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1. Introduction 

 
Flash flooding is a flood of short duration with a relatively high peak discharge, the 
response time within 6 hours or less after the heavy rain event [1]. Flash floods are 
generally difficult to warn or forecasted because of their short time concentration, 
massive destruction power and sudden occurrence. Therefore early warning systems 
and preparedness are critical elements to saving lives.   
 
The flash flood guidance (FFG) system is a diagnostic tool to analyze weather related 
events that can initiate flash floods [8]. To respond to regional and national needs 
and in order to address the problems of flash floods in Mekong River Commission 
(MRC) member countries (i.e. Cambodia, Lao PDR, Thailand and Viet Nam), 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 under MRC’s Flood Management and Mitigation 
Programme (FMMP). The project is based on extensive training and capacity 
building of local staff, and implementation of the central system (hard- and software) 
in MRC’s Regional Flood Management and Mitigation Centre (RFMMC) in Phnom 
Penh, Cambodia. In early September 2009 the computational and dissemination 
servers for the MRC-FFG system were installed at the RFMMC, which allowed the 
line agencies of the MRC member countries and the RFMMC to obtain access to the 
MRC-FFG system products for operational purposes as well as for training. 
 
The MRC-FFG system is designed to provide FFG information on a small basin 
scale across the four riparian countries from various hydro-meteorological sources 
(see Figure 1-1). FFG is an index that indicates how much rainfall is needed to cause 
minimal flooding in that basin. The FFG value indicates the total volume of rainfall 
over the given duration which is just enough to cause bank-full flow in the draining 
stream outlet. Consequently, rainfall volumes of the same duration that are greater 
than the FFG value indicate a likelihood overbank flows at the draining stream 
outlet. The FFG warnings scale is shown in Figure 1-2. 
 
The MRC-FFG system model is a soil accounting model that needs satellite rainfall 
estimates as input data and the output is a warning for the next 1 hour, 3 hour and 6 
hours for basins with a mean area of approximately 150-200 km2 in size that have a 
plausible chance of suffering from flash floods. The rainfall threshold needed to 
release a warning depends on the hydrological characteristics of the watershed. This 
threshold or FFG number is the volume of rainfall of a given duration (1-6 hours) 
over a given small catchment that is just enough to cause bank-full flow at the outlet. 
The primary purpose of the MRC-FFG system is to provide near real-time 
information guidance products pertaining to the imminence of potential small-scale 
flash flooding. The system provides the necessary products to support the 
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development of warnings for flash floods from intense rainfall events through the use 
of satellite and gauge-based rainfall estimates.  
 
There are two computer servers: (1) the MRC-FFG Computational Server (MRC-
FFGCS) and (2) the MRC-FFG Dissemination Server (MRC-FFGDS) in the MRC-
FFG hardware components which have divided the processing demand of FFG 
product processing and dissemination through separate roles of server functions (see 
Figure 1-3) [7]. The MRC-FFGCS is responsible for all of the real-time data 
acquisition, ingest, and model processing, product export and upload of products to 
the dissemination server. The MRC-FFGDS disseminates the information by 
providing the user with remote real-time access to the MRC-FFG system products 
for online review and/or download to their local computer for further application in 
forecasting activities.  
 
Since 2010 during the flood season, the MRC-FFG system had been operating 
successfully ([3], [4], [5], [6]). Reference is made to the records of tropical storms 
and records of tropical depressions. The MRC-FFG system had detected several high 
risk village and district areas in the MRC member countries during flood season from 
May until late December which varies depending on the weather conditions such as 
the Inter Tropical Convergence Zone (ITCZ), low pressure, and typhoon. 
 
During the 2015 flood season, the forecaster of FMMP has continued operating 
routinely the MRC-FFG system on a daily basis for the provision of flash flood 
guidance products. The information on flash flood risk areas that were detected by 
the MRC-FFG system was uploaded on the MRC flood forecasting webpage in 
parallel with the river flood forecast (see Figure 1-4). The warning that the MRC-
FFG system has identified as being ‘critical’ is daily collected in Excel, and can be 
downloaded from its website. Information regarding ‘critical’ weather conditions and 
risk of flash floods is disseminated through e-mail to alert the national line agencies, 
NGOs and the public at large. The system operated on a 24/7 basis during the 2015 
flood season from May until late December; the dissemination of information 
depended on the weather conditions.  
 
The first evaluation report on MRC-FFG system was issued in 2011 [3]. The report 
has been produced to evaluate the performance of MRC-FFG system for the 2011 
flood season from May until 31 October. The present report is the fifth evaluation 
report of MRC-FFG system. The purpose of this report is to evaluate the 
performance of MRC-FFG system in village and district areas of the MRC member 
countries for the detection of the risk areas for potential flash floods during the 2015 
flood season from May until the late of December. The FFG warnings are issued for 
the respective national territories of Cambodia, Lao PDR and Viet Nam. However 
from 2015 flood season onwards the RFMMC provides flash flood risk information 
for Thailand only in the Thai territory located within the Lower Mekong Basin 
(LMB). 
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2. Methodology to Evaluate Flash Flood Guidance 
Product 

 
The methodology for evaluation of flash flood guidance products used in the flash 
flood report is based on two concepts, according to the evaluation reports on MRC-
FFG system for flood season 2011 to 2014 ([3], [4], [5], [6]). The first concept 
evaluates the feed-back of the FFGS detected risk areas from the information sources 
like the media or the press. As the link between the regional flood center and the 
local people is not 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 results through the recorded water levels that 
are available in the operational database of RFMMC. If MRC-FFG system detected 
flash flood warnings in the sub-areas where the gauge station is available, the MRC-
FFG results can be evaluated by comparing with the water level data of the gauge 
station located in the downstream part of sub-catchments.  
 
The record daily rainfall of observed stations, where available at the flash flood risk 
areas also used as the support data for evaluate the flash flood occurred. However, 
occasionally it is difficult to evaluate the FFG results using the media information, 
due to the fact that flash floods occurred in areas that are difficult to access and why 
the reporting of FFG results is lacking. Although the MRC-FFG system often 
successfully had indicated a flash flood risk in the flooded areas, database 
information of occurred flash floods was not accurate and complete, which makes 
validation of the system difficult ([2]). 
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3. Flash Flooding in the Mekong Region during the 
Flood Season 2015 

 

The climate of the LMB is under the influence of monsoon winds of seasonal 
characters (i.e. southwest monsoon and northeast monsoon). The southwest monsoon 
which usually starts in mid-May and ends in mid-October brings a stream of warm 
moist air from the Indian Ocean towards the LMB causing abundant rain over the 
Mekong region. Rainfall during this period is not only caused by the southwest 
monsoon but also by the ITCZ and tropical cyclones which produce a large amount 
of rainfall. The northeast monsoon normally starts in mid-October and ends in mid-
February bring the cold and dry air from the anticyclone in China’s mainland over 
major parts of the LMB. 
 
During the year 2015 there were 30 tropical storms which developed over the Pacific 
Ocean and or over the East Sea (see Figure 3-1). There were four tropical storms, 
namely (1) KUJIRA, (2) KOMEN, (3) VAMCO and (4) MUJIGAE which caused 
serious flash floods affecting the LMB. Figure 3-1 represents the track of the tropical 
storm during the year 2015. The other cause of flash floods in the Lower Mekong 
region is the ITCZ, low pressure and tropical depression which also led to flash flood 
occurrence at some areas in the Mekong mainstream and its tributaries. Figure 3-2 
represents an example of the weather chart on 16 July 2015 during the ITCZ 
occurrence in the Mekong region. The scattered moderate rainfall that occurred at 
some mainstream and tributaries of the Mekong River from May to November 2015 
is shown in Figure 3-3. 
 
Table 3-1 represents the list of districts and villages with flash flood risks that were 
detected by the MRC-FFG system and were affected by the 2015 flood season from 
May to mid-November. It should be noted that in Cambodia and Lao PDR warnings 
are given at village level, which these are provided in Thailand and Viet Nam at 
district level. Figure 3-4 illustrates the FFG warnings MAP1 in different countries.   
 
Table 3-1 The number of warning issued that were detected by the MRC-FFG in the flood 

season 2015, warning for Viet Nam include areas outside the LMB and warning for 
Thailand not include areas outside of LMB. 

Country Total (May to mid of November 2015) 

Viet Nam 136 districts 

Thailand 20 districts 

Loa PDR 963 villages 

Cambodia 3 villages 

                                                            
1 MAP =  mean areal precipitation, which is the average rainfall over a given area, generally expressed as an 
average depth over the area. 
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The tropical storm KUJIRA was downgraded to the tropical depression in northern 
Viet Nam around 7.00 PM local time on 24 June 2015 (see Figure 4-4). It has 
brought strong winds and heavy rainfall on a large scale in the Northern provinces 
after making landfall in Viet Nam’s northeastern Quang Ninh and Hai Phong 
provinces, according to the National Center for Hydro-meteorological Forecasting, 
Viet Nam. It was due about 100 kilometers North of Hanoi city with maximum 
sustained winds about 50 km/hr. The flash flood after the tropical storm KUJIRA 
swept away 23 houses and killed at least three people in Son La Province, about 200 
km west of Hanoi, according to the media (see Appendix 1). According to the 
National Hydro-meteorological Forecast Center, on 25 June 2015, around 7.00 AM 
Phnom Penh time, the tropical depression was moving to the Northwest of Viet Nam 
with maximum sustained winds about 30 km/hr (see Figure 4-5). It later declined 
into the tropical low pressure, but heavy rains were still occurring in northeastern 
provinces of Viet Nam,  
 
During 20 - 25 June 2015, the LMB was covered by the low pressure and tropical 
storm KUJIRA which caused heavy rain at several areas in the North, Center and 
South Central Coast of Viet Nam, some areas in the North and Center of Lao PDR, 
some areas in the northern parts of Cambodia, and also in some areas at the 
northeastern provinces of Thailand (see Figure 4-5). Figure 4-5 illustrates the 
weather chart of the Mekong region during the last week of July 2015.  
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Lao PDR’s northeastern Huaphan Province according to the media report (see 
Appendix 1).  
Table 4-1 shows the daily rainfall amounts at some rain gauge stations located within 
the northern provinces of Viet Nam (see Figure 4-7), which were based on the 
rainfall data available during the tropical storm KUJIRA from 20 to 25 June 2015. 
The data records from 7:00 AM to 7:00 AM the following day for each recorded day. 
Unfortunately, the rainfall data was not available of some rain gauge stations located 
within the northern provinces of Lao PDR such as Phongsaly, Muong Namtha, 
Oudomxay and Moung Ngoy stations during the storm KUJIRA. Referring to Table 
4-1, the daily rainfall on 25 June 2015 reached maximum about 246 mm at the Son 
La station located in the upper North of Viet Nam.  
 
After the tropical storm KUJIRA made landfall in Viet Nam, it was then downgraded 
to a tropical depression on June 24, 2015. It brought heavy rainfall on the large area 
in the Mekong mainstream and tributaries. Figure 4-8 illustrates the daily rainfall 
distribution in the LMB on 24 and 25 June 2015 that was obtained from rain gauge 
stations located within the LMB.  
 
Results in Figure 4-8 (a) show that heavy rainfall was occurring in the central 
provinces of Lao PDR, especially in Khammouane,  Bolikhamxa,  Champassak and 
Saravane provinces, and also in Cambodia’s northeastern Siem Reap and Oddar 
Meanchey provinces.  
 
Results in Figure 4-8 (b) show that heavy rainfall occurred in some areas in the upper 
part of the Lower Mekong Basin, especially in Lao PDR’s northeastern provinces of 
Luang Prabang, Pakxanh and Phongsaly, and Viet Nam’s northwestern province of 
Lai Chau, and also some areas in the lower part of the Lower Mekong Basin, 
especially in Lao PDR’s southern province of Champassak, and in Cambodia’ 
northeastern Stung Treng and Ratanakiri provinces, respectively.  
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Table 4-1 The daily rainfall amounts at some rain gauge stations of the northern provinces of Viet 
Nam during on 20 - 25 June 2015. 

 Rain gauge station 
Daily rainfall amount in mm, during 20 - 25 June 2015 

20-June 21-June 22-June 23-June 24-June 25-June 
Muong Te 0.2 45 3 0 - 77 
Sin Ho 7 0.4 3.6 23 0 77.9 
Tam Duong 47 14 0.1 1 0.7 77.3 
Pha Din - - 2 4 5 118 
Yen Chau - 0.1 17 9 19 73 
Mai Chau 0.5 - 7.1 5 15 64 
Lai Chau 0.2 29 0 0.2 0 36 
Quynh Nhai 0.2 29 0 0.2 0 36 
Tuan Giao - - 1 2 2 121 
Dien Bien - 0.1 7 0.5 0 21 
Son La 0 16 13 13 20 246 

Note:  “–“ indicates that rainfall data is not available 

Figure 4-9 represents the 24hr Mean Areal Precipitation (MAP) during the period of 
tropical storm KUJIRA from 20 to 25 June 2015. Figure 4-9 presents that the 24hr 
MAP indicates that the northern parts of Viet Nam, the central and northern parts of 
Lao PDR, and also in the northern part of Cambodia was covered by heavy rainfall. 
 
The 24hr Hydro-estimator Satellite Precipitation (HE-Sat) at 00:00 UTC during the 
period of storm KUJIRA, 20 - 25 June 2015, is shown in Figure 4-10. It shows that 
the heavy rainfall was occurring over parts of northern Viet Nam, and also over parts 
of northern and central Lao PDR on 24 and 25 June 2015. 
 
Figure 4-11 represents the 6hr Average Soil Moisture (ASM) conditions during the 
period of the storm KUJIRA on 20 to 25 June 2015. Results show that during the 
storm, some areas in the northern and central parts of Viet Nam, and also at some 
areas in the northern, southern and central parts of Lao PDR were saturated. 
Meanwhile, during the heavy rain falling on these saturated grounds were facing 
possible high flash flood occurrences.  
 
The comparison of the observed daily accumulated rainfall with the 24hr MAP and 
the 24hr HE-sat is shown in Figure 4-12. The data was obtained from 6 rain gauge 
stations; namely, the Muong Te, Sin Ho, Tam Duong, Yen Chau, Quynh Nhai and 
Son La stations respectively, (see Figure 4-7). Results show the uncertainty in the 
MRC-FFG results (i.e. 24hr MAP and 24hr HE-Sat) to produce rainfall when 
compared with the observed rainfall during the storm KUJIRA. The 24hr MAP and 
24hr HE-Sat quite varied (i.e. underestimated and overestimated) when compared 
with the observed rainfall of these 6 stations.  
 



Evaluation

 

Page 20 

Figure 4-

n Report on MR

-7 Location

RC-FFG System

n of rain gauge

m For Flood Sea

e stations loca

ason 2015, 1st J

ated surroundi

June to 31st Dec

ing in the nort

cember 2015 

thern of Viet N
 

Nam.  



Figure 4-8 
 

Figure 4-9 

Evaluation 

Daily rainfa

The 24hr M
to 25 June 2

Report on MRC

all distribution

MAP during th
2015. 

RC-FFG System

n on 24 and 25

he period of th

m For Flood Sea

5 June 2015 in

he tropical stor

son 2015, 1st Ju

n the LMB. So

rm KUJIRA a

une to 31st Dece

 
ource is RFM

 
at 00:00 UTC 

ember 2015 

 

Page 21 

MMC. 

on 20 



Evaluation

 

Page 22 

Figure 4-

 

Figure 4-

n Report on MR

-10 The 24hr
20 to 25 

-11 The 6hr 
UTC on 

RC-FFG System

r HE-sat durin
June 2015. 

ASM conditio
20 to 25 June

m For Flood Sea

ng the period o

on during the 
e 2015. 

ason 2015, 1st J

of the tropical

period of the 

June to 31st Dec

l storm KUJIR

tropical storm

cember 2015 

 
RA at 00:00 U

 
m KUJIRA at 0

UTC on 

00:00 



Figure 4-12 

4.3 R
d

 
During 20
developed
depression
monitoring
northern p
The storm

Evaluation 

Accumulate
rain gauge 

Rising wat
during the

0 - 25 Jun
d into a low
n of the trop
g stations 
part of Viet

m KUJIRA c

Report on MRC

ed observed ra
stations locate

ter levels 
e period o

ne 2015 the
w pressure 
pical storm 
on tributari
t Nam, as w
caused the 

RC-FFG System

ainfall (mm), 
ed within the u

in some t
of tropica

e tropical 
before diss
KUJIRA h
ies and Me

well as som
water level

m For Flood Sea

24hr MAP (m
upper North o

tributarie
l storm K

storm KUJ
sipating. H

has affected 
ekong Rive

me areas in t
l to rise rap

son 2015, 1st Ju

mm) and 24hr 
of Viet Nam.  

es of the M
KUJIRA  

JIRA hits t
eavy rainfa
the flow re

er mainstre
the northern
pidly at som

une to 31st Dece

HE-sat (mm) 

Mekong R

the LMB a
alls generat
egime at ma
eam, located
n part of La
me river mo

ember 2015 

 

Page 23 

 
at 6 

River 

and then 
ted from 
any river 
d in the 
ao PDR. 
onitoring 



Evaluation Report on MRC-FFG System For Flood Season 2015, 1st June to 31st December 2015 

 

Page 24 

stations in the upper and central part of the LMB (see Figure 4-13). According to the 
media (see appendix 1.1), this situation generated many flash flood occurrences in 
several areas in Viet Nam’s northern Son La and Lai Chau provinces, and some 
provinces located in upper parts of Lao PDR, especially the provinces of Huaphanh 
and Oudomxay  provinces. 

The graph in Figure 4-14 to 4.16 illustrate water levels during the period of tropical 
storm KUJIRA of three gauge stations, namely Vangvieng, Muong Ngoy and Muong 
Kaa stations, located in the northern parts of the LMB; the water levels were 
recorded twice a day at 7 AM and 7 PM. Overall from 21 to 23 June water levels 
were rising rapidly and slightly dropping by 23 June 2015.  
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tributaries and Mekong River mainstream in the central and northern parts of Lao 
PDR, as well as in the upper parts of Viet Nam.  

The floods and flash floods situation in Viet Nam during the tropical storm KUJIRA 
was based on the information from the media, from the internet, the National Hydro-
meteorological Forecast Center and newspaper sources (see Appendix 1.1). The 
tropical storm KUJIRA killed eight people and caused floods which swept away 
many houses in the northern Viet Nam’s Son La Province. Nearly 400 houses were 
flooded and more than 70 houses collapsed. More than 500 ha of rice paddies and 
crops were inundated, livestock was washed away, and local irrigation systems and 
roads were seriously damaged.   

On 24 and 25 June, the tropical storm brought heavy rainfall to the northern Viet 
Nam’s Son La Province (see appendix 1.1). While on 25 June 2015, the maximum 
rainfall reached maximum about 246 mm of Son La station located in the upper 
North of Viet Nam (see Table 4-1). During this time many districts in Son La were 
submerged and at least 23 houses were also wiped out by flood waters. The floods 
also eroded a number of roads causing traffic congestion.  

Table 4-2 represents the list of FFG warnings of the next 1, 3 and 6 hours flash 
floods detected by MRC-FFG system at 00:00 UTC (07:00 Phnom Penh time) on 25 
June 2015 at some districts of the northern provinces of Viet Nam, especially in Bac 
Kan, Binh Thuan, Cao Bang, Gia Lai, Ha Giang, Ha Tay, Hoa Binh, Hoa Binh, Kon 
Tum, Lai Chau, Lam Dong, Lao Cai, Nghe An, Phu Tho, Son La, Thanh Hoa, Tuyen 
Quang and Yen Bai provinces. 

The floods and flash floods situation in Lao PDR during the tropical storm KUJIRA 
was based on the information from the media (see Appendix 1.3).  Heavy rainfall 
began on 23 June 2015 across the northern and central parts of Lao PDR. Heavy 
rainfall continued in Lao PDR’s upper Huaphan Province on 24 and 25 June 2015 
especially, flash floods in Phongsai and Bangtang villages of Xiengkhor District. It 
caused the water level to exceed 30 m in depth in some areas, constituting of the 
worst floods in living memory.  

Table 4-3 represents the list of FFG warnings of the next 1, 3 and 6 hours flash flood 
detected by MRC-FFG system at 00:00 UTC (07:00 Phnom Penh time) on 25 June 
2015 at some villages of northern and central parts of Lao PDR, especially in 
Bolikhamxay, Champassak, Huaphanh, Khammouane, Luang Prabang, Phongsaly, 
Vientiane, Xaysomboun and Xiangkhouang provinces. 

Figure 4-17 and Figure 4-18 represent map FFG warnings of the next 1, 3 and 6 
hours flash flood by MRC-FFG system at 00:00 UTC (07:00 am Phnom Penh time) 
on 24 and 25 June 2015. On June 24, 2015 at 00:00 UTC (07:00 AM Phnom Penh 
time), MRC-FFG system estimated the FFG warnings at many districts of the 
northern provinces of Viet Nam, especially in Bac Kan, Binh Phuoc, Cao Bang, Da 
Nang, Dak Lak, Gia Lai, Ha Giang, Hoa Binh, Kon Tum, Lai Chau, Lam Dong, Lao 
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Cai, Nghe An, Quang Nam and Quang Binh provinces. Also in many villages of the 
northern and central provinces of Lao PDR, especially in Attapeu, Bolikhamxay, 
Champassak, Huaphanh, Khammouane, Luang Prabang, Savannakhet, Sekong, 
Vientiane, Xaysomboun and Xiangkhouang provinces; were at the risk of flash flood 
occurrences.  

Table 4-2 The list of FFG warnings of the next 1, 3 and 6 hours flash flood in Viet Nam on 25 
June 2015 at 00:00 UTC by MRC-FFG system. 

 

Provinces Districts FFG value Provinces Districts FFG Value Provinces Districts FFG Value

Ha Tay TX. Son Tay 24.87 Island Tam Thanh 39.33 Bac Kan Bach Thong 38.30

Ha Tay Ba Vi 24.87 Ha Tay TX. Son Tay 35.08 Bac Kan TX. Bac Kan 38.30

Cao Bang Bao Lac 14.64 Ha Tay Ba Vi 35.08 Bac Kan Ba Be 43.83

Cao Bang Thong Nong 22.32 Ha Giang Meo Vac 42.25 Bac Kan Ngan Son 37.42

Cao Bang Nguyen Binh 18.48 Ha Giang Yen Minh 42.25 Binh Thuan Tanh Linh 43.96

Cao Bang Hoa An 22.32 Ha Giang Quan Ba 42.25 Binh Thuan Ham Thuan Nam 43.96

Lao Cai Bat Xat 16.48 Ha Giang Bac Me 39.54 Cao Bang Ha Quang 47.99

Lao Cai Sa Pa 17.97 Ha Giang Vi Xuyen 42.25 Cao Bang Thong Nong 41.10

Lao Cai Than Uyen 16.86 Cao Bang Bao Lac 34.16 Cao Bang Hoa An 41.10

Bac Kan TX. Bac Kan 18.97 Cao Bang Ha Quang 43.06 Cao Bang Bao Lac 43.10

Bac Kan Ba Be 14.64 Cao Bang Thong Nong 36.64 Cao Bang Nguyen Binh 39.84

Bac Kan Bach Thong 18.97 Cao Bang Nguyen Binh 33.39 Gia Lai Ia Grai 45.21

Phu Tho Thanh Son 15.94 Cao Bang Hoa An 36.64 Ha Giang Vi Xuyen 42.40

Lai Chau TX. Lai Chau 19.68 Lao Cai Bat Xat 24.98 Ha Giang Meo Vac 36.00

Lai Chau Muong Te 17.39 Lao Cai Sa Pa 23.39 Ha Giang Yen Minh 38.42

Lai Chau Phong Tho 15.85 Lao Cai Than Uyen 30.55 Ha Giang Quan Ba 36.00

Lai Chau Sin Ho 16.33 Bac Kan TX. Bac Kan 25.99 Ha Giang Bac Me 44.25

Lai Chau Muong Lay 18.01 Bac Kan Ba Be 37.85 Ha Tay Ba Vi 52.27

Lai Chau Tuan Giao 16.4 Bac Kan Ngan Son 45.79 Ha Tay TX. Son Tay 52.27

Lai Chau Dien Bien 16.13 Bac Kan Bach Thong 25.99 Hoa Binh Ky Son 45.64

Lai Chau Dien Bien Dong 15.57 Tuyen Quang Na Hang 42.38 Hoa Binh Da Bac 37.89

Son La TX. Son La 20.08 Yen Bai Van Chan 40.22 Hoa Binh Mai Chau 47.21

Son La Thuan Chau 19.13 Yen Bai Tram Tau 40.22 Kon Tum Sa Thay 40.55

Son La Phu yen 16.51 Phu Tho Thanh Son 27.27 Lai Chau Muong Te 34.14

Son La Mai Son 18.8 Lai Chau TX. Lai Chau 27.54 Lai Chau Phong Tho 38.69

Son La Song Ma 19.14 Lai Chau Muong Te 28.27 Lai Chau Sin Ho 41.95

Son La Moc Chau 19.87 Lai Chau Phong Tho 26.05 Lai Chau Dien Bien 36.52

Hoa Binh Da Bac 15.09 Lai Chau Sin Ho 26.01 Lai Chau Dien Bien Dong 32.73

Hoa Binh Mai Chau 21.32 Lai Chau Muong Lay 25.9 Lai Chau Muong Lay 36.01

Hoa Binh Ky Son 23.44 Lai Chau Tuan Giao 24.61 Lai Chau TX. Lai Chau 41.02

Thanh Hoa Quan Hoa 21.32 Lai Chau Dien Bien 27.7 Lai Chau Tuan Giao 33.15

Kon Tum Sa Thay 22.34 Lai Chau Dien Bien Dong 28.98 Lam Dong Bao Lam 57.92

Gia Lai Ia Grai 22.84 Son La TX. Son La 28.02 Lao Cai Bat Xat 34.47

Son La Quynh Nhai 36.15 Lao Cai Sa Pa 30.77

Son La Muong La 38.03 Lao Cai Than Uyen 43.10

Son La Thuan Chau 29.07 Nghe An Tuong Duong 43.93

Son La Phu yen 28.9 Nghe An Con Cuong 43.36

Son La Mai Son 29.29 Phu Tho Thanh Son 40.07

Son La Song Ma 35.57 Phu Tho Tam Thanh 52.06

Son La Yen Chau 41.4 Son La Quynh Nhai 57.61

Son La Moc Chau 34.68 Son La Song Ma 41.19

Son La Thuan Chau 39.86

Son La TX. Son La 37.76

Son La Mai Son 39.11

Son La Bac Yen 59.50

Son La Phu yen 43.95

Son La Yen Chau 46.45

Son La Moc Chau 44.50

Thanh Hoa Quan Hoa 47.37

Thanh Hoa Muong Lat 49.74

Tuyen Quang Na Hang 51.46

Yen Bai Van Chan 44.66

Yen Bai Tram Tau 52.08

1hour Flash Flood Guidance in Viet Nam 3hours Flash Flood Guidance in Viet Nam 6 hours Flash Flood Guidance in Viet Nam
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Table 4-3 The list of FFG warnings of the next 1, 3 and 6 hours flash flood in Lao PDR’s 
northern Huaphanh Province on 25 June 2015 at 00:00 UTC by MRC-FFG system. 

 

Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value
Huaphanh Xamneua SOBKA 18.98 Huaphanh Xamneua SOBKA 26.61 Huaphanh Xamneua SOBKA 36.07
Huaphanh Viengthon NATHOUANE 21.78 Huaphanh Xiengkhor NAHEUANG 41.39 Huaphanh Xiengkhor NAHEUANG 48.13
Huaphanh Viengthon KHONG 21.78 Huaphanh Xiengkhor NASEUA 41.39 Huaphanh Xiengkhor NASEUA 48.13
Huaphanh Viengthon HATSA 22.74 Huaphanh Xiengkhor MOUANGDUNG 41.39 Huaphanh Xiengkhor MOUANGDUNG 48.13
Huaphanh Viengthon SAKOK 22.74 Huaphanh Xiengkhor BANNA 44.8 Huaphanh Xiengkhor BANNA 47.33
Huaphanh Viengthon DORNKHOUN 19.44 Huaphanh Xiengkhor PHONGBAO 44.8 Huaphanh Xiengkhor PHONGBAO 47.33
Huaphanh Viengthon ANG-HOM 22.74 Huaphanh Xiengkhor HOUAYDAET 44.8 Huaphanh Xiengkhor HOUAYDAET 47.33
Huaphanh Viengthon LENG 21.26 Huaphanh Xiengkhor BANPONG 44.8 Huaphanh Xiengkhor BANPONG 47.33
Huaphanh Viengthon HOUAYSANGORN 20.32 Huaphanh Xiengkhor PAKHOMPET 44.8 Huaphanh Xiengkhor NONGKHAM 58.35
Huaphanh Viengthon NGONE 20.32 Huaphanh Xiengkhor NABEUNG 44.8 Huaphanh Xiengkhor BANMUANG 58.35
Huaphanh Viengthon NUOM 20.32 Huaphanh Xiengkhor HOUAYHIENG 44.8 Huaphanh Xiengkhor HOUAYHEUA 58.35
Huaphanh Viengthon BOR 20.32 Huaphanh Xiengkhor BANMOUANG 44.8 Huaphanh Xiengkhor PHONGXAI 58.35
Huaphanh Viengthon LONGNGOUAPA 21.78 Huaphanh Xiengkhor PAKHOM  NOY 44.8 Huaphanh Xiengkhor VANGTANG 58.35
Huaphanh Viengthon PHOULUANG 21.78 Huaphanh Xiengkhor LONGTONG 44.8 Huaphanh Xiengkhor PAKHOM 58.35
Huaphanh Viengthon PHIENGDON 21.78 Huaphanh Xiengkhor PAKHOMGNAI 41.39 Huaphanh Xiengkhor PAKHOMPET 47.33
Huaphanh Viengthon NAPOUAK 21.78 Huaphanh Xiengkhor NAMTEUN 44.8 Huaphanh Xiengkhor NABEUNG 47.33
Huaphanh Viengthon VIENGTHONG 21.78 Huaphanh Xiengkhor PAHANG 44.8 Huaphanh Xiengkhor HOUAYHIENG 47.33
Huaphanh Viengthon HOUAYMAKFAY 18.98 Huaphanh Xiengkhor HOUAYNGEUM 44.8 Huaphanh Xiengkhor PAKHOM  NOY 48.13
Huaphanh Viengthon SAN-ONG 22.05 Huaphanh Xiengkhor PHALONG 44.8 Huaphanh Xiengkhor LONGTONG 47.33
Huaphanh Viengthon NAVIENG 21.78 Huaphanh Xiengkhor NAKHAM 41.39 Huaphanh Xiengkhor PAKHOMGNAI 48.13
Huaphanh Viengthon NASAN 22.74 Huaphanh Viengthon NATHOUANE 30 Huaphanh Xiengkhor NAMTEUN 47.33
Huaphanh Viengthon MOUANGHIEM 21.78 Huaphanh Viengthon KHONG 30 Huaphanh Xiengkhor PHAHOY 58.35
Huaphanh Viengthon NAPHANHONG 21.78 Huaphanh Viengthon HATSA 31.32 Huaphanh Xiengkhor PAHANG 47.33
Huaphanh Viengthon GNOT-HIT 21.78 Huaphanh Viengthon SAKOK 31.32 Huaphanh Xiengkhor HOUAYNGEUM 47.33
Huaphanh Viengthon PHONXONG 21.26 Huaphanh Viengthon DORNKHOUN 27.18 Huaphanh Xiengkhor MUANGNAMH 58.35
Huaphanh Viengthon NGAO 20.71 Huaphanh Viengthon ANG-HOM 31.32 Huaphanh Xiengkhor PHALONG 47.33
Huaphanh Viengthon NAHAY 20.32 Huaphanh Viengthon LENG 29.29 Huaphanh Xiengkhor THALAT 58.35
Huaphanh Viengthon POUNGMA 22.06 Huaphanh Viengthon NAMSATH 34.9 Huaphanh Xiengkhor POUNGSAET 58.35
Huaphanh Viengthon POUNGTHOUM 22.06 Huaphanh Viengthon HOUAYSANGORN 28.95 Huaphanh Xiengkhor PABOUA 58.35
Huaphanh Viengthon PHONSAATH 22.74 Huaphanh Viengthon NGONE 28.95 Huaphanh Xiengkhor SOBPHONG 58.35
Huaphanh Viengthon THEHING 21.78 Huaphanh Viengthon NUOM 28.95 Huaphanh Xiengkhor HOMPHOU 58.35
Huaphanh Viengthon NAMPOUNG 22.74 Huaphanh Viengthon BOR 28.95 Huaphanh Xiengkhor PHIENGSA 58.35
Huaphanh Viengthon MEUA KAO 22.05 Huaphanh Viengthon LONGNGOUAPA 30 Huaphanh Xiengkhor KORHAY 58.35
Huaphanh Viengthon NGAO 20.71 Huaphanh Viengthon PHOULUANG 30 Huaphanh Xiengkhor KEOLOM 58.35
Huaphanh Viengthon CH AK 22.05 Huaphanh Viengthon HOUAPHOU 34.9 Huaphanh Xiengkhor NAKHANG 58.35
Huaphanh Viengthon HUAYSA 22.74 Huaphanh Viengthon PHIENGDON 30 Huaphanh Xiengkhor KEOLANH 58.35
Huaphanh Huameuang SOBLAP 23.36 Huaphanh Viengthon NAPOUAK 30 Huaphanh Xiengkhor CHAERFAI 58.35
Huaphanh Huameuang HOMTHONG 23.36 Huaphanh Viengthon VIENGTHONG 30 Huaphanh Xiengkhor PHA-AO 58.35
Huaphanh Huameuang NAMTAN 23.36 Huaphanh Viengthon NAPHONE 34.9 Huaphanh Xiengkhor PHABAOD 58.35
Huaphanh Huameuang NAPHIENG 23.36 Huaphanh Viengthon HOUAYMAKFAY 26.61 Huaphanh Xiengkhor PHIENGHOM 58.35
Huaphanh Huameuang HOUAYHOU 20.12 Huaphanh Viengthon SAN-ONG 30.46 Huaphanh Xiengkhor KEOVAEN 58.35
Huaphanh Huameuang KADAENG 20.12 Huaphanh Viengthon NAVIENG 30 Huaphanh Xiengkhor BOMBE 58.35
Huaphanh Huameuang VANGMOR 23.36 Huaphanh Viengthon NASAN 31.32 Huaphanh Xiengkhor DINDAENG 58.35
Huaphanh Huameuang PHIENGDI 23.36 Huaphanh Viengthon MOUANGHIEM 30 Huaphanh Xiengkhor NAKHAM 48.13

Huaphanh Viengthon NAPHANHONG 30 Huaphanh Viengthon NATHOUANE 40.89
Huaphanh Viengthon GNOT-HIT 30 Huaphanh Viengthon KHONG 40.89
Huaphanh Viengthon PHONXONG 29.29 Huaphanh Viengthon HATSA 41.61
Huaphanh Viengthon NGAO 29.36 Huaphanh Viengthon SAKOK 41.61
Huaphanh Viengthon NAHAY 28.95 Huaphanh Viengthon DORNKHOUN 41.61
Huaphanh Viengthon POUNGMA 30.38 Huaphanh Viengthon ANG-HOM 41.61
Huaphanh Viengthon POUNGTHOUM 30.38 Huaphanh Viengthon LENG 38.25
Huaphanh Viengthon PHONSAATH 31.32 Huaphanh Viengthon NAMSATH 46.58
Huaphanh Viengthon THEHING 30 Huaphanh Viengthon HOUAYSANGORN 41.29
Huaphanh Viengthon NAMPOUNG 31.32 Huaphanh Viengthon NGONE 41.29
Huaphanh Viengthon MEUA KAO 30.46 Huaphanh Viengthon NUOM 41.29
Huaphanh Viengthon NGAO 29.36 Huaphanh Viengthon BOR 41.29
Huaphanh Viengthon CH AK 30.46 Huaphanh Viengthon PHOULUANG 40.89
Huaphanh Viengthon HUAYSA 31.32 Huaphanh Viengthon HOUAPHOU 46.58
Huaphanh Huameuang SOBLAP 31.47 Huaphanh Viengthon PHIENGDON 40.89
Huaphanh Huameuang HOMTHONG 31.47 Huaphanh Viengthon NAPOUAK 40.89
Huaphanh Huameuang NAMTAN 31.47 Huaphanh Viengthon VIENGTHONG 40.89
Huaphanh Huameuang NAPHIENG 31.47 Huaphanh Viengthon NAPHONE 46.58
Huaphanh Huameuang HOUAYHOU 27.92 Huaphanh Viengthon HOUAYMAKFAY 36.07
Huaphanh Huameuang KADAENG 27.92 Huaphanh Viengthon SAN-ONG 40.19
Huaphanh Huameuang VANGMOR 31.47 Huaphanh Viengthon NAVIENG 40.89
Huaphanh Huameuang PHIENGDI 31.47 Huaphanh Viengthon NASAN 41.61

Huaphanh Viengthon MOUANGHIEM 40.89
Huaphanh Viengthon NAPHANHONG 40.89
Huaphanh Viengthon GNOT-HIT 40.89
Huaphanh Viengthon PHONXONG 38.25
Huaphanh Viengthon NGAO 41.09
Huaphanh Viengthon NAHAY 41.29
Huaphanh Viengthon POUNGMA 39.84
Huaphanh Viengthon POUNGTHOUM 39.84
Huaphanh Huameuang SOBLAP 36.97
Huaphanh Huameuang HOMTHONG 36.97
Huaphanh Huameuang NAMTAN 36.97
Huaphanh Huameuang NAPHIENG 36.97
Huaphanh Huameuang HOUAYHOU 35.42
Huaphanh Huameuang KADAENG 35.42
Huaphanh Huameuang VANGMOR 36.97
Huaphanh Huameuang PHIENGDI 36.97
Huaphanh Viengthon PHONSAATH 41.61
Huaphanh Viengthon THEHING 40.89
Huaphanh Viengthon NAMPOUNG 41.61
Huaphanh Viengthon MEUA KAO 40.19
Huaphanh Viengthon NGAO 41.09
Huaphanh Viengthon CH AK 40.19
Huaphanh Viengthon HUAYSA 41.61

3 hour Flash Flood Guidance in Lao1 hour Flash Flood Guidance in Lao 6 hour Flash Flood Guidance in Lao
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Referring to Table 4-2 and Table 4-3, MRC-FFG system has shown efficiency and 
ability in providing real time ‘forecasts’ for the next 1, 3 and 6 hours on 25 June 
2015 at 00:00 UTC (7:00 AM Phnom Penh time) to detect the FFG warnings at some 
districts of Son La Province, Viet Nam, and also in Lao PDR’s northern Xiengkhor 
District of Huaphanh Province. This corresponded with media reports that flash 
floods hit Son La, Viet Nam and Xiengkhor District of Huaphanh Province, Lao 
PDR after heavy rainfall on 24 and 25 June 2015 (see appendix 1).  

Based on a comparison of the observed daily accumulated rainfall versus the 24hr 
MAP, and the 24hr HE-sat of the Son La station as shown in Figure 4-12 (f), results 
exhibit the 24hr MAP and the 24hr HE-sat perform quite well as the results are close 
to the observed daily rainfall when compared to other 5 rain gauge stations (i.e. 
Muong Te, Sin Ho, Tam Duong, Yen Chau and Quynh Nhai). Thus, following the 
results of the Son la station, the 24hr MAP and the 24hr HE-sat, are capable of 
providing precipitation information during the KUJIRA storm with regards to flash 
flood warnings. Unfortunately the analysis of the comparison of the observed rainfall 
with the 24hr MAP and 24hr HE-sat in Lao PDR could not be performed as the 
rainfall data were not available (missing data) of some rain gauge stations located 
within the northern provinces of Lao PDR, such as Phongsaly, Muong Namtha, 
Oudomxay  and Moung Ngoy stations during the storm KUJIRA.  
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5.2 Rainfall on the third week of July 2015 

 
During the period 17 - 21 July 2015, some provinces of the central and southern parts 
of Lao PDR and also some provinces in the central parts of Viet Nam were covered 
by the heavy rainfall due to the ITCZ. The recorded daily rainfall of some rainfall 
stations in the central and southern parts of Lao PDR rose up from 100 to 300 
mm/day. The daily recorded rainfall on 20 July at the Mahaxai rain gauge station of 
the Xe Bang Fai catchment reached a maximum of about 400 mm.  Figure 5-2 
presents the map of 24 hour HE-sat during the period 17 - 21 July 2015 at 00:00 
UTC (7:00 AM Phnom Penh time). The results show that heavy rainfall occurred 
over parts of the LMB. 

The comparison of the observed daily accumulated rainfall with the 24hr MAP and 
the 24hr HE-sat during the heavy rain caused by the ITCZ from 17 - 21 July 2015 is 
shown in Figure 5-3. The data was obtained from eight rain gauge stations; namely 
the Mahaxai, Kuanpho, Highway Bridge, Muong Mai, Muong Tchepone, Muong 
Borkhane, Ban Phonsi and Ban Had Paengi stations located in the central parts of 
Lao PDR. The analysis of the rainfall obtained from the Hydmet (observed rainfall) 
and the MRC-FFG system (i.e. 24hr MAP and 24hr HE-sat) shows that the MRC-
FFG system performed quit well for Mahaxai and Kuanpho stations during 17 - 19 
July 2015. In summary, the analysis of the results shows the uncertainty of the MRC-
FFG system to produce the 24hr MAP and 24hr HE-sat during this period, as for  
some  stations the 24hr MAP and 24hr HE-sat were lower than the observed rainfall 
(underestimated), and for some stations the 24hr MAP and 24hr HE-sat were higher 
than the observed rainfall (overestimated).       
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Figure 5-
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5.3 Raising water level at some tributaries of Mekong River 

 
Heavy rains occurred during the ITCZ from 17 - 21 July 2015 in some sub-
catchments of the LMB located in the central and northern parts of Lao PDR, causing 
a rise in water levels at some tributaries of Nam khan, Nam Ngiep, Xe Bang Fai, Xe 
Bang Hieng rain gauge stations from 18 to 21 July 2015.  

Figure 5-4 illustrates the rise of water levels caused by the ITCZ during 17 - 21 July 
at 10 monitoring stations located in the central parts of Lao PDR. Results show that 
water levels increased significantly from 2.88 m on 20 July to 7.8 m on 22 July at 
Moung Mai station in the Nam Ngiep catchment. While at the Ban Khendone station 
located in Savannakhet Province of Xe Bang Hieng River, the water level increased 
significantly from 2.94 m on 19 July to 8.1 m on 21 July, reached the flood level, and 
on 20 July flooding began. According to media reports of 21 July (see appendix 1.3), 
the heavy rainfall caused floods and flash floods in some areas of Savannakhet and 
Champassak provinces. This corresponded with the records of the water level on 20 
July of Ban Khendone station. Likewise, water levels increased rapidly in the 
tributaries of Nam Songkhran River at the Ban Thabok Daeng station located in 
Thailand on the same day that caused water level rising rapidly at the Ban Khendone 
station located in Lao PDR. 
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Figure 5-
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5.4 Flash flood in the central provinces of Lao PDR during the 
ITCZ  

 
On 17 July and 20 July 2015 at 00:00 UTC (07:00 Phnom Penh time), the MRC-FFG 
system detected some warning FFG village areas in the central provinces of Lao 
PDR, such as Champassak, Attapeu, Phongsaly, Luang Prabang, Bolikhamxay, 
Khammouane, Vientiane, Savannakhet, Saravane, Sekong Xiangkhouang and 
Xaisomboun provinces. Figure 5-5 represents the 3 hour FFG values on 17 July and 
20 July at 00:00 UTC that were detected by the MRC-FFG system 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 17 July 2014 at 00:00 UTC (see Figure 5-5 (a)) was confirmed by the information 
published in the Lao PDR newspaper ”the Vientiane Times” on 21 July 2015 (see 
appendix 1.3). Some flash flood risk areas that were detected by the MRC-FFG 
system on 17 July 2015 at 00:00 UTC corresponded with the reported by the 
Vientiane Times. 

The Laos Newspaper “KPL” on 21 July 2015 (see appendix 1.3) informed that the 
flash flood caused by heavy rainfall occurred at some areas of Xiangkhouang, Luang 
Prabang, Vientiane, Champassak and Savannakhet provinces in central and southern 
part of Lao PDR, which corresponded with the MRC-FFG system detection on the 
20 July 2015 at 00:00 UTC (see Figure 5-5 (b)), as well as corresponding with the 
recorded water levels on 20 July of Ban Khendone station. 
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Figure 5-
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5.5 Summary 

 
During the third week of July from 17 - 21 July 2015, the LMB was covered by 
ITCZ which caused heavy rainfalls in some areas of the central and southern parts of 
Lao PDR, such as Xiangkhouang, Luang Prabang, Vientiane, Champassak and 
Savannakhet provinces. During this period, the record daily rainfall of some rainfall 
stations rose up from 100 to 300 mm/day. 

Referring to Figure 5-3, the MRC-FFG system did not performance very well to 
estimate the 24hr MAP and 24 HE-sat when compared with the observed rainfall of 
almost all stations (8 stations) during on 19 - 21 July 2015. In summary, the results 
of analysis in Figure 5-3 show the uncertainty in MRC-FFG system to estimate the 
rainfall of 24hr MAP and 24 HE-sat during the period 17 - 21 July 2015.  

Due to heavy rainfall caused by the ITCZ water level at many monitoring stations 
located in the central and southern parts of Lao PDR quickly rose. On 17 July at 
00:00 UTC (07:00 AM Phnom Penh time) the MRC-FFG system detected FFG 
warnings in some villages of Bolikhamxay, Khammouane, Xaisomboun provinces, 
Lao PDR. These warning areas were confirmed by the information published on the 
Lao newspaper “Vientiane Time” and “KPL” on 21 July 2015 (see appendix 1.3).  

While, during the period from 19 to 21 July the water level increased significantly to 
5 m high in the Xe Bang Hieng River of Ban Khendone station located in 
Savannakhet Province, and reached the flood level, and beginning to flood on 20 
July, which caused flash flood in some villages of Savannakhet Province. According 
to the media reported on 21 July 2015, flooding and flash flood occurred in some 
villages of Savannakhet Province corresponding with the recording of water level at 
Ban Khendone station, and also the MRC-FFG system detected FFG warnings in 
some villages of Savannakhet Province on 20 July.  
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6. Flash flooding in the northern and northeastern 
Thailand, the northern and central Lao PDR, and 
the northern and central Viet Nam, caused by heavy 
monsoon rains and tropical storm KOMEN during 
the period from 26 July to 6 August 2015 

6.1 The heavy monsoons rains and tropical storm KOMEN 
during on 26 July to 6 August 2015  

 
During 26 - 28 July 2015 the low pressure was lying across the upper North and the 
Northeast of Myanmar, upper Lao PDR, upper Viet Nam, and to the low pressure 
cell over the Gulf of Tonkin (see Figure 7-1), according to the Thai Methodologic 
Department. During this period, the monsoon storms brought floods and landslides to 
several areas in the Lower Mekong Basin. It caused severe flooding in Northern Viet 
Nam and severe flash floods in this area, especially in the Province of Quang Ninh 
and in particular some of the mountainous areas of Dien Bien, Lai Chau, Son La and 
Lao Cai provinces, according to the media (see appendix 1.1). Some areas of Quang 
Ninh Province saw 800 mm of rainfall in the period 25 - 28 July 2015, making it the 
heaviest downpour in the region for 40 years (see appendix 1.1). Quang Ninh is the 
most affected province in Viet Nam.  

Since 26 July 2015, heavy rainfall bought to Thailand’s northern Chiang Rai, Phayao 
and Nan provinces, as well as in Lao PDR’s northern Luang Namtha, Oudomxay , 
Bokeo, Luang Prabang, Xayabourn, Huaphan, Xiangkhouang provinces. On 28 July 
2015, a local official at the District Office for Agriculture and Forestry confirmed 
that around 600 hectares of rice fields of 404 families in 14 villages, living on both 
sides of the Xe Bang Fai River, were flooded (see appendix 1.3).  

On 29 July 2015 at 09:00 UTC, the Bangladesh Meteorological Department (BMD) 
issued information that the tropical storm KOMEN was moving slightly towards 
northeast after hitting the coast of Teknaf and St. Martin’s Island (see Figure 7-2). 
During the period from 29 July to 6 August 2015, the monsoon storms brought 
strong winds, heavy rains resulting in floods and landslides to areas in the North and 
Center of LMB region, according to media information (see appendix 1).   

Maps from the Thai Meteorological Department of the period 26 July - 6 August 
2015 (see Figure 7-1 and Figure 7-2) show the low pressure and the storm KOMEN 
trough (in red) which were expected to bring heavy rains to parts of Mekong region. 
It indeed caused wide spread heavy rainfall affected in the region.  
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6.2 Heavy rainfall during the period from 26 July to 6 August 
2015  

 
During the period from 26 July to 6 August 2015, heavy rainfall and strong winds 
were brought to Lower Mekong Basin by heavy monsoon rains and tropical storm 
KOMEN. Due to the storm circulation, heavy rainfalls hit several areas in the 
northern parts of Viet Nam, especially in Quang Ninh, Cao Bang, Lang Son, Bac 
Kan, Bac Giang, Thai Ngugen, Ha Giang , Tuyen Quang, Lai Chau, Son La and Dien 
Bien provinces, the northern and northeastern parts of Thailand, especially in Chiang 
Rai, Phayao, Nan, Phrae, Tak, Phetchabun, Loei, Nong Khai, Bueng Kan, Sakon 
Nakhon and Nakhon Phanom provinces, and also in the northern and central parts of 
Lao PDR, especially in Bonkhamxay, Khammouane, Vientiane, Borikhamxay, 
Bokeo, Luang Namtha and Xaysomboun provinces (see appendix 1).  

Table 6-1 shows the daily rainfall amounts at some rain gauge stations located within 
the northern provinces of Viet Nam, the northern and northeastern provinces of 
Thailand and the central provinces of Lao PDR, which were based on the rainfall 
data available during on 26 July to 6 August 2015. The data records from 7:00 AM to 
7:00 AM on the following day for each recorded day. In Viet Nam, the daily rainfall 
on 1 August 2015 reached maximum about 161 mm at the Pha Din station located in 
Lai Chau Province. On 29 July the daily rainfall reached maximum about 183 mm at 
Paksane station on the Mekong River located in Lao PDR. According to the 
information from the media, heavy rainfall occurred during three days, from 26 to 28 
July 2015, in the middle and upstream areas of the Mekong River in Viet Nam, Laos 
and Thailand, with rainfall totals of up to 598 mm in Lao PDR and 354 mm in 
Thailand (see appendix 1).  

Figure 7-3 illustrates the daily rainfall distribution in the LMB from 26 July to 29 
July 2015 that was obtained from rain gauge stations located within the Lower 
Mekong River Basin. Referring to Figure 7-1 and Figure 7-2, the low pressure 
system pressed by a continental high pressure in the central and northern areas of 
LMB corresponded with the daily rainfall distribution as shown in Figure 7-3. 
During on 26 - 29 July (see Figure 7-3) the heavy rainfall associated with the heavy 
monsoon rains occurred over the northern and central parts of Lao PDR, particularly 
in Huaphanh, Xiangkhouang, Xaysomboun and Bolikhamxay provinces.  

The daily rainfall distribution from 26 July to 6 August 2015 in the LMB is shown in 
Figure 7-4. In summary, heavy rains occurred over the North and Center of Lower 
Mekong Basin causing severe flooding in the northern provinces of Viet Nam, in the 
northern and central provinces of Lao PDR and also in the northern and northeastern 
provinces of Thailand.  

Figure 7-5 and Figure 7-6 represent the 24 hourly MAP during on 26 July to 6 
August 2015 caused by the heavy rainfall. Results show that the heavy rainfall 
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occurred in some parts in northern Viet Nam, as well as some parts of northern, 
central and southern Lao PDR, and also some parts in north and northeastern 
Thailand, which corresponded with the weather charts from 21 July to 6 August 2015 
as shown in Figure 7-1 and Figure 7-2.   

The 24 hourly HE-sat at 00:00 UTC during the heavy rainfall from 26 July to 6 
August 2015 is shown in Figure 7-7 and Figure 7-8. Results show that the heavy 
rainfall occurred over parts of northern Viet Nam, especially in Quang Ninh, Cao 
Bang, Lang Son, Bac Kan, Bac Giang, Thai Ngugen, Ha Giang, Tuyen Quang, Lai 
Chau, Son La and Dien Bien provinces. Likewise in the LMB, the heavy rainfall 
occurred in some areas at northern and central Lao PDR, and also some parts in the 
northern and northeastern Thailand.     

Figure 7-9 and Figure 7-10 represent the 6 ASM conditions at 00:00 UTC (7:00 AM 
Phnom Penh time) during monsoon rains from 26 July to 6 August 2015. In 
summary, the soil moistures are statured at some areas in the northern and central 
parts of Viet Nam, some areas in the northeast Thailand, and also some areas in the 
northern, southern and central parts of Lao PDR during this storm corresponding 
with the weather chart in Figure 6-1 and Figure 6-2.  

The comparison of the observed daily accumulated rainfall with the 24hr MAP and 
the 24hr HE-sat during the heavy rainfall period from 26 July to 6 August 2015 is 
shown in Figure 6-11 and Figure 6-12. The data was obtained from 7 rain gauge 
stations located within the northern parts of Viet Nam; namely the Muong Te, Lai 
Chau, Tuan Giao, Dien Bien, Quynh Nhai, Son La and Pha Din stations, 
respectively, 6 rain gauge stations located in the northern and northeastern parts of 
Thailand; namely the Chiang Saen, Chiang Khong, Chiang Rai, Thoeng, Nakhom 
Phanom and Nong Khai stations, respectively, and also 4 rain gauge stations located 
within the central provinces of Lao PDR, namely the Vientiane, Paksane, Thakhek 
and Ban Phone stations, respectively.  

The results in Figure 6-12 show MRC-FFG system has performed quite well from 26 
July to 01 August for Chiang Saen, Chiang Khong, Chiang Rai, Thoeng stations. 
Results in Figure 6-13 show MRC-FFG system has performed well from 26 to 30 
July at Vientiane and Thakhek stations, and also from 26 to 28 July at Paksane and 
Ban Phnone stations. 
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Table 6-1 The daily rainfall amounts at some rain gauge stations of the northern provinces of 
Viet Nam, the northern and northeastern provinces Thailand and the northern and 
central provinces Lao PDR during the ITCZ from 26 July to 6 August 2015.  

Station Name 
 
Station ID 
 

River Country  
Daily rainfall amount in mm, during 26 July - 6 August 2015 

26-Jul 27-Jul 28-Jul 29-Jul 30-Jul 31-Jul 01-Aug 02-Aug 03-Aug 04-Aug 05-Aug 06-
Aug 

Muong Te 220201  - Vietnam 0.6 28 8 58 18 21 139 34.3 8.7 10 7 21 
Lai Chau 220301  - Vietnam 5 11 18 80 15.1 24.9 85 26 3 14 0.8 5 
Tuan Giao 210305  - Vietnam 56.3 5.7 2 25 0.6 1.3 155 24 26 15 34 16 
Dien Bien 210301  - Vietnam 32 3 7.5 24 9 11 19.5 138 42 3.2 1.1 2.3 
Quynh Nhai 210303  - Vietnam 19 5 0.1 15.2 2.5 11 91 42 38 47 6 1 
Son La 210304  - Vietnam 28 3 0.1 14 7.6 17.4 33 69 38 1.1 15 0.4 
Pha Din 220401  - Vietnam 58.1 2.9 0.8 53 2.6 6.4 161 40 61 22.8 25.2 15 
Chiang Saen 10501 Mekong Thailand 54.4 11.6 9.5 4.3 35.8 8 0.2 5.2 66.5 53.8 5.5 33.5 
Chiang Khong 10801 Mekong Thailand 3.8 4.3 4.45 4.43 4.43 4.35 4.25 4.25 4.98 6.1 7.2 6.6 
Chiang Rai 50104 Nam Mae Kok Thailand 5.8 12.8 14.7 5 27.9 1 0 9.8 39.5 28.8 5.8 26.4 
Thoeng 70103 Nam Mae Ing Thailand 62 2 3 7 1 0 0 8.5 25 11 6 0 
Nakhom Phanom 13101 Mekong Thailand 47.2 36.8 42 27.8 13.2 0 16.1 39.8 9.8 17.8 22.2 5.6 
Nong Khai 12001 Mekong Thailand 0 5.1 2.8 4.2 15.4 30.9 64.1 13.4 6.8 6.2 69.4 42.5 
Pak Beng  10901 Mekong Lao PDR 10.4 6.3 1.4 - 0.2 8.3 8.2 10.4 6.9 10.7 1.7 1.1 
Luang Prabang  11201 Mekong Lao PDR 21.2 14.6 2.6 2.4 - 18.4 2.4 21.9 17.6 8.6 1.1 14.4 
Vientiane  11901 Mekong Lao PDR 12.5 6 0.8 2.5 51.8 48.7 72.6 14.5 8.2 11.8 82.6 - 
Paksane  12703 Mekong Lao PDR 18 124.1 49.8 183.2 77.5 153.7 79.9 93.5 97.3 26.4 23 2.3 
Thakhek  13102 Mekong Lao PDR 36.7 37.3 35.8 33.7 11.1 16.1 21.4 40.7 9.4 10.2 13.6 1.2 
Ban Phone Si  270101 Nam Nhiep Lao PDR 61.7 98.2 75.3 83.6 84.7 49.3 35.2 35.4 6.1 18.2 8.4 16.2 

Note:  “–“ indicates that rainfall data is not available 
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6.4 Flash flooding in the northern and northeastern provinces 
of Thailand during the period from 26 July to 6 August 
2015 

 
On 26 and 27 July, and from 2 to 6 August 2015 at 0:00 UTC (7 AM Phnom Penh 
Time) the MRC-FFG system detected flash flood risk areas in the northern provinces 
of Thailand, and especially Chiang Rai, Phayao, Nan and Chiang Mai provinces were 
at the risk of flash flood occurrences. Table 6-2 indicates the list of flash flood risk 
areas that were detected by the MRC-FFG system during the period 26 July - 6 
August 2015.   

The Thai Meteorological Department (TMD) reported on 26 July and 30 July 2015 
that heavy rains occurred in the North and Northeast provinces of Thailand causing 
flooding (see appendix 1.2). On 31 July 2015 the TMD issued warnings for the 
people in Chiang Rai and other Northern provinces to remain on alert for flash 
floods, as heavy rains continued to affect these region. On 3 August 2015 people 
living in the provinces of Mae Hong Son, Chiang Rai, Tak, Kamphaeng Phet, Udon 
Thani, Nong Khai, Bueng Kan, Sakon Nakhon and Nakhon Phanom were told to 
brace for mudslides and flash floods. According to the news reported on 4 August 
2015 that in Bueng Kan Province, as well as in other provinces in the Northeast of 
Thailand, continuous rainfall triggered flash floods (see appendix 1.2). According to 
media information more than 90 homes in Bueng Kan were damaged by flood 
waters.   

Unfortunately, the MRC-FFG system did not detect the flash flood risk areas in the 
Northeast provinces of Thailand, which is not consistent with the news reports (see 
appendix 1.2). However, the information on flash flood risk areas that was detected 
by the MRC-FFG system in the period 4 – 6 August 2015 at 00:00 UTC, which was 
confirmed by the information published on the online news on 4 – 6 August 2015 
(see appendix 1.2).  The detection by the MRC-FFG system of some flash flood risk 
areas in Mae Suai District of Chiang Rai Province in Thailand corresponded with the 
reported flash flood areas as published by the media.  
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Table 6-2 List of 1 hourly and 3 hourly FFG warnings by MRC-FFG system on 26 July, 27 
July, and 2 – 6 August 2015 at 0:00 UTC covering the period from 26 July to 6 
August 2015. 

 

 

 

 

 

 

 

Date of FFG products 26/07/2015 00:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  to Flash Flood  Occurence Chiang Rai Thoeng 38.04

Phayao Chiang Kham 44.05
Chiang Rai Chiang Saen 42.80
Chiang Rai Chiang Khong 43.80
Nan King Amphoe Song Khae 38.18

1hour Flash Flood Guidance in Thailand

Date of FFG products 27/07/2015 00:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  to Flash Flood  Occurence Chiang Rai Thoeng 48.11

Nan King Amphoe Song Khae 49.83
Phayao Chiang Kham 48.11

1hour Flash Flood Guidance in Thailand

Date of FFG products 02/08/2015 00:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
Chiang Rai Chiang Saen 8.39 Chiang Rai Thoeng 38.30
Chiang Rai Chiang Khong 8.39 Phayao Chiang Kham 38.30

Chiang Rai Chiang Saen 23.21
Chiang Rai Chiang Khong 28.11
Nan King Amphoe Song Khae 50.55

1hour Flash Flood Guidance in Thailand

Date of FFG products 03/08/2015 00:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  to Flash Flood Occurence Chiang Rai Thoeng 27.38

Phayao Chiang Kham 24.60
Chiang Rai Chiang Saen 24.78
Chiang Rai Chiang Khong 29.95
Nan King Amphoe Song Khae 24.20

1hour Flash Flood Guidance in Thailand

Date of FFG products 04/08/2015 06:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
Chiang Rai Thoeng 21.81 Chiang Rai Chiang Khong 34.10
Phayao Chiang Kham 22.53 Chiang Rai Chiang Saen 34.10

Chiang Rai Thoeng 32.43
Chiang Rai Mae Suai 41.72
Chiang Mai Fang 39.67
Chiang Mai Mae Ai 37.80
Chiang Mai King Amphoe Chaipakan 40.61
Nan King Amphoe Song Khae 45.02
Phayao Chiang Kham 32.06

1hour Flash Flood Guidance in Thailand

Date of FFG products 05/08/2015 00:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  to Flash Flood  Occurence Chiang Rai Chiang Khong 49.74

Chiang Rai Chiang Saen 49.74
Chiang Rai Thoeng 43
Chiang Rai Mae Suai 49.33
Chiang Mai Fang 49.33
Chiang Mai King Amphoe Chaipakan 49.33
Phayao Chiang Kham 44.12

1hour Flash Flood Guidance in Thailand

Date of FFG products 06/08/2015 00:00 UTC time

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  to Flash Flood  Occurence Chiang Rai Mae Suai 39.13

Chiang Mai Fang 39.13
Chiang Mai Mae Ai 39.13

1hour Flash Flood Guidance in Thailand
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6.5 Flash flooding in the northern and central provinces of Lao 
PDR during in the period from 26 July to 6 August 2015 

 
The MRC-FFG system detected flash flood risks and issued several FFG warnings in 
the northern, central and some areas in southern provinces of Lao PDR, as a result of 
heavy monsoon rains and tropical storm KOMEN during the period 26 July - 6 
August 2015. During this period monsoon storms had caused major flash flooding 
and landslides in some areas of Lao PDR; the 3 hourly MRC-FFG system detected 
flash flood risk areas in many provinces in the northern, central and southern parts of 
Lao PDR, such as Luang Namtha, Oudomxay , Bokeo, Luang Prabang, Huaphanh, 
Xayaboury, Xiangkhouang, Bolikhamxay, Sekong, Saravane,  Savannakhet, 
Champassak, Xaysomboun, Vientiane and Khammouane provinces.  

According to the information from the newspaper published on 28 July 2015, around 
600 hectares of rice fields of 404 families in 14 villages living on both sides of the 
Xe Bang Fai River were flooded; while heavy downpours occurred over Vientiane 
(see appendix 1.1). Since 2 August 2015 the torrential rains caused flooding in 
several areas of Lao PDR, especially in the Bokeo, Borikhamxay, Khammouane, 
Luang Namtha and Xaysomboun provinces and affected thousands of people. More 
than 1,400 families in the four districts of Borikhamxay Province were affected since 
torrential rains lashed the area on 2 August 2015, while 4,200 hectares of recently 
planted rice seedlings were submerged, according to the information from the 
newspaper on 6 and 8 August 2015 (see appendix 1.3).  

Flash flood risk areas were detected by MRC-FFG system with 3 hourly FFG 
warnings at 00:00 UTC (7:00 AM Phnom Penh time) on 28 July, 30 July and 2 
August; these are shown in Figure 6-17. The FFG warnings by MRC-FFG for 
detected risk areas are presented in Figure 6-17; the areas corresponded with the 
newspaper information that flash floods hit Borikhamxay, Khammouane, Vientiane 
provinces.  
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6.6 Flash flooding in the northern provinces of Viet Nam 
during the period from 26 July to 6 August 2015 

 
The flood situation in Viet Nam during the period 26 July - 6 August 2015 was based 
on media information from the internet, the National Hydro-meteorological Forecast 
Center and other newspaper sources (see Appendix 1.1).  

An unusual two-day torrential rainfall of 574 to 828 mm caused floods in many areas 
of the northeastern Quang Ninh Province on 26 July, especially in Ha Long, Dong 
Trieu, Uong Bi, Cam Pha, Van Don and Hoanh Bo districts (see appendix 1.1). The 
rainfall was the heaviest downpour in the last 40 years, which totaled 828 mm in 
Quang Ninh Province.  According to the report from the media, more than 2800 
houses collapsed in the deluge and 143 ha of crops and about 880 fishing pens were 
swamped with water, 23 people have been reported either dead or missing in Quang 
Ninh Province. On the 27 July flash floods caused by torrential rains claimed three 
lives and caused substantial property damage in Quang Ninh Province.  

Figure 6-18 illustrates the detection by the MRC-FFG system of 3 hourly flash flood 
risk areas at some districts in the northern and central parts of Viet Nam on 27 July, 
28 July, 1 August and 4 August. Results show the MRC-FFG system identified FFG 
warnings in many districts of Bac Kan, Binh Thuan, Cao Bang, Gia Lai, Ha Giang, 
Ha Tinh, Hoa Binh, Kon Tum, Lao Chi, Lai Chau, Phu Tho, Quang Binh, Quang 
Ninh, Quang Tri, Son La, Thanh Hoa, Thua Thien Hue and Tuyen Quang provinces. 

Based on the available information from the media, the flash floods hit the Quang 
Ninh, Ha Giang, Lao Cai, Lai Chau, Lao Chau and Son La provinces, which covered 
the same risk areas of the MRC-FFG system’s results of 3 hourly FFG on 27 and 28 
July, 1 August and 4 August, as mentioned earlier (see Figure 6-18). 
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6.7 Summary 

 
During the monsoon rains and tropical storm KOMEN during the period 20 June -6 
August 2015, severe flash floods occurred on several tributaries and mainstream of 
the Mekong River in the northern and northeastern parts of Thailand, the central and 
northern parts of Lao PDR, as well as in the upper parts of Viet Nam (see appendix 
1).  

In Viet Nam, since 26 July 2015 the news reported that heavy rains caused flash 
flood in many areas of the northeastern coast of Quang Ninh Province, including Ha 
Long, Dong Trieu, Uong Bi, Cam Pha, Van Don and Hoanh Bo districts. Referring to 
the Figure 6-18 ((a) to (b)) on 27 to 28 July 2015, MRC-FFG system detected several 
flash flood risk areas and issues FFG warnings to Cam Pha, Ba Che and Hoah Bo 
districts in Quang Ninh Province. Media reports reports confirmed flash floods 
occurrences in the same areas (see appendix 1.1). However during the period 2- 6 
August the MRC-FFG system detected only Hoah Bo District as flash flood risk area 
that corresponded with the information from the media.  

In summary, flash floods hit several district areas located along the bay of 
northeastern Quang Ninh Province, such as Ha Long, Uong Bi, Cam Pha and Van 
Don districts. Unfortunately these district areas were not detected by the MRC-FFG 
system. During the period 1 - 4 August 2015 the MRC-FFG system showed 
efficiency in the ability to detect real time flash flood risk areas and provide district 
warnings for Dien Bien, Lai Chau, Son La and Lao Cai provinces in Viet Nam (see 
Figure 6-18 (c) to (d)). The flash flood information from the media reported that 
flash flood occurred in these areas. However, there were minor differences between 
the information from the media and the MRC-FFG system results.  

In Lao PDR, based on the available information of flash flood occurrences on 28 and 
30 July, and 2 August issued by the media (see appendix 1.3), flash floods occurred 
in the same provinces (Borikhamxay, Khammouane and Vientiane provinces) as 
were detected by the MRC-FFG system, but in different districts (see Figure 6-17).   

Unfortunately during the period 4 - 6 August the high flash flood risk areas in the 
northeastern provinces of Thailand were not detected by MRC-FFG system, while 
the media reported that flash flood hit several areas in the northeastern Bueng Kan, 
Nong Khai provinces of Thailand during this storm (see appendix 1.2).   

The analysis of the HE-sat, MAP and observed rainfall data from the ground 
observed stations at selected stations is shown in Figure 6-11 to Figure 6-13. In 
general, the results of 7 rain gauge stations located within the upper North of Viet 
Nam show that most of the HE-sat and MAP values ‘underestimated’ of the observed 
rainfall (see Figure 6-11). The analysis shows that the Dien Bien rain gauge station is 
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capable of providing consistent information on the flash floods in periods when the 
tropical storm hit this area.  

In Thailand during the storm the HE-sat and MAP values ‘overestimated’ the 
observed rainfalls of 6 rain gauge stations. The HE-sat and MAP did not perform 
well during the period 1 - 6 August for Chiang Khong and Thoeng stations (see 
Figure 6-12). The analysis of the comparison between the 24hr HE-sat, 24hr MAP 
and observed rainfall of four stations located in Lao PDR (see Figure 6-13) show that 
results varied; the observed rainfall values are ‘higher’ than the HE-sat and MAP at 
Paksane and Ban Phone Si stations, and ‘lower’ than HE-sat and MAP at Vientiane 
and Thakhek stations. 

Due to heavy rainfall caused by the monsoon rains and tropical storm KOMEN, 
water levels at many hydrological stations of the above mentioned sub-catchments 
quickly rose in the Lower Mekong Basin (see Figure 6-14 to Figure 6-16). 
Unfortunately during this storm there was a lack of water level information in the 
northern and central parts of Viet Nam to evaluate the MRC-FFG system 
performance.  

Several areas in the northern part of Viet Nam were hit by flash floods during the 
monsoon rains and tropical storm KOMEN during the period 20 June - 6 August 
2015. 
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7.  Flash flooding in the central and northern Lao 
PDR and the northern and northeastern Thailand, 
caused by low pressure in the period from 3 to 8 
September 2015 

7.1 The low pressure during the beginning of September 2015 

 
During the period 3 - 8 September 2015 according to information from the TMD a 
low pressure area was situated across the upper North of Myanmar, Thailand, Lao 
PDR, and Viet Nam, and was connected with a low pressure cell over the Gulf of 
Tonkin (see Figure 7-1 (a) to (f)). Figure 7-1 illustrates the weather chart of the 
LMRB region during on 3 - 8 September 2015 at 00:00 UTC (07:00 AM Phnom 
Penh time). When the LMRB was covered by low pressure, this caused wide spread 
heavy rainfall which affected most of Northern regions of Lao PDR and Viet Nam, 
as well as in some parts of the northern and northeastern Thailand.  

During the period 3 - 8 September 2015 heavy rainfall led to serious flooding and 
also flash flood in some provinces of northern and central Lao PDR, and northern 
and northeastern Thailand. The most affected provinces in Thailand were Nakhon 
Phanom, Nong Khai and Nan. In Lao PDR the following provinces were affected, 
such as Xaysomboun, Khammouane, and Luang Prabang, according to media 
information (see appendix 1). 
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7.2 Heavy rainfall during the low pressure in the period from 
3 to 8 September 2015 

 
During the period 3 - 8 September 2015 low pressure and strong winds caused heavy 
rainfalls in some areas of LMR region (see Figure 7-1). Due to the storm circulation 
during this period, heavy rainfalls hit several areas in the northern and central parts 
of Lao PDR and also some areas in the northern and northeastern parts of Thailand, 
according to media information (see appendix 1). Table 7-1 shows the daily rainfall 
amounts at some rain gauge stations located within the North and Central provinces 
of Lao PDR and the North and North Eastern provinces of Thailand (see Figure 7-2), 
which are based on the rainfall data recorded in the period 3 - 8 September 2015. The 
data were recorded at 7:00 AM to 7:00 AM of the following day. On 2 September the 
daily rainfall reached a maximum of about 190 mm at the Ban Tha Kok Daeng 
station on Nam Songkram River, located in the northeastern province of Sakon 
Nakhon, Thailand (see Figure 7-2). 

Figure 7-3 illustrates the daily rainfall distribution in the LMB region in the period 3 
– 6 September 2015. The results presented in Figure 7-3 clearly show that on 3 
September heavy rainfall occurred over the central Viet Nam and Lao PDR, the 
northern Lao PDR, and also at some areas in the northern and northeastern Thailand. 
On 5 September heavy rainfall in these areas reduced slightly and on 6 September 
rainfall increased in the northern part of Lao PDR. Due to the heavy rainfall flash 
floods occurred in high risk areas, as these were reported in the media (see appendix 
1).   

Figure 7-4 presents the 24hr MAP at 7 AM local time during the low pressure period 
3 - 6 September 2015. Figure 7-5 presents the 24hr HE-sat at 7 AM local time during 
the same period.   

Results indicate that during the period 3 – 6 September heavy rainfall occurred in the 
central part of Viet Nam, northern and central parts of Lao PDR, as well as in some 
areas of the northern and northeastern Thailand, which corresponds with Figure 7-3.   

Figure 7-6 represents the 6hr ASM conditions during on 3 - 6 September. Results 
show that the soil moisture at some areas in northern and central parts of Lao PDR, 
the northern part of Viet Nam, as well as the northern and northeastern parts of 
Thailand was saturated.  

The comparison of the observed daily accumulated rainfall with the 24hr MAP and 
the 24hr HE-sat is shown in Figure 7-7. The data was obtained from five rain gauge 
stations located in Lao PDR, namely the Pak Beng, Luang Prabang, Paksane, 
Thakhek and Mahaxai stations, and also three rain gauge stations located in 
Thailand, namely the Nong Khai, Ban Tha Kok Daeng and Nakhon Phanom stations 
located in Thailand.  
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Table 7-1 Daily rainfall amounts at some rain gauge stations of the northern and central 
provinces of Lao PDR, and the north and northeastern provinces of Thailand. 

Station Name Station 
ID River Country 

Daily rainfall amount in mm, during 12-16 September, 2015 
02-
Sep 

03-
Sep 

04-
Sep 

05-
Sep 

06-
Sep 

07-
Sep 

08-
Sep 

Pak Beng 10901 Mekong Lao PDR 41.2 10.2 14.3 5.2 2.4 8.6 - 
Luang Prabang 11201 Mekong Lao PDR 1.4 4 52.2 28 19.2 - - 
Muong Ngoy 100102 Nam Ou Lao PDR 1.4 3.2 3.4 - 4.2 - - 
Paksane 12703 Mekong Lao PDR 15.8 52.2 2.4 12.4 - - - 
Vientiane 11901 Mekong Lao PDR 12.8 88.6 4.5 - - - 0.8 
Thakhek 13102 Mekong Lao PDR 36.2 32.5 11.4 44.1 - - - 
Mahaxai 320107 Xe Bang Fai Lao PDR 37.8 88.2 10.5 6.1 - - 18.1
Nong Khai 12001 Mekong Thailand 17.3 135.5 3.7 3.4 0 0 0 
Ban Tha Kok 
Daeng 290102 Nam 

Songkhram Thailand 190.5 30.8 29.5 31.5 0 0 0 

Nakhon Phanom 13101 Mekong Thailand 23.6 0 9.4 38.5 0 0 35.7
Note:  “–“ indicates that rainfall data is not available 
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7.3 Rising water levels in some tributaries of the Mekong 
River during the period from 2 to 8 September 2015 

 
The low pressure caused heavy rainfall during the period 2 - 8 September 2015 that 
affected some of Mekong River’s tributaries reaching dangerous levels (see appendix 
1). The water was backing-up and rising quickly on the mainstream and tributaries of 
the Mekong at Nong Khai, Ban Tha Kok, Nakhon Phanom, Luang Prabang, Paksane 
and Thakhek stations, and also other rivers following almost a week of constant rain 
(see Figure 7-8 and Figure 7-9).  

Figure 7-8 illustrates the water levels recorded in three monitoring stations, namely 
Nong Khai, Ban Tha Kok Daeng and Nakhon Phanom, located in northern and 
northeastern Thailand. On 2 September water levels rose quickly and peaked at about 
3 m high in one single day at Nong Khai station on mainstream of the Mekong River, 
and continued to rise moderately until 8 September (see Figure 7-8 (a)). In summary, 
water levels in three stations started rising up on 1 September and decreasing on 8 
September.   

Figure 7-9 illustrates the water level recordings of five monitoring stations, namely; 
the Pak Beng, Luang Prabang, Paksane, Thaknek and Mahaxai stations, located in 
the central and northern Lao PDR, that were affected by the heavy rainfall. During 
the period 1 - 5 September water levels significantly increased at Pak Beng, Paksane 
and Mahaxai stations. In particularly on tributaries of the Xe Bang Fai River of 
Mahaxai station, located in Khammouane Province the water levels increased about 
4 m high in two days.    
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Table 7-2 illustrates the list of FFG warnings of flash flood occurrences at some 
districts in the northern and northeastern provinces of Thailand that were detected by 
the MRC-FFG system in the period 3 – 5 September. Figure 7-10 illustrates the 
MRC-FFG system’s detected the 3 hourly FFG warnings at some districts in the 
northern and northeastern provinces of Thailand during the period 3 – 5 September. 
Overall results show that the MRC-FFG system detected many flash flood risk areas 
at some districts in Chiang Rai, Phayao, Lampang, Nan, Nong Khai and Udon Thani 
provinces. 

According to media information (see appendix 1.2) many flash floods occurred at 
some districts of Nakhon Phanom, Nong Khai and Nan provinces of Thailand, which 
corresponded with the FFG’s results in Table 7-2. Figure 7-10 shows flash flood 
warnings at some districts in Nong Khai and Nan provinces. Unfortunately the MRC-
FFG system did not perform well to detect flash flood risk areas of any district in 
Nakhon Phanom Province, while media information confirmed that some of these 
districts experienced flash flooding.     
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Table 7-2 The list of FFG warnings at some districts in the northern and northeastern of 
Thailand detected by the MRC-FFG system on 3 and 4 September 2015 at 00:00 
UTC (7:00 AM Phnom Penh time). 

(a) FFG on 3 September 2015 

(b) FFG on 4 September 2015 

(c) FFG on 5 September 2015 
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7.5 Flash flooding in the northern and central provinces of Lao 
PDR caused by low pressure during the period from 2 to 8 
September 2015 

 
During the period 2 - 8 September 2015 the MRC-FFG system detected many high 
risk areas in the northern and central provinces of Lao PDR (see Table 7-3 and 
Figure 7-11). Table 7-3 indicates the list of FFG warnings for flash flood occurrences 
at some villages in the northern and central provinces of Lao PDR during 3, 4 and 8 
September 2015 at 00:00 UTC (7:00 AM Phnom Penh time). Figure 7-11 shows the 
MRC-FFG system detected the 3 hourly flash flood risk areas at some villages in the 
northern and central provinces of Lao PDR during the period 3 - 5 September 2015. 
The overall results indicate that MRC-FFG system properly detected many high risk 
areas of flash flood occurrences in Lao PDR at some villages of Bokeo, 
Bolikhamxay, Khammouanee, Luang Namtha, Luang Prabang, Phongsaly, 
Vientiane, Xayaboury, Xaysomboun and Xiangkhouang provinces. 

The FFG’s results were verified by the available information from the media on 4, 5 
and 10 September 2015 (see appendix 1.2), which reported that flash flooding 
occurred at Xaysomboun, Khammouane and Luang Prabang provinces of Lao PDR. 
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Table 7-3 Flash flood risk districts in central and southern Lao PDR detected by MRC-FFG 
system on 3, 4 and 8 September 2015 at 0:00 UTC and 6:00 UTC 

(a) FFG on 03 September 2015 

(b) FFG on 04 September 2015 

 

(c) FFG on 08 September 2015 

 

Date of FFG products UTC time

Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value

Xaysomboun Special RXaysombou PHOUHUAXANG 22.94 Xaysomboun Special Phoun PHADAENG NEUA 49.87

Xaysomboun Special RXaysombou NAMCHIA 22.94 Xaysomboun Special Xaysombou PHOUHUAXANG 31.09

Xaysomboun Special RXaysombou KHIXANG 22.94 Xaysomboun Special Xaysombou NAMCHIA 31.09

Xaysomboun Special RXaysombou NONGXANG 22.94 Xaysomboun Special Xaysombou KHIXANG 31.09

Xaysomboun Special RXaysombou TIABALE 22.94 Xaysomboun Special Xaysombou NONGXANG 31.09

Xaysomboun Special RXaysombou NONGNADI 22.94 Xaysomboun Special Xaysombou TIABALE 31.09

Xaysomboun Special RXaysombou THONGKHOUN 22.94 Xaysomboun Special Xaysombou NONGNADI 31.09

Xaysomboun Special RXaysombou MAI 22.94 Xaysomboun Special Xaysombou THONGKHOUN 31.09

Xaysomboun Special RXaysombou THALO 23.81 Xaysomboun Special Xaysombou MAI 31.09

Xaysomboun Special RXaysombou PHIALUANG 23.81 Xaysomboun Special Xaysombou MOUANG OM 50.04

Xaysomboun Special RHom VIENGKEO 20.32 Xaysomboun Special Xaysombou NAMEUEUNG 50.04

Bokeo Meung CHAKHA 17.99 Xaysomboun Special Xaysombou NADI 50.04

Bokeo Meung CHAKOR 17.99 Xaysomboun Special Xaysombou NAMLA 50.04

Bolikhamxay Viengthon SOBSOR 25.17 Xaysomboun Special Xaysombou KOHAY 50.04

Bolikhamxay Viengthon PHADAENG 25.17 Xaysomboun Special Xaysombou THALO 30.7

Bolikhamxay Viengthon NONGBUA(NONGLAENG) 25.17 Xaysomboun Special Xaysombou PHIALUANG 30.7

Bolikhamxay Viengthon VANGPENE 25.17 Xaysomboun Special Xaysombou NAKHOUN 41.11

Luangnamtha Viengphou NAMKIENG 13.97 Xaysomboun Special Longxan NAMYING 36.35

Luangnamtha Viengphou NAMSEUA 13.97 Xaysomboun Special Longxan XIENGMI 36.35

Luangnamtha Viengphou PHOULET 13.97 Xaysomboun Special Longxan NAPHO 36.35

Luangnamtha Viengphou KATANGKOUAK 13.97 Xaysomboun Special Longxan VANGLUANG 36.35

Luangprabang Xieng nge NAMLIN 22.24 Xaysomboun Special Phoun VANGKEO 49.87

Luangprabang Xieng nge NONGPA 22.24 Xaysomboun Special Phoun PHONEKEOTHONG 49.87

Luangprabang Xieng nge NALENG 22.24 Xaysomboun Special Phoun PHONEKHAM 49.87

Luangprabang Xieng nge PAKSANAM 22.24 Xaysomboun Special Hom VIENGKEO 26.73
Luangprabang Nan PHANIP 22.24 Bokeo Meung NAMMEUNG 34.91
Luangprabang Nan KHORNLONG 22.24 Bokeo Meung HUANA 34.91

3hour Flash Flood Guidance in Lao
03/09/2015 00:00

1hour Flash Flood Guidance in Lao

Date of FFG products UTC time

Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value

Luangprabang Nan PHOKHAM 17.7 Khammuane Hinboon KHOUN NGEUN 41.80

Luangprabang Nan PAKLAN 17.7 Khammuane Hinboon KHOUN KHAM 41.80

Luangprabang Nan PHONXAY 17.7 Khammuane Hinboon NAM SA NAM 41.80

Luangprabang Nan HOUAYTHIP 17.7 Khammuane Hinboon THAM TAME 41.80

Luangprabang Nan HOUAYXI 17.7 Khammuane Hinboon NA KHAM 41.80

Luangprabang Nan PHONSANA 17.7 Khammuane Hinboon VANG TA KHONG 41.80
Luangprabang Nan HOUAYPHAKNAOH 17.7 Bolikhamxay Pakkading NAMDEUA 45.34
Luangprabang Nan PHONTHONG 17.7 Bolikhamxay Pakkading NAKHEUA  NOK 45.34

3hour Flash Flood Guidance in Lao
05/09/2015 00:00

1hour Flash Flood Guidance in Lao

Date of FFG products UTC time

Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value
Phongsaly Nhot ou TAKOUXANG 24.96 Champasak Pathoomph NAMPHAAK 49.09
Phongsaly Nhot ou PACHEOLIN 24.96 Luangprabang Xieng nge NAMLIN 41.65
Phongsaly Nhot ou PEULAOXOU KAO 24.96 Luangprabang Xieng nge NONGPA 41.65
Phongsaly Nhot ou LAO PHOU CHAY 24.96 Luangprabang Xieng nge NALENG 41.65
Phongsaly Nhot ou PEULAOXOU MAI 24.96 Luangprabang Xieng nge PAKSANAM 41.65

Luangprabang Nan PHANIP 41.65
Luangprabang Nan KHORNLONG 41.65
Luangprabang Nan PADONG 41.65
Luangprabang Nan NAMOUANG GNAI 41.65
Luangprabang Nan NAMOUANG KANG 41.65
Luangprabang Nan PONGDEUA 41.65
Luangprabang Nan HOUAYLATH 41.65
Luangprabang Nan DAN 41.65
Luangprabang Nan HOUAYHOY 41.65
Luangprabang Nan NAMPHAK 41.65
Luangprabang Nan HOUAYME 41.65
Luangprabang Nan HOUAYLONG 41.65
Luangprabang Nan SISAATH 41.65
Luangprabang Nan PHOKHAM 40.52
Luangprabang Nan PAKLAN 40.52
Luangprabang Nan PHONXAY 40.52
Luangprabang Nan HOUAYTHIP 40.52
Luangprabang Nan HOUAYXI 40.52
Luangprabang Nan PHONSANA 40.52
Luangprabang Nan HOUAYPHAKNAOH 40.52
Luangprabang Nan PHONTHONG 40.52
Luangprabang Nan PAKNEUN 42.45
Luangprabang Nan PASACK 42.45
Luangprabang Nan BANKANG 42.45
Luangprabang Nan SAENGSAVANG 42.45
Luangprabang Nan HOUAYHIA 40.52
Luangprabang Nan PHONXAY 42.45
Luangprabang Phoukhoun BANGKALO 48.97

3hour Flash Flood Guidance in Lao
08/09/2015 00:00

1hour Flash Flood Guidance in Lao
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7.6 Summary 

 
During the period 2 - 8 September 2015 an area of low pressure was situated across 
the upper North of Myanmar, Thailand, Lao PDR and Viet Nam and was connected 
to the low pressure cell over the Gulf of Tonkin, which caused more rains with heavy 
rainfalls over the LMRB.  

During this period heavy rainfall led to serious flooding and caused flash floods in 
some villages in the northern and central provinces of Lao PDR, and also in some 
districts in the northern and northeastern provinces of Thailand. The most affected 
provinces were Nakhon Phanom, Nong Khai and Nan provinces in Thailand, as well 
as at Xaysomboun, Khammouane and Luang Prabang provinces in Lao PDR, 
according to media information (see appendix 1). 

In Thailand, the MRC-FFG system during this period did not perform well in 
detecting flash flood warnings in any district of the Nakhon Phanom Province. This 
was confirmed with media information that confirmed the occurrence of flash 
flooding in this area. However, the flash flood warning areas in some districts of 
Nong Khai and Nan provinces were properly detected by MRC-FFG system, which 
were confirmed by occurrences of flash flooding in these areas.                                                                         

In Lao PDR, the MRC-FFG system has performed quite well during on 2 - 8 
September; many flash flood risk areas were detected at some villages in 
Xaysomboun, Khammouane and Luang Prabang provinces. According to media 
information flash flood occurrences were confirmed in the same areas.  

A comparison between the observed daily accumulated rainfall, the 24hr MAP and 
24hr HE-sat of Paksane, Thakhek, Mahaxai and Ban Tha stations, indicated that the 
MRC-FFG system results (i.e. 24hr MAP and 24hr HE-sat) were ‘underestimating’ 
the observed rainfall, when compared with other rain gauge stations. The observed 
rainfall of Nakhon Phanom station and varies of Pak Beng, Luang Prabang and Nong 
Khai stations indicated the observed rainfall was ‘overestimated”.  

On 4 September the MRC-FFG system detected flash flood warnings at some district 
of Nong Khai Province (see 7.2). Meanwhile on 2 September water level rapidly 
increased with peak values of about 3 m in one single day at Nong Khai station on 
the Mekong mainstream (see Figure 7-8 (a)); the daily rainfall reached a maximum 
value of about 190 mm at the Ban Tha Kon Daeng station on Nam Songkram sub-
basin, which covers the area of the Nong Khai Province.    

On 1 September water levels significantly increased with peak values of about 4 m in 
two days on tributaries of the Xe Bang Fai River of Mahaxai station, located in 
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Khammouane Province, while some villages of Khammouane Province were 
detected by MRC-FFG system. 
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8.  Flash flooding in the central Viet Nam, the north-
eastern Thailand, and the southern Lao PDR, 
caused by tropical storm VAMCO in the period 
from 13 to 17 September 2015 

8.1 The tropical storm VAMCO 

 
The tropical storm VAMCO developed into tropical storm over the South China Sea 
on 13 September 2015 (see Figure 8-1). It made landfall on 14 September 2015 in 
Viet Nam causing floods across central Viet Nam (see Figure 8-2), especially in 
some areas of Quang Nam and Quang Ngai provinces. It is the third tropical storm to 
hit Viet Nam of the year 2015. In the evening of 14 September 215 mm of rain 
caused by the storm VAMCO has been reported in Da Nang Province of Viet Nam 
before making landfall south of the city as tropical storm (see appendix 1.1). After 
the landfall, it continued moving west over Quang Nam Province and southern Lao 
PDR, where it weakened into a tropical depression on 15 September (see Figure 8-3). 
At 7 PM of 15 September, it started moving over northeastern Thailand and 
weakening into a low pressure system (see Figure 8-4).   

During on 13 - 17 September 2015, the LMB region was covered by the low pressure 
and tropical storm VAMCO caused heaving rains and strong winds at some parts in 
central Viet Nam, southern Lao PDR, northern Cambodia and northeastern Thailand 
(see Figure 8-5), caused Flash floods and landslides in these areas. illustrates the 
weather chart of the Mekong region during the tropical storm VAMCO from 13 to 16 
September 2015 at 01:00 AM Phnom Penh time.  

According to the media (see appendix 1.1), it reported several flooded road, power 
outages and several damaged homes in Quang Nam Province, at least 30 houses 
damaged in Quang Binh Province, and over 60 houses damaged in southern Viet 
Nam due to the heavy rains, flood and strong winds. Two people were killed by this 
storm, nearly two thousand houses and more than 7,600 ha of agricultural lands 
flooded in Ho Chi Minh Province (see appendix 1.1) 
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Figure 8-7 illustrates the daily rainfall distribution in the LMB in the period 13 - 15 
September 2015. Results show that on 15 September heavy rainfall occurred in the 
central Viet Nam, southern Lao PDR and northern Thailand. Due to the heavy 
rainfall flash floods occurred in high risk areas in these areas, according to media 
information (see appendix 1). Figure 8-8 shows the 24hr MAP during the period of 
the storm VAMCO at 7 AM local time in the period 13 - 16 September. Figure 8-9 
shows the 24hr HE-sat during the period of the storm VAMCO at 7 AM local time in 
the same period. Results of Figure 8-8 and Figure 8-9 indicate that on 15 September 
heavy rainfall occurring in central Viet Nam, southern Lao PDR and northeastern 
Thailand, which is shown in Figure 8-7 (c).   

Results of the intense rainfall over the LMB (see Figure 8-7 and Figure 8-9) caused 
saturated soil moisture conditions at some areas in the northeastern part of 
Cambodia, the central and southern parts of Viet Nam, the Northeast of Thailand, 
and also the South of Lao PDR. Figure 8-10 illustrates the 6hr ASM condition during 
the period of the storm VAMCO at 7 AM Phnom Penh time in the period 13 - 16 
September 2015.  

Figure 8-11 to Figure 8-13 illustrate the comparison between the accumulated 
observed rainfall (mm), the 24hr MAP (mm) and the 24hr HE-sat (mm). The data 
was obtained from 6 rain gauge stations located within central Viet Nam (see Figure 
8-11), 5 rain gauge stations located within the Northeastern part of Thailand (see 
Figure 8-12), and 2 rain gauge stations located within the South of Lao PDR (see 
Figure 8-13).  

Results of Figure 8-11 show the MRC-FFG system has performed quite well in 
producing the rainfall (i.e. 24hr MAP and 24hr HE-sat) when compared with the 
observed rainfall during the period 12 - 15 September of Dak Nong, My Thuan, An 
Khe and A Luoi stations. The overall MRC-FFG system results varied (i.e. 
overestimated and underestimated) when compared with the observed rainfall. 

Results regarding the period 12 - 14 September presented in Figure 8-12 show that 
the MRC-FFG system performed reasonably well in producing rainfall (i.e. 24hr 
MAP and 24hr HE-sat) when compared with the observed rainfall of Khong Chiam, 
Ban Tha Kok Daeng and Mukdahan stations. Later on 15 September rainfall results 
of MRC-FFG system varied when compared with the observed rainfall of all five 
stations. During the period 12 - 14 September the MRC-FFG system performed 
satisfactory in producing rainfall (i.e. 24hr MAP and 24hr HE-sat) at Kuanpho 
station (see Figure 8-13).  
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Table 8-1 The daily rainfall amounts at some rain gauge stations of the central and southern 
provinces of Viet Nam, southern provinces of Lao PDR and northeastern provinces 
of Thailand during the storm VAMCO in the period from 13 to 16 September 2015. 

Station Name Station ID River Country Daily rainfall amount in mm, during 12-16 September, 2015 
        12-Sep 13-Sep 14-Sep 15-Sep 16-Sep 17-Sep 
Dak Nong 120712   Vietnam 8.6 22.4 22 5 7 10 
Laly 220409   Vietnam 12.2 17 11 34 1 4 
My Thuan 19804 Mekong Vietnam 11.6 11.8 33.4 25 11.6 67.2 
An Khe 130803   Vietnam 26 2 19 64 5 1 
Dak To 140715   Vietnam 5.7 0.3 12.2 67 0.1 0.7 
Hue 160704   Vietnam 11 15 35 99 66 0 
A Luoi 160705   Vietnam 0.7 22 48 195 7 12.1 
Chiang Khan 011903 Mekong Thailand 0 0 4.8 0 0 2.2 
Ban Tha Kok Daeng 290102   Thailand 0 5.5 0 0 2.5 3.8 
Khong Chiam 13801 Mekong Thailand 0 6.2 0.7 95.2 1.5 1.8 
Mukdahan 013402 Mekong Thailand 6.2 0 0 9.8 3.5 1 
Nakhon Phanom 13101 Mekong Thailand 28.5 0 0 5.4 11.4 0.8 
Viang Vieng 180207   Loa PDR 7.6 29.4 - 16.9 0.5 - 
Thakhek 13102 Mekong Loa PDR 29.9 7.6 0.1 3.9 11.8 0.7 
Kuanpho 170505   Loa PDR 0 12.4 3.4 12.6 51.9 4.1 
Mahaxai 320107 Xe Bang Fai Loa PDR - 28.3 - 5.6 20.5 1.7 
      
Note:  “–“ indicates that rainfall data is not available 
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Figure 8-10 

 

 

Evaluation 

The 6hr Av
storm VAM

Report on MRC

verage Soil Mo
MCO at 00:00 

RC-FFG System

oisture (ASM
UTC, period 

m For Flood Sea

M) condition du
13 - 16 Septe

son 2015, 1st Ju

uring the perio
mber 2015. 

une to 31st Dece

od of the tropi

ember 2015 

Page 103 

 
ical 



Evaluation

 

Page 104 

Figure 8-
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Figure 8-12 
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districts of central and southern provinces of Viet Nam (see Table 8-2 and Figure 
8-17). Table 8-2 shows the list of flash flood risk areas in some districts in the 
provinces of Binh Dinh, Binh Thuan, Da Nang, Dong Nai, Gia Lai, Kon Tum, Nghe 
An, Quang Binh, Quang Tri, Quang Nam and Quang Ngai in Viet Nam that were 
detected by the MRC-FFG system in the period 14 – 17  September. Figure 8-17 
shows that the MRC-FFG system detected the 3 hourly flash flood risk areas at some 
districts in central and southern provinces of Viet Nam in the period 14 – 17 
September. According to media reports (see appendix 1.1) this situation generated 
many flash flood that affected several districts of the provinces Da Nang, Quang 
Nam, Quang Ngai, Binh Dinh, Dong Nai and Ho Chi Minh. These provinces were 
the same as for which the flash flood warnings were generated through the MRC-
FFG system (see Table 8-2 and Figure 8-17), except for Ho Chi Minh Province 
where the MRC-FFG system did not detect a flash flood risk. 

 
Table 8-2 Flash flood risk districts in central and southern Viet Nam detected by MRC-FFG 

system in period 14 – 17 September 2015 at 0:00 and 6:00 UTC. 

(a) On 14 September 2015 at 06:00 UTC time (b) On 15 September 2015 at 06:00 UTC time 

(c) On 16 September 2015 at 00:00 UTC time (d) On 17 September 2015 at 00:00 UTC time 

Date of FFG products 14/09/2015 06:00 UTC time

Provinces Districts FFG value Provinces Districts FFG Value
Kon Tum Sa Thay 14.87 Kon Tum Dak Glei 48.59
Gia Lai Ia Grai 17.10 Kon Tum Ngoc Hoi 48.59
Gia Lai Chu Pah 17.49 Binh Dinh Hoai Nhon 48.89
Da Nang Hoa Vang 22.59 Binh Dinh Hoai An 48.89
Quang Nam Hien 22.59 Binh Dinh Phu My 48.89
Quang Nam Dai Loc 22.59 Kon Tum Sa Thay 28.50
Gia Lai An Khe 22.91 Gia Lai Ia Grai 24.68
Gia Lai Kong Chro 22.91 Gia Lai Chu Pah 25.18

Da Nang Hoa Vang 29.88
Quang Nam Hien 29.88
Quang Nam Dai Loc 29.88
Gia Lai An Khe 31.60
Gia Lai Kong Chro 31.60
Quang Ngai Tu Nghia 42.59
Quang Ngai Son Ha 42.59
Quang Ngai Nghia Hanh 42.59
Quang Ngai Minh Long 42.59

1hour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam
Date of FFG products 15/09/2015  6:00 UTC (13:00 PM local time)

Provinces Districts FFG value Provinces Districts FFG Value
Quang Binh Minh Hoa 20.59 Kon Tum Dak Glei 38.02
Quang Tri Huong Hoa 23.44 Kon Tum Ngoc Hoi 35.24
Quang Tri Da Krong 25.45 Quang Binh Minh Hoa 28.93

Quang Tri Huong Hoa 31.30
Quang Tri Da Krong 33.37
Da Nang Hoa Vang 35.99
Quang Nam Hien 35.99
Quang Nam Dien Ban 34.07
Quang Nam Dai Loc 35.99
Quang Nam Duy Xuyen 34.07
Quang Nam Que Son 34.07
Quang Ngai Tu Nghia 44.80
Quang Ngai Son Ha 44.80
Quang Ngai Nghia Hanh 44.80
Quang Ngai Minh Long 44.80
Kon Tum Sa Thay 35.59
Gia Lai Chu Pah 38.70
Gia Lai An Khe 50.91
Gia Lai Ia Grai 37.72
Gia Lai Kong Chro 50.91

1hour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam

Date of FFG products 16/09/2015  00:00 UTC (07:00 AM local time)

Provinces Districts FFG value Provinces Districts FFG Value
Quang Binh Minh Hoa 16.57 Binh Thuan Tanh Linh 39.69
Quang Tri Huong Hoa 23.02 Binh Thuan Ham Thuan Nam 39.69

Dong Nai Xuan Loc 48.09
Quang Binh Minh Hoa 24.60
Quang Tri Huong Hoa 35.07
Quang Binh Bo Trach 39.80
Quang Binh Quang Ninh 39.89
Quang Tri Da Krong 38.97
Da Nang Hoa Vang 48.92
Quang Nam Hien 48.92
Quang Nam Dien Ban 44.24
Quang Nam Dai Loc 48.92
Quang Nam Duy Xuyen 44.24
Quang Nam Que Son 44.24
Kon Tum Sa Thay 47.15
Gia Lai Ia Grai 50.63
Binh Thuan Duc Linh 48.09

1hour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam
Date of FFG products 17/09/2015  00:00 UTC (07:00 AM local time)

Provinces Districts FFG value Provinces Districts FFG Value
Quang Binh Tuyen Hoa 19.09 Dak Lak Dak Nong 39.6
Quang Binh Minh Hoa 18.21 Binh Thuan Tanh Linh 39.29

Binh Thuan Ham Thuan Nam 39.29
Quang Binh Tuyen Hoa 27.22
Quang Binh Minh Hoa 26.19
Nghe An Con Cuong 50.83
Quang Binh Bo Trach 39.70
Quang Binh Quang Ninh 42.55
Quang Nam Dien Ban 32.87
Quang Nam Duy Xuyen 32.87
Quang Nam Que Son 32.87
Quang Nam Nui Thanh 39.84
Quang Ngai Binh Son 39.84
Quang Ngai Tra Bong 39.84
Kon Tum Sa Thay 47.13

1hour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam
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8.5 Flash flooding in the northeastern provinces of Thailand 
caused by storm VAMCO 

 
During storm VAMCO from 13 to 16 September 2015 the tropical storm hit the 
LMB and then was reduced to low pressure before dissipating. On 16 and 18 
September the MRC-FFG system detected flash flood risk areas in Pak Chong and 
Wang Nam Khieo districts of Nakhon Ratchasima Province in Thailand (see Table 
8-3 and Figure 8-18). Table 8-3 shows the list of flash flood warning for some 
districts in the northeastern province of Thailand that were detected by MRC-FFG 
system on 16 and 18 September. Figure 8-18 shows the MRC-FFG system detection 
of the 3 hourly flash flood risk areas at Pak Chong and Wang Nam Khieo districts of 
Nakhon Ratchasima in Thailand on 16 and 18 September. 

According to reporting by the National New Bureau of Thailand on 18 September 
2015 (see appendix 1.2) this situation generated flash floods in Nakhon Ratchasima 
Province which corresponded with the FFG’s results and the flash flood warning for 
Pak Chong and Wang Nam Khieo districts of Nakhon Ratchasima Province in 
Thailand on 18 September 2015 (see Table 8-3 and Figure 8-18).  

 

Table 8-3 The warnings of 3 hourly flash flood risk districts in northeastern Thailand detected 
by MRC-FFG system on 16 and 18 September 2015 at 0:00 UTC 

(a) On 16 September 2015 at 00:00 UTC time 
 

 
 

(b) On 18 September 2015 at 00:00 UTC time 
 

 
 
 

 

Date of FFG products 16/09/2015  00:00 UTC (07:00 AM local time)

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  of Flash Flood Occurences Nakhon Ratchasima Pak Chong 47.54

Nakhon Ratchasima Wang Nam Khieo 47.54

1hour Flash Flood Guidance in Thailand

Date of FFG products 18/09/2015  00:00 UTC (07:00 AM local time)

3hour Flash Flood Guidance in  Thailand
Provinces Districts FFG Value Provinces Districts FFG Value
No Risk Areas  of Flash Flood Occurences Nakhon Ratchasima Pak Chong 46.71

Nakhon Ratchasima Wang Nam Khieo 46.71

1hour Flash Flood Guidance in Thailand



Evaluation

 

Page 112 

Figure 8-

 

8.6 

 
During 
flash flo
southern
Bolikha
detectio
districts
Septemb
informa
VAMCO

 

n Report on MR

-18 MRC-FF
central a

Flash flo
PDR cau

the storm V
ood risk ar
n province
amxay, Cha
on by the M
s of centra
ber 2015. B

ation of any
O from 13 t

RC-FFG System

FG system det
and southern V

ooding in 
used by st

VAMCO fr
eas and gen

es of Lao 
ampasak, S
MRC-FFG s
l and south
Based on th
y flash flood
to 17 Septem

m For Flood Sea

tected the 3 ho
Viet Nam on 1

the centr
torm VAM

rom 13 to 1
nerated war

PDR, esp
Savannakhet
system of t
hern provin
he available
d warnings
mber 2015.

ason 2015, 1st J

ourly flash flo
15 and 18 Sep

ral and so
MCO 

17 Septemb
rnings for 
pecially in
t and Seko
the 3 hourly
nces of La
e media inf
was report
  

June to 31st Dec

ood risk areas 
tember 2015

outhern pr

ber 2015 the
some villag

n the prov
ong (see Fi
y flash floo
ao PDR in
formation (
ted in Lao P

cember 2015 

at some distri

rovinces o

e MRC-FFG
ges in the c
vinces Kha
gure 8-19 
od risk area

the period
(see append
PDR during

 
icts in 

of Lao 

G detected 
central and 
ammouane, 
shows the 

as at some 
d 14 - 17 
dix 1.3) no 
g the storm 



 

Figure 8-19 

 
 

 

Evaluation 

MRC-FFG 
central and 

Report on MRC

system detect
southern Lao

RC-FFG System

ted the 3 hour
o PDR in the p

m For Flood Sea

rly flash flood
period 15 – 18

son 2015, 1st Ju

risk areas at s
 September 20

une to 31st Dece

some districts
015. 

ember 2015 

Page 113 

 
s in 



Evaluation Report on MRC-FFG System For Flood Season 2015, 1st June to 31st December 2015 

 

Page 114 

8.7 Summary 

 
The storm VAMCO brought in the period 13 – 17 September 2015 heavy rains that 
caused flash flooding in many areas on several tributaries and on the Mekong 
mainstream in the central and southern Viet Nam, the northeastern Thailand, and the 
central and southern Lao PDR (see appendix 1).    

Referring to Table 8-1, the daily rainfall on 15 September 2015 reached a maximum 
of about 195 mm at A Luoi station, located in the central Thua Thien Hue Province 
in Viet Nam. Due to the heavy rainfall the soil moisture condition was fully saturated 
in some areas in the northeastern parts of Cambodia, the central and southern parts of 
Viet Nam, the Northeast parts of Thailand, and also the southern parts of Lao PDR 
(see Figure 8-10 (c)), and would most likely cause flash flooding in these areas.  

Meanwhile in the period 14 – 17 September in Viet Nam the MRC-FFG system 
detected flash flood risk areas and generated warning for some districts in the 
provinces Binh Dinh, Binh Thuan, Da Nang, Dong Nai, Gia Lai, Kon Tum, Nghe 
An, Quang Binh, Quang Tri, Quang Nam and Quang Ngai (see Table 8-2 and Figure 
8-17 (b)). Media information media confirmed that flash floods affected the same 
provinces that received flash flood warnings through the MRC-FFG system; an 
exception was Ho Chi Minh Province where the system did not detect a flash flood 
risk. 

In Thailand in the period 16 - 18 September 2015 the MRC-FFG system detected 
flash flood risk areas and generated warnings for Pak Chong and Wang Nam Khieo 
districts in Nakhon Ratchasima Province (see Table 8-3 and Figure 8-18). This was 
verified with media reports that mentioned that Nakhon Ratchasima Province 
experienced flash floods. However the information of flash floods in the media 
reports did not mention which districts were affected by flash floods in Nakhon 
Ratchasima Province.  

Unfortunately according to media information no flash flood warnings were provided 
during the storm VAMCO in Lao PDR (see appendix 1.2). However during this 
storm the MRC-FFG system detected flash flood risk areas and generated warnings 
for some villages in the provinces of Khammouane, Bolikhamxay, Champassak, 
Savannakhet and Sekong. Meanwhile in the period 14 - 17 September water levels 
increased significantly with roughly 4 m at Mahaxai station on the Xe Bang Fai 
River, located in Khammouane Province, which corresponded with the MRC-FFG 
system detected flash flood risk areas and generated warnings for some villages of 
Khammouane Province.  

Based on a comparison between the observed daily accumulated rainfall, the 24hr 
MAP and the 24hr HE-sat, is can be concluded that the MRC-FFG system performed 
reasonably well in producing rainfall during the period 12 - 15 September 2015. 
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However the MRC-FFG system results (i.e. 24hr MAP and 24hr HE-sat) slightly 
varied (underestimated and overestimated values) when compared with the observed 
rainfall during the storm VAMCO, due to the uncertainty associated with MRC-FFG 
system results (see Figure 8-11 to Figure 8-13). 
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9.2 Heavy rainfall during the period of tropical storm 
MUJIGAE 

 
During the period 2 - 5 October 2015 the Tropical Storm MUJIGAE brought heavy 
rainfall and strong winds to northern parts of Viet Nam. It brought according to 
media reports (see Appendix 1.1) heavy rains to the provinces of Quang Ninh and 
Hai Phong, as well as the central Khanh Hoa Province on 4 and 5 October 2015. It 
brought torrential rain of 300 to 500 mm for Northern provinces. Due to the storm 
MUJIGAE, the northern mountainous areas of Viet Nam were required to make 
plans for evacuating residents from areas with a high risk of flash floods and 
landslides, especially in Quang Ninh, Lang Son and Cao Bang provinces.  

Figure 9-4 illustrates the daily rainfall distribution on 4 and 5 October 2015 that was 
obtained from rain gauge stations located within the LMB. Results show that heavy 
rainfalls occurred at Nakhon Phanom Province in the northeastern Thailand, 
Vientiane Province in the northern Lao PDR, Banteay Meanchey Province in the 
northern Cambodia, and also Kon Tum and Gai Lai provinces in the central Viet 
Nam.   

Figure 9-5 represents the 24hr MAP during the storm MUJIGAE from 2 to 5 October 
2015, the results show that the heavy rainfall occurred over parts of northern, central 
and southern Viet Nam, as well as in norther parts of Lao PDR, northeastern parts of 
Thailand and northern parts of Cambodia. The 24hr HE-sat at 00:00 UTC during the 
storm MUJIGAE from 2 to 5 October 2015 is shown in Figure 9-6. Results show that 
heavy rainfalls were occurring in some areas at the central and southern LMB region 
which possibly lead to flash flooding and landslides trigged by torrential rain.  

Figure 9-7 represents the 6hr ASM conditions during the period 2 - 5 October 2015. 
Results indicates that the soil moisture condition was saturated in some areas of the 
northern parts of Cambodia, some areas in the southern parts of Lao PDR, and also 
some areas in the southern parts of Viet Nam, which corresponded with the daily 
rainfall distribution in Figure 9-4. This resulted in a high risk of flash floods and 
landslides in some areas of the central and southern parts of LMB region.   
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Figure 9-
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9.3 Flash flooding in the southern provinces of Viet Nam 
caused by typhoon storm MUJIGAE 

 
During the storm MUJIGAE from 2 to 5 October 2015, the MRC-FFG system 
detected flash flood risk areas and generated warnings for some districts of the 
provinces Dak Lak, Binh Phuoc, Lam Dong, Kon Tum and Gia Lai in the southern 
part of Viet Nam. Table 9-1 shows the 1 hourly and 3 hourly flash flood risk areas in 
Viet Nam on 4 and 5 October 2015 at 00:00 UTC that were detected by MRC FFG 
system. Figure 9-8 and Figure 9-9 represent results on the images of 1 hourly and 3 
hourly FFG at 00:00 UTC (07:00 Phnom Penh time) on 4 and 5 October 2015.  

Unfortunately the FFG results in Table 9-1, and Figure 9-8 and Figure 9-9 during the 
storm MUJIGA did not correspond with the media information which reported that 
flash flood hit the northern parts of Viet Nam, whereas the MRC-FFG system 
detected flash flood warnings at some districts of the southern parts of Viet Nam.  

Figure 9-10 shows rain gauge stations located in the surrounding of the southern 
parts of Viet Nam. A comparison between the observed daily accumulated rainfall, 
the 24hr MAP and the 24hr HE-sat is shown in Figure 9-11. The data was obtained 
from eight rain gauge stations, namely Dak To (140715), Pleiku (140703), An Kne 
(130803), Ayunpa (130804), Buon Me Thuoc (120801), Mdrak (120806), Dak Nong 
(120712), Buon Ho (120805), Ialy (220409) stations (see Figure 9-10). 

Table 9-1 The warnings of 1 and 3 hours flash flood risk areas in Viet Nam on 4 and 5 October 
2015 at 00:00 UTC that were detected by MRC-FFG system.  

FFG products on 4 October 2015 

 
FFG products on 5 October 2015 
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On 4 and 5 October 2015, according to the media (see appendix 1.1), the storm 
brought heavy rainfall to the northern provinces Quang Ninh and Hai Phong, and 
also to the central province Khanh Hoa in Viet Nam. The storm brought torrential 
rains of 300 to 500 mm to the Northern provinces of Viet Nam.  

Meanwhile during the storm MUJIGAE from 2 to 5 October 2015 the MRC-FFG 
system detected flash flood risk areas and generated warnings for some districts of 
the provinces Dak Lak, Binh Phuoc, Lam Dong, Kon Tum and Gia Lai in the South 
of Viet Nam (see Table 9-1 and Figure 9-8 and Figure 9-9). Unfortunately, the FFG 
results did not correspond with the media information which reported that flash 
floods hit the northern part of Viet Nam, whereas the MRC-FFG system detected 
flash flood risk areas and generated warnings for some districts in the southern part 
of Viet Nam. In summary the MRC-FFG system did not provide good FFG results 
during the storm MUJIGAE.  
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10. Conclusions and recommendations 

10.1 Conclusions 

 
Flash floods in the Mekong region is a recurrent event which has the potential to 
adversely affect economic, human, lives, properties, and infrastructures. Currently, 
the Lower Mekong region have become increasingly more concerned with flash 
floods, and are looking for ways to improve flood preparedness to limit the extent of 
damage. According to the media reported (see appendix 1), flash floods and 
landslides occur very often in mountainous areas of the upper and central of Mekong 
region.   

Since 2010, the MRC-FFG system has been operating successfully. It provides 
products to support the development of warning and estimate the risk of flash 
flooding from rainfall events in the sub-basins of the MRC member countries. The 
main aim of this report is to evaluate the performance of MRC-FFG system in village 
and district areas of the MRC member countries for the detection of the risk areas of 
potential flash floods during the 2015 flood season from May until the late of 
November.  

This report is the fifth evaluation report of MRC-FFG system. The report does not 
cover all of the flash flooding that occurred in 2015 flood season, it is based on the 
available flash flood information that was collected from the media (see appendix 1). 
However, it is difficult to evaluate the MRC-FFG results using media information 
due to the fact that flash floods occurred in areas which are difficult to access and 
there are no reports available. The MRC-FFG system often indicated a flash flood 
risk in the flooded areas, but it is lacking an accurate and complete database of flash 
flood events. This makes it difficult to put a number on the success rate.  

There were 30 tropical storms during year 2015 over the Pacific Ocean, and/or the 
East Sea (see Figure 3-1). There are four tropical storms, namely (1) KUJIRA, (2) 
KOMEN, (3) VAMCO and (4) MUJIGAE that caused serious flash floods affecting 
the LMB. Referring to Figure 3-3, heavy rainfall occurred during flood season 2015 
over the upper and central parts of LMB, especially in Vientiane, Xaysomboun, 
Bolikhamxay and Xiangkhouang province in Northern Lao PDR, in Khammouane 
Province in Central Lao PDR, as well as in Thua Thien Hue Province in Central Viet 
Nam causing several flash floods hitting these areas, according to media information 
(see appendix 1).  

During the flood season 2015 the MRC-FFG system generated warnings for many 
village and district risk areas of MRC member countries as is shown in Figure 3-4. 
The most frequently issued flash flood warning for village risk areas in Lao PDR is 
Phonxay village in Luang Prabang Province located in the Northern Lao PDR for 
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which the MRC-FFG system detected about 64 flash flood warnings. The most 
frequently issued flash flood warning for district risk areas in Viet Nam is Phong Tho 
district of Lai Chau Province located in the Northern part of Viet Nam for which the 
MRC-FFG system detected about 77 flash flood warnings. In Thailand, the most 
frequently issued flash flood warning for district risk areas in Thailand are: about 14 
events at Chiang Kham district of Phayao Province, and Thoeng District of Chiang 
Rai Province, Northern Thailand. During flood season 2015 only 10 events of flash 
flood warnings were detected by the MRC-FFG system in Cambodia, Chay village of 
Ratanakiri Province, located in the Northeast of Cambodia, as the most frequently 
issued flash flood warnings for the last 5 years. 

Most of the flash flood risk areas in the Mekong region that were detected by the 
MRC-FFG system occurred in the northern province of Viet Nam, and in the 
northern province of Lao PDR (see Figure 3-4). Unfortunately during the flood 
season 2015 there were numerous periods in which “missing data” were reported, 
especially at Phongsaly, Muong Namtha, Oudomxay  and Moung Ngoy stations 
located within the northern province of Lao PDR. Limiting the “missing data” in 
these areas is highly necessary in order to improve the verification of flash floods 
and getting ‘grip’ on the accuracy of the system in these areas.   

According to the media reports (see appendix 1) several flash floods hit the coastline 
area during flood season 2015. Unfortunately the present MRC-FFG system is not 
able to estimate rainfall for coastal areas. Therefore, the FMMT should contact HRC 
and look into the possibilities to provide flash flood guidance for coastal areas as 
well.  

Finally, it can be stated that the MRC-FFG system performance during flood season 
2015 was capable of predicting expected rainfall amounts with reasonable accuracy; 
the system is potentially a very effective tool for flash flood forecasting in the 
Mekong region.   

10.2 Recommendations 

 

The recommendations would further develop the MRC-FFG system for enhancing 
the accuracy of flash flood forecasting, and to reduce damage, the risk of lives, 
properties and also to avoid future catastrophes caused by flash floods are listed 
below: 

 

1. Based on the results of MRC-FFG system, there are many failing detection 
flash flood risk areas of the MRC-FFG system (i.e. underestimated and 
overestimated). It is recommended that to improve the Mean Aerial 
Precipitation (MAP) product for reliable rainfall measurement needs to be 
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reviewed the bias correction factor. Once, updated the bias correction factor, 
should re-run the MRC-FFG system, review and verify the results. 
 

2. In order to develop, implement and operate the MRC-FFG system, the data 
and information such as daily, and/or hourly, monthly climatological data, 
precipitation data (hourly, daily, monthly), air temperature (hourly, daily, 
monthly), soil moisture data, the updated land use/land cover map, 
streamflow discharge data for tributary streams to Mekong River or upstream 
(hourly, daily, monthly), stream stage data (hourly, daily, monthly), radiation 
data for computation of evapotranspiration (daily, monthly), wind and 
humidity data for computation of potential evapotranspiration (daily, 
monthly), etc. are needed for system operations and bias correction. It is 
recommended that this information is significant to review bias correction 
factor for improving the MAP.  
 

3. For the evaluation of effectively MRC-FFG system and to improve the 
accuracy of the system, it is recommended that to build confidence in the 
system a more orderly way to collect the information of flash flood is needed. 
National flood relief authorities should build up a data base on the exact 
location of flash floods and the damage occurrences, and report to the 
RFMMC. Then the effectiveness of the system can be properly evaluated, and 
weaknesses of the system identified and rectified.  
 

4. GIS database of village, district and province information is a significant 
input to address the high risk area of flash floods. Since 2010 until present, 
RFMMC still lack on the information about the village database in GIS 
format (ArcGIS point file) of Thailand and Viet Nam for the input into GIS 
database. With this information would help the capability MRC-FFG system 
to issue a warning on possible flash floods occurrence in Thailand and Viet 
Nam. It is recommended that to figure it out how to coordinate with the line 
agencies concerned to provide and support the Thailand and Viet Nam village 
database (GIS point file). 
 

5. The current GIS database such as the village, district and province name and 
boundary received from national line agencies in 2003. This information may 
not consistent and out of date with the current GIS database of each country. 
It is recommended that the update GIS database is a significant input to issue 
the warnings on possible flash floods occurrences.  
 

6. According to the flash flood information of the media reported (see appendix 
1), flash flooding occurrences at many districts under flash flood watch 
(yellow color scale) (see Figure 1-2). It is recommended that the routine daily 
operational flash flood forecasts should also taking into account the flash 
flood watch warnings.  
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7. The RFMMC’s MRC-FFG system could contribute to the preparedness by 

offering the training courses in the use of the system and by urging the 
countries to alert flash flood warnings. It is recommended that to conduct 
refreshment training courses of MRC-FFG system operation for the purpose 
to improve on FFG operation, and also to exchange the knowledge and 
experiences on FFG operation with National Center’s and the RFMMC 
operators.   
 

8. It is recommended that a strengthening of the staff at all levels to be able to 
handle flash flood forecasting and warnings.  
 

9. For effective disaster flash flood risk reduction, it is recommended that the 
community awareness of flash flood with user agencies is needed. 
 

10. During the serious weather conditions such as tropical storms, tropical 
depressions, ITCZ etc. Flash floods can occur at any time at any area of the 
Mekong region. It is recommended that the daily operational flash flood 
forecast should update the flash flood warnings on the MRC webpage and 
publish three times during daytime with 6 hourly intervals, at 07:00 am, 
01:00 PM and at 07:00 PM, respectively.  
 

11. Identifying areas prone to significant risk of flash floods requiring the local 
authorities to conduct flood hazard assessment through hydrological and 
other technical backup provided by relevant technical agencies. 
 

12. It is recommended that the frequency of flash flood warnings mapping in 
Mekong region is needed. This information will define the risk areas of flash 
flooding under several weather conditions.    
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Appendix 1 The source of flash flood information from 
the media 

Appendix 1.1 Viet Nam 

 
During the tropical storm KUJIRA from 20 June to 25 June 2015 

 
Source: Viet Nam News on 22 June 2015  
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Source: The Watchers website on 24 June 2015 
(http://thewatchers.adorraeli.com/2015/06/24/typhoon-kujira-impacts-southern-china-and-vietnam-
brings-heavy-rain/) 

 
Source: Viet Nam News on 24 June 2015 
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Source: Viet Nam News on 26 June 2015 

 
Source: The Watchers website on 26 June 2015 



 

Source: The
(http://www

Source: Viet
 

Evaluation 

e Saigon webs
w.sggpnews.or

t Nam News o

Report on MRC

it on 26 June 
g.vn/Nature/W

on 27 June 20

RC-FFG System

2015 
Weather/2015/

015 

m For Flood Sea

/6/114265/) 

 

son 2015, 1st Juune to 31st Deceember 2015 

Page 139 

 



Evaluation

 

Page 140 

During 
August 

Source: V
 

Source: V
 

 

n Report on MR

the heavy m
2015 

Viet News onl

Viet New onlin

RC-FFG System

monsoon rai

line on 27 July

ne News on 2

m For Flood Sea

ins and trop

y 2015 

8 July 2015 

ason 2015, 1st J

pical storm K

June to 31st Dec

KOMEN fr

cember 2015 

om 26 July to 6 

 

 



 

Source: Vien
 

Source: Vien
 

Source: Tuo

Evaluation 

ntiane Time N

ntiane Time N

oitrenew5.vn (

Report on MRC

News on 29 Ju

News on 30 Ju

(the news gate

RC-FFG System

uly 2015 

uly 2015 

eway of Viet N

m For Flood Sea

Nam) on 30 Ju

son 2015, 1st Ju

 

uly 2015 

une to 31st Deceember 2015 

Page 141 

 

 



Evaluation

 

Page 142 

Source: V
 

Source: V

n Report on MR

Viet Nam New

Viet Nam New

RC-FFG System

ws on 31 July 

ws on 31 July 

m For Flood Sea

2015 

2015 

ason 2015, 1st J

 

June to 31st Deccember 2015 

 



 

Source: Viet
 

Source: Viet

Evaluation 

t Nam News o

t Nam News o

Report on MRC

on 1 August 2

on 3 August 2

RC-FFG System

2015 

2015 

m For Flood Season 2015, 1st Juune to 31st Dece

 

 

ember 2015 

Page 143 



Evaluation

 

Page 144 

Source: T
 
During 

Source: T
 

Source: X
 

 
 
 
 
 
 
 
 

n Report on MR

Thai PBS NEW

the tropical

Thanhnien New

Xinhuanet New

RC-FFG System

WS on August

l storm VAM

ws on 14 Sept

ws on 14 Sept

m For Flood Sea

t 4, 2015 

MCO from 

tember 2015

tember 2015 

ason 2015, 1st J

13 to 17 Se

June to 31st Dec

eptember 20

cember 2015 

015 

 

 

 



 

Source: Viet
 

Source: Acc

 

Source: Eart
 

Evaluation 

t Nam News o

cuWeather on 

thweek on 18 

Report on MRC

on 15 Septemb

16 September

September 20

RC-FFG System

ber 2015 

r 2015 

015 

m For Flood Season 2015, 1st Juune to 31st Dece

 

ember 2015 

Page 145 

 

 



Evaluation

 

Page 146 

Source: V

 

Source: V
 
 
 
 
 
 
 
 
 

n Report on MR

Viet Nam New

Viet Nam New

RC-FFG System

ws on 19 Septe

ws on 21 Septe

m For Flood Sea

ember 2015 

ember 2015 

ason 2015, 1st JJune to 31st Dec

 

cember 2015 

 



 

During the
 

Source: Viet
 

Source: Viet
 
 

Evaluation 

e tropical st

t Nam News o

t Nam News o

Report on MRC

torm MUJIG

on 2 October 2

on 3 October 2

RC-FFG System

GAE from 2

2015 

2015 

m For Flood Sea

2 to 5 Octob

son 2015, 1st Ju

ber 2015 

une to 31st Deceember 2015 

Page 147 

 



Evaluation

 

Page 148 

Source: V

 

n Report on MR

VietnamPlus o

RC-FFG System

on 4 October 2

m For Flood Sea

2015 

ason 2015, 1st JJune to 31st Deccember 2015 

 



 

Appendi

 
During the
August 20

Source: Nati
 

Source: Nati

Source: Nati

 

Evaluation 

ix 1.2 Th

e heavy mo
015 

ional News B

ional News B

ional News B

Report on MRC

hailand 

nsoon rains

ureau of Thai

ureau of Thai

ureau of Thai

RC-FFG System

s and tropica

iland on 26 Ju

iland on 30 Ju

iland on 31 Ju

m For Flood Sea

al storm KO

uly 2015 

uly 2015 

uly 2015 

son 2015, 1st Ju

OMEN from

une to 31st Dece

m 26 July to

ember 2015 

Page 149 

 6 

 

 

 



Evaluation

 

Page 150 

Source: N
 

Source: N
 

Source: N

n Report on MR

National News

National News

National News

RC-FFG System

s Bureau of Th

s Bureau of Th

s Bureau of Th

m For Flood Sea

hailand on 1 A

hailand on 2 A

hailand on 3 A

ason 2015, 1st J

August 2015 

August 2015 

August 2015 

June to 31st Deccember 2015 

 

 

 



 

 

Source: Nati

 

Source: Chi

 
 
 

Evaluation 

ional News B

angRai Times

Report on MRC

ureau of Thai

s Provincial an

 

RC-FFG System

iland on 4 Aug

nd Local New

m For Flood Sea

gust 2015 

ws on 4 Augus

son 2015, 1st Ju

t 2015 

une to 31st Deceember 2015 

Page 151 

 

 



Evaluation

 

Page 152 

Source: N

 

n Report on MR

National News

RC-FFG System

s Bureau of Th

m For Flood Sea

hailand on 5 A

ason 2015, 1st J

August 2015 

June to 31st Deccember 2015 

 



 

Source: Nati
 

Source: Chi
 

Evaluation 

ional News O

angRai Times

Report on MRC

Online on 5 Au

s on 5 August 
 

RC-FFG System

ugust 2015 

2015 

m For Flood Season 2015, 1st Juune to 31st Deceember 2015 

Page 153 

 

 



Evaluation Report on MRC-FFG System For Flood Season 2015, 1st June to 31st December 2015 

 

Page 154 

 
Source: Bangkok Post News on 7 August 2015 

 
 
During the tropical storm VAMCO from 13 to 17 September 2015 
 

 
Source: National News Bureau of Thailand on 3 September 2015 

 

 
Source: National News Bureau of Thailand on 4 September 2015
 

The Huai Plu Witthayakhom School is flooded on Thursday. 
(Bangkok Post photo)  

About 400 students were evacuated yesterday after flash
floods from a heavy downpour blocked the entrance to a
school and a road in Chiang Rai. Torrential rainfall in Chiang
Rai flooded Huai Plu Witthayakhom School and Mae Fah
Luang University in tambon Tha Sut of Muang district
yesterday, with water levels reaching as high as 50cm,
according Officials from the Chiang Rai Provincial Disaster
Prevention and Mitigation Department, soldiers and border
patrol police shuttled the 400 students out of the deluge using
flat-bottomed boats. No casualties were reported. The school

and the university were temporarily closed. The electricity was also cut off to prevent people from being
electrocuted. Numerous commuters and broken-down vehicles were also stuck in traffic along 500 metres of flooded
Phahon Yothin road. Police and the university's officers pumped floodwater off the road and into the Mae Khao Tom
River. Tambon Tha Sut municipality also built sandbag walls in flood-prone areas to try to contain the excess water.
Tambon Tha Sut municipality also built sandbag walls in flood-prone areas to try to contain the excess
water.  Authorities said several days of heavy rainfall triggered the flash floods from Doi San Ton Kok and creeks in
Ban Bo Thong, Ban Huai Kian, Ban Si Pa Sang, which inundated many areas in Muang district. The Disaster
Prevention and Mitigation Department director-general Chatchai Promlert said if heavy rain falls, residents in the
following areas should prepare for the risk of flash floods: Nong Khai, Bung. Waves in the Andaman Sea are likely
to reach two to three metres high in upcoming weeks, and ships should proceed with caution while small boats
should stay ashore, he added. Meanwhile, the water level in the Mekong River dropped from 7.3 metres to 7.1
metres yesterday, and the water level in the Sai River along the Thai-Myanmar border also fell. Fifteen districts in
Sukhothai and Suphan Buri provinces may continue to suffer from drought, Mr Chatchai said.
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Source: National News Bureau of Thailand on 18 September 2015 
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