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Figure 3.4-4 On Saturday 19

th
 July 2014 afternoon tropical storm RAMMASUN made its last 

landfall at Quang Ninh Province in Viet Nam. 

 

3.4.2 Heavy rainfall during the period of tropical storm RAMMASUN 

During the period from 20th to 23rd July 2014, when typhoon storm RAMMASUN was 

active in the region, heavy rainfalls occurred at some areas in the northern part of Viet 

Nam, as well as at some sub-catchments of Lower Mekong Basin located in the northern 

and central part of Lao PDR, such as Nam Kading, Nam Sane, Nam Ngiep, Nam Ngum, 

Xedone.  Figure 3.4-5 to Figure 3.4-6 present the daily accumulated rainfall at some 

stations located at the northern Provinces of Viet Nam, where the daily rainfall during 

this period almost reached 150 to 200 mm.  Figure 3.4-14 to Figure 3.4-20 present the 

daily accumulated rainfall at some stations located at the northern and central Provinces 

of Lao PDR, where the daily rainfall almost reached 80 mm per day.  

 

 
Figure 3.4-5 Daily accumulated rainfall (in mm) at 

Pha Din station. 

Figure 3.4-6 Daily accumulated rainfall (in 

mm) at Quang Nhai station. 
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Figure 3.4-7 Daily accumulated rainfall (in 

mm) at Dien Bien station 

Figure 3.4-8 Daily accumulated rainfall (in mm) 

at Lai Chau station. 

 

 
Figure 3.4-9 Daily accumulated rainfall (in mm) 

at Sin Ho station. 

Figure 3.4-10 Daily accumulated rainfall (in 

mm) at Son La station. 

 

 
Figure 3.4-11 Daily accumulated rainfall (in 

mm) at Tam Duong station. 

Figure 3.4-12 Daily accumulated rainfall (in mm) 

at Tuan Giao station. 

 

 
Figure 3.4-13 Daily accumulated rainfall (in 

mm) at Meoaung Te station. 

Figure 3.4-14 Daily accumulated rainfall (in 

mm) at Ban Phonsi station of 

Nam Kading catchment. 
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Figure 3.4-15 Daily accumulated rainfall (in 

mm) at Meuang Borikan station 

of Nam Sane catchment. 

Figure 3.4-16 Daily accumulated rainfall (in mm) 

at Meuang Mai station of Nam 

Ngiep catchment. 

 

 
Figure 3.4-17 Daily accumulated rainfall (in mm) 

at Paksane station of Mekong 

mainstream. 

Figure 3.4-18 Daily accumulated rainfall (in 

mm) at Saravane station of 

Xedone catchment. 

 

 
Figure 3.4-19 Daily accumulated rainfall in mm) 

at Vang Vieng station of Nam 

Ngum catchment. 

Figure 3.4-20 Daily accumulated rainfall (in 

mm) at Piengluang station of 

Nam Ngum catchment. 

3.4.3 Rising water levels in some tributaries of the Mekong River 

During the period from 20th to 22nd July 2014 the tropical storm hit the Mekong region 

and transformed into a low pressure cell.  The heavy rainfall generated from the 

depression of the tropical storm RAMMASUN affected to the flow regime at many 

monitoring stations located in the northern and central parts of Lao PDR.  Water levels 

increased 2 to 3 m for some hydrological stations such as Nam Ngiep (at Meuang Mai), 

Nam Ngum (at Phiengluang), Nam Phao (at Ban Nape), Nam Ou (at Meuang Ngoy).  

Figure 3.4-21 to Figure 3.4-30 present the hydrograph of stations located at the northern 

and central part of Lao PDR.  
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Figure 3.4-21 Hydrograph  of Nam Ngum 

River at Phiengluang stations. 

Figure 3.4-22 Hydrograph of Nam Phao River at 

Ban Nape station. 

 

 
Figure 3.4-23 Hydrograph of Xe Bang Fai 

River at Mahaxai station. 

Figure 3.4-24 Hydrograph of Nam Ou River at 

Meuang Ngoy station. 

 

 
Figure 3.4-25 Hydrograph of Nam Khan River 

at Ban Mixai station. 

Figure 3.4-26 Hydrograph of Nam Loei River at 

Wang Saphung station. 
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Figure 3.4-27 Hydrograph of Xe Bang Hieng 

River at Ban Kengdone station. 

Figure 3.4-28 Hydrograph of Namsonkran 

River at Ban Tha Kok Daeng 

station. 

 

 
Figure 3.4-29 Hydrograph of Nam Kading River 

at Ban Phonsi station. 

Figure 3.4-30 Hydrograph of Nam Ngiep 

River at Meuang Mai station. 

 

 

3.4.4 Flash flooding in the northern Provinces of Viet Nam, caused by 

typhoon storm RAMMASUN 

From 19th July 2014 at 18:00 UTC (01:00 AM of 20th July 2014 local time) the MRC-

FFG System detected that various district of the northern Provinces (Lao Cai, Lai Chau, 

Ha Giang, Tuyen Quang, Cao Ban) of Viet Nam were at the risk of flash flood 

occurrence.  Figure 3.4-31 presents the 3 hours flash flood risk areas at some districts of 

the northern Provinces of Viet Nam.  Figure 3.4-32 presents the location of 3 hours flash 

flood risk areas at some districts of northern Provinces of Viet Nam on 20th July 2014 at 

00:00 UTC (7:00 AM local time).  This area was later extended to other Provinces.  The 

information on flash flood areas on 19th July 2014 at 18:00 UTC and on 20th July 2014 at 

00:00 UTC was confirmed by the Viet Nam online newspaper “Nhan Dan” and “VNA” 

on Monday 21st July 2014.  This information also provided in Annex 4.  
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Figure 3.4-31 Present the 3 hours flash flood 

risk areas at some districts of 

northern Provinces of Viet Nam 

on 19
th

 July 2014 at 18:00 UTC.   

 

Figure 3.4-32 present the 3 hours flash flood 

risk areas at some districts of 

northern Provinces of Viet Nam 

on 20
th

 July 2014 at 00:00 UTC, 

where the risk areas extended to 

some areas in Son La Province. 

 

3.4.5 Flash flooding in the northern and central Provinces of Lao PDR, 

caused by tropical storm RAMMANSUN 

The MRC-FFG system on 20th July 2014 at 00:00 UTC and on 21st July 2014 at 00:00 

UTC detected some flash flood risk areas at some villages in the northern and central 

Provinces of Lao PDR (see Figure 3.4-33 and Figure 3.4-34).  Only the Lao newspaper 

“Vientiane Times”, published on Wednesday 23rd July 2014, informed about heavy 

rainfall caused by TS RAMMANSUN that led to increased water levels in the Xe Bang 

Fai River, a tributary of the Mekong River.  These water levels affected some rice fields 

along the Xe Bang Fai River in Khammouane Province.  Based on the water level 

analysis at some stations located in tributaries of the Mekong River and downstream of 

the flash flood risk areas that were detected by MRC-FFG system, it was noted that the 

water level in the river at some stations, such as Phiengluang, Meuang Ngoy, Ban 

Kengdone, Mahaxai, increased 2 to 3 m within a day.  For example, at the Meuang Ngoy 

station of the Nam Ou catchment, the water level started to rise from 4.6 m on 20th July 

2014 at 09:00 PM to 8.1 m on 21st July 2014 at 09:00 AM (an increase of 3.5 m within 

12 hours).  The same situation occurred at the Phiengluan station of Nam Ngum 

catchment, where water level started to rise from 1.26 m on 19th July 2014 at 11:30 AM 

to 3.07 m on 20th July 2014 at 01:45 AM (an increase of 1.81 m within 14 hours).  
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Figure 3.4-33 The 3 hourly flash flood risk areas 

at some districts in northern and 

central Provinces of Lao PDR on 

19
th

 July 2014 at 00:00 UTC. 

Figure 3.4-34 The 3 hourly flash flood risk 

areas at some districts in 

northern and central Provinces 

of Lao PDR on 20
th

 July 2014 at 

00:00 UTC. 

 

3.4.6 Conclusions  

1. The tropical storm RAMMASUN is the ninth storm of the year, which was also the 

second storm that hit Viet Nam, and caused a serious damage to the northern 

Provinces of Viet Nam. 

2. Many rainfall stations, located in the northern part of Viet Nam, recorded heavy 

rainfall during the period that TS RAMMASUN hit the Mekong Region.  Some of 

those rainfall stations recorded an amount of daily rainfall up about 150 to 200 mm. 

3. When TS RAMMASUN was present over the region the values of Hydroestimator 

(satellite rainfall estimate) and MAP (Mean Aerial Precipitation) of the MRC FFG 

system for 2 stations (Pha Din and Quang Nhai) were underestimated, compared 

with ground observed rainfall.  For the remaining stations the values of 

Hydroestimator and MAP were similar to the value of ground observed rainfall. 

4. During TS RAMMASUN the water level increased 2 - 3 m in any hydrological 

stations along some tributaries of Mekong River. 

5. Since 19th July 2014 at 18:00 UTC the MRC-FFG system detected that various 

districts in the northern Provinces of Viet Nam (Lao Cai, Lai Chau, Ha Giang, 

Tuyen Quang, Cao Ban) were at the risk of flash flood occurrences. 

6.  The information from the newspaper indicated that flash floods occurred on 21st 

July 2014 at 03:00 AM at the same districts that were detected by the MRC-FFG 
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system on 19th July 2014 at 18:00 UTC and on 20th July 2014 at 00:00 UTC.  See 

the information in Annex 4.  

 

3.5 Flash flooding in the southern and central Provinces of Lao 

PDR on 2
nd

 - 4
th

 August 2014  

3.5.1 Weather condition at beginning of August 2014 

During the first week of August 2014, the Lower Mekong Basin was covered by the low 

pressure and ITCZ which caused heavy rain at some areas in the central part of the LMB, 

especially in the southern and central Provinces of Lao PDR.  Figure 3.5-1 and Figure 

3.5-2 present the weather chart of the Mekong region during the first week of August 

2014.  

 

 
Source: TMD Source: TMD 

Figure 3.5-1 Weather chart of the Mekong 

region during the 1
st
 August 2014 at 

01:00AM local time. 

Figure 3.5-2 Weather chart of the Mekong 

region during the 5
th

 August 

2014 at 01:00 AM local time. 

Source: TMD. 

 

3.5.2 Rainfall during the 1
st
 August 2014  

On 1st August 2014 heavy rainfall occurred in the southern Provinces of Lao PDR, 

eastern part of Thailand and also central part of Cambodia.  This occurrence caused a 

serious flash flood at those areas.  Figure 3.5-3 and Figure 3.5-4 present the 24 hours 

accumulated rainfall from the hydroestimator (satellite rainfall estimate), which showed 

the two days estimate at the southern part of Lao PDR and the eastern part of Thailand.  
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Figure 3.5-3 24 hour accumulated satellite 

rainfall estimate 

(Hydroestimator) on 1
st
 August 

2014 at 00:00 UTC. 

Figure 3.5-4 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 2
nd

 August 2014 at 00:00 UTC. 

 

3.5.3 Flash flooding in Champassack Province in Lao PDR on Saturday 2
nd

 

August 2014  

In the morning of the 2nd August, some villages in the districts Soukouma, Khon, 

Champassack and other locals in Champassack Province experienced flash floods that 

were also reported by the Lao newspaper “Vientiane Times” published on 4th August 

2014.  

 

Unfortunately during the 2nd August at 00:00 UTC to 3rd August 2014 at 00:00 UTC the 

MRC FFG system did not detect the flash flood risk areas at the above mentioned 

districts of Champassack Province; the MRC-FFG system detected the above mentioned 

districts (Soukouma, Khon, Champassack) are under the flash flood risk level 2 (yellow 

scale color).  Figure 3.5-5 to Figure 3.5-6 present the 3 hourly flash flood risk areas on 

2nd and 3rd August 2014, where the districts Soukouma, Khon and Champassack of 

Champassack Province still under flash flood risk level 2.  

 

The cause of the inaccuracies of flash flood risk areas detection during this period was 

the low value of the satellite rainfall estimate (underestimated by Hydroestimator) 

compared to the ground rainfall station.  Figure 3.5-7 to Figure 3.5-10 present the 

accumulated rainfall during the period from 31st July to 4th August for the rainfall 

observed stations in Champassack and Sekong Provinces.  
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Figure 3.5-5 3 hourly FFG on 2

nd
 August 2014 

at 00:00 UTC show that the 

southern and central Provinces of 

Lao PDR are under flash flood 

threat. 

Figure 3.5-6 3 hourly FFG on 3
rd

 August 2014 

at 00:00 UTC show an increase of 

the flash flood risk areas in the 

central Provinces. 

 

 
Figure 3.5-7 Accumulated rainfall at Kong 

Xedone station, where the amount 

of observed rainfall was higher than 

the Hydroestimator value. 

Figure 3.5-8 Accumulated rainfall at Nikum 

34 station, where the amount of 

observed rainfall was higher 

than the Hydroestimator value. 

 

 
Figure 3.5-9 Accumulated rainfall at Pakse 

station, where the amount of 

observed rainfall was higher than 

the Hydroestimator value. 

Figure 3.5-10 Accumulated rainfall at Sekong 

station, where the amount of 

observed rainfall higher than the 

Hydroestimator value. 
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Figure 3.5-11 Daily rainfall at Saravane station. Figure 3.5-12 Daily rainfall at 

Vangvieng station. 

 

3.5.4 Flash flooding in Saravane Province of Lao PDR on 3
rd

 August 2014  

Heavy rain occurred from 3rd to 4th August 2014 at many stations located in the Se Done, 

Nam Ngum sub-catchment of the Lower Mekong Basin.  The amount of daily rainfall on 

3rd August was approximately 100 mm.  That caused flash floods in many locations in 

the Saravane and Vientiane Provinces.  Figure 3.5-11 to Figure 3.5-12 present the daily 

rainfall from the observed stations and satellite rainfall estimates.  Figure 3.5-13 and 

Figure 3.5-14 present the satellite rainfall estimate (24 hours accumulated rainfall) on 3rd 

August 2014 and 4th August 2014 respectively.  

 

On 3rd August 2014 at 00:00 UTC the MRC-FFG system detected flash flood risk areas 

in the border zone of Savannakhet and Saravane Provinces (see Figure 3.5-6).  The FFG 

detection was verified with the available information of recorded water levels at 

Saravane hydrological station that showed that the water level of Saravane station 

rapidly increased about 6 m within 6 hours; it was 5.44 m at 07:00 AM on 3rd August 

and reached a peak level of 11.88 m at 07:00 PM on 3rd August 2014.  Figure 3.5-15 

presents the hydrograph of the Saravane hydrological station during the first week of 

August. 
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Figure 3.5-13 24 hours accumulated satellite 

rainfall estimate (Hydroestimator) 

on 3
rd

 August 2014 at 00:00 UTC. 

Figure 3.5-14 24 hours accumulated satellite 

rainfall estimate (Hydroestimator) 

on 4
th

 August 2014 at 00:00 UTC. 

 

 

 
Figure 3.5-15 Hydrograph at Saravane hydrological station. 

 

3.5.5 Flash floods in central Province (Xiengkhuan) of Lao PDR on 4
th

 

August 2014  

On 4th August 2014 at 00:00 UTC the MRC-FFG system detected many flash flood risk 

areas in the central Provinces of Lao PDR.  Figure 3.5-16 present the 3 hourly flash 

flood risk areas in the central Provinces of Lao PDR on 4th August 2014 at 00:00 UTC.  

This FFG detection was verified with the available information of recorded water levels 

at Phiengluang hydrological station.  These showed that the water level of Phiengluang 
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station quickly increased about 4 m within 7 hours; it was 2.19 m at 07:00 AM on 5th 

August and the water level reached a peak of 5.90 m at 14:00 on 5th August 2014.  

Figure 3.5-17 presents the hydrograph of the Phiengluang hydrological station during the 

first week of August. 

 

 
Figure 3.5-16 3 hourly flash flood risk areas detected by MRC-FFG system on 4

th
 August 2014 at 

00:00 UTC. 
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Figure 3.5-17 Hydrograph of Nam Ngum River at Phiengluang hydrological station during the flash 

flood on 5
th

 August 2014. 

 

 
Figure 3.5-18 30 days hydrograph and rainfall of Nam Ngum River at Phiengluang station. Source 

M-Hycos. 
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3.5.6 Conclusions  

1. During the first week of August the Lower Mekong Basin was covered by severe 

weather conditions such as low pressure and ITCZ. 

2. Due to the severe weather conditions, many villages at the central and southern 

Provinces of Lao PDR experienced flash floods. 

3. Many flash floods were properly detected by the MRC-FFG system, except the 

flash flood at Champassack Province where the FFG system apparently did not 

perform satisfactory. 

4. The preliminary investigation of the inaccuracies of flash flood detection by the 

MRC FFG system shows that the Satellite Rainfall Estimates in those areas were 

underestimated compared to ground observations.  

5. It is therefore recommended to review the Bias Correction factor of Hydroestimator 

for some areas where rainfall values are underestimated. 

 

3.6 Flash flooding in Lai Chau Province of Viet Nam, caused 

by low pressure on 11
th

 - 12
th

 August 2014 

3.6.1 Weather situation on the second week of August  

A low pressure cell covered the upper Mekong Basin and the northern part of Viet Nam 

during the second week of August.  During this period of the low pressure some 

Provinces of the northern part of Viet Nam received heavy rain, especially in the 

northern Provinces near the border with China.  Figure 3.6-1 and Figure 3.6-2 present the 

weather chart of the Mekong region during the second week of August 2014. 

 

 
Source: TMD Source: TMD 

Figure 3.6-1 Weather chart of the Mekong 

region during the 10
th

 August 2014 

at 01:00 AM local time. 

Figure 3.6-2 Weather chart of the Mekong 

region during the 12
th

 August 2014 

at 01:00 AM local time. 
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3.6.2 Rainfall during the second week of August 2014 

During the second week of August many rainfall stations in the northern Provinces of 

Viet Nam recorded almost daily rainfall.  The daily recorded rainfall at some stations 

reached 120 mm.  Figure 3.6-3 and Figure 3.6-8 present the daily accumulated rainfall at 

rainfall stations of the northern Provinces of Viet Nam; Figure 3.6-9 to Figure 3.6-10 

present 24 hours accumulated satellite rainfall (Hydroestimator) on 11th and 12th August 

2014.  This shows that heavy rain occurred at the border of Lai Chau Province with 

China.  

 

 
Figure 3.6-3 Accumulated rainfall at Lai Chau 

station of Lai Chau Province. 

Figure 3.6-4 Accumulated rainfall at 

Meuang Te station of Lai Chau 

Province. 

 

 
Figure 3.6-5 Accumulated rainfall at Pha Din 

station of Lai Chau Province. 

Figure 3.6-6 Accumulated rainfall at Quynh 

Nhai station of Son La Province. 

 

 
Figure 3.6-7 Accumulated rainfall at Sin Ho 

station of Lai Chau Province. 

Figure 3.6-8 Accumulated rainfall at Tam 

Dong station of Lai Chau 

Province. 
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Figure 3.6-9 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 11
th

 August 2014 at 00:00 UTC. 

Figure 3.6-10 24 hour accumulated satellite 

rainfall estimate (Hydro-

estimator) on 12
th

 August 2014 

at 00:00 UTC. 

 

3.6.3 Flash flooding caused by low pressure in the northern Provinces of 

Viet Nam 

On 11th August 2014 at 00:00 UTC the MRC-FFG system detected some flash flood risk 

areas at Lai Chau Province in the northern part of Viet Nam.  Figure 3.6-11 presents the 

3 hourly flash flood risk areas in the Lai Chau Province of Viet Nam on 11th August 

2014 at 00:00 UTC, the high risk areas in Lai Chau Province was Meuang Te, Tam 

Dong and Phong Tho districts.  The FFG detection was verified by the available 

information from the online newspaper “Viet Nam Plus”, dated 12th August 2014 at 

05:00 PM, which informed that flash floods occurred at Tam Dong District of Lai Chau 

Province of Viet Nam in the morning of 12th August 2014. 
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Figure 3.6-11 3 hourly flash flood risk areas, detected by the MRC-FFG system on 11

th
 August 2014 

at 00:00 UTC.  

 

3.6.4 Conclusions 

1. During the second week of August 2014 the upper Mekong basin and the northern 

part of Viet Nam were covered by low pressure cell.  During this period some 

Provinces of the northern part of Viet Nam had heavy rain.  

2. The daily rainfall at some hydro-meteorological stations located in the northern 

Provinces of Viet Nam recorded up to 120 mm. 

3. On 11th August 2014 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at Lai Chau Province of northern part of Viet Nam; the high risk areas 

were identified as Meuang Te, Tam Dong and Phong Tho districts in Lai Chau 
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Province.  The FFG detection was verified with the available information from the 

online newspaper “Viet Nam Plus”, which informed that the flash flood occurred at 

Tam Dong District of Lai Chau Province in Viet Nam in the morning of 12th August 

2014. 

 

3.7 Flash flooding in Thanh Hao Province in Viet Nam, caused 

by ITCZ on 27
th

 - 29
th

 August 2014 

3.7.1 Weather situation on the last week of August  

On 27th August 2014 at 01:00 AM Local Cambodia Time (LCT), the latitude from 0°N 

to 28°N and the longitude from 90°E to 125°E, the Inter Tropical Convergence Zone 

(ITCZ) was positioned across the upper South of Myanmar, the middle of Thailand and 

Indochina Peninsular while the Southwest monsoon prevails over Myanmar, the 

Andaman Sea, the Gulf of Thailand, Thailand and Indochina Peninsular (See Figure 

3.7-1).  

 

During 27 - 29th August, the ITCZ stationary lies across the South of Myanmar, the 

middle of Thailand and Indochina Peninsular while the active cell low pressure at the 

end of ITCZ will develop as Tropical Depression.  More rain with heavy and very heavy 

rain will be most likely over Myanmar, Thailand, Lao PDR, the Lower Mekong Basin 

and Viet Nam (See Figure 3.7-2) 

 

 
Source: TMD Source: TMD 

 

3.7.2 Rainfall on the last week of August 2014 

On 29th and 30th August, some Provinces of central-northern part of Viet Nam were 

covered by heavy rainfall, especially at Than Hao, Hao Binh, Quang Ninh, Hai Phon 

Figure 3.7-1 Weather chart of the Mekong region 

during the 27
th

 August 2014 at 

01:00AM local time.  

Figure 3.7-2 Weather chart of the Mekong 

region during the 29
th

 August 

2014 at 01:00AM local time. 
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Provinces.  The heavy rainfall also was observed at some rainfall stations located in Lao 

PDR.  The daily rainfall on 29th August 2014 at those above mentioned Provinces 

reached 180 - 250 mm.  Figure 3.7-3 to Figure 3.7-10 present the daily accumulated 

observed rainfall, MAP and Hydroestimator at some rainfall stations located in Viet Nam 

and Lao PDR during the last week of August 2014.  Figure 3.7-11 and Figure 3.7-12 

present the 24 hours accumulated satellite rainfall estimated for 29th and 30th August 

2014.  

 

 
Figure 3.7-3 Accumulated rainfall at Dong Ha 

station of Quang Tri Province. 

Figure 3.7-4 Accumulated rainfall at Hue 

station of Thua Thien Hue 

Province. 

 

 
Figure 3.7-5 Accumulated rainfall at Meuang Te 

station of Lai Chau Province. 

Figure 3.7-6 Accumulated rainfall at 

Oudomxay station of Oudomxay 

Province. 

 

 
Figure 3.7-7 Accumulated rainfall at Sayabouri 

station of Xayaboury Province. 

Figure 3.7-8 Accumulated rainfall at 

Meuang Borikhan station of 
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 Bolikhamxay Province. 

 

 
Figure 3.7-9 Accumulated rainfall at Meuang Mai 

station of Bolikhamxay Province. 

Figure 3.7-10 Accumulated rainfall at 

Paksane station of 

Bolikhamxay Province. 

 

 
Figure 3.7-11 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 29
th

 August 2014 at 00:00 

UTC. 

Figure 3.7-12 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 30
th

 August 2014 at 00:00 

UTC. 

 

3.7.3 Flash flooding in Thanh Hao Province of Viet Nam, caused by ITCZ 

On 29th August 2014 at 00:00 UTC the MRC-FFG system detected some flash flood risk 

areas at Thanh Hao Province of central-northern part of Viet Nam.  Figure 3.7-13 

presents the 3 hourly flash flood risk areas in the Thanh Hao Province of Viet Nam on 

29th August 2014 at 00:00 UTC.  Thuong Xuan and Nhu Xuan in Thanh Hao Province 

were the high risk districts.  See Table 3.7-1.  This FFG detection was verified with the 

available information from the online newspaper “Viet Nam Plus”, dated 1st September 

2014, which informed that the flash flood had occurred at Nhu Thang District of Thanh 
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Hao Province of Viet Nam on Saturday 30th August 2014.  There was a little difference 

between the districts detected by the MRC FFG and the districts that were mentioned by 

the Viet Nam newspaper.  “Viet Nam Plus” referred to Nhu Thang District located 

downstream of Thuong Xuang District (See Figure 3.7-13). 

 

 
Figure 3.7-13 3 hourly flash flood risk areas in the northern Provinces of Viet Nam on 29

th
 August 

2014 at 00:00 UTC , compared  with location where flash flooding occurred, based on 

information from  “Viet Nam Plus”. 
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Table 3.7-1 Flash flood risk districts detected by MRC-FFG system on 29
th

 August 2014 at 00:00 

UTC 

 

3.7.4 Flash flooding in Xayaboury Province of Lao PDR on 29
th

 August 

2014 

On 29th August 2014 at 00:00 UTC the MRC-FFG system detected some flash flood risk 

areas at Xayaboury Province of northern part of Lao PDR.  Figure 3.7-14 presents the 3 

hourly flash flood risk areas in the Xayaboury, Xiengkhuan, Bolikhamxay, Huaphan 

Provinces of Lao PDR on 29th August 2014 at 00:00 UTC.  The FFG detection was 

verified with the available information from the online newspaper “Vientiane Times”, 

which informed that some districts of Xayaboury Province, such as Ngeun, Hongsa 

districts were flooded on 29th August 2014 due to heavy rainfall.  Those districts were 

detected as the high risk areas for the flash flood occurrence on 29th August 2014 at 

00:00 UTC.   
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Figure 3.7-14 3 hour FFG detection in Lao PDR on 29

th
 August 2014 at 00:00 UTC.  

3.7.5 Rising water level at some hydrological stations of Mekong River 

mainstream   

Due to the flash flood in the Xayaboury Province the water levels at many hydrological 

stations from Pak Beng to Paklay remarkably increased.  The water level at all of the 

above mentioned stations started to rise from the evening of 29th August 2014.  Figure 

3.7-15 to Figure 3.7-17 present the hydrograph of some monitoring stations along the 

Mekong mainstream.  
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Figure 3.7-15 Hydrograph of Mekong mainstream at Pak Beng station during the last week of 

August 2014. 
  

 
Figure 3.7-16 Hydrograph of Mekong mainstream at Luang Prabang station during the last week of 

August 2014. 
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Figure 3.7-17 Hydrograph of Mekong mainstream at Paklay station during the last week of August 

2014. 

 

3.7.6 Conclusions  

1. During 27th - 29th August, the ITCZ stationary was positioned across the South of 

Myanmar, the middle of Thailand and Indochina Peninsular while the active cell low 

pressure at the end of ITCZ developed as Tropical Depression.  More rain with 

heavy and very heavy rainfall fell most likely over Thailand, Lao PDR, the lower 

Mekong Basin and Viet Nam. 

2. On 29th and 30th August some Provinces of central-northern part of Viet Nam were 

covered by heavy rainfall, especially at Than Hao, Hao Binh, Quang Ninh, Hai Phon 

Provinces.  The heavy rainfall also was observed at some rainfall stations located in 

Lao PDR.  The daily rainfall on 29th August 2014 at those above mentioned 

Provinces reached 180-250 mm. 

3. On 29th August 2014 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at Thanh Hao Province of central-northern part of Viet Nam.  This FFG 

detection was verified by the available information from the online newspaper Viet 

Nam plus, which informed that flash floods occurred at Nhu Thang District of Thanh 

Hao Province of Viet Nam on Saturday 30th August 2014. 

4. On 29th August 2014 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at Xayaboury Province of northern part of Lao PDR.  This FFG detection 

was verified by the available information from the online newspaper Vientiane 

Times, which informed that some districts of Xayaboury Province such as Ngeun, 

Hongsa districts was flooded on 29th August 2014.  It caused by the heavy rainfall. 
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3.8 Flash flooding in the northern Provinces of Viet Nam, 

caused by typhoon storm KALMAEGI 

3.8.1 Tropical storm KALMAEGI 

At 01:00 AM on 11th September 2014 at the middle of the Pacific Ocean, tropical 

depression KALMAEGI developed and started to move in westerly direction.  Figure 

3.8-1 presents the position of the tropical depression at the middle of the Pacific Ocean.  

During the evening of Sunday 14th September 2014, the tropical storm KALMAEGI 

made the first landfall at the northern part of the Philippines.  Then it continued to the 

west across the East Sea, and made the second landfall at the Chinese Island on the 

morning of 16th September.  It made the last landfall at the northern Provinces of Viet 

Nam on the evening of 16th September 2014.  See Figure 3.8-2.  On the 18th September 

2014 at 01:00 AM the tropical storm KALMAEGI transformed to a depression cell over 

the northern part of Lao PDR and Viet Nam.  See Figure 3.8-3.  During this period the 

northern Provinces of Lao PDR and Viet Nam were covered by heavy rainfall.  

 

 
Figure 3.8-1 On 11

th
 September 2014 at 01:00 AM at the middle of the Pacific Ocean, the tropical 

depression KALMAEGI was formed and started moving to the west.  
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Figure 3.8-2 On 16

th
 September 2014 at 07:00 PM, tropical storm KALMAEGI made the last 

landfall at the coastal areas northern part of Viet Nam. 

 

 
Figure 3.8-3 On 18

th
 September 2014 at 01:00 AM tropical storm KALMAEGI was transformed 

into a depression cell over the northern part of Viet Nam, Lao PDR and Thailand. 

 

3.8.2 Heavy rainfall at the northern part of Viet Nam and Lao PDR during 

tropical storm KALMAEGI 

From 17th to 18th September TS KALMAEGI made a landfall at the northern Provinces 

of Viet Nam and moved across the northern part of Viet Nam to the northern part of Lao 

PDR, where it transformed into a depression cell.  Heavy rainfall occurred at some areas 

of the northern Provinces of Viet Nam and also at some areas of central and northern 

Provinces of Lao PDR.  The daily rainfall at some hydro-meteorological stations of those 

above mentioned areas reached almost 100-150 mm.  Figure 3.8-4 to Figure 3.8-11 

present the records of daily rainfall (daily rainfall defined as the 24 hour accumulated 

rainfall from 07:00 AM on the previous day to 07:00 AM at the reported day) of central 
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and northern Provinces of Lao PDR.  Figure 3.8-12 and Figure 3.8-13 present the 

satellite rainfall estimated during the 17th and 18th September 2014.  

 

 
Figure 3.8-4 Accumulated rainfall at Luang 

Prabang station of Luang Prabang 

Province. 

Figure 3.8-5 Accumulated rainfall at Meuang 

Mai station of Borikhamxay 

Province. 

 

 
Figure 3.8-6 Accumulated rainfall at Meuang 

Namtha station of Luong Namtha 

Province. 

Figure 3.8-7 Accumulated rainfall at Ban Pak 

Kanhoung station of Vientiane 

Province. 

 

 
Figure 3.8-8 Accumulated rainfall at Vangvieng 

station of Vientiane Province. 

Figure 3.8-9 Accumulated rainfall at Xieng-

khoung station of Xiengkhoung 

Province. 
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Figure 3.8-10 Accumulated rainfall at Ban Phonesi 

station of Borikhamxay Province. 

Figure 3.8-11 Accumulated rainfall at 

Chiang Saen station of Chiang 

Rai Province. 

 

 
Figure 3.8-12 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 17
th

 September 2014 at 00:00 

UTC. 

Figure 3.8-13 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 18
th

 September 2014 at 00:00 

UTC. 

 

3.8.3 Flash flooding in the northern Provinces of Viet Nam, caused by TS 

KALMAEGI 

From 16th September to 17th September 2014 the MRC-FFG system detected various 

districts in the northern Provinces of Viet Nam, such as Ha Giang, Lao Cai, Lai Chau, 

Cao Bang, Bac Kan, Quang Nam, were at the risk of flash flood occurrence.  Figure 

3.8-14 presents the flash flood risk areas on 17th September 2014 at 00:00 UTC.  The 

information on the flash flood risk areas detected by the MRC-FFG system on 17th 

September 2014 at 00:00 UTC was confirmed by the information published in Viet Nam 

newspaper “Viet Nam News”, dated 18th and 19th September.  This information provided 

in Annex 8 of this report. 
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Figure 3.8-14 3 hour flash flood risk areas on 17

th
 September 2014 at 00:00 UTC. 

 

3.8.4 Flash flooding to the northern and central Provinces of Lao PDR, 

caused by tropical storm KALMAEGI  

During the same period the MRC-FFG system detected that some villages of northern 

and central Provinces, such as Luang Prabang, Luang Namtha, Oudomxay, Bokeo, 

Xayaboury, Khammouane, Bolikhamxay of Lao PDR, were exposed to flash flood risk.  

See Figure 3.8-14.  The information on the flash flood risk areas detected by the MRC-

FFG system on 17th September 2014 at 00:00 UTC in Lao PDR was confirmed by the 

newspaper “Vientiane Times”, dated 19th September 2014, which informed that Luang 

Prabang was flooded at noon of 17th September 2014 by heavy rain from the depression 

of TS KAMAEGI.  This information provided in Annex 8 of this report. 
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3.8.5 Impact tropical storm KALMAEGI to the flow regime of some 

tributaries in the Mekong River Basin 

From 17th to 18th September 2014, TS KALMAEGI was active in the region and 

transformed into a low pressure cell, causing heavy rainfall at some areas in central and 

northern parts of Lao PDR.  Increased rainfall in a number of sub-catchments of Mekong 

Basin affected the flow regime of some tributaries of the Mekong River, such as Nam 

Kading, Nam Ngum, Nam Sane, Nam Khan, Nam Ngiep; water level at hydrological 

stations of those rivers increased from 5 to 6 m within 12 hours to one day.  Figure 

3.8-15 to Figure 3.8-20 present the hydrograph of hydrological stations located at 

northern and central part of Lao PDR.  

 

 
Figure 3.8-15 Hydrograph of Nam Khan River at 

Ban Mixay station during TS 

KALMAEGI. 

Figure 3.8-16 Hydrograph of Nam Sane River 

at Meuang Keo station during 

TS KALMAEGI. 

 

 
Figure 3.8-17 Hydrograph of Nam Kading River at 

Ban Phonesi station during TS 

KALMAEGI. 

Figure 3.8-18 Hydrograph of Nam Ngiep 

River at Meuang Mai station 

during TS KALMAEGI. 
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Figure 3.8-19 Hydrograph of Nam Ngum River at 

Phiengluang station during TS 

KALMAEGI 

Figure 3.8-20 Hydrograph of Nam OU River 

at Meuang Ngoy station during 

TS KALMAEGI. 

 

3.8.6 Impacts by tropical storm KALMAEGI to the water levels in the 

Mekong River mainstream 

Quick rising water levels in tributaries of northern and central parts of Lao PDR led to 

increasing water levels in the Mekong mainstream in some monitoring stations from 

Luang Prabang to Paksane.  For those monitoring stations mentioned above, water levels 

increased and reached a peak level at 23rd to 25th September 2014 (23rd September for 

Luang Prabang station), which was the highest and last peak level of the flood season 

2014.  Figure 3.8-21 and Figure 3.8-25 present the hydrographs of monitoring stations 

along the Mekong mainstream from Luang Prabang to Paksane. 

 

 
Figure 3.8-21 Hydrograph of Mekong River at Luang Prabang station, where water levels rose due to  

TS KALMAEGI 
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Figure 3.8-22 Hydrograph of Mekong River at Chiang Khan station, where water levels rose due to 

TS KALMAEGI. 

 

 
Figure 3.8-23 Hydrograph of Mekong River at Vientiane station, where water levels rose due to TS 

KALMAEGI`. 
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Figure 3.8-24 Hydrograph of Mekong River at Nong Khai station, where water levels rose due to TS 

KALMAEGI. 

 

 
Figure 3.8-25 Hydrograph of Mekong River at Paksane station, where water levels rose due to  TS 

KALMAEGI. 

 

3.8.7 Conclusions 

1. In the evening of 16th September 2014 Tropical storm KALMAEGI made the last 

landfall at the northern Provinces of Viet Nam.  On 18th September 2014 at 01:00 

AM the tropical storm KALMAEGI transformed into a depression cell over the 

northern part of Lao PDR and Viet Nam.  During this period the northern Provinces 

of Lao PDR and Viet Nam were covered by heavy rainfall.  
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2. From 17th to 18th September 2014 heavy rainfall occurred at some areas of the 

northern Provinces of Viet Nam, as well as at some areas of central and northern 

Provinces of Lao PDR.  The daily rainfall at some hydro-meteorological stations of 

those above mentioned areas almost reached 100 - 150 mm. 

3. From 16th to 17th September 2014 the MRC-FFG system detected that various 

districts of the northern Provinces of Viet Nam, such as Ha Giang, Lao Cai, Lai 

Chau, Cao Bang, Bac Kan and Quang Nam, were at risk of flash flood occurrence.  

The information on the flash flood risk areas detected by the MRC-FFG system on 

17th September 2014 at 00:00 UTC was confirmed by the Viet Nam newspaper “Viet 

Nam News”, dated 18th and 19th September 2014.  

4. At the same period the MRC-FFG system detected that some villages of northern and 

central Provinces, such as Luang Prabang, Luang Namtha, Oudomxay, Bokeo, 

Xayaboury, Khammouane, Bolikhamxay of Lao PDR were exposed to flash flood 

risk.  The information on the flash flood risk areas, detected by the MRC-FFG 

system on 17th September 2014 at 00:00 UTC in Lao PDR, was confirmed by the 

newspaper “Vientiane Times”, dated 19th September 2014. 

5. Increased of rainfall at some sub catchments of the Mekong Basin affected the flow 

regime of some tributaries of Mekong River, such as Nam Kading, Nam Ngum, Nam 

Sane, Nam Khan, and Nam Ngiep. Water levels at hydrological stations of those 

rivers increased 5 to 6 m within 12 hours or one day. 

6. Quick rising water levels in tributaries of northern and central parts of Lao PDR also 

led to an increase of water levels of Mekong Mainstream in monitoring stations from 

Luang Prabang to Paksane. For those above mentioned monitoring stations, the water 

level continued to increase up to the peak level on 23rd to 25th September 2014. 

 

3.9 Flash flooding in the northern Provinces of Lao PDR, 

caused by ITCZ during the last week of September 2014 

3.9.1 Weather condition during the last week of September 

On 23rd September 2014 at 01.00 AM Local Cambodia Time (LCT), the latitude from 

0°N to 28°N and the longitude from 90°E to 125°E, the Inter Tropical Convergence 

Zone (ITCZ) was located across the middle Myanmar, the North and the Northeast of 

Thailand, the lower North of Lao PDR and Viet Nam, while the weak Southwest 

monsoon prevailed over Myanmar, the Andaman Sea, the Gulf of Thailand, Thailand 

and Indochina Peninsular.  See Figure 3.9-1. 

  

During 23rd - 25th September 2014, the ITCZ was located across the middle of Myanmar, 

the North and the Northeast of Thailand, the lower North of Lao PDR and the middle of 

Viet Nam.  The weak Southwest monsoon prevailed over the Andaman Sea, the Gulf of 

Thailand, Thailand and Indochina Peninsular.  Scattered rain with isolated heavy rain 

happened in the West and in the South of Myanmar, the North and the Northeast and the 

East of Thailand, the Central and the South Lao PDR, the Southeast, the Central, the 
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North and the Northeast Cambodia, the North and the Central of Viet Nam during 23rd -

25th September 2014.  See Figure 3.9-2. 

 

 
Source: TMD Source: TMD 

Figure 3.9-1 Weather chart of the Mekong 

region during the 23
rd

 September 

2014 at 01:00AM local time. 

Figure 3.9-2 Weather chart of the Mekong 

region during the 24
th

 September 

2014 at 01:00AM local time.  

 

3.9.2 Rainfall condition during the ITCZ 23
rd

 - 25
th

 September 

As the result of the ITCZ phenomena scattered rainfall with isolated heavy rain occurred 

in the West and in the South of Myanmar, the North and the Northeast and the East of 

Thailand, the Central and the north Lao PDR, the Southeast, the Central, the North and 

the Northeast Cambodia, the North and the Central of Viet Nam during the period 23rd -

25th September 2014.  Figure 3.9-3 to Figure 3.9-14 present the daily accumulated 

rainfall at some rainfall stations in the LMB during the ITCZ.  The rainfall charts 

covering 22 to 23rd September show that the daily rainfall was up to 100 mm.  

 

 
Figure 3.9-3 Accumulated rainfall at Oudomxay 

station of Oudomxay Province. 

Figure 3.9-4 Accumulated rainfall at 

Xayaboury station of Xayaboury 

Province. 
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Figure 3.9-5 Accumulated rainfall at Ban Phonesi 

station of Borikhamxay Province. 

Figure 3.9-6 Accumulated rainfall at Meuang 

Borikhane station of 

Borikhamxay Province. 

 

 
Figure 3.9-7 Accumulated rainfall at Pak Beng 

station of Xayaboury Province. 

Figure 3.9-8 Accumulated rainfall at Paksane 

station of Borikhamxay Province. 

 

 
Figure 3.9-9 Accumulated rainfall at 

Savannakhet station of Savannakhet 

Province. 

Figure 3.9-10 Accumulated rainfall at 

Highway Bridge station of 

Savannakhet Province. 
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Figure 3.9-11 Accumulated rainfall at Mukdahan 

station of Mukdahan Province. 

Figure 3.9-12 Accumulated rainfall at Ban 

Tha Kok Daen station of 

Sakhon Nakhon Province. 
 

 
Figure 3.9-13 Accumulated rainfall at Ha Tinh 

station of Ha Tinh Province. 

Figure 3.9-14 Accumulated rainfall at Houng 

Son station of Ha Tinh 

Province. 
 

  
Figure 3.9-15 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 22
nd

 September 2014 at 00:00 

UTC. 

Figure 3.9-16 24 hour accumulated satellite 

rainfall estimate (Hydroestimator) 

on 23
rd

 September 2014 at 00:00 

UTC. 
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3.9.3 Flash flooding in the northern Provinces of Lao PDR, caused by ITCZ 

on 23
rd

 - 24
th

 September 2014  

From 23 to 24th September 2014 the MRC-FFG system detected that various villages of 

the northern Provinces of Lao PDR, such as Xayaboury, Bokeo, Luang Namtha, 

Oudomxay, Luang Prabang, were at the risk of flash flood occurrence.  Figure 3.9-17 

presents the flash flood risk areas on 23rd September 2014 at 00:00 UTC.  The 

information on the flash flood risk areas detected by the MRC-FFG system on 23rd 

September 2014 at 00:00 UTC was confirmed by the information published in Lao 

newspaper “Vientiane Times”, dated 25th September 2014.  The “Vientiane Times” 

informed that some villages of the Khongsa District in Xayaboury Province were 

affected by the flash floods on 24th September 2014.  

 

 
Figure 3.9-17 3 hours flash flood risk areas at some Provinces of Lao PDR detected by MRC-FFG 

system  on 23
rd

 September 2014 at 00:00 UTC. 
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3.9.4 Impact by ITCZ on flow regime of tributaries of Mekong Basin  

The increase of rainfall at some sub catchments of Mekong Basin during the ITCZ at the 

end of September affected the flow regime of some tributaries of Mekong River, such as 

Nam Ngum, Nam Sane, Nam Khan, Nam Ngiep.  The water level at hydrological 

stations of those rivers increased from 2 to 3 m within 12 hours or one day.  Figure 

3.9-18 to Figure 3.9-21 present the hydrograph of hydrological stations located at 

northern and central part of Lao PDR.   

 

 
Figure 3.9-18 Hydrograph of Nam Khan River 

at Ban Mixay station during 

ITCZ. 

Figure 3.9-19 Hydrograph of Nam Sane River at 

Meuang Keo station during ITCZ. 

 

 
Figure 3.9-20 Hydrograph of Nam Ngum River at 

Pak Kanhoung station during ITCZ. 

Figure 3.9-21 Hydrograph of Nam Ngiep 

River at Meuang Mai station 

during ITCZ. 

 

3.9.5 Conclusions  

1. During 23rd – 25th September 2014, the ITCZ was located across the middle of 

Myanmar, the north and the northeast of Thailand, the lower north of Lao PDR and 

the middle of Viet Nam.  Scattered rainfall with isolated heavy rainfall occurred in 

the West and in the south of Myanmar, the north and the northeast and the east of 

Thailand, the central and the south Lao PDR, the southeast, the central, the north and 

the northeast Cambodia, the north and the central of Viet Nam. 
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2. The daily accumulated rainfall at some rainfall stations in the LMB during the ITCZ 

went up to 100 mm.  During this period the value of observed rainfall for station in 

Oudomxay and Ban Phonesi was higher compared to the MAP and Hydroestimator.  

3. From 23rd to 24th September 2014 the MRC Flash Flood Guidance system detected 

that various villages of the northern Provinces of Lao PDR, such as Xayaboury, 

Bokeo, Luang Namtha, Oudomxay and Luang Prabang, were at risk of flash 

flooding.  The information on the flash flood risk areas detected by the MRC-FFG 

system was confirmed by the information published in Lao newspaper “Vientiane 

Times”, dated 25th September 2014. 

4. Water level at some tributaries of Mekong River, such as Nam Ngum, Nam Sane, 

Nam Khan, Nam Ngiep, increased 2 to 3 m within 12 hours or one day. 

 

3.10 Flash flooding caused by tropical storm SINLAKU 

3.10.1 Tropical storm SINLAKU 

At 01:00 PM local time of 26th November 2014 the tropical depression SINLAKU 

developed over the Pacific Ocean near the Philippines. Figure 3.10-1 presents the 

position of tropical depression at the Pacific Ocean.  The storm then moved to the west. 

On Saturday 29th November at around 04:00 PM; it began making landfall at the Coastal 

areas of south central of Viet Nam.  See Figure 3.10-2.  It continued in westerly direction 

and transformed into a tropical depression over the border areas of Thailand, Lao PDR 

and Cambodia on Monday 1st December 2014 around 1:00 AM.  See Figure 3.10-3. 

 

 
Figure 3.10-1 On 26

th
 November 2014 at 01:00 PM the tropical depression SINLAKU was formed 

in the Pacific Ocean. 
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Figure 3.10-2 On 29

th
 November at 4:00 PM tropical storm SINLAKU made the landfall at the coast 

of south central Viet Nam. 

 

 
Figure 3.10-3 On 1

st
 December 2014 at 01: 00 AM SINLAKU transformed into a tropical 

depression.  

 

3.10.2  Rainfall during tropical storm SINLAKU 

During the period from 29th November to 3rd December 2014, when the tropical storm 

SINLAKU made a landfall and transformed to the tropical depression on the region, 

heavy rainfall occurred at some areas of south central part of Viet Nam.  Figure 3.10-4 to 
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Figure 3.10-9 present the daily accumulated rainfall at some stations located at the 

central highland and south central Provinces of Viet Nam, where the daily rainfall at that 

period reached levels from 80 to 120 mm.  Figure 3.10-10 and Figure 3.10-11 present the 

24 hours accumulated rainfall from the Hydroestimator (satellite rainfall estimate) on 

30th November and 1st December 2014.  

 

 
Figure 3.10-4 Daily accumulated rainfall at An Khe 

station during the TS SINLAKU. 

Figure 3.10-5 Daily accumulated rainfall 

at  A Luoi station during the 

TS SINLAKU. 
 

 
Figure 3.10-6 Daily accumulated rainfall at  Hue 

station during the TS SINLAKU. 

 

Figure 3.10-7 Daily accumulated rainfall at  

Pleiku station during the TS 

SINLAKU. 
 

 
Figure 3.10-8 Daily accumulated rainfall at 

Ayunpa  station during the TS 

SINLAKU. 

Figure 3.10-9 Daily accumulated rainfall at 

Ky Anh station during the TS 

SINLAKU. 
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Figure 3.10-10 24 hours accumulated satellite 

rainfall estimate (Hydroestimator) on 

30
th

 November 2014 at 00:00 UTC. 

Figure 3.10-11 24 hours accumulated 

satellite rainfall estimate 

(Hydroestimator) on 1
st
 

December 2014 at 00:00 

UTC. 

 

3.10.3 Flash Flood Guidance System during tropical storm SINLAKU 

Roughly one day after the TS “SINLAKU hit the coastal areas in the south central part 

of Viet Nam, the FFG system detected flash flood risk areas in the Phu Yen Province of 

southern part of Viet Nam on the morning of 30th November.  Figure 3.10-12 shows the 

flash flood risk areas in Phu Yen Province of Viet Nam on the 30th November 2014 at 

00:00 UTC (07:00 AM local time).  According to the local newspaper “Thanh Nien”, 

dated Sunday 30th November, TS SINLAKU made landfall at 21:00 in the coastal area of 

Viet Nam.  Many streams located in the south central Provinces of Viet Nam, such as 

Quang Ngai, Phu Yen, Gia Lai, Kontum Provinces, quickly reached the alarm level 2 

and 3, while many areas were flooded on Sunday.  The Information from newspaper 

“Thanh Nien” provided in Annex 10.  
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Figure 3.10-12 The flash flood risk area detected by MRC-FFG system on 30

th
 November 2014 at 

00:00 UTC. 

 

3.10.4 Conclusions 

1. Typhoon SINLAKU, the fourth tropical storm that hit Viet Nam this year, weakened 

into a depression after slamming into south central part of Viet Nam.  
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2. During this period some rainfall stations located in the central highland and south 

central Provinces of Viet Nam have recorded daily rainfall between 80 and 120 mm. 

3. Many streams located in the central highland and also in the south central Provinces 

of Viet Nam, such as Quang Ngai, Phu Yen, Gia Lai and Kontum Provinces, quickly 

reached alarm level 2 and 3, and also inundated around 4,000.00 hectare of paddy 

field. 

4. On the Sunday 30th November 2014 at 07:00 local time the MRC-FFG system 

detected a flash flood risk areas at some districts of Phu Yen and Gia Lai Provinces.  

5. As the information on the flood areas during the tropical storm SINLAKU provided 

by the newspaper indicated only the Province name (not detail to the district level), 

that is given a difficulty to evaluate the accuracies of the MRC-FFG system.  It is 

recommended collaborating with the Viet Nam National Flood Expert to collect 

more detail information about the areas where flooding occurred during tropical 

storm SINLAKU.  

6. Base on the result from the comparison of rainfall value from the ground observation 

stations with the rainfall value from the Hydroestimator and MAP, show that some 

station the value of rainfall from Hydroestimator and MAP are underestimated.  It is 

recommended reviewing the bias correction factor of MAP.  

 

3.11 Flash flooding caused by tropical storm HAGUPIT 

3.11.1 Tropical storm HAGUPIT 

At 7:00 AM local time of 1st December 2014 the tropical depression HAGUPIT 

developed over the Pacific Ocean.  Figure 3.11-1 presents the position of tropical 

depression in the Pacific Ocean.  The storm moved in westerly direction.  On Saturday 

6th December at around 07:00 PM the tropical storm HAGUPIT increased into the storm 

category 3.  The TS began making its first landfall at the Philippines islands and then 

continued across the Philippines to the west.  See Figure 3.11-2.  On Thursday 11th 

December, when HAGUPIT entered the East Sea and approached the coastal areas of 

southern part of Viet Nam, the storm category was downgraded into a tropical 

depression, and moved slowly along the coastline of the southern part of Viet Nam.  

Figure 3.11-3 presents the buffer zone of the tropical depression HAGUPIT along the 

coastline of the southern part of Viet Nam.  
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Figure 3.11-1 The tropical depression HAGUPIT formed at the Pacific Ocean. 

 

 
Figure 3.11-2 The Tropical Storm HAGUPIT increased to category 3 when it hit the Philippines. 
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Figure 3.11-3 The Tropical Storm HAGUPIT transformed into a tropical depression when it 

approached the coastline of the southern part of Viet Nam. 

 

3.11.2  Rainfall during the tropical storm HAGUPIT 

From 12 to 13th December 2014, when the tropical depression HAGUPIT moved along 

the coastline of the southern part of Viet Nam, heavy rainfall occurred at some areas of 

southern part of Viet Nam.  Figure 3.11-4 presents the daily accumulated rainfall at 

rainfall station “MDARK” located at the southern Province of Viet Nam, where the daily 

rainfall at that period reached almost 50-60 mm.  Figure 3.11-5 to Figure 3.11-6 present 

the 24 hours satellite rainfall estimate (Hydroestimator) at Lower Mekong Region during 

the period of tropical depression HAGUPIT. 

 

 
Figure 3.11-4 Daily accumulated rainfall at rainfall station MDARK during the tropical depression 

HAGUPIT. 
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Figure 3.11-5 24 hour satellite rainfall estimate 

on 12
th

 December 2014, when 

TD HAGUPIT approached the 

coastline of southern part  of 

Viet Nam. 

Figure 3.11-6 24 hour satellite rainfall estimate 

on 13
th

 December 2014, when 

TD HAGUPIT approached the 

coastline of southern part  of 

Viet Nam. 

 

3.11.3 Flash Flood Guidance System during the tropical storm HAGUPIT 

On the evening of 12th December 2014, the MRC-FFG system detected flash flood risk 

areas in the Phu Yen Province of the southern part of Viet Nam.  Figure 3.11-7 shows 

the flash flood risk areas at Phu Yen Province of Viet Nam on the 12th December 2014 at 

12:00 UTC (07:00 PM local time).  According to the local newspaper “Viet Nam News”, 

dated Monday 15th December, flooding occurred in many areas of Tuy Hoa District of 

the Phu Yen Province when the TS HAGUPIT approached the coastal area of Viet Nam.  

On Saturday 13th December 2014 many streams located in the south central Provinces of 

Viet Nam quickly reached alarm level 2 and 3. The information from newspaper “Viet 

Nam News” is provided in Annex 11. 
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Figure 3.11-7 Flash flood risk areas detected by MRC-FFG system on 12

th
 December 2014 at 12:00 

UTC.  

 
Table 3.11-1 List of flash flood risk district detected by MRC-FFG system on 12

th
 December 2014 at 

12:00 UTC.  
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3.11.4  Conclusions 

1. Typhoon HAGUPIT, the fifth tropical storm that hit Viet Nam (approached) this 

year, weakened into a tropical depression after slamming into the coastline of the 

south central part of Viet Nam.  

2. During this period some rainfall stations located in the central highland and south 

central Provinces of Viet Nam recorded daily rainfall of 50 - 60 mm. 

3. Many streams located in the south central Provinces of Viet Nam have quickly 

reached to the alarm level 2 and 3, and also inundated some areas in the Tuy Hao 

District of the Phu Yen Province of Viet Nam. 

4. On the Friday 12th December 2014 at 07:00 PM local time the MRC-FFG system 

detected flash flood risk areas at some districts of Phu Yen and Khan Hao Province.  

5. As the information on the flood areas during the tropical storm HAGUPIT provided 

by the newspaper indicated that only one district “Tuy Hao“ of Phu Yen Province 

was flooded, it is recommend collaborating with the Viet Nam National Flood Expert 

to collect more detailed information about the areas that were flooded during TS 

HAGUPIT.  

6. Based on a comparison of rainfall value from the ground observation stations with 

the rainfall value from the Hydroestimator and MAP, it is concluded that the rainfall 

value of the Hydroestimator and MAP are underestimated.  It is recommended 

reviewing the bias correction factor of MAP.  
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4. Conclusion and Recommendations  
 
The current report is fifth evaluation report of MRC Flash Flood Guidance (MRC-FFG) 

system after 5 years of operation.  Although this evaluation report does not cover all of 

the flash flooding that occurred in 2014 flood season (from 1st May to 15th December 

2014), it is based on the available flash flood information that was collected from 

newspaper of four riparian countries.  

 

The other alternative evaluation method is to compare the flash flood risk areas detected 

by the MRC-FFG system with changing water levels downstream of these areas.  This 

method has been used in this report.  However these do not fully reflect the flash flood 

characteristics, because the available water level and rainfall data in the operational 

database of the RFMMC are recorded once daily, while the flash flood mostly occur 

within a 6 hourly period.  

  

Notwithstanding this, it can be concluded that the MRC-FFG system during the severe 

weather condition in the region, such as tropical storms, tropical depressions or ITCZ, 

and low pressure, detected almost all flash flood risk areas in the Mekong region.  There 

were only a 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 further fine-tuning of MRC-FFG products during the 2015 flood 

season implementation:  

 

1. Improve 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 

MRC-FFG operator should rerun the FFG system and check the results with the 

available flash flood information.  

3. Update the GIS provincial administration database. The current GIS information 

(provincial administrative database, villages, districts and provincial name) was 

collected from national line agencies in 2003.  It may be concluded that this 

information does not reflect the real condition, as some countries in the region 

recently revised provincial boundaries.  

4. According to the information from the newspaper, flooding occurred also in many 

districts under flash flood risk level 2 (yellow color scale).  It is recommended 

that the MRC-FFG operator should also provide the flash flood watch list for 

districts that are under the risk level 2 (yellow color scale).  

5. There is a need for close cooperation between the RFMMC and HRC to develop 

of short-term forecast rainfall (6 to 12 hours) which is necessary to help the FFG 

operator improving the accuracies of FFG warning.  

6. Strengthen the connection between the RFMMC and the National FFG operations 

for the region in order to receive additional information about areas where flash 
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floods occurred.  Such information will improve the present FFG evaluation 

report. Establish the connection between RFMMC staff (FFG operators) and the 

National Flood Expert, who working at the National line agencies under the 

FMMP’s contract, for collection the flash flood information from the each 

country.  

7. Conduct Refreshment Training Courses of FFG system operation in combination 

with the Annual Flash Flood Gathering with the purpose: a) to improve the 

knowledge on FFG operation, b) to introduce the new tool for FFG operation, and 

c) to exchange the experiences between National Center’s and the RFMMC 

operators. 

8. The MRC-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. 

9. Update the MRC-FFG information on 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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ANNEXES  

Annex 1 Flash flooding in the central part of Lao PDR, caused by low 

pressure on 21
st
 June 2014 
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Annex 2 Flash flooding in the northern part of Thailand, Chiang Rai 

Province, caused by low pressure on 5
th

 - 6
th

 July 2014 
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Annex 3 Flash flooding in the northern Provinces of Viet Nam, caused by 

low pressure on 13
th

 - 14
th

 July 2014 
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Annex 4 Flash flooding in the northern Provinces of Viet Nam and Lao 

PDR, caused by TS RAMMASUN 
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Annex 5 Flash flooding in the southern and central Provinces of Lao PDR 

on 2
nd

 - 4
th

 August 2014  
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Annex 6 Flash flooding in the northern Province (Lai Chau) of Viet Nam 

on 12
th

 August 2014 
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Annex 7 Flash flooding in Thanh Hao, Viet Nam, on 30
th

 August 2014, 

caused by ITCZ 
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Annex 8 Flash flooding in central and northern Provinces of Lao PDR and 

the northern Provinces of Viet Nam, caused by TS KALMAEGI 
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Annex 9 Flash flooding in the northern Provinces of Lao PDR on 23
rd

 

September, caused by ITCZ 
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Annex 10 Tropical storm SINLAKU 
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Annex 11 Tropical storm HAGUPIT 





 

 

 


