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1. Background Information 

 
To respond to regional and national needs and in order to address the problems of flash 

floods in each MRC Member Country of the Mekong River Commission (MRC), the 

MRC and the Hydrological Research Centre (HRC) in San Diego, California, USA, 

with the financial support from the Office of US Foreign Disaster Assistance (OFDA) 

of the US Agency for International Development (USAID) have jointly implemented 

flash-flood mitigation in Cambodia, Lao PDR, Thailand and Viet Nam under the MRC 

Flood Management and Mitigation Programme (FMMP).  

 

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

were installed at MRC’s Regional Flood Management and Mitigation Centre 

(RFMMC) in Phnom Penh, Cambodia, which allowed the line agencies of the MRC 

member countries and the RFMMC to get access to the FFG products for training as 

well as for operational purposes. A five-day MRC-FFG system in-depth regional 

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

course were successfully organised in 2010. Presently the MRC-FFG system is put in 

an operational testing mode in order to fine-tuning as well as to gain further experience. 

 

During the 2010 flood season the Flash Flood Guidance System (FFG SYSTEM) has 

been operating successfully. Reference is made to the records of tropical storms and 

records of tropical depressions.  

 

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

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

System was processed, updated and posted in the MRC flood forecasting webpage in 

parallel with the river flood forecast. During the severe weather condition in the 2013 

flood season, such as tropical storm “BEBINCAN”, “RUMBIA”, “JEBI”, 

“MANGKHUT”, “WUTIP” and the Inter Tropical Conversion Zone (ITCZ), the 

MRC-FFG system did detect very clearly the flash flood risk areas in some villages 

and districts of the four MRC Member Countries. During the 2014 flood season the 

flood forecasting team of RFMMC continued operating the Flash Flood Guidance 

System. The MRC-FFG system detected very clearly the flash flood risk areas in some 

villages and districts of the LMB during the severe weather condition of flood season 

2014 such as Tropical storm “RAMMASUN”, “KALMAEGI”, “SINLAKU”, 

”HAGUPIT” and several ITCZ and low pressure. During the flood season 2015 the 

MRC FFG system was continued to operated and it was successful detected several 

flash flood even during the severe weather condition such as tropical storms 

“KIJURA”, “VAM CO”, several ITCZ, and Low Pressure. In March 2012 the first 

evaluation report on MRC-FFG system has been produced, to evaluate the 

performance of FFG system for period from May until 31 October 2011.  
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The present evaluation report is a seventh evaluation report of MRC-FFG system, it 

produced to evaluate the performance of FFG System for the detection of the risk areas 

of potential flash floods in villages and districts in Cambodia, Lao PDR, Thailand and 

Viet Nam during the flood season from 01 June until 15 December 2016. 
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2. Methodology to Evaluate Flash Flood Guidance 

Product 

 
The methodology for evaluation of flash flood guidance product used in the present 

report is based in two concepts. The first concept evaluates the feed-back of the FFG 

System from the users or from other sources of information such as the media or the 

press. As the link between the regional flood center and the local people (through the 

focal person at national line agencies) is not yet fully established, the feed-back 

information on flash flood areas was mainly collected from the national media, such 

as online newspapers.  

 

The second concept evaluates the FFG System through the recorded water levels that 

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

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

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

sub-catchments.  

 

The record daily rainfall of the observed stations, where available at the flash flood 

risk areas also used as the support data for evaluate the flash flood occurred. The hydro 

meteorological data used for evaluation this report was received from national line 

agencies through the Hydmet database. According to the Memorandum of 

Understanding (MOU) on data exchange for the flood forecasting operation, the 

national line agencies provided the rainfall and water level data to MRC-RFMMC 

about 160 stations. The annex 2B present the map of rainfall and water level stations 

of the Hymet database network, which used for the FFG system analysis.  
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3. Flash Flooding in the Mekong Region 

 

There were 40 tropical storms and tropical depression which developed over the 

Pacific Ocean or over the East Sea (also South China Sea) during 2016 (data up to 15 

December 2016); four to five of them caused serious flash floods, affected the 4 MRC 

Member Countries of Lower Mekong Basin. Figure 3-1 presents the track of the 

tropical storm during the year 2016. List of the tropical storm and depression happened 

in the North-West Pacific for flood season 2016 is provided in the annex 1B of this 

report.  

 

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

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

Figure 3-2 presents an example of weather chart during the ITCZ occurrence in 

Mekong region. The next paragraphs describe examples of flash floods, which 

occurred at some tributaries during the severe weather condition of the 2016 flood 

season. 

 

At least 12 flash floods has been occurred at the Mekong region during the flood season 

2016, especially for the areas of the Viet Nam and Lao PDR. August 2016 was a month 

where the flash flood has been seriously occurred in the LMB region. Figure 3-3 

present the calendar date recorded the flash flood occurred in the LMB region. 

 

 
Figure 3-1 The tropical Storm Track during the year 2016, Source: UNISYS. 
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Source: Thai Meteorological Department 

Figure 3-2 Weather Chart issued at 18:00 UTC on 03 August, 2016. 

  

 
Figure 3-3 Calendar date of flash flood recorded in the LMB  
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3.1 Flash flooding in the northern part of Lao PDR, caused by 

low pressure during 23 July 2016 

3.1.1 Weather condition during the third week of July 

The whole third week of July, from 21 to 23, the Lower Mekong Basin was covered by low 

pressure, which laid across upper Thailand to northern part of Viet Nam via the central and 

northern parts of Lao PDR. During this period, some areas of central and northern parts of Lao 

PDR, eastern part of Thailand, central and northern parts of Viet Nam, were covered by the 

heavy rain. Figure 3.1-1 and Figure 3.1-2 present the weather chart of Mekong region during 

the third week of July 2016. Figure 3.1-3 present the Infrared Image, MTSAT IR, at 23.00 

UTC on July 21, 2016. 

 

 
Source: TMD Source: TMD 

Figure 3.1-1 Weather chart issued at 18:00 

UTC on 21 July 2016.  

 

Figure 3.1-2 Weather chart issued at 18:00 

UTC on 23 June 2016. 

 

 
Source: Japan Meteorological Agency 

Figure 3.1-3 Infrared Image, MTSAT IR, at 23.00 UTC on July 21, 2016 
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3.1.2 Heavy rainfall during the period 21-24 July 2014  

From 20 to 24 July 2016 the Central and Northern Provinces of Lao PDR were covered 

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

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

Provinces raised up to 100 mm. Figure 3.1-4 to Figure 3.1-7 show accumulated rainfall 

of hydro-meteorological stations located in Bolikhamxay and Xiengkhuang provinces 

from 20 to 24 July 2016. Figure 3.1-8 to Figure 3.1-9 present the 24 hours accumulated 

rainfall from Hydroestimator (satellite rainfall estimated).  

 

  
Figure 3.1-4 Accumulated rainfall at 

Moung Borikhan Station. 

Figure 3.1-5 Accumulated rainfall at 

Moung Mai Station. 

 

 
Figure 3.1-6 Accumulated rainfall at 

Phiengluang Station. 

Figure 3.1-7 Accumulated rainfall at 

Chiang Saen Station. 

 

 

 

6 
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Figure 3.1-8 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

20 July to 00:00 UTC on 21 

July 2016.  

 

Figure 3.1-9 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

21 July to 00:00 UTC on 22 

July 2016. 

 

3.1.3 Flash flooding in the Central and Southern Provinces of Lao PDR 

On 22 July 2016 at 00:00 UTC (07:00 local time) the MRC-FFG system detected that 

some areas covering villages in the Northern Provinces of Lao PDR, such as Bokeo 

and Xayaboury Provinces, were at risk of flash flood occurrence. Figure 3.1-10 

presents the 3 hourly FFG value at some areas of Central Provinces of Lao PDR.  

 

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

on 22 July 2016 at 00:00 UTC was confirmed by the information published in the Lao 

PDR newspaper “Vientiane Times” on 26 July 2016, which informed that on evening 

of 23 July 2016 flash flood has been occurred in some areas in Xayaboury Province. 

Some flash flood risk areas that detected by the FFG system on 22 July 2016 at 00:00 

UTC corresponded with the reported flash flood areas. Table 3.1-1 show the list of the 

flash flood risk villages detected by MRC FFG system on 22 July 2016 at 00:00 UTC 

the Information from the “Vientiane Time” newspaper provided in the annex A of this 

report.  
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Figure 3.1-10 Flash flood risk areas detected by MRC-RFMMC-FFG system on 22 July 2016. 

 
Table 3.1-1 Flash flood risk village detected by MRC –FFG system on 22 July 2016 at 00UTC 

 

Date of FFG products UTC time

Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value

No Risk Areas to Flash Flood Occurence  Bokeo Pha  Oudo KANG 44.96

Bokeo Pha  Oudo MOKPORN 44.96

Bokeo Pha  Oudo MOKSOUK 44.96

Bokeo Pha  Oudo MOKKHA KANG 44.96

Bokeo Pha  Oudo SIBOUNHEUANG 44.96

Bokeo Pha  Oudo PHA OU DOM 44.96

Bokeo Pha  Oudo THINKEO NEUA 44.96

Xayaboury Xienghon MOK SA KIEN 45.09

Xayaboury Xienghon HONG KHOU 45.09

Xayaboury Xienghon KEW KENE 45.09

Xayaboury Xienghon NGEW 45.09

Xayaboury Xienghon NAM BENG 45.09

Xayaboury Xienghon LAO OU 45.09

Xayaboury Xienghon LAO SA NO 45.09

3hour Flash Flood Guidance in Lao

22/07/2016 00:00

1hour Flash Flood Guidance in Lao
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3.1.4 Impacts of low pressure weather to the water levels in some tributaries 

of the Mekong River Basin 

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

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

increase of water level at some tributaries of Nam San, Nam Ngiep sub-catchments on 

22 - 24 July 2016. And also water level at some stations located in the mainstream of 

the Mekong at the northern part of Lao PDR has been remarkably increased. For 

example, in the hydrological station Pak Ben, the water level increased from 8.12 m at 

7:00 AM on 25 July to 12.15 m at 7:00 PM of 25 July 2016, while at the hydrological 

station Paklay in the Mekong mainstream the water level started to increase from 4.85 

m at 07:00 PM on 24 July 2016. Figure 3.1-11 to Figure 3.1-12 present the hydrograph 

at some hydrological stations of the Mekong tributaries. 

 

 
Figure 3.1-11 Hydrograph at hydrological stations of Mekong tributaries in Lao PDR during the low 

pressure period from 22 to 25 July 2016. 
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Figure 3.1-12 Hydrograph at hydrological stations of Mekong mainstream in Lao PDR during the 

low pressure period from 22 to 25 July 2016. 
 

3.1.5 Conclusions 

1. During the third week of July from 21 to 24 July 2016, the Lower Mekong Basin 

was covered by low pressure, which laid across upper Thailand to the northern part 

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

northern part of Lao PDR, and northern part of Viet Nam have been covered by 

heavy rainfall.  

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

Bolikhamxay and Xayaboury Provinces of Lao PDR increased to levels of 100 

mm.  

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

Ngiep sub-catchments increased about 3-4 m on the 23 to 25 July 2016. 

4. On 22 July 2016 at 00:00 UTC (07:00 local time) the MRC-FFG system detected 

that some areas villages of the Northern Provinces of Lao PDR, such as Bokeo, 

Xayaboury provinces of Lao PDR, were at the risk of flash flood occurrence. The 

information on flash flood risk areas, detected by MRC-FFG system on 22 July 

2016 at 00:00 UTC, was confirmed by the information published in the Lao PDR 

newspaper “Vientiane Times” on 26 July 2016. Some flash flood risk areas, 

detected by the FFG system on 22 July 2016 at 00:00 UTC, corresponded with the 

reported flash flood areas.  
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3.2 Flash flooding in the Northern Provinces of Viet Nam, 

caused by tropical storm “MIRINAE” 

3.2.1 Weather condition during the third week of July 2016 

 “MIRINAE” formed as a tropical depression over the central part of the South China 

Sea about 300 km east of Xisha on the night of 25 July. Moving west-northwestwards, 

it intensified into a tropical storm the next morning. “MIRINAE” made landfall over 

the east coast of Hainan Island on the night of 26 July and weakened slightly while 

crossing Hainan Island. After entering Beibu Wan, “MIRINAE” re-organized and re-

intensified the next morning, becoming a severe tropical storm on the evening of 27 

July and reaching peak intensity with an estimated sustained wind of 90 km/h near its 

centre. “MIRINAE” made landfall over the coast of northern Vietnam that night and 

weakened gradually. Tropical storm “MIRINAE” is the first tropical storm hit the 

Vietnam this year It finally dissipated over northern Vietnam on the evening of 28 

July. 

 

Figure 3.2-1 presents the position of tropical depression at the Pacific Ocean. The 

storm then moved in westerly direction.  

 

 
Figure 3.2-1 Track of the tropical storm “MIRINAE”. Source : ECHO 
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3.2.2 Rainfall during the period of tropical storm “MIRINAE” 

During the period from 25 to 28 July 2014, when typhoon storm “MIRINAE” was 

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

Nam, Figure 3.2-2 to Figure 3.2-3present the daily accumulated rainfall at some 

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

this period almost reached 50 to 70 mm per day. Figure 3.2-4 to Figure 3.2-5 present 

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

 

 
Figure 3.2-2 Daily accumulated rainfall 

(in mm) at Mai Chau 

Station. 

 

Figure 3.2-3 Daily accumulated rainfall (in 

mm) at Quang Nhai Station. 

  
Figure 3.2-4 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

27 July to 00:00 UTC on 28 

July 2016. 

Figure 3.2-5 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

28 July to 00:00 UTC on 29 

July 2016. 
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3.2.3 Flash flooding in the Northern Provinces of Viet Nam, caused by 

tropical storm “MIRINAE” 

From 28 July 2016 at 00:00 UTC (07:00 AM of 28 July 2016 local time) the MRC-

FFG System detected only two districts of the Nghe An Province in the northern part 

of Viet Nam were at the risk of flash flood occurrence. But according to the 

information published in newspaper, that the tropical storm “MIRINAE” cause a 

serious flash flood in some provinces in the coastal areas of the northern part of Viet 

Nam, such as Nam Dinh, Ninh Binh, Thai Binh, on morning of 28 July 2016, That 

mean the MRC FFG system did not well to detect the flash flood during the tropical 

storm “MIRINAE” fist storm of the LMB region. The primary investigation of this 

problem we found that calculation of soil moisture model of the MRC FFG system 

during the tropical storm “MIRINAE” was not correct. Figure 3.2-6 presents the 3 hour 

flash flood risk areas at some districts of the Northern Provinces of Viet Nam. Figure 

3.2-7 and Figure 3.2-8 presents map of Average soil moisture condition calculated by 

the MRC FFG system on 27 July 2016 at 18:00 UTC and on 28 July 2016 at 00:00 

UTC, where show the soil condition in the northern part of Viet Nam calculated by 

Model simulation was very dry.  

 

 
Figure 3.2-6 Flash flood risk areas detected by MRC-RFMMC-FFG (3 hour FFG) system on 28 

July 2016. 
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Figure 3.2-7 6 hour Average soil Moisture 

condition (ASM) of Model 

calculation of MRC FFG system 

on 27 July 2016 at 18:00 UTC  

 

Figure 3.2-8 Present the 6 hour Average 

soil Moisture condition 

(ASM) of Model calculation 

of MRC FFG system on 28 

July 2016 at 00:00 UTC. 

3.2.4 Conclusions  

1. The tropical storm “MIRINAE” is the fourth storm of the year 2016, which was 

also the first storm that hit Viet Nam, and caused a serious damage to the Northern 

Provinces of Viet Nam. 

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

moderate rainfall during the period that TS “MIRINAE” hit the Mekong Region. 

Some of those rainfall stations recorded an amount of daily rainfall up to 70 and 

100 mm. 

3. On 28 July 2016 at 00:00 UTC the MRC-FFG System detected two districts in 

Nghe An Province of northern part of Viet Nam were at the risk of flash flood 

occurrences, but the flash flood has been occurrence in other provinces of the 

coastal areas of the northern part of Viet Nam when the tropical storm 

“MIRINAE” landed, The primary investigation show that the miss detection of 

MRC FFG system was cause by insufficient of the Soil moisture estimation by 

model.  

4. It is suggested that the model parameter for calculation of soil moisture condition 

should be review, and recalibrated.  
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3.3 Flash flooding in the Northern Provinces of Viet Nam, 

caused by tropical storm “NIDA” 

3.3.1 Weather condition during the first week of August 2016 

During July 28, a tropical depression developed about 1,020 km (635 mi) to the east-

southeast of Manila in the Philippines. Over the next day as the system moved north-

northwestwards under the influence of a subtropical ridge of high pressure, deep 

convection started wrapping into the system's low level circulation center. On July 31, 

NIDA made landfall over the area between Baggao and Gattaran of the Cagayan 

Province in the Philippines at 13:20 PST (05:20 UTC) as a severe tropical storm. At 

03:35 CST on August 2 (19:35 UTC on August 1), NIDA made landfall over Dapeng 

Peninsula of Shenzhen, Guangdong, China as a severe tropical storm. Then the NIDA 

system was transform to the tropical depression on 3 August 2016 at border of Guangxi 

and Guizhou Province of China. Figure 3.3-1 presents the position of tropical storm 

“NIDA” at the Pacific Ocean. The storm then moved in westerly direction to China. 

 

 
Figure 3.3-1 Track of the tropical storm “NIDA”. Source: ECHO 

 

 
 

3.3.2 Rainfall during the period of tropical storm “NIDA” 

During the period from 03 to 05 August 2016, when typhoon storm “NIDA” was active 

and transformed to the tropical depression cell at the southern part of China, heavy 

rainfalls occurred at some areas in the northern part of Viet Nam, Figure 3.3-2 to Figure 

https://en.wikipedia.org/wiki/Philippine_Standard_Time
https://en.wikipedia.org/wiki/Coordinated_Universal_Time
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3.3-5 present the daily accumulated rainfall at some stations located at the Northern 

Provinces of Viet Nam, where the daily rainfall during this period almost reached 60 

to 100 mm per day. Figure 3.3-6 and Figure 3.3-7 present the 24 hours accumulated 

rainfall from Hydroestimator (satellite rainfall estimated). 

 

 
Figure 3.3-2 Daily accumulated rainfall (in 

mm) at Moung Te Station in 

Lai Chau Province. 

Figure 3.3-3 Daily accumulated rainfall (in 

mm) at Sin Ho Station in Lai 

Chau Province. 

 

 
Figure 3.3-4 Daily accumulated rainfall 

(in mm) at Quynh Nhai 

Station in Son La Province. 

 

Figure 3.3-5 Daily accumulated rainfall (in 

mm) at Tam Duong Station Hao 

Binh Province 
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Figure 3.3-6 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

02 August to 00:00 UTC on 

03 August 2016. 

Figure 3.3-7 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

03 August to 00:00 UTC on 

04 August 2016. 

3.3.3 Flash flooding in the Northern Provinces of Viet Nam, caused by 

tropical storm “NIDA” 

From 03 August 2016 at 06:00 UTC (01:00 PM of 03 August 2016 local time) the 

MRC-FFG System detected many districts of the Lao Cai, Bac Kan, Lai Chau 

Provinces in the northern part of Viet Nam were at the risk of flash flood occurrence. 

Figure 3.3-8 present the 3 hour flash flood risk areas at some districts of Northern 

Provinces of Viet Nam detected on 03 August 2016 at 06:00 UTC. This area was 

extend to other provinces on 04 August 2016 at 00:00 UTC, the Figure 3.3-9 present 

the location of 3 hours flash flood risk areas on 04 August 2016 at 00:00 UTC. The 

information on flash flood areas detected by MRC FFG system on 03 August and 04 

August 2016 was confirmed by Viet Nam newspaper on “Viet Nam New “on Saturday 

06 August 2016. This information also provided in the annex A of this report.  
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Figure 3.3-8 Flash flood risk areas detected 

by MRC-RFMMC-FFG (3 hour 

FFG) system on 03 August 

2016 at 06:00 UTC. 

Figure 3.3-9 Flash flood risk areas 

detected by MRC-RFMMC-

FFG (3 hour FFG) system on 

04 August 2016 at 00:00 

UTC. 

 
Table 3.3-1 List of Flash flood risk areas detected by MRC- FFG on 03 August 2016 at 06:00 

UTC 

 
 

  

       

Date of FFG products 03/08/2016 06:00 UTC time

Provinces Districts FFG value Provinces Districts FFG Value

Lao Cai Bat Xat 13.39 Lao Cai Bat Xat 36.09

Bac Kan TX. Bac Kan 14.89 Lao Cai Sa Pa 49.04

Bac Kan Bach Thong 14.89 Lao Cai Than Uyen 49.04

Lai Chau Phong Tho 13.39 Bac Kan TX. Bac Kan 21.36

Bac Kan Bach Thong 21.36

Lai Chau Phong Tho 37.06

Dak Lak Dak R'Lap 47.03

Dak Lak Dak Nong 47.03

Lam Dong Bao Lam 47.03

1hour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam
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Table 3.3-2 List of Flash flood risk areas detected by MRC- FFG on 06 August 2016 at 00:00 

UTC 

 

3.3.4 Conclusions  

1. The tropical storm “NIDA” is the fifth storm of the year 2016, which has been hit 

the southern part of China (out site of the LMB region), but it still effected to some 

areas in the Northern Provinces of Viet Nam. 

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

moderate to heavy rainfall during the period that TS “NIDA” hit the southern part 

of China and transformed to the tropical depression cell. Some of those rainfall 

stations recorded an amount of daily rainfall up to 60 and 100 mm. 

3. On 03 August 2016 at 06:00 UTC the MRC-FFG System detected many districts 

in some provinces of northern part of Viet Nam were at the risk of flash flood 

occurrences  

4. Information from the newspaper indicated that flash flood was occurred on 05 

August 2016 at the same district that has been detected by the MRC FFG system 

on 03 August 2016 at 06:00 UTC (13:00 local time), and also on 04 August 2016 

at 00:00 UTC (see information on annex A). 

  

Date of FFG products 04/08/2016 00:00 UTC time

Provinces Districts FFG value Provinces Districts FFG Value

Ha Giang Xin Man 21.03 Ha Giang Meo Vac 39.08

Cao Bang Bao Lac 23.17 Ha Giang Yen Minh 41.55

Cao Bang Nguyen Binh 23.17 Ha Giang Quan Ba 33.86

Lao Cai Bat Xat 12.80 Ha Giang Bac Me 41.55

Lao Cai Bac Ha 21.03 Ha Giang Hoang Su Phi 43.79

Lao Cai Sa Pa 16.03 Ha Giang Vi Xuyen 43.98

Lao Cai Than Uyen 16.03 Ha Giang Xin Man 39.87

Bac Kan Ba Be 23.17 Ha Giang Bac Quang 47.66

Lai Chau Phong Tho 15.04 Cao Bang Bao Lac 39.63

Dak Lak Dak Nong 13.70 Cao Bang Nguyen Binh 31.10

Lao Cai Bat Xat 22.33

Lao Cai Bac Ha 37.87

Lao Cai Sa Pa 33.98

Lao Cai Bao Yen 47.66

Lao Cai Than Uyen 20.89

Bac Kan TX. Bac Kan 36.79

Bac Kan Ba Be 40.49

Bac Kan Bach Thong 36.79

Tuyen Quang Na Hang 49.87

Lai Chau Phong Tho 25.54

Dak Lak Dak R'Lap 49.82

Dak Lak Dak Nong 34.54

Lam Dong Bao Lam 42.87

1hour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam
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3.4 Flash flooding in Bokeo Province in Lao PDR, Northern 

Provinces of Viet Nam, caused by ITCZ on 12-15 August 

2016 

3.4.1 Weather situation on the second week of August 2016 

 

During August 10 to August 15, the Inter Tropical Convergence Zone (ITCZ) continue 

lying across Myanmar, the upper North of Thailand and the North of Viet Nam while 

the Westerly wind prevails over Andaman Sea, the Gulf of Thailand, South of Thailand 

and South of Indochina Peninsular. More rain and heavy rain was occurred in 

Myanmar, the upper South, the East, the Central and the Northeast of Thailand, the 

Southwest Coastal areas of Cambodia, the Lower Mekong Basin, the upper South and 

the Central and the North of Lao PDR, the North of Viet Nam during 10 to 15 August 

2016. Figure 3.4-1 and Figure 3.4-2 present the weather chart of the LMB region where 

ITCZ was cover this region for the hold second week of August. 

 

  
Source: TMD Source: TMD 

Figure 3.4-1 Weather chart of the Mekong 

region during the 11 August 

2016 at 01:00AM local time.  

 

Figure 3.4-2 Weather chart of the Mekong 

region during the 15 August 

2016 at 01:00AM local time. 

 

3.4.2 Rainfall on the second week of August 2016 

During second week of August, some provinces of northern part of Lao PDR were 

covered by heavy rainfall, especially at Luang Prabang, Bokeo, Xayaboury, 

Borikhamxai, Xiengkhuang Provinces. The daily rainfall on that period at those 

abovementioned provinces reached from 100 to 120 mm. The heavy rainfall also was 

observed at some rainfall stations located in Northern Provinces of Viet Nam. Figure 

3.4-3 to Figure 3.4-14 present the daily accumulated observed rainfall, MAP and 

Hydroestimator at some rainfall stations located in Viet Nam and Lao PDR during the 

second week of August 2016. Figure 3.4-15 to Figure 3.4-18 present the 24 hours 
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accumulated satellite rainfall estimated for 10 to 13 August 2016, where show that 

northern part of Lower Mekong Region was covered by the heavy rain.  

 

 
Figure 3.4-3 Accumulated rainfall at Pak 

Beng Station of Xayabouri 

Province. 

Figure 3.4-4 Accumulated rainfall at Luang 

Prabang Station of Luang 

Prabang Province. 

 

  
Figure 3.4-5 Accumulated rainfall at 

Moung Mai Station of 

Borikhamxai Province. 

Figure 3.4-6 Accumulated rainfall at Moung 

Borikhan Station of 

Borikhamxai Province. 

 

  
 

Figure 3.4-7 Accumulated rainfall at 

Moung Ngoy Station of Luang 

Prabang Province. 

Figure 3.4-8 Accumulated rainfall at Ban 

Phienluang Station of Xieng 

Khuang Province. 
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Figure 3.4-9 Accumulated rainfall at Dien 

Bien Station of Lai Chau 

Province. 

Figure 3.4-10 Accumulated rainfall at 

Quynh Nhai Station of Son La 

Province. 
 

 
Figure 3.4-11 Accumulated rainfall at Son La 

Station of SonLa Province 

 

Figure 3.4-12 Accumulated rainfall at Mai 

Chau Station of Thanh Hao 

Province 
 

 
Figure 3.4-13 Accumulated rainfall at Pha Din 

Station of Lai Chau Province 

 

Figure 3.4-14 Accumulated rainfall at 

Tuan Giao Station of Lai 

Chau Province 
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Figure 3.4-15 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

10 August to 00:00 UTC on 

11 August 2016. 

Figure 3.4-16 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

11August to 00:00 UTC on 12 

August 2016. 
 

 
Figure 3.4-17 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

12 August to 00:00 UTC on 

13 August 2016. 

Figure 3.4-18 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

13 August to 00:00 UTC on 

14 August 2016. 
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3.4.3 Flash flooding in Lao Cai Province of Viet Nam, caused by ITCZ 

On 12 August 2016 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at Lao Cai, Ha Giang, Lai Chau Provinces of northern part of Viet Nam. 

Figure 3.4-19 presents the 3 hourly flash flood risk areas in the Northern Provinces of 

Viet Nam on12 August 2016 at 00:00 UTC, Lao Cai, Bat Xat, Sa Pa districts in Lao 

Cai Province were the high risk districts. The detection of the flash flood risk areas by 

the MRC FFG system on 14 August 2016 at 00: 00 UTC, was extended to other 

districts and provinces of the northern part of the Viet Nam, (see Table 3.4-2). The 

Figure 3.4-20 present the 3 hour flash flood risk areas detected by MRC-FFG on 14 

August 2015 at 00:00 UTC. This FFG detection has been verified by the available 

information from the online newspaper “Viet Nam plus” and “Viet Nam New”, which 

informed that the flash flood had been occurred at Lao Cai and Lai Chau Province of 

Viet Nam on 14 August 2016. 

 

This newspaper also provided in the annex A of this report. 

 

 
Figure 3.4-19 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 12 August 2016 at 

00:00 UTC. 

 

Figure 3.4-20 Flash flood risk areas 

detected by MRC-FFG (3 

hour FFG) system on 14 

August 2016 at 00:00 UTC. 
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Table 3.4-1 List of Flash flood risk areas detected by MRC- FFG on 12 August 2016 at 00:00 

UTC 

 
 

 
Table 3.4-2 List of Flash flood risk areas detected by MRC- FFG on 14 August 2016 at 00:00 

UTC 

 

Date of FFG products 12/08/2016 00:00 UTC time

Provinces Districts FFG value Provinces Districts FFG Value

Lao Cai Bat Xat 17.30 Ha Giang Yen Minh 45.47

Lao Cai Sa Pa 17.81 Ha Giang Bac Me 45.47

Lao Cai Than Uyen 18.01 Ha Giang Hoang Su Phi 42.32

Lai Chau Phong Tho 17.65 Ha Giang Vi Xuyen 43.36

Ha Giang Xin Man 39.98

Ha Giang Bac Quang 42.89

Cao Bang Bao Lac 45.47

Lao Cai TX. Lao Cai 36.53

Lao Cai Muong Khuong 46.44

Lao Cai Bat Xat 25.83

Lao Cai Bac Ha 41.34

Lao Cai Bao Thang 46.44

Lao Cai Sa Pa 26.50

Lao Cai Bao Yen 43.24

Lao Cai Than Uyen 23.60

Lai Chau Muong Te 42.33

Lai Chau Phong Tho 28.24

Lai Chau Sin Ho 41.12

Lai Chau Muong Lay 42.61

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

Date of FFG products 14/08/2016 00:00 UTC time

Provinces Districts FFG value Provinces Districts FFG Value

Ha Giang Dong Van 21.994 Ha Giang TX. Ha Giang 34.2

Ha Giang Meo Vac 21.9567 Ha Giang Dong Van 29.674

Ha Giang Yen Minh 20.33 Ha Giang Meo Vac 30.6375

Ha Giang Quan Ba 22.522 Ha Giang Yen Minh 28.3933

Ha Giang Bac Me 21.1433 Ha Giang Quan Ba 30.47

Ha Giang Hoang Su Phi 22.4075 Ha Giang Bac Me 31.8357

Ha Giang Vi Xuyen 21.3829 Ha Giang Hoang Su Phi 34.6286

Ha Giang Xin Man 19.45 Ha Giang Vi Xuyen 31.4718

Ha Giang Bac Quang 23.57 Ha Giang Xin Man 39.5167

Cao Bang Bao Lac 21.8717 Ha Giang Bac Quang 38.1767

Cao Bang Ha Quang 21.7 Cao Bang Bao Lac 31.0422

Cao Bang Thong Nong 21.7 Cao Bang Ha Quang 28.94

Cao Bang Nguyen Binh 22.43 Cao Bang Thong Nong 31.22

Cao Bang Hoa An 21.7 Cao Bang Nguyen Binh 33.6575

Lao Cai Bat Xat 17.1167 Cao Bang Hoa An 31.22

Bac Kan TX. Bac Kan 18.09 Lao Cai Bat Xat 29.4367

Bac Kan Ba Be 23.2467 Lao Cai Sa Pa 41.31

Bac Kan Bach Thong 18.09 Lao Cai Than Uyen 40.56

Tuyen Quang Na Hang 23.51 Bac Kan TX. Bac Kan 24.8

Lai Chau TX. Lai Chau 22.04 Bac Kan Ba Be 35.7929

Lai Chau Muong Te 20.1825 Bac Kan Ngan Son 40.34

Lai Chau Phong Tho 18.606 Bac Kan Bach Thong 24.8

Lai Chau Sin Ho 19.385 Tuyen Quang Na Hang 36.5357

Lai Chau Muong Lay 19.4 Tuyen Quang Chiem Hoa 38.13

Lai Chau Tuan Giao 15.7633 Lai Chau TX. Lai Chau 29.49

Lai Chau Dien Bien 16.3063 Lai Chau Muong Te 33.5082

Lai Chau Dien Bien Dong 16.535 Lai Chau Phong Tho 32.2855

Hoa Binh Ky Son 17.4729 Lai Chau Sin Ho 31.6117

Nghe An Tuong Duong 17.4267 Lai Chau Muong Lay 28.16

Nghe An Con Cuong 20.14 Lai Chau Tuan Giao 22.8367

Dak Lak Dak Nong 21.5 Lai Chau Dien Bien 27.662

Lai Chau Dien Bien Dong 25.9889

Son La Thuan Chau 42.62

Son La Mai Son 42.62

Son La Song Ma 42.62

Hoa Binh Ky Son 27.7722

Thanh Hoa Quan Son 49.08

Thanh Hoa Lang Chanh 49.08

Thanh Hoa Thuong Xuan 49.08

Nghe An Que Phong 43.675

Nghe An Tuong Duong 27.9825

Nghe An Con Cuong 28.32

Quang Binh Minh Hoa 48.42

Dak Lak Dak Nong 27.95

Lam Dong Lac Duong 48.33

Lam Dong Lam Ha 48.33

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



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 28 

3.4.4 Flash flooding in Bokeo Province of Lao PDR on 13 August 2016 

On 12 August 2016 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at some villages of some provinces in northern part of Lao PDR, such as 

Phonsaly, Bokeo, Luang Namtha, Bolykhamxay, Xiengkhuan, Huaphan. The 

detection of the flash flood risk areas by the MRC FFG system on 14 August 2016 at 

00: 00 UTC, was extended to other districts and provinces in the northern part of the 

Lao PDR, such as Luang Prabang, Oudomxai, Xayaboury Provinces. The Figure 

3.4-21 and Figure 3.4-22 present the 3 hour flash flood risk areas detected by MRC-

FFG on 12 and 14 August 2016 at 00:00 UTC.  

 

The FFG detection was verified with the available information from the online 

newspaper “Vientiane Times” (this information provided in the annex A), which 

informed that some districts of Bokeo Province, were flooded on 14 August 2014, due 

to heavy rainfall. Those districts were detected as the high risk areas for the flash flood 

occurrence on 12 August 2016 at 00:00 UTC and also in 14 August 2016 at 00:00 

UTC.  

 

 
Figure 3.4-21 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 12 August 2016 at 

00:00 UTC. 

Figure 3.4-22 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 14 August 2016 at 

00:00 UTC. 

3.4.5 Flash flooding in Northern Province of Thailand on 14-15 August 

2016 

 The ITCZ occurred on the second week of August also effected to some districts 

of the Northern Provinces of Thailand. Since 14 August 2016 at 00:00 UTC the 

MRC-FFG system detected some flash flood risk areas at some districts in 

Northern Provinces of Thailand, such as Chiang Rai, Nan Provinces. The detection 

of the flash flood risk areas by the MRC FFG system on 15 August 2016 at 00: 00 

UTC, was extended to other districts and provinces in the northern part of the 

Thailand, such as Chaing Mai, Lmpang, Phayao Provinces. The FFG detection was 
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verified with the available information from the online newspaper “Chiang Rai 

Time” and “NNT”, which informed that some districts of Nan and Chaing Rai 

Provinces, were flooded on 14 August 2014, due to heavy rainfall. Those districts 

were detected as the high risk areas for the flash flood occurrence on 14 August 

2016 at 00:00 UTC. The Figure 3.4-23 and Figure 3.4-24 present the 3 hour flash 

flood risk areas in northern part of Thailand detected by MRC-FFG on 14 and 15 

August 2016 at 00:00 UTC. List of flash flood risk district in Thailand detected by 

MRC-FFG system on 14 and 15 August 2016 at 00:00 UTC present in Table 3.4-3 

and Table 3.4-4.  

 

 
Figure 3.4-23 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 14 August 2016 at 

00:00 UTC. 

Figure 3.4-24 Flash flood risk areas 

detected by MRC-FFG (3 

hour FFG) system on 15 

August 2016 at 00:00 UTC. 

 

 
Table 3.4-3 List of Flash flood risk areas in Thailand detected by MRC- FFG on 14 August 

2016 at 00:00 UTC 

 
 

  

Date of FFG products 14/08/2016 00:00 UTC time

3hour Flash Flood Guidance in  Thailand

Provinces Districts FFG Value Provinces Districts FFG Value

Chiang Rai Chiang Khong 15.44 Chiang Rai Chiang Khong 21.49

Chiang Rai Chiang Saen 15.44 Chiang Rai Chiang Saen 21.49

Nan King Amphoe Song Khae 18.01 Nan King Amphoe Song Khae 25.36

1hour Flash Flood Guidance in Thailand



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 30 

Table 3.4-4 List of Flash flood risk areas in Thailand detected by MRC- FFG on 15 August 

2016 at 00:00 UTC 

 

3.4.6 Rising water level at some hydrological stations of Mekong River 

mainstream and Mekong tributaries  

Due to effect from the ITCZ in upper part of LMB, the water levels at many 

hydrological stations located in the tributaries of the Mekong basin in the northern part 

of Lao PDR, such as at Nam Sane, Nam Ngum, Nam Khan, Nam Ou, was remarkably 

increase. The water level at all those mentioned sub-catchment was started to rise from 

the evening of 13 August 2016 about 3 to 4 meter, and get the pick level at the morning 

of 16 August 2016. Figure 3.4-25 and Figure 3.4-32 present the hydrograph of some 

monitoring stations along Mekong tributaries and the Mekong mainstream.  

 

 
 

Figure 3.4-25 Hydrograph of Nam Khan 

River at Ban Mixai Station 

during the ITCZ from 11 to 15 

Aug 2016. 

Figure 3.4-26 Hydrograph of Nam Sane 

River at Moung Keo Station 

during the ITCZ from 11 to 15 

Aug 2016. 

Date of FFG products 15/08/2016 00:00 UTC time

3hour Flash Flood Guidance in  Thailand

Provinces Districts FFG Value Provinces Districts FFG Value

Chiang Rai Chiang Khong 20.86 Chiang Rai Chiang Khong 27.76

Chiang Rai Chiang Saen 20.86 Chiang Rai Chiang Saen 27.76

Chiang Rai Thoeng 20.38 Chiang Rai Thoeng 28.33

Nan King Amphoe Song Khae 22.82 Chiang Rai Mae Suai 45.54

Nan Song Kwae 16.47 Chiang Mai Fang 45.54

Lampang Ngao 14.82 Chiang Mai Mae Ai 45.54

Lampang Wang Nua 14.82 Nakhon RatchasimaPak Chong 44.00

Phayao Muang Phayao 14.82 Nakhon RatchasimaWang Nam Khieo 44.00

Phayao Chiang Kham 18.42 Nan Mae Charim 48.84

Nan King Amphoe Bokuai 48.84

Nan King Amphoe Song Khae 30.56

Nan Song Kwae 23.77

Prachinburi Prachantakham 44.00

Lampang Ngao 21.97

Lampang Wang Nua 21.97

Phayao Muang Phayao 21.97

Phayao Chiang Kham 26.05

1hour Flash Flood Guidance in Thailand



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 31 

 
Figure 3.4-27 Hydrograph of Nam Ou 

River at Moung Ngoy 

Station during the ITCZ 

from 11 to 15 Aug 2016. 

Figure 3.4-28 Hydrograph of Nam Ngum River 

at Ban Phiengluong Station 

during the ITCZ from 11 to 15 

Aug 2016. 
 

 
Figure 3.4-29 Hydrograph of Nam Ngum 

River at Ban Pak 

Kanhoung Station during 

the ITCZ from 11 to 15 

Aug 2016. 

Figure 3.4-30 Hydrograph of Se Banfi River at 

Mahaxai Station during the ITCZ 

from 11 to 15 Aug 2016. 

 

 
 

Figure 3.4-31 Hydrograph of Mekong 

River at Paklay Station 

during the ITCZ from 11 

to 15 Aug 2016. 

Figure 3.4-32 Hydrograph of Mekong River at 

Luong Prabang Station during the 

ITCZ from 11 to 15 Aug 2016. 
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3.4.7 Conclusions  

1. During August 10-15, the ITCZ stationary laid across the South of Myanmar, the 

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

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

very heavy rain was most likely over Thailand, Lao PDR, the lower Mekong Basin 

and Viet Nam. 

2. On 12-14 August some provinces of northern part of Viet Nam were covered by 

heavy rainfall, especially at Lao Cai, Lai Chau, Son La Provinces. The heavy 

rainfall also has been observed at some rainfall stations located in northern part of 

Lao PDR. The daily rainfall on 13 August 2016 at those above mentioned  

provinces reached 100-120 mm. 

3. On 12 August 2016 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at Lao Cai, Ha Giang, Lai Chau Provinces of northern part of Viet Nam. 

The detection of the flash flood risk areas by the MRC FFG system on 14 August 

2016 at 00: 00 UTC was extended to other districts and provinces of the northern 

part of the Viet Nam. This FFG detection has been verified by the available 

information from the online newspaper “Viet Nam plus” and “Viet Nam New”, 

which informed that the flash flood had been occurred at Lao Cai and Lai Chau 

Province of Viet Nam on 14 August 2016. 

4. Since 12 August 2016 at 00:00 UTC the MRC-FFG system also detected some 

flash flood risk areas at some villages of some provinces in northern part of Lao 

PDR, such as Phonsaly, Bokeo, Luang Namtha, Bolykhamxay, Xiengkhuan, 

Huaphan. The detection of the flash flood risk areas by the MRC FFG system on 

14 August 2016 at 00: 00 UTC, was extended to other districts and provinces in 

the northern part of the Lao PDR, such as Luang Prabang, Oudomxai, Xayaboury 

Provinces. The FFG detection was verified with the available information from the 

online newspaper “Vientiane Times”, which informed that some districts of Bokeo 

Province, were flooded on 14 August 2014, due to heavy rainfall. 

5. Since 14 August 2016 at 00:00 UTC the MRC-FFG system detected some flash 

flood risk areas at some districts in Northern Provinces of Thailand, such as Chiang 

Rai, Nan Provinces. The detection of the flash flood risk areas by the MRC FFG 

system on 15 August 2016 at 00: 00 UTC, was extended to other districts and 

provinces in the northern part of the Thailand, such as Chaing Mai, Lumpang, 

Phayao Provinces. The FFG detection was verified with the available information 

from the online newspaper “Chiang Rai Time” and “NNT”, which informed that 

some districts of Nan and Chaing Rai Provinces were flooded on 15 August 2016, 

due to heavy rainfall.  

6. The ITCZ on 11 to 15 August 2016 was remarkably effected to the flow regime of 

some Mekong tributaries located in the northern part of Lao PDR, water level of 

some hydrological station in those sub-catchments has been increase about 2 to 4 

meter.  
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7. Cause of insufficient of telemetry data from some MHYCOS station of the Mekong 

tributaries, the detail analysis of the pick water level during the flash flood could 

not be carried out, the water level data collected by the manual system is not 

enough information to conduct the analysis of the flash flood peak, as water level 

was recorded only two time per day at 07:00 AM and 07:00 PM ; and the peak of 

the flash flood can be occurred witching the short time (may be less than 6 hours). 

It is recommended that the MHYCOS stations should be reactivated.  

 

3.5 Flash flooding in Luang Prabang Province in Lao PDR, 

caused by ITCZ on 17-18 August 2016 

3.5.1 Weather situation on the third week of August 2016 

During August 17 to August 18, the Inter Tropical Convergence Zone (ITCZ) continue 

lying across Myanmar, the upper North of Thailand and the North of Viet Nam while 

the Westerly wind prevails over Andaman Sea, the Gulf of Thailand, South of Thailand 

and South of Indochina Peninsular. More rain and heavy rain was occurred in 

Myanmar, the upper South, the East, the Central and the Northeast of Thailand, the 

Southwest Coastal areas of Cambodia, the Lower Mekong Basin, the Central and the 

North of Lao PDR, the North of Viet Nam during 17 to 18 August 2016. Figure 3.5-1  

present the weather chart of the LMB region where ITCZ was cover this region. Figure 

3.5-2 Present the satellite infrared taken on 17 August 2016 at 23:30 UTC (06:30 AM 

of 18 August 2016 local time). 

 

 
Source: TMD Source: Japan Meteorological Agency 

Figure 3.5-1 Weather chart of the 

Mekong region during the 

18 August 2016 at 

01:00AM local time.  

Figure 3.5-2 Infrared Image, MTSAT IR, at 

23.30 UTC on August 17, 2016 
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3.5.2 Rainfall on the third week of August 2016 

During 16 to 18 of August, some provinces of northern part of Lao PDR were covered 

by heavy rainfall, especially at Luang Prabang Provinces. The daily rainfall on that 

period at those above mentioned province reached from 100 to 120 mm. Figure 3.5-3 

to Figure 3.5-4present the daily accumulated observed rainfall, MAP and 

Hydroestimator at some rainfall stations located in Luang Prabang Province Lao PDR 

during the second week of August 2016. Figure 3.5-5 to Figure 3.5-6 present the 24 

hours accumulated satellite rainfall estimated for 18 to 19 August 2016, where show 

that northern part of Lower Mekong Region was covered by the heavy rain.  

 

 
Figure 3.5-3 Accumulated rainfall at 

Moung Ngoy Station of Luang 

Prabang Province, (Nam Ou 

catchment). 

Figure 3.5-4 Accumulated rainfall at Luang 

Prabang Station of Luang 

Prabang Province. 

 

  
Figure 3.5-5 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

17 August to 00:00 UTC on 

18 August 2016. 

Figure 3.5-6 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

18 August to 00:00 UTC on 

19 August 2016. 
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3.5.3 Flash flooding in Luang Prabang Province of Lao PDR on 18 August 

2016 

On 18 August 2016 at 00:00 UTC the MRC-FFG system detected some flash flood 

risk areas at some villages of some provinces in northern part of Lao PDR, such as 

Luang Prabang, Khammuan Provinces. The Figure 3.5-7 present the 3 hours flash 

flood risk areas detected by MRC-FFG on 18 August 2016 at 00:00 UTC. Table 3.5-1 

present the list of provinces where the MRC-FFG system was detected as the flash 

flood risk areas for the next 3 hour on 18 August 2016 at 00:00 UTC. 

 

The FFG detection was verified with the available information from the online 

newspaper “Vientiane Times” dated on 19 August 2016, which informed that some 

districts of Luang Prabang Province were flooded on 18 August 2016, due to heavy 

rainfall. The information from the online newspaper “Vientiane Time “also provided 

in the annex A of this report.  

 

 
Figure 3.5-7 Flash flood risk areas detected by MRC-FFG (3 hour FFG) system on 18 August 

2016 at 00:00 UTC. 
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Table 3.5-1 List of the flash flood risk areas in Lao PDR, where detected by MRC FFG 3hour 

at 18 August 2016 at 00:00 UTC.  

 
 

3.5.4 Conclusions  

1. During August 17-18, the ITCZ stationary laid across the South of Myanmar, the 

middle of Thailand and Indochina Peninsular. More rain with heavy and very 

heavy rain was most likely over Thailand, Lao PDR of the lower Mekong Basin 

and northern Viet Nam. 

2. On 18August 2016 at 00:00 UTC the MRC-FFG system also detected some flash 

flood risk areas at some villages of some provinces in northern part of Lao PDR, 

such as Luang Prabang, Khammuane Provinces. The FFG detection was verified 

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

which informed that some districts of Luang Prabang Province were flooded on 

morning of 18 August 2016, due to heavy rainfall. 

3. Cause of insufficient of telemetry data from some MHYCOS station of the Mekong 

tributaries, the detail analysis of the pick water level during the flash flood could 

not be carried out, the water level data collected by the manual system is not 

enough information to conduct the analysis of the flash flood peak, as water level 

was recorded only two tome per day at 07:00 AM and 07:00 PM ; and the peak of 

the flash flood can be occurred within the short time (may be less than 6 hours). It 

is recommended that the MHYCOS stations in the main tributaries of Mekong 

Basin should be reactivated.  

3.6 Flash flooding in the Northern Provinces of Viet Nam, 

caused by tropical storm “DIANMU” 

3.6.1 Weather condition during the third week of August 2016 

Tropical Storm “DIANMU” was first noted as a tropical disturbance, by the United 

States Joint Typhoon Warning Center (JTWC) during August 14, while it was located 

Date of FFG products UTC time

Provinces Districts Villages FFG Value Provinces Districts Villages FFG Value

No Risk Areas to Flash Flood Occurence  Luangprabang Ngoi HUAYLAAN 40.17

Luangprabang Ngoi LONGKHOUN 40.17

Luangprabang Ngoi CHORMYING 40.17

Luangprabang Ngoi HUAYTHONG 40.17

Luangprabang Ngoi PHONEXAI 40.17

Luangprabang Ngoi HUAYNGONE 40.17

Luangprabang Ngoi HUAYKHONG TAI 40.17

Luangprabang Ngoi HUAYKHONG NEUA 40.17

Luangprabang Ngoi KEWKAAN 40.17

Khammuane Bualapha NA PHAO 37.31

Khammuane Bualapha NONG BOUA 37.31

Savannakhet Phine PATONG 39.32

Savannakhet Phine KAPANG 39.32

Sekong Kaleum SONGKHORN 40.45

Sekong Kaleum HATPAE 40.45

Sekong Kaleum CHING 40.45

Sekong Kaleum TAHEW 40.45

Sekong Kaleum VAK NEUA 40.45

Sekong Kaleum VAK TAI 40.45

Champasak Pathoomph NAMPHAAK 30.08

3hour Flash Flood Guidance in Lao

18/08/2016 00:00

1hour Flash Flood Guidance in Lao
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about 175 km (110 mi) to the south of Hong Kong, China. The disturbance was 

located within a narrow area of low vertical winds hear and had a good outflow. Over 

the next day the system's low level circulation centre started to consolidate as it moved 

westwards, before it was classified as a tropical depression by the Japan 

Meteorological Agency (JMA) during August 2015. Over the next couple of days the 

system moved gradually westwards, before the JTWC issued a tropical cyclone 

formation alert on the system during August 17. The depression was named 

“DIANMU” by the JMA during August 18, after it had developed into a tropical storm, 

while the JTWC initiated advisories on the system and classified it as Tropical 

Depression 11W. After being named, “DIANMU” continued to move westwards 

under the influence of a subtropical ridge of high pressure located to the north of the 

system and made landfall on China's Leizhou Peninsula. The system subsequently 

entered the Gulf of Tonkin later that day, where it developed an eye feature on 

microwave imagery, before it peaked with sustained winds of 75 km/h (45 mph) as it 

made landfall on northern Vietnam during August 19. Over the next day “DIANMU” 

gradually weakened as it moved westwards through Vietnam, Laos and China's 

Yunnan Province, before it degenerated into an area of low pressure over northern 

Myanmar during August 20. The remnant area of low pressure continued to be 

monitored, as it moved through parts of Myanmar and India, before it was last noted 

over Bangladesh. Figure 3.6-1 present the track of tropical storm “DIANMU” over the 

south China Sea and upper part of LMB.  

 

 
Source: NOAA 

Figure 3.6-1 Track map of Tropical Storm DINAMU of the 2016 Pacific typhoon season.  

 

The points show the location of the storm at 6-hour intervals. The color represents the 

storm's maximum sustained wind speeds as classified in the Saffir–Simpson hurricane 

wind scale (see below), and the shape of the data points represent the nature of the 

storm, according to the legend below.  
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Figure 3.6-2 The color represents the storm's maximum sustained wind speeds as classified in 

the Saffir–Simpson hurricane wind scale. 

 

3.6.2 Rainfall during the period of tropical storm “DIANMU” 

During the period from 18 to 20 August 2016, when typhoon storm “DIANMU” was 

active (and hit the northern part of Viet Nam at afternoon of 19 August 2016 (local 

time), also it was moved across the upper part of the LMB, heavy rainfalls occurred at 

some areas in the northern part of Viet Nam, Lao PDR and Thailand, Figure 3.6-3 to 

Figure 3.6-8 present the daily accumulated rainfall at some stations located at the 

Northern Provinces of Viet Nam, where the daily rainfall during this period almost 

reached 60 to 150 mm per day. Figure 3.6-9 present the 24 hour accumulated rainfall 

(Hydroestimator-satellite rainfall estimated) from 00:00 UTC on 18 August 2016 to 

00:00 UTC on 19 August 2016, and Figure 3.6-10 present the 24 hours accumulated 

rainfall (Hydroestimator-satellite rainfall estimated) from 00:00 UTC on 19 August 

2016 to 00:00 UTC 0n 20 August 2016. 

 

 
Figure 3.6-3 Daily accumulated rainfall 

(in mm) at Moung Ngoy 

Station in Luang Prabang 

Province. 

Figure 3.6-4 Daily accumulated rainfall (in 

mm) at Vang Vieng Station in 

Vientiane Province. 
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Figure 3.6-5 Daily accumulated rainfall 

(in mm) at Phiengluang 

Station in Xiengkhuan 

Province. 

Figure 3.6-6 Daily accumulated rainfall (in 

mm) at Ban Tha Kok Daeng 

Station Nam Songkhram 

catchment 

 

 
Figure 3.6-7 Daily accumulated rainfall 

(in mm) at Dien Bien 

Station in Lai Chau 

Province 

Figure 3.6-8 Daily accumulated rainfall (in 

mm) at Quynh Nhai Station in 

Son La Province 

  

  
Figure 3.6-9 24 hourly satellite 

rainfall estimate from 

00:00 UTC on 18 August 

Figure 3.6-10 24 hourly satellite rainfall estimate 

from 00:00 UTC on 19 August to 

00:00 UTC on 20 August 2016. 
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to 00:00 UTC on 19 

August 2016. 

3.6.3 Flash flooding in the Northern Provinces of Viet Nam 19-20 August 

2016, caused by tropical storm “DIANMU” 

 

The tropical storm “DIANMU” is the ten storm of the year 2016, which was also the 

third storm that hit Viet Nam, and caused a flash flood with a serious damage to the 

Northern Provinces of Viet Nam. 

 

From 19 August 2016 at 12:00 UTC (07:00 PM of 19 August 2016 local time) the 

MRC-FFG System detected many districts of the Lao Cai, Bac Kan Lai Chau, Son La 

Provinces in the northern part of Viet Nam were at the risk of flash flood occurrence. 

Figure 3.6-11 present the 3 hour flash flood risk areas at some districts in Northern 

Provinces of Viet Nam detected on 19 August 2016 at 12:00 UTC. This area was 

extend to other provinces on 20 August 2016 at 00:00 UTC, the Figure 3.6-12 present 

the location of 3 hours flash flood risk areas on 20 August 2016 at 00:00 UTC. The 

information on flash flood areas detected by MRC FFG system on 19 August at 12:00 

UTC and 20 August 2016 at 00:00 UTC was confirmed by Viet Nam newspaper on 

“Viet Nam New “on Monday 22 August 2016. This information also provided in the 

annex A of this report. Table 3.6-1 present the list of the flash flood risk areas detected 

by the MRC-FFG system on 19 August 2016 at 12:00 UTC, which show that some of 

them has been occurred the flash flood in the next few hours (according to the 

newspaper). 

 
 

 
Figure 3.6-11 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 19 August 2016 at 

12:00 UTC. 

Figure 3.6-12 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 20 August 2016 at 

00:00 UTC. 
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Table 3.6-1 List of the Flash flood risk areas detected by MRC –FFG system on 19 August 

2016 at 12:00 UTC. 

 
 

3.6.4 Flash flooding in the Northern and Central Provinces of Lao PDR 20 

August 2016, caused by tropical storm “DIANMU” 

From 19 August 2016 at 12:00 UTC (07:00 PM of 19 August 2016 local time) the 

MRC-FFG System detected many villages of the Oudomxay, Huaphan, Luang 

Date of FFG products 19/08/2016 12:00 UTC time

Provinces Districts FFG value Provinces Districts FFG Value

Ha Giang Meo Vac 17.98 Ha Giang Dong Van 45.82

Ha Giang Quan Ba 21.30 Ha Giang Meo Vac 25.93

Cao Bang Bao Lac 17.98 Ha Giang Yen Minh 45.82

Bac Kan TX. Bac Kan 16.22 Ha Giang Quan Ba 38.28

Bac Kan Bach Thong 16.22 Ha Giang Vi Xuyen 47.47

Son La TX. Son La 19.97 Cao Bang Bao Lac 36.14

Son La Thuan Chau 19.79 Cao Bang Thong Nong 43.72

Son La Mai Son 19.79 Cao Bang Nguyen Binh 45.03

Son La Song Ma 19.37 Cao Bang Hoa An 43.72

Son La Moc Chau 23.63 Lao Cai Bat Xat 34.64

Hoa Binh Da Bac 23.63 Bac Kan TX. Bac Kan 22.72

Hoa Binh Mai Chau 23.63 Bac Kan Ba Be 46.34

Hoa Binh Ky Son 17.45 Bac Kan Bach Thong 22.72

Nghe An Tuong Duong 14.93 Lai Chau Phong Tho 39.50

Nghe An Con Cuong 18.58 Lai Chau Tuan Giao 45.23

Quang Binh Minh Hoa 23.16 Lai Chau Dien Bien 41.04

Kon Tum Sa Thay 22.83 Lai Chau Dien Bien Dong 42.45

Son La TX. Son La 27.26

Son La Thuan Chau 30.11

Son La Mai Son 30.11

Son La Song Ma 32.34

Son La Moc Chau 40.54

Hoa Binh Da Bac 32.67

Hoa Binh Mai Chau 38.01

Hoa Binh Ky Son 24.36

Hoa Binh Kim Boi 42.86

Hoa Binh Tan Lac 37.93

Hoa Binh Lac Son 42.86

Thanh Hoa Muong Lat 47.81

Thanh Hoa Quan Hoa 44.25

Thanh Hoa Quan Son 47.20

Thanh Hoa Ba Thuoc 37.93

Nghe An Tuong Duong 21.71

Nghe An Con Cuong 40.55

Nghe An Anh Son 48.18

Nghe An Thanh Chuong 43.70

Quang Binh Minh Hoa 31.76

Kon Tum Dak Glei 40.44

Kon Tum Ngoc Hoi 34.63

Kon Tum Sa Thay 40.52

Gia Lai Ia Grai 42.69

Dak Lak Dak R'Lap 42.90

Dak Lak Dak Nong 45.19

Lam Dong Bao Lam 46.51

Binh Phuoc Bu Dang 40.41

Binh Thuan Ham Thuan Nam 34.14

Binh Thuan Tanh Linh 34.14

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



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 42 

Prabang, Xayaboury, Vientiane, Xiengkhuan, Borikhamxai Provinces in the northern 

and central parts of Lao PDR were at the risk of flash flood occurrence. Figure 3.6-13 

present the 3 hour flash flood risk areas at some villages of Northern and Central 

Provinces of Lao PDR, detected by MRC FFG System on 19 August 2016 at 12:00 

UTC. The information on flash flood areas detected by MRC FFG system on 19 

August at 12:00 UTC was confirmed by Lao newspaper “Vientiane Time“ on 20 and 

23 August 2016, which informed that many province in the north and central parts of 

Lao PDR was affected by the flood and land slide cause by Topical storm “DIANMU” 

This information also provided in the annex A of this report.  

 

 
Figure 3.6-13 Flash flood risk areas detected by MRC-FFG (3 hour FFG) system on 19 August 

2016 at 12:00 UTC. 
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3.6.5 Flash flooding in the Northern Provinces of Thailand 20 August 2016, 

caused by tropical storm “DIANMU” 

When the Tropical storm “DIANMU” moved from Viet Nam to the west direction and 

cross the northern part of Thailand, the MRC FFG system has been detected a number 

of flash flood risk areas on 20 August 2016 at 00:00 UTC at some district in Chiang 

Rai, Chiang Mai and Phayao Provinces. According to the information from the 

newspaper “Chiang Rai Time “published on 23 August 2016 (see this information in 

the annex A of this report) informed that 3 people in the Mae Chan and Mae Suai 

districts was dead caused by the flash flood on Saturday 20 august 2016.  

 

The Figure 3.6-14 present the flash flood risk areas detected by MRC-FFG (3 hour 

FFG) on 20 August 2016 at 00:00 UTC. Table 3.6-2 present the list of flash flood risk 

district in Thailand detected by MRC-FFG on 20 August 2016 at 00:00 UTC, when 

Tropical storm move across the northern part of Thailand.  

 

 
Figure 3.6-14 Flash flood risk areas detected by MRC-FFG (3 hour FFG) system on 20 August 

2016 at 00:00 UTC. 
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Table 3.6-2 List of the Flash flood risk areas in Thailand, detected by MRC –FFG system on 20 

August 2016 at 00:00 UTC. 

 
 

3.6.6 Rising water level at some hydrological stations of Mekong River 

mainstream and Mekong tributaries  

Due to heavy rain occurred in upper part of LMB during the tropical storm 

“DIANMU” moved across the LMB, the water levels at many hydrological stations 

located in the tributaries of the Mekong basin in the northern and central parts of Lao 

PDR, such as at Nam Sane, Nam Ngum, NamKhan, Nam Ou, was remarkably increase. 

The water level at all those mentioned sub-catchment was started to rise from the 

morning or evening of 19 August 2016 about 4 to 8 meter, and get the pick level at the 

morning of 20 August 2016. Figure 3.6-15 to Figure 3.6-21 present the hydrograph of 

some monitoring stations along the Mekong tributaries. Rising water level at the main 

tributaries of the Mekong has also influent to increase water level at the Mekong 

mainstream especially for the hydrological stations from Luang Prabang down to 

Paksane station. The Figure 3.6-22 to Figure 3.6-26 present the hydrograph of the 

Mekong River from Luang Prabang to Paksane station.  

 

Date of FFG products 20/08/2016 00:00 UTC time

3hour Flash Flood Guidance in  Thailand

Provinces Districts FFG Value Provinces Districts FFG Value

Chiang Rai Muang Chiang Rai 14.07 Chiang Rai Muang Chiang Rai 35.77

Chiang Rai Chiang Khong 8.62 Chiang Rai Chiang Khong 27.65

Chiang Rai Chiang Saen 8.62 Chiang Rai Chiang Saen 22.92

Chiang Rai Thoeng 15.75 Chiang Rai Thoeng 23.25

Chiang Rai Mae Suai 15.85 Chiang Rai Phan 46.14

Chiang Rai Wiang Pa Pao 14.24 Chiang Rai Mae Chan 49.92

Chiang Rai King Amphoe Mae Lao 14.07 Chiang Rai Mae Suai 23.77

Chiang Mai Fang 17.03 Chiang Rai Wiang Pa Pao 21.48

Chiang Mai Phrao 14.24 Chiang Rai King Amphoe Mae Lao 21.62

Chiang Mai Mae Ai 16.41 Chiang Mai Fang 25.10

Chiang Mai King Amphoe Chaipakan 17.21 Chiang Mai Phrao 21.48

Nan King Amphoe Song Khae 16.10 Chiang Mai Mae Ai 24.44

Nan Song Kwae 15.58 Chiang Mai King Amphoe Chaipakan 25.29

Lampang Ngao 13.73 Nan King Amphoe Song Khae 23.21

Lampang Wang Nua 13.73 Nan Song Kwae 22.78

Phayao Muang Phayao 13.73 Phitsanulok Chat Trakan 45.99

Phayao Chiang Kham 15.67 Lampang Ngao 20.72

Lampang Wang Nua 20.72

Uttaradit Nam Pat 42.67

Phayao Muang Phayao 20.72

Phayao Mae Chai 45.04

Phayao Chiang Kham 23.01

1hour Flash Flood Guidance in Thailand
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Figure 3.6-15 Hydrograph of Nam Ngum 

River at Phiengluang Station 

during the “DIANMU” 

Figure 3.6-16 Hydrograph of Nam Ngiep 

River at Vang Vieng Station 

during the “DIANMU” 
 

 
Figure 3.6-17 Hydrograph of Nam Khan 

River at Ban Mixay Station 

during the during the 

“DIANMU” 

Figure 3.6-18 Hydrograph of Nam Ou River 

at Moung Ngoy Station during 

“DIANMU” 

 

 
Figure 3.6-19 Hydrograph of Nam Sane 

River at Moung Keo Station 

during “DIANMU” 

Figure 3.6-20 Hydrograph of Nam Ngiep 

River at Moung Mai Station 

during “DIANMU” 
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Figure 3.6-21 Hydrograph of Nam Ngum 

at Ban Pak Khanhoung 

Station during “DIANMU” 

Figure 3.6-22 Hydrograph of Mekong River at 

Paksane Station during 

“DIANMU” 
 

 
Figure 3.6-23 Hydrograph of Mekong River at 

Nong Khai Station during 

“DIANMU” 

Figure 3.6-24 Hydrograph of Mekong 

River at Vientiane Station 

during “DIANMU” 
 

 
Figure 3.6-25 Hydrograph of Mekong River 

at Paklay Station during 

“DIANMU” 
 

Figure 3.6-26 Hydrograph of Mekong River 

at Luang Prabang Station 

during “DIANMU” 

3.6.7 Conclusions  

1. During 19 to 20 August 2016, the Tropical storm “DIANMU” hid the Northern 

Provinces of Viet Nam and moved across the upper part of LMB. More rain with 

heavy and very heavy rain was occurred over northern Thailand, Lao PDR of the 

lower Mekong Basin and northern Viet Nam. 
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2. Since 19 August 2016 at 12:00 UTC the MRC-FFG system also detected some 

flash flood risk areas at some villages and districts of provinces in northern part of 

Viet Nam, Lao PDR, such as the Lao Cai, Bac Kan Lai Chau, Son La Provinces of 

Viet Nam, and also at Oudomxay, Huaphan, Luang Prabang, Xayaboury, 

Vientiane, Xiengkhuan, Borikhamxai Provinces of Lao PDR. The FFG detection 

was verified with the available information from the online newspaper “Viet Nam 

New”, and “Vientiane Times”, which informed that some districts of above 

mentioned provinces were flooded on 20 August 2016, due to heavy rainfall. 

3. Also on 20 August 2016 at 00:00 UTC the MRC-FFG system was detected some 

flash flood risk areas at some districts of Chiang Rai, Chiang May, Nan Provinces 

of Northern part of Thailand. According to the newspaper “Chiang Rai Time” 

informed that some district of above mentioned provinces has been occurred a flash 

flood Saturday 20 August 2016 (newspaper not mentioned the exact time (hour) 

when the flash flood occurred).  

4. During the Tropical storm “DIANMU” activated in the upper Mekong Basin, from 

18 to 20 August 2016 was remarkably effected to the flow regime of some Mekong 

tributaries located in the northern part of Lao PDR, water level of some 

hydrological station in those sub-catchment has been increase about 3 to 8 meter.  

5. Cause of insufficient of telemetry data from some MHYCOS stations of the 

Mekong tributaries, the detail analysis of the pick water level during the flash flood 

could not be carried out, the water level data collected by the manual system is not 

enough information to conduct the analysis of the flash flood peak, as water level 

was recorded only two time per day at 07:00 Am and 07:00 PM ; and the peak of 

the flash flood can be occurred within the short time (may be less than 6 hours). It 

is recommended that the MHYCOS stations in the main tributaries of Mekong 

Basin should be reactivated.  

 

3.7 Flash flooding in Southern Provinces of Lao PDR, and 

Central Provinces of Viet Nam caused by ITCZ and 

Tropical Storm “RAI”  

3.7.1 Weather situation on the second week of September 

3.7.1.1 Inter convergence Zone 

 

On September 11 2016 at 01.00 AM Local Time (LCT), the latitude from 00N to 280N 

and the longitude from 900E to 1250E, the Inter Convergence Zone (ITCZ) lies across 

Myanmar, the North and the Northeast of Thailand. The moderate Southwest monsoon 

prevails over Myanmar, Thailand and Indochina Peninsular (Figure 3.7-1). 

  

During September 11-13, the Inter Convergence Zone (ITCZ) moved downward and 

lies across Myanmar, the lower North and the East of Thailand. Rain gradually 
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increasing and heavy to very heavy rain will be likely in Myanmar, Cambodia, 

Thailand, the Lower Mekong Basin, Lao PDR and Viet Nam during 11-14 September 

2016 (Figure 3.7-2). 

 

3.7.1.2 Tropical storm “RAI” 

During September 11, the Japan Meteorological Agency started to monitor a tropical 

depression that had developed within an unfavorable environment for further 

development, about 860 km (535 mi) to the northeast of Ho Chi Minh City, Vietnam. 

The system had a broad low level circulation centre (LLCC), with unorganized deep 

convection located along the southern edge of the system. During that day the system 

gradually developed further, before the Joint Typhoon Warning centre initiated 

advisories and classified it as Tropical depression 19W during the next day. 

 

By the next day, the JTWC upgraded the system to a tropical depression with the given 

designation of 19W. Satellite then showed that the LLCC of 19W was broad and 

defined with some deep convective banding. However, its LLCC became exposed, 

though its deep convection remained in place. Hours later, the JMA had declared that 

19W had strengthened into a tropical storm, with the name “RAI”. Although it has 

strengthened, the JTWC issued its final advisory without upgrading it to a tropical 

storm. 

 

On late September 12, Tropical Storm “RAI”, known in Vietnam as Cơn bão số 4 (the 

4th storm in 2016), made landfall in Quảng Nam Province and Quảng Ngãi 

Province in Central Vietnam. The storm killed 12 people in Vietnam. Heavy rains in 

Central Vietnam caused flooding and the bursting of the Bung River 2 hydroelectricity 

plant in Quảng Nam Province of Vietnam, which released 28 million cubic meters of 

water and washed away 2 workers.  

 

On September 13, the Thai Meteorological Department issued a warning to people in 

34 provinces in the North, Northeast and East to brace for heavy rain and stay tuned 

for weather updates, when Tropical Storm “RAI” moved through Laos and Thailand.  

Track of the tropical storm “RAI” present in the Figure 3.7-3, where show that the 

storm was disappear in the areas of the Mum Chi Catchment of LMB.  
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Source: TMD  Source: TMD 

Figure 3.7-1 Weather chart of the Mekong 

region during the 11 

September t 2016 at 01:00AM 

local time. 

Figure 3.7-2 Weather chart of the Mekong 

region during the 13 

September t 2016 at 01:00AM 

local time. 

 

 
Figure 3.7-3 Track of tropical storm “RAI”. 

 

3.7.2 Rainfall during the period of ITCZ and Tropical Storm “RAI”, (11-13 

September 2016) 

During the period from 11 to 14 September 2016, when the Inter Convergence Zone 

(ITCZ) lies across upper part of LMB, also Tropical storm “RAI” was landed in central 

parts of Viet Nam and moved across the LMB, heavy rainfalls occurred at some areas 

in the central part of Viet Nam, Lao PDR and Thailand, Figure 3.7-4 to Figure 3.7-19 

present the daily accumulated rainfall at some stations located at the Central Provinces 
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of Lao PDR and also at eastern part of Thailand, where the daily rainfall during this 

period almost reached 100 to 120 mm per day. Then Figure 3.7-20 to Figure 3.7-27 

present the chart of accumulated rainfall at some rainfall stations located in the Central 

Provinces of Viet Nam, where the daily amount of rainfall some station reached more 

than 150 mm. Figure 3.7-28 present the 24 hour accumulated rainfall (Hydroestimator, 

satellite rainfall estimated) from 00:00 UTC on 12 September 2016 to 00:00 UTC on 

13 September 2016, and Figure 3.7-29 present the 24 hours accumulated rainfall 

(Hydroestimator; satellite rainfall estimated) from 00:00 UTC on 13 September 2016 

to 00:00 UTC 0n 14 September 2016, when the tropical storm ”RAI” was landed at 

central part of Viet Nam and moved across Viet Nam to the southern part of Lao PDR. 

 

 
Figure 3.7-4 Daily accumulated rainfall (in 

mm) at Thakhek Station in 

Khammuane Province. 

Figure 3.7-5 Daily accumulated rainfall 

(in mm) at Savannakhet 

Station in Savannakhet 

Province. 
 

 
Figure 3.7-6 Daily accumulated rainfall (in 

mm) at Paksane Station in 

Borikhamxai Province. 

Figure 3.7-7 Daily accumulated rainfall (in 

mm) at Pakse Station in 

Champassak Province. 
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Figure 3.7-8 Daily accumulated rainfall 

(in mm) at Moung Mai 

Station in Borikhamxai 

Province. 

Figure 3.7-9 Daily accumulated rainfall (in 

mm) at Moung Borikhan Station 

in Borikhamxai Province. 

 

 
Figure 3.7-10 Daily accumulated rainfall (in 

mm) at Mahaxai Station in 

Khammuane Province. 

 

Figure 3.7-11 Daily accumulated rainfall (in 

mm) at Saravanne Station in 

Saravane Province. 

 

 
Figure 3.7-12 Daily accumulated rainfall (in 

mm) at Kuanpho Station in 

Khammaune Province 

Figure 3.7-13 Daily accumulated rainfall (in 

mm) at Highway Bridge 

Station in Savanakhet 

Province. 
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Figure 3.7-14 Daily accumulated rainfall (in 

mm) at Sekong Station in 

Attapeu Province. 

Figure 3.7-15 Daily accumulated rainfall (in 

mm) at Aluoi Station in 

Sekong Catchment. 
 

 
Figure 3.7-16 Daily accumulated rainfall (in 

mm) at Nakhon Phanom 

Station in Nakhon Phanom 

Province. 

Figure 3.7-17 Daily accumulated rainfall (in 

mm) at Mukdahan Station in 

Mukdahan Province. 

 

 
Figure 3.7-18 Daily accumulated rainfall (in 

mm) at Khong Chiam Station 

inUbong Province. 

Figure 3.7-19 Daily accumulated rainfall (in 

mm) at Ban Had Paeng 

Station in Nam Songkhram 

catchment. 
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Figure 3.7-20 Daily accumulated rainfall (in 

mm) at Ha Tinh Station in Ha 

Tinh Province. 

Figure 3.7-21 Daily accumulated rainfall (in 

mm) at Houng Khe Station in 

Ha Tinh Province. 
 

 
Figure 3.7-22 Daily accumulated rainfall (in 

mm) at Ky Anh Station in Ha 

Tinh Province. 

Figure 3.7-23 Daily accumulated rainfall (in 

mm) at Tuyen Hao Station in 

Quang Binh Province. 
 

 
Figure 3.7-24 Daily accumulated rainfall (in 

mm) at BaDon Station in 

Quang Binh Province. 

Figure 3.7-25 Daily accumulated rainfall (in 

mm) at Dong Hoi Station in 

Quang Binh Province. 
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Figure 3.7-26 Daily accumulated rainfall (in 

mm) at Dong Ha Station in 

Quang Tri Province. 

Figure 3.7-27 Daily accumulated rainfall (in 

mm) at Hue Station in Thua 

Thien Hue Province. 

 

 
Figure 3.7-28 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

12 September to 00:00 UTC 

on 13 September 2016. 

Figure 3.7-29 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

13 September to 00:00 UTC 

on 14 September 2016. 

3.7.3 Flash flooding in the Southern and Central Provinces of Lao PDR 13 

September 2016, caused by tropical storm “RAI” 

From 12 September 2016 at 12:00 UTC (07:00 PM of 12 September 2016 local time) 

the MRC-FFG System detected many villages of the Central and Southern Provinces 

in Lao PDR, such as Xayaboury, Vientiane, Xiengkhuan, Borikhamxai, Sekong were 

at the risk of flash flood occurrence. On the 13 September 2016 at 00:00 UTC, the 

MRC-FFG system detected the risk areas to flash flood was extended to other 

provinces in the southern part of the Lao PDR, included the Saravan, Savannakhet, 

      



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 55 

Attapeu and Champasak Provinces. Figure 3.7-30 present the 3 hour flash flood risk 

areas at some villages of Southern and Central Provinces of Lao PDR, detected by 

MRC FFG System on 12 September 2016 at 12:00 UTC. And Figure 3.7-31 present 

the 3 hour flash flood risk areas at some villages of Southern and Central Provinces of 

Lao PDR, detected by MRC FFG System on 13 September 2016 at 00:00 UTC. 

 

 The information on flash flood areas detected by MRC FFG system on 12 September 

at 12:00 UTC was confirmed by Lao newspaper “Vientiane Time “on 14 September 

2016, which informed that many province in the southern and central parts of Lao PDR 

was affected by the flood on 13 September 2016, cause by Topical storm “RAI” This 

information also provided in the annex A of this report.  

 

 
Figure 3.7-30 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 12 September 2016 

at 12:00  

Figure 3.7-31 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 13 September 2016 

at 00:00 UTC. 

3.7.4 Flash flooding in the Central Provinces of Viet Nam, caused by tropical 

storm “RAI” 

At 12 September, the tropical storm “RAI” was landed in the central part of the Viet 

Nam at the coastal areas of the central Thua Thien Hue and Binh Dinh Provinces. On 

12 September 2016 at 12:00 UTC (07:00 PM local time) the MRC-FFG system was 

detected a flash flood risk areas at some districts of the Central Provinces of the Viet 

Nam, such as Nghe An, Ha Tinh, Danan, Quang Nam, Binh Dinh, Phu Yen Provinces. 

Then on 13 September 2016 at 00:0 UTC the flash flood risk areas detected by MRC-

FFG system was extended to other provinces such as Quang Ngai. The Figure 3.7-32 

and Figure 3.7-33 present the map of flash flood risk areas detected by MRC-FFG 

system (3 hour FFG) on 12 September 2016 at 12:00 UTC and on 13 September 2016 

at 00:00 UTC.  
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The information on flash flood areas detected by MRC FFG system on 12 Septemberat 

12:00 UTC and on 13 September 2016 at 00:00 UTC was confirmed by Viet Nam 

newspaper “Viet Nam News “on 16 September 2016, which informed that many 

province in the southern and central parts of Viet Nam was affected by the flood on 14 

to 15 September 2016, cause by Topical storm “RAI”. This information also provided 

in the annex A of this report 

 

 
Figure 3.7-32 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 12 September 2016 

at 12:00 UTC. 

Figure 3.7-33 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 13 September 2016 

at 00:00 UTC. 

 

3.7.5 Rising water level at some hydrological stations of Mekong River 

mainstream and Mekong tributaries  

Due to heavy rain occurred in upper part of LMB during the ITCZ and the tropical 

storm “RAI” moved across the LMB, the water levels at many hydrological stations 

located in the tributaries of the Mekong basin in the southern and central parts of Lao 

PDR, such as at Sebanfai, Sebanhien, Sedone, Sekong, was remarkably increase. The 

water level at all those mentioned sub-catchment was started to rise from the morning 

or evening of 12 September 2016 about 3 to 8 meter, and get the pick level at the 

morning of 14 September 2016. Figure 3.7-34 to Figure 3.7-43 present the hydrograph 

of some monitoring stations along the Mekong tributaries. Rising water level at the 

main tributaries of the Mekong has also influent to increase water level at the Mekong 

mainstream especially for the hydrological stations located from Savannakhet down to 
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Stung Treng station. The Figure 3.7-44 to Figure 3.7-47 present the hydrograph of the 

Mekong river from Savannakhet to Stung Treng station.  

 

 
Figure 3.7-34 Hydrograph of Nam Khan 

River at Ban Mixay Station 

during the “RAI” 

Figure 3.7-35 Hydrograph of Sebanfi \River 

at Mahaxai Station during the 

“RAI” 
 

 
Figure 3.7-36 Hydrograph of Sedone River 

at Khong Sedone Station 

during the “RAI” 

Figure 3.7-37 Hydrograph of Sedone River 

at Saravanne Station during 

“RAI” 
 

 
Figure 3.7-38 Hydrograph of Sekong River 

at Veun Khen Station during 

“RAI” 

Figure 3.7-39 Hydrograph of Sebanhien 

River at Ban Keng Don 

Station during “RAI” 
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Figure 3.7-40 Hydrograph of Se Done River 

at Souvanna Khill Station 

during the “RAI” 

Figure 3.7-41 Hydrograph of Sekong River 

at Sekong Station during the 

“RAI” 
 

 
Figure 3.7-42 Hydrograph of Sesan River at 

Veoeun Sai Station during the 

“RAI” 

Figure 3.7-43 Hydrograph of Sekong river at 

Siempang Station during 

“RAI” 
 

 
Figure 3.7-44 Hydrograph of Mekong River 

at Savannakhet Station during 

“RAI” 

Figure 3.7-45 Hydrograph of Mekong River 

at Khong Chiam Station 

during “RAI” 
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Figure 3.7-46 Hydrograph of Mekong River 

at Pakse Station during “RAI” 

Figure 3.7-47 Hydrograph of Mekong River 

at Stung Treng Station during 

“RAI” 

 

3.7.6 Conclusions  

1. During 10 to late of 12 September 2016, the ITCZ was covered the central part of 

Lao PDR and moved to the southern part of Lao PDR. More rain with heavy and 

very heavy rain was occurred over Thailand, Lao PDR of the lower Mekong Basin. 

2. Follow the ITCZ, on the evening of 12 September 2016, the tropical storm “RAI” 

Has been landed at the coastal areas of central part of the Viet Nam, and moved 

across the southern part of Lao PDR then disappear at the Mum- Chi catchment of 

LMB in Thailand. More rain with heavy and very heavy rain was continued to 

occurred at central part of Viet Nam, over eastern part of Thailand, and also at 

southern part of Lao PDR.  

3. From 12 September 2016 at 12:00 UTC (07:00 PM of 12 September 2016 local 

time) the MRC-FFG System detected many villages of the Central and Southern 

Provinces in Lao PDR, such as Xayaboury, Vientiane, Xiengkhuan, Borikhamxai, 

Sekong were at the risk of flash flood occurrence. The information on flash flood 

areas detected by MRC FFG system on 12 September at 12:00 UTC was confirmed 

by Lao newspaper “Vientiane Time “on 14 September 2016, which informed that 

many province in the southern and central parts of Lao PDR was affected by the 

flood on 13 September 2016, cause by Topical storm “RAI”. 

4. Also on 12 September 2016 at 12:00 UTC (07:00 PM local time) the MRC-FFG 

system was detected a flash flood risk areas at some districts of the Central 

Provinces of the Viet Nam, such as Nghe An, Ha Tinh, Danan, Quang Nam, Binh 

Dinh, Phu Yen Provinces. Then on 13 September 2016 at 00:0 UTC the flash flood 

risk areas detected by MRC-FFG system was extended to other provinces such as 

Quang Ngai. The information on flash flood areas detected by MRC FFG system 

on 12 September at 12:00 UTC and on 13 September 2016 at 00:00 UTC was 

confirmed by Viet Nam newspaper “Viet Nam News“ on 16 September 2016, 

which informed that many province in the southern and central parts of Viet Nam 
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was affected by the flood on 14 to 15 September 2016, cause by Topical storm 

“RAI”. 

5. During the ITCZ and tropical storm “RAI” activated in the Mekong Basin, from 

11to 13 September 2016 was remarkably effected to the flow regime of some 

Mekong tributaries located in the central and southern part of Lao PDR, water level 

of some hydrological station in those sub-catchment has been increase about 3 to 

8 meter.  

 

3.8 Flash flooding in Central Provinces of Viet Nam, caused by 

ITCZ on 14 October 2016 

3.8.1 Weather situation on the middle of October: 

On October 12 2016 at 07.00 AM Local Cambodia Time (LCT), the latitude from 00N 

to 280N and the longitude from 900E to 1250E, the Inter Tropical Convergence Zone 

(ITCZ) lies across the upper South of Thailand, the middle of Cambodia while active 

low pressure over the middle South China Sea. The moderate Southwest monsoon 

prevails over Myanmar, Thailand and Indochina Peninsular (Figure 3.8-1). 

 

On October 14 2016 at 01.00 am Local Cambodia Time (LCT), the latitude from 00N 

to 280N and the longitude from 900E to 1250E, the Inter Tropical Convergence Zone 

(ITCZ) lies across the upper South and the East of Thailand and the upper of Cambodia 

while the Tropical Depression (TD) over Danang, Viet Nam. The TD is moving to the 

middle Lower Mekong Basin the middle South China Sea. During October 14-16, the 

Inter Tropical Convergence Zone (ITCZ) lies across the Central and the East of 

Thailand, the South of Lao PDR and the middle of Viet Nam. Less rain will be likely 

over Myanmar, while widely scattered rain with isolated heavy to very heavy rain in 

Cambodia, Thailand, Lao PDR and Central Viet Nam during 14-16 October (Figure 

3.8-2).  
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Source: TM Source: TMD 

3.8.2 Rainfall on the second week of October 2016 

During Second week of October some areas in Central Provinces of Viet Nam were 

covered by heavy rainfall, especially at, Ha Tinh, Quang Nam, Quang Tri, Thua Thien 

Hue Provinces. The daily rainfall on that period at those above mentioned provinces 

reached from 200 to 400 mm. Figure 3.8-3 to Figure 3.8-14 present the daily 

accumulated observed rainfall, MAP and Hydroestimator at some rainfall stations 

located in Central Provinces of Viet Nam during the second week of October 2016, 

where show that amount of daily rainfall from hydroestimator and Map was less 

compared to the observed rainfall (Hydmet). Figure 3.8-15 to Figure 3.8-16 present 

the 24 hours accumulated satellite rainfall estimated for 13 to 14 September 2016.  

 

 

 

     

 Figure 3.8-1 Weather chart of the Mekong 

region during the 12 October 

2016 at 07:00AM local time. 

Figure 3.8-2 Weather chart of the Mekong 

region during the 14 October 

2016 at 01:00AM local time. 

Figure 3.8-3 Accumulated rainfall at Tuyen 

Hoa Station of Quang Binh 

Province. 

Figure 3.8-4 Accumulated rainfall at Khe 

Sanh Station of Quang Tri 

Province. 
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Figure 3.8-5 Accumulated rainfall at Huong 

Khe Station of Ha Tinh 

Province. 

Figure 3.8-6 Accumulated rainfall at Ha 

Tinh Station of Ha Tinh 

Province. 
 

 
Figure 3.8-7 Accumulated rainfall at Ky 

Anh Station of Ha Tinh 

Province. 

Figure 3.8-8 Accumulated rainfall at Con 

Cuong Station of Nghe An 

Province. 
 

 
Figure 3.8-9 Accumulated rainfall at Ba Don 

Station of Quang Binh 

Province. 

Figure 3.8-10 Accumulated rainfall at Dong 

Hoi Station of Quang Binh 

Province. 
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Figure 3.8-11 Accumulated rainfall at Dong 

Ha Station of Quang Tri 

Province. 

Figure 3.8-12 Accumulated rainfall at A 

Luoi Station of Thua Thien 

Hue Province. 
 

 
Figure 3.8-13 Accumulated rainfall at Hue 

Station of Thua Thien Hue 

Province. 

Figure 3.8-14 Accumulated rainfall at 

Houng Son Station of Ha 

Tinh Province. 
 

 
Figure 3.8-15 24 hourly satellite rainfall 

estimate from 00:00 UTC 

on 13 October to 00:00 

UTC on 14 October 2016. 

Figure 3.8-16 24 hourly satellite rainfall 

estimate from 00:00 UTC on 14 

October to 00:00 UTC on 15 

October 2016. 
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3.8.3 Flash flooding in the Central Provinces of Viet Nam, caused by ITCZ 

(14 October 2016) 

On 14 October 2016 at 00:00 UTC (07:00 AM local time) the MRC-FFG system was 

detected a flash flood risk areas at some districts of the Central Provinces of the Viet 

Nam, such as Quang Tri, Thua Thien Hue Phu Yen, Khan Hao Provinces. Then on 14 

October 2016 at 06:00 UTC the flash flood risk areas detected by MRC-FFG system 

was extended to other provinces such as Quang Nam. Figure 3.8-17 and Figure 3.8-18 

present the map of flash flood risk areas detected by MRC-FFG system (3 hour FFG) 

on 14 October 2016 at 00:00 UTC and on 14 October 2016 at 06:00 UTC.  

 

According to the online Vietnam newspaper “Nhandan” dated 14 October 2016 at 

10:00 PM was informed that on 14 October 2016 at 06:00 PM some areas in Central 

Provinces of Viet Nam has been flooded, cause of the heavy rainfall. On 15 October 

2016 The newspaper “Viet Nam News “was informed that the flood has been seriously 

impact to the province Thuan Thien Hue, Quantri, Danan, Quang Ngai, Quang Binh. 

The provinces impacted by the flood almost the same provinces has been detected by 

the MRC- FFG except the province Quang Binh, Nghe Anh and Ha Tinh, where the 

FFG did not detected. Base on primary investigation on the problem miss detection of 

the system where found that during the TD and ITCZ on 14October the hydroestimaor 

was underestimate the rainfall value compared to the observed rainfall. It is suggested 

to reviews the rainfall scale of hydroestimator (satellite rainfall estimate).  

 

   
 

Figure 3.8-17 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 14 October 2016 at 

00:00 UTC. 

Figure 3.8-18 Flash flood risk areas 

detected by MRC-FFG (3 

hour FFG) system on 14 

October 2016 at 06:00 UTC. 
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3.8.4 Conclusions  

1. During 12 to late of 14 October 2016, the ITCZ was across the upper South of 

Thailand, the middle of Cambodia while active low pressure over the middle South 

China Sea then moved to the coastal areas of the Central Provinces of Viet Nam.  

2. Caused of ITCZ and TD, Heavy rainfall has been occurred in many areas in the 

Central Provinces of Viet Nam. The daily rainfall of some rainfall station has been 

reached to 300 to 400 mm. Comparing the daily value of rainfall estimated by 

hydroestimator (satellite rainfall estimate) with the observed rainfall we found that 

the rainfall estimated by hydroestimator was under estimate for all rainfall station.  

3. From 14 October 2016 at 00:00 UTC (07:00 AM of 14 October 2016 local time) 

the MRC-FFG System detected many villages of the Central Provinces in Viet 

Nam,such as Quang Tri, Thua Thien Hue,.Phu Yen, Khan Hao were at the risk of 

flash flood occurrence. On 15 October 2016 the newspaper “Viet Nam News “was 

informed that the flood has been seriously impact to the province Thuan Thien 

Hue, Quantri, Danan, Quang Ngai, Quang Binh. The provinces impacted by the 

flood almost the same provinces has been detected by the MRC- FFG except the 

province Quang Binh, Nghe Anh and Ha Tinh, where the FFG did not detected.  

4. Insufficient of the FFG system to detect the flash flood at that time for some 

provinces in central part of Viet Nam mainly cause of the under estimate the 

rainfall value of MAP product of FFG.  

5.  

3.9 Tropical Storm “SARIKA” affected to North-East 

Provinces of Viet Nam, - 19 October 2016 

3.9.1 Weather situation on the third week of October.  

“SARIKA” was first noted as a tropical depression located about 1,200 km (750 mi) 

east-southeast of Manila, Philippines. When 24W entered their area of responsibility, 

PAGASA assigned it the local name Karen. By October 13, images depicted a broad 

LLCC; sea surface temperatures were high, at 31 °C (88 °F). Hours later, the system 

became a tropical storm, with the JMA naming it as “SARIKA”.  

 

“SARIKA” continued organizing and reached severe tropical storm intensity Several 

hours later, “SARIKA” started to form an eye feature as it became a typhoon. The 

storm eventually reached its peak intensity as a Category 4 typhoon with 1-minute 

sustained winds of 215 km/h (130 mph) and a minimum barometric pressure of 935 

mbar. Early on October 16, “SARIKA” made landfall over in Baler, Aurora. Dramatic 

weakening occurred as “SARIKA” traversed the islands, by the time the storm entered 

the South China Sea. After moving westward rapidly for two days, “SARIKA” 

weakened to a severe tropical storm as it made landfall over in Hainan. By October 

19, imagery depicted that “SARIKA” was rapidly deteriorating as it made its final 
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landfall over in the coastline and border of Vietnam and China, while the JTWC issued 

its final advisory. The JMA followed suit three hours later and dissipated in the same 

day. Figure 3.9-1 present the track of tropical storm “SARIKA”.  

 

 
Figure 3.9-1 Track of tropical storm “SARIKA”. 

 

3.9.2 Rainfall during the period of Tropical Storm “SARIKA”, 19 October 

2016 

When the Tropical storm “SARIKA” was approached to the coastal areas of the 

northern part of Viet Nam on 19 October 2016, rainfalls was occurred at some areas 

from Quang Ninh to Thai Bin Provinces of Viet Nam, (newspaper “Viet Nam News”), 

unfortunately RFMMC could not did rainfall analysis between observed and satellite 

rainfall estimate (Hydroestimator) because of not availability of observed rainfall data 

from those areas, as it was out site of the LMB. Figure 3.9-2 present the 24 hour 

accumulated rainfall (Hydroestimator,satellite rainfall estimated) from 00:00 UTC on 

18 October 2016 to 00:00 UTC on 19 October 2016, and Figure 3.9-3 present the 24 

hours accumulated rainfall (Hydroestimator; satellite rainfall estimated) from 00:00 

UTC on 19 October 2016 to 00:00 UTC 0n 20 October 2016, when the tropical storm 

”SARIKA” was approached to coastal areas of the northern part of Viet Nam. Through 

this Rainfall map, it clear that the heavy rainfall occurred almost at the sea areas. 
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Figure 3.9-2 24 hourly satellite rainfall 

estimate from 00:00 UTC on 18 

October to 00:00 UTC on 19 

October 2016. 

Figure 3.9-3 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

19 October to 00:00 UTC on 

20 October 2016. 

3.9.3 Detection of the FFG system during the Tropical storm “SARIKA”, 19 

October 2016 

From 19 October 2016 at 00:00 UTC (07:00 AM of 19 October 2016 local time) to 20 

October 2016 at 00:00 UTC the MRC-FFG system did not detected any flash flood 

risk areas especially in the North-East Provinces of the Viet Nam, where expected to 

be hit by the tropical storm on 19 October to 20 October 2016. The Figure 3.9-4 and 

Figure 3.9-5 present the 3 hour FFG on 19 October 2016 at 00:00 UTC and 3hour FFG 

on 20 October 2016.  

 

               



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 68 

 
Figure 3.9-4 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 19 October 2016 at 

00:00 UTC. 

Figure 3.9-5 Flash flood risk areas 

detected by MRC-FFG (3 

hour FFG) system on 20 

October 2016 at 00:00 UTC. 

  

3.9.4 Conclusions  

1. Early on October 16, “SARIKA” made landfall over in Baler, Aurora. Dramatic 

weakening occurred as “SARIKA” traversed the islands, by the time the storm 

entered the South China Sea. After moving westward rapidly for two days, 

“SARIKA” weakened to a severe tropical storm as it made landfall over in Hainan. 

By October 19, imagery depicted that “SARIKA” was rapidly deteriorating as it 

made its final landfall over in the coastline and border of Vietnam and China. 

2. October 19 to 20, 2016, while the tropical storm deteriorated at the coast line and 

border of Viet Nam China, the heavy rainfall was occurred at the sea and at some 

island areas (out site of FFG system). 

3. MRC- FFG system did not detect any flash flood risk areas when the tropical storm 

“SARIKA” was activated in the coastal areas of the North-East Provinces of Viet 

Nam.  
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3.10 Flash flooding in Central Provinces and Central Highland 

of Viet Nam, caused by low pressure and Tropical 

Depression, on 31 October to 5 November 2016 

3.10.1 Weather situation on the End of October and Beginning of November: 

3.10.1.1 Low Pressure 

During October 30- November 03, the ridge of high pressure from china will continue 

covered over the North, the Northeast, the East and the Central of Thailand, Lao PDR, 

the North of Cambodia, the North and the Central of Viet Nam. More rain and heavy 

rain will be likely in the East the Southeast, the lower Central, the South and the 

Coastal areas of Cambodia, the South of Thailand the South and the Central of Viet 

Nam during 30 October-01 November. The Figure 3.10-1 presents the weather chart 

of the LMB region on 31 October 2016 at 01:00 AM local time. The Figure 3.10-2 

presents the weather chart of the LMB region on 04 November 2016 at 01:00 AM local 

time. Where show the low pressure covered the South China Sea and lower part of 

Mekong.  

 

 

 
Source: TMD Source: TMD 

Figure 3.10-1 Weather chart of the 

Mekong region during the 

31 October 2016 at 

01:00AM local time.  

Figure 3.10-2 Weather chart of the Mekong 

region during the 01 November 

2016 at 07:00AM local time. 

 
 

3.10.1.2 Tropical Depression 

From the 02 to 05 November 2016, the tropical depression was approached and cross 

the central highland of Viet Nam to the lower part of the LMB. While rain was 

occurred in the central highland and southern part of Viet Nam, and also in some part 

of Cambodia. The Figure 3.10-3 presents the weather chart of the LMB region on 03 

November 2016 at 01:00 AM local time. The Figure 3.10-4 present the weather chart 

of the LMB region on 06 November 2016 at 01:00 AM local time.  
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Source: TMD Source: TMD 

Figure 3.10-3 Weather chart of the Mekong 

region during the 03 

November 2016 at 01:00AM 

local time.  

Figure 3.10-4 Weather chart of the Mekong 

region during the 06 

November 2016 at 01:00AM 

local time. 
 

 

3.10.2 Rainfall at Central Provinces of Viet Nam at the end of October to 

first week of November 2016 

Caused the low pressure occurred at last week of October, some areas in Central 

Provinces of Viet Nam were covered by heavy rainfall, especially at, Ha Tinh, Quang 

Binh, Quang Tri, Thua Thien Hue Provinces. The daily rainfall on that period at those 

above mentioned provinces reached from 200 to 400 mm. Figure 3.10-5 to Figure 

3.10-14 present the daily accumulated observed rainfall, MAP and Hydroestimator at 

some rainfall stations located in Central Provinces of Viet Nam during the last week 

of October 2016, where show that amount of daily rainfall from hydroestimator and 

Map was less compared to the observed rainfall (Hydmet). Figure 3.10-15 to Figure 

3.10-16 present the 24 hours accumulated satellite rainfall estimated for 01 November 

and 02 November 2016.  
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Figure 3.10-5 Accumulated rainfall at Tuyen 

Hoa Station of Quang Binh 

Province. 

Figure 3.10-6 Accumulated rainfall at Khe 

Sanh Station of Quang Tri 

Province. 

 

 

 
Figure 3.10-7 Accumulated rainfall at 

Huong Khe Station of Ha 

Tinh Province. 

Figure 3.10-8 Accumulated rainfall at Ha 

Tinh Station of Ha Tinh 

Province. 
 

 
Figure 3.10-9 Accumulated rainfall at Ky 

Anh Station of Ha Tinh 

Province. 

Figure 3.10-10 Accumulated rainfall at Houng 

Son Station of Ha Tinh 

Province. 
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Figure 3.10-11 Accumulated rainfall at Ba 

Don Station of Quang Binh 

Province. 

Figure 3.10-12 Accumulated rainfall at Dong 

Hoi Station of Quang Binh 

Province. 
 

 
Figure 3.10-13 Accumulated rainfall at Dong 

Ha Station of Quang Tri 

Province. 

Figure 3.10-14 Accumulated rainfall at A 

Luoi Station of Thua Thien 

Hue Province. 

 

        
Figure 3.10-15 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

31 October to 00:00 UTC on 

01 November 2016. 

Figure 3.10-16 24 hourly satellite rainfall 

estimate from 00:00 UTC on 01 

November to 00:00 UTC on 02 

November 2016. 
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3.10.3 Rainfall at Central Highland of Viet Nam at first week of November 

2016 

Cause of the Tropical depression occurred at first week of November, some areas in central 

highland of Viet Nam were covered by heavy rainfall, especially at Dak Lak, Gia Lai 

Provinces. The daily rainfall on that period at those above mentioned provinces reached from 

200 to 400 mm. Figure 3.10-17 to Figure 3.10-22 present the daily accumulated observed 

rainfall, MAP and Hydroestimator at some rainfall stations located in Central Provinces of 

Viet Nam during the first week of November 2016, where show that amount of daily rainfall 

from hydroestimator and Map was less compared to the observed rainfall (Hydmet). Figure 

3.10-23 to Figure 3.10-24 present the 24 hours accumulated satellite rainfall estimated for 03 

November and 04 November 2016.  

 

 
Figure 3.10-17 Accumulated rainfall at An Khe 

Station of Gia Lai Province. 

Figure 3.10-18 Accumulated rainfall at 

Ayunpa Station of Gia Lai 

Province. 

 

 
 

Figure 3.10-19 Accumulated rainfall at 

Buon Me Thuot Station of 

Dak Lak Province. 

Figure 3.10-20 Accumulated rainfall at MDrak 

Station of Dak Lak Province. 
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Figure 3.10-21 Accumulated rainfall at 

Buon Ho Station of Dak Lak 

Province. 

Figure 3.10-22 Accumulated rainfall at Duc 

Xuyen Station of Dak Lak 

Province. 
 

 
Figure 3.10-23 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

02 November to 00:00 UTC 

on 03 November 2016. 

Figure 3.10-24 24 hourly satellite rainfall 

estimate from 00:00 UTC on 03 

November to 00:00 UTC on 04 

November 2016. 

3.10.4 Flash flooding in the Central Provinces of Viet Nam, caused by Low 

Pressure (01 November 2016) 

On 01 November 2016 at 00:00 UTC (07:00 AM local time) the MRC-FFG system 

was detected a flash flood risk areas at some districts of the Central Provinces of the 

Viet Nam, such as Ha Tinh and Quang Binh Provinces. Then on 01 November 2016 

at 06:00 UTC (6 hours later) the flash flood risk areas detected by MRC-FFG system 

was extended to other provinces such as Quang Ngai. Figure 3.10-25 and Figure 

3.10-26 present the map of flash flood risk areas detected by MRC-FFG system (3 

hour FFG) on 01 November 2016 at 00:00 UTC and on 01 November 2016 at 06:00 

UTC.  
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According to the on line Vietnam newspaper “Vietnam Plus” dated 01November 2016 

at 09:52 AM was informed that on 01 November 2016 sever flood are expected as the 

river water level is swiftly in the Central Provinces of Quang Binh and Ha Tinh in 

Central Provinces of Viet Nam caused of the heavy rainfall. The provinces impacted 

by the flood almost the same provinces has been detected by the MRC- FFG except 

the provinces Quang Tri, Thua Thien Hue, where the FFG did not detected. Base on 

primary investigation on the problem miss detection of the system where found that 

during the low pressure 01 November the rainfall value of hydroestimaor was 

underestimate compared to the observed rainfall (see Figure 3.10-17 to Figure 

3.10-22). It is suggests to reviews the rainfall scale of hydroestimator (satellite rainfall 

estimate).  

 

 
Figure 3.10-25 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 01 November 2016 

at 00:00 UTC. 

Figure 3.10-26 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 01 November 2016 

at 06:00 UTC. 

3.10.5 Flash flooding in the Central Highland of Viet Nam, caused by Tropical 

Depression (04 November 2016) 

Due to the heavy rainfall caused by the tropical depression covered the central highland 

and southern part of the Viet Nam, some areas in the Central Highland at provinces 

Phu Yen, Khanh Hao, Gia Lai and Ninh Thuan, was detected a flood risk by the MRC-

FFG system on 03 November 2016 at 12:00 UTC (07:00 PM local time). Then on 04 

November 2016 at 00:00 UTC the flash flood risk areas detected by MRC-FFG system 

was extended to other provinces such as Kon Tum and Dak Lak Provinces. Figure 

3.10-27 and Figure 3.10-28 present the map of flash flood risk areas detected by MRC-
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FFG system (3 hour FFG) on 01 November 2016 at 00:00 UTC and on 01 November 

2016 at 06:00 UTC. The flash flood risk areas that detected by the MRC-FFG at 03 

November 2016 at 12:00 UTC and at04 November 2016 at 00:00 was confirmed by 

the newspaper “Viet Nam News” dated on Monday 07 November 2016. The 

information of this newspaper provided in the annex A of this report.  

 

 
Figure 3.10-27 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 03 November 2016 

at 12:00 UTC. 

Figure 3.10-28 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 04 November 2016 

at 00:00 UTC. 

3.10.6 Rising water level at some hydrological stations of Mekong tributaries  

Due to heavy rain occurred in Central Provinces of Viet Nam and also at some areas 

in central part of LMB during the Low pressure and also the Tropical Depression 

moved across the Central highland of Vet Nam and lower part of LMB, the water levels 

at many hydrological stations located in the tributaries of the Mekong basin in the 

southern and central parts of Lao PDR, such as at Sebanfai, Se Banhien, Sekong, was 

remarkably increase. The water level at all those mentioned sub-catchment was started 

to rise from the morning or evening of 02 November 2016 about 4 to 6 meters, and get 

the pick level at the morning of 04 November 2016. Figure 3.10-29 to Figure 3.10-33 

present the hydrograph of some monitoring stations along the Mekong tributaries 

located in central and southern part of Lao PDR  
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Increase water level also was happen for all hydrological station located in the Srepork 

and Sesan Catchment, where water level started to increase from the morning of 04 

November 2016 about 3 to 6 meters, and get the pick level at morning of 05 November 

2016. Figure 3.10-34 to Figure 3.10-36 present the hydrograph of the Sesan and 

Srepork Rivers.  

 

 
 

Figure 3.10-29 Hydrograph of Se Banhien 

River at Highway Bridge 

Station  

Figure 3.10-30 Hydrograph of Se Banfi River at 

Mahaxai Station 

 

 
Figure 3.10-31 Hydrograph of Se Banhien 

River at Ban Keng Don 

Station 

Figure 3.10-32 Hydrograph of SeKong River at 

Sekong Station 

 

 
Figure 3.10-33 Hydrograph of Sekong River 

at Veun Khen Station. 

Figure 3.10-34 Hydrograph of Srepork River 

at Duc Xuyen Station 
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Figure 3.10-35 Hydrograph of Srepork River 

at Giang Son Station. 

Figure 3.10-36 Hydrograph of Srepork River 

at Lumphat Station. 

3.10.7 Conclusions  

1. During period from the end of October to the first week of November, the Lower 

Mekong region has been covered by two weather Phenomenon, such as Low 

Pressure and Tropical Depression, which leaded to the flash flood at many 

provinces in the central and central highland of Viet Nam. 

2. Caused of Low pressure, heavy rainfall has been occurred in many areas in the 

Central Provinces of Viet Nam. The daily rainfall of some rainfall station has been 

reached to 200 to 300 mm. Comparing the daily value of rainfall estimated by 

hydroestimator (satellite rainfall estimate) with the observed rainfall we found that 

the rainfall estimated by hydroestimator was under estimate for all rainfall stations.  

3. Cause of the Tropical depression from 03 to 04 November, some rainfall stations 

in the central highland of the Viet Nam has been record the daily rainfall up to 200 

or 250 mm. where lead to the flash flood at many areas in the central highland.  

4. On 01 November 2016 at 00:00 UTC (07:00 AM local time) the MRC-FFG system 

was detected a flash flood risk areas at some districts of the Central Provinces of 

the Viet Nam, such as Ha Tinh and Quang Binh Provinces. Then on 01 November 

2016 at 06:00 UTC the flash flood risk areas detected by MRC-FFG system was 

extended to other provinces such as Quang Ngai 

5. Due to the heavy rainfall caused by the tropical depression approached the central 

highland of Viet Nam, some areas in the Central Highland at Provinces Phu Yen, 

Khanh Hao, Gia Lai and Ninh Thuan, was detected a flood risk by the MRC-FFG 

system on 03 November 2016 at 12:00 UTC (07:00 PM local time). Then on 04 

November 2016 at 00:00 UTC the flash flood risk areas detected by MRC-FFG 

system was extended to other provinces such as Kon Tum and Dak Lak Provinces. 

6. Newspaper “Viet Nam News “was informed that the flood has been seriously 

impact to the provinces in central and central highland of Viet Nam. The provinces 
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impacted by the flood almost the same provinces has been detected by the MRC- 

FFG except the few location (districts) where the FFG did not detected.  

7. Insufficient of the FFG system to detect the flash flood at that time for some 

districts in central part of Viet Nam mainly cause of the under estimate the rainfall 

value of MAP product of FFG system.  

 

3.11 Flash flooding in Central Provinces, caused by low 

pressure 30 November to 8 December 2016 

3.11.1 Weather situation on the Beginning of December: 

During the first week of December, the ridge of high pressure from china will continue 

covered over the North, the Northeast, the East and the Central of Thailand, Lao PDR, 

the North of Cambodia, the North of Viet Nam. The lower part of LMB region was 

covered by the Low Pressure. More rain and heavy rain will be likely in the East the 

Southeast, the South and the Coastal areas of Cambodia, the South of Thailand the 

South and the Central of Viet Nam during 30 November to 06 December. The Figure 

3.11-1 presents the weather chart of the LMB region on 30 November 2016 at 01:00 

AM local time. The Figure 3.11-2 presents the weather chart of the LMB region on 08 

December 2016 at 04:00 AM local time. Where show the low pressure covered the 

south china sea and lower part of Mekong.  

 

 

  
Source: TMD Source: TMD 

Figure 3.11-1 Weather chart of the Mekong 

region during the 30 

November 2016 at 01:00AM 

local time. 

Figure 3.11-2 Wather chart of the Mekong 

region during the 08 

December 2016 at 04:00AM 

local time. 
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3.11.2 Rainfall at Central Provinces of Viet Nam at the first week of 

December 2016 

Caused the low pressure occurred at first week of December, some areas in Central 

Provinces south Central Provinces of Viet Nam were covered by heavy rainfall, 

especially at, Thua Thien Hue, Quang Ngai, Binh Dinh, Dak Lak Provinces. The daily 

rainfall on that period at those above mentioned provinces reached from 100 to 300 

mm. Figure 3.11-3 to Figure 3.11-8 present the daily accumulated observed rainfall, 

MAP and Hydroestimator at some rainfall stations located in Central Provinces of Viet 

Nam during the first week of December 2016, where show that amount of daily rainfall 

from hydroestimator and Map was less compared to the observed rainfall (Hydmet). 

Figure 3.11-9 and Figure 3.11-10 present the 24 hours accumulated satellite rainfall 

estimated for 02 December and 03 December 2016.  

 

 
Figure 3.11-3 Accumulated rainfall at ALuoi 

Station of Thua Thien Hue 

Province.  

Figure 3.11-4 Accumulated rainfall at Hue 

Station of Thuan Thien Hue 

Province. 

 

 
Figure 3.11-5 Accumulated rainfall at An 

Khe Station of Gia Lai 

Province. 

Figure 3.11-6 Accumulated rainfall at MDrak 

Station of Dak Lak Province. 
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Figure 3.11-7 Accumulated rainfall at 

Dong Xoai Station of Binh 

Duong Province. 

Figure 3.11-8 Accumulated rainfall at Dong 

Ha Station of Quang Tri 

Province. 
 

 
Figure 3.11-9 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

02 December to 00:00 UTC 

on 03 December 2016. 

Figure 3.11-10 24 hourly satellite rainfall 

estimate from 00:00 UTC 

on 03 December to 00:00 

UTC on 04 December 2016. 

3.11.3 Flash flooding in the Central Provinces of Viet Nam, caused by Low 

Pressure (01 December 2016) 

According to the Vietnam newspaper “Viet Nam News” page 3 dated 02 December 

2016 was informed that on 01 December 2016 caused by torrential rainfall measuring 

100-200 mm in Quang Ngai, Binh Dinh Provinces has flooded nearly 1,000 houses 

and over 3,000 ha of sowed rice and raised river levels. The miss detection of the flash 

flood risk areas for those 2 provinces has been occurred with the MRC-FFG system 

for that flood even. The Figure 3.11-11 show the 3 hour FFG on 30 November 2016 

at 18:00 UTC, where the flood risk areas was detected on level 3 (yellow color scale ) 

for some areas in Phu Yen Province. Then 12 hours later on 01 December 2016 at 



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 82 

00:00 UTC, the MRC-FFG system still detected the same areas as detected on 30 

November 2016 at 18:00 (see Figure 3.11-12). Base on primary investigation on the 

problem miss detection of the system we found that during the low pressure occurred 

at the last week of November and first week of December, the rainfall value of 

hydroestimator was underestimate compared to the observed rainfall (see Figure 

3.11-3 to Figure 3.11-10). It is suggests to reviews the rainfall scale of hydroestimator 

(satellite rainfall estimate).  

 

 
Figure 3.11-11 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 30 November 2016 

at 18:00 UTC. 

Figure 3.11-12 Flash flood risk areas 

detected by MRC-FFG (3 

hour FFG) system on 01 

December 2016 at 00:00 

UTC. 

3.11.4 Conclusions  

1. During period from the end of November to the first week of December, the Lower 

Mekong region covered by Low Pressure, which leaded to flash flood at many 

provinces in the central of Viet Nam. 

2. Caused of Low pressure, heavy rainfall has been occurred in many areas in the 

Central Provinces of Viet Nam. The daily rainfall of some rainfall station has been 

reached to 100 to 300 mm. Comparing the daily value of rainfall estimated by 
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hydroestimator (satellite rainfall estimate) with the observed rainfall we found that 

the rainfall estimated by hydroestimator was under estimate for all rainfall stations.  

3. Due to heavy rain some areas on the Central Provinces of Viet Nam such as Binh 

Dinh, Quang Ngai has been flooded on the 01 December 2012. The MRC-FFG 

system miss detected for some areas during this flood even.  

4.  The main cause of the miss detected of the MRC-FFG system is underestimate of 

the satellite rainfall (hydroestimator and also MAP value compared to the observed 

rainfall. It is suggest reviewing the scale factor that used for calculation the satellite 

rainfall estimate and bias correction factor for MAP.  

 

3.12 Flash flooding in Central Provinces, caused by low 

pressure 12 to 15 December 2016 

3.12.1 Weather situation on the Second week of December: 

During the second week of December, the ridge of high pressure from china will 

continue covered over the North, the Northeast, the East and the Central of Thailand, 

Lao PDR. The lower part of LMB region was covered by the Low Pressure. More rain 

and heavy rain will be likely in the East the Southeast, the lower Central, the South 

and the Coastal areas of Cambodia, the South of Thailand the South and the Central of 

Viet Nam during second week of December. The Figure 3.12-1 presents the weather 

chart of the LMB region on 13 December 2016 at 01:00 AM local time. The Figure 

3.12-2 presents the weather chart of the LMB region on 14 December 2016 at 07:00 

AM local time. Where show the low pressure covered the South China Sea and lower 

part of Mekong.  

 

  
Source: TMD Source: TMD 

Figure 3.12-1 Weather chart of the Mekong 

region on 13 December 2016 

at 01:00AM local time.  
 

Figure 3.12-2 Weather chart of the 

Mekong region on 14 

December 2016 at 

07:00AM local time. 
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3.12.2 Rainfall at Central Provinces of Viet Nam at the second week of 

December 2016 

Caused the low pressure occurred at second week of December, some areas in central 

provinces south Central Provinces and central highland of Viet Nam were covered by 

heavy rainfall, especially at, Thua Thien Hue, Quang Ngai, Binh Dinh, Dak Lak 

provinces. The daily rainfall on that period at those above mentioned provinces 

reached from 100 to 200 mm. Figure 3.12-3 to Figure 3.12-8 present the daily 

accumulated observed rainfall, MAP and Hydroestimator at some rainfall stations 

located in Central Provinces and central highland of Viet Nam during the second week 

of December 2016, where show that amount of daily rainfall from hydroestimator and 

Map was less compared to the observed rainfall (Hydmet). Figure 3.12-9 to Figure 

3.12-10 present the 24 hours accumulated satellite rainfall estimated for 13 December 

and 14 December 2016.  

 

 
 Figure 3.12-3 Accumulated rainfall at 

ALuoi Station of Thua Thien 

Hue Province. 

Figure 3.12-4 Accumulated rainfall at Hue 

Station of Thuan Thien Hue 

Province. 

 

 
Figure 3.12-5 Accumulated rainfall at 

An Khe Station of Gia 

Lai Province. 

Figure 3.12-6 Accumulated rainfall at MDrak 

Station of Dak Lak Province. 
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Figure 3.12-7 Accumulated rainfall at Dong 

Hoi Station of Quang Binh 

Province. 
 

Figure 3.12-8 Accumulated rainfall at 

Dong Ha Station of 

Quang Tri Province. 

  

 

 
Figure 3.12-9 24 hourly satellite rainfall 

estimate from 00:00 UTC on 

13 December to 00:00 UTC on 

14 December 2016. 

Figure 3.12-10 24 hourly satellite rainfall 

estimate from 00:00 UTC 

on 14 December to 00:00 

UTC on 15 December 

2016. 
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3.12.3 Flash flooding in the Central Provinces of Viet Nam, caused by Low 

Pressure (14 December 2016) 

 

Due to the heavy rainfall caused by the Low Pressure cover on the central part of the 

Viet Nam, some areas in the Central Provinces ofViet Nam such as Quang Nam, Binh 

Dinh, Thua Thien Hue, and Quang Binh, was detected a flood risk by the MRC-FFG 

system on 14 December 2016 at 12:00 UTC (07:00 PM local time). Figure 3.12-11 

and Figure 3.12-12 present the map of flash flood risk areas detected by MRC-FFG 

system (3 hour FFG) on 14 December 2016 at 12:00 UTC and on 15 December 2016 

at 00:00 UTC. The flash flood risk areas that detected by the MRC-FFG at 14 

December 2016 at 12:00 UTC and at15 December 2016 at 00:00 was confirmed by the 

newspaper “Viet Nam News” dated on Saturday December 17, 2016.  

 

 
Figure 3.12-11 Flash flood risk areas detected 

by MRC-FFG (3 hour FFG) 

system on 14 December 2016 

at 18:00 UTC. 

Figure 3.12-12 Flash flood risk areas 

detected by MRC-FFG (3 

hour FFG) system on 15 

December 2016 at 00:00 

UTC. 
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3.12.4 Conclusions  

1. During second week of December 2016, the Lower Mekong region, especially the 

central part and central highland of Viet Nam was covered by Low Pressure, which 

leaded to flash flood at many provinces in the central and central highland of Viet 

Nam. 

2. Caused of Low pressure, heavy rainfall has been occurred in many areas in the 

Central Provinces and central highland of Viet Nam. The daily rainfall of some 

rainfall station has been reached to 100 to 300 mm. Comparing the daily value of 

rainfall estimated by hydroestimator (satellite rainfall estimate) with the observed 

rainfall we found that the rainfall estimated by hydroestimator was under estimate 

for many rainfall stations.  

3. Due to heavy rain some areas on the Central Provinces and central highland of Viet 

Nam such as Binh Dinh, Quang Ngai, Quang Nam, Khan Hao, Gia Lai, Thuan 

Thien Hue, Binh Dinh has been flooded on the 14 to 15 December 2012.  

4.  Newspaper “Viet Nam News “dated on 17 December 2016, was informed that the 

flood has been seriously impact to the provinces in central and central highland of 

Viet Nam. The provinces impacted by the flood almost the same provinces has 

been detected by the MRC- FFG. 
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4. Conclusion and Recommendations  

 

The current report is seventh evaluation report of MRC Flash Flood Guidance (MRC-

FFG) system after 7 years of operation. Although this evaluation report does not cover 

all of the flash flooding that occurred in 2016 flood season (from 01 June to 15 

December 2016), it is based on the available flash flood information that was collected 

from newspaper of four riparian countries.  

 

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

detected by the MRC-FFG system with changing water levels downstream of these 

areas. This method has been used in this report. However these do not fully reflect the 

flash flood characteristics, because the available water level and rainfall data in the 

operational database of the RFMMC are recorded two times per day at 07:00 AM and 

07:00 PM, while the flash flood mostly occur within a 6 hourly period.  

  

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

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

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

were only a few flash flood events that could not be detected by the system. Based on 

the experiences hitherto a number of recommendations are presented below, which are 

considered useful for further fine-tuning of MRC-FFG products during the 2017 flood 

season implementation:  

1. Improve the Mean Aerial Precipitation (MAP) product by updating the bias 

correction factor for satellite rainfall (Hydroestimator) processing. 

2. After updating the bias correction factor for satellite rainfall processing, the 

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

the available flash flood information.  

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

information (provincial administrative database, villages, districts and 

provincial name) was collected from national line agencies in 2003. It may be 

concluded that this information does not reflect the real condition, as some 

countries in the region recently revised provincial boundaries.  

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

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

recommended that the MRC-FFG operator should also provide the flash flood 

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

5. The current MRC FFG system did not have a short time forecast rainfall which 

should be useful for the FFG operator to decide for the warning on the flash 

flood for next 3 or 6 hours. The new improved MRC FFG system by HRC will 

be include the short time forecast rainfall for next 3-6-12-24 hours, this new 

version of FFG system plan to install in MRC/RFMMC in the next flood season 
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It is recommended that MRC is needed for close cooperation with HRC to 

accelerate the process of installation the new version of the MRC FFG system.  

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

operations for the region in order to receive additional information about areas 

where flash floods occurred. Such information will improve the present FFG 

evaluation report. Establish the connection between RFMMC staff (FFG 

operators) and the National Flood Expert, who working at the National line 

agencies under the FMMP’s contract, for collection the flash flood information 

from the each country.  

7. Conduct Refreshment Training Courses of FFG system operation in 

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

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

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

the RFMMC operators. 

8. The MRC-FFG operator should develop, in close cooperation with the GIS 

expert of Technical Division, an additional tool for the identification of Mekong 

sub-catchments, where flash floods occurred, as well as the location of 

hydrological stations in those sub-catchments, where rising water levels may 

have been recorded. If possible this tool should be connected “real time” with 

the FFG website. 

9. Update the MRC-FFG information on the MRC webpage three times during 

daytime with 6 hourly intervals, at 07:00 AM, 01:00 PM and at 07:00 PM. 

During severe weather conditions such as tropical storms, tropical depressions, 

ITCZ etc. flash floods can occur at any time in any area of the LMB.  
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ANNEX A  Newspapers  

Annex A.1 Flash flooding in the northern part of Lao PDR, caused by low 

pressure on 23 July 2016 
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Annex A.2 Flash flooding in the Northern Provinces of Viet Nam, caused by 

Tropical storm “MIRINAE” on 28 July 2016 
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Annex A.3 Flash flooding in the Northern Provinces of Viet Nam, caused by 

Tropical storm “NIDA” on 03 to 04 August 2016  
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Annex A.4 Flash flooding in Lao Cai Province of Viet Nam, caused by 

ITCZ on 12 – 15 August 2016 
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Annex A.5 Flash flooding in Bokeo Province of Lao PDR, caused by ITCZ 

on 12 – 13 August 2016 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

  



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 96 

Annex A.6 Flash flooding in Northern Province of Thailand, caused by 

ITCZ on 14 – 15 August 2016 
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Annex A.7 Flash flooding in Luang Prabang Province of Lao PDR, caused 

by ITCZ on 17 – 18 August 2016 
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Annex A.8 Flash flooding in Northern Provinces of Viet Nam, caused by 

Tropical Storm ”DIANMU” 19 – 20 August 2016 
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Annex A.9 Flash flooding in Northern and Central Provinces of Lao PDR, 

caused by Tropical Storm ”DIANMU” 19 – 20 August 2016 
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Annex A.10 Flash flooding in Northern Provinces of Thailand, caused by 

Tropical Storm ”DIANMU” 19 – 20 August 2016 
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Annex A.11 Flash flooding in Southern and Central Provinces of Lao PDR, 

caused by ITCZ and tropical storm “RAI” 13 September 2016 

 

 



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 102 

Annex A.12 Flash flooding in Central Provinces of Viet Nam, caused by 

ITCZ and tropical storm “RAI” 12- 13 September 2016 
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Annex A.13 Flash flooding in Central Provinces of Viet Nam, caused by 

ITCZ on 14 October 2016 

 

 
 

 

 



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 104 
 



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 105 

 



Evaluation Report on MRC-FFG System for Flood Season 2016, 1st June to 31st December 2016 

 

Page 106 

Annex A.14 Flash flooding in Central Provinces of Viet Nam, caused by Low 

Pressure and Tropical depression on 31 October to 5 November 

2016 
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Annex A.15 Flash flooding in Central highland of Viet Nam, caused by Low 

Pressure and Tropical depression on 31 October to 5 November 

2016 
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Annex A.16 Flash flooding in Central Provinces of Viet Nam, caused by Low 

Pressure 01 December 2016 
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Annex A.17 Flash flooding in Central Provinces of Viet Nam, caused by Low 

Pressure 14 December 2016 
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ANNEX B  List of tropical storms 

Annex B.1 List of Tropical storm in the North West Pacific  

Individual Storm Summary for the season 2016  

 

Winds in knots, pressure in millibars, category is based on Saffir-Simpson scale. 
Num. Name Date Wind Pres Cat Remark  

1 
Super Typhoon-5 

NEPARTAK 
03-09 JUL 150   5   

2 Tropical Depression THREE 17-17 JUL 25   -   

3 Tropical Storm LUPIT 23-24 JUL 40   -   

4 Tropical Storm MIRINAE 25-27 JUL 45   - 
 Effected to 

LMB 

5 Typhoon-1 NIDA 
29 JUL-02 

AUG 
80   1 

 Effected to 

LMB 

6 Tropical Storm OMAIS 05-08 AUG 60   -   

7 Tropical Depression 08W 08-09 AUG 30   -   

8 Tropical Storm CONSON 08-14 AUG 50   -   

9 Tropical Storm CHANTHU 13-17 AUG 45   -   

10 Tropical Storm DIANMU 18-19 AUG 40   - 
 Effected to 

LMB 

11 Tropical Storm TEN 17-19 AUG 40   -   

12 Tropical Storm MINDULLE 17-22 AUG 55   -   

13 Typhoon-4 LIONROCK 18-30 AUG 115   4   

14 Tropical Storm THIRTEEN 19-20 AUG 40   -   

15 Tropical Storm KOMPASU 18-21 AUG 40   -   

16 Tropical Storm 14W 23-25 AUG 35   -   

17 Typhoon-3 NAMTHEUN 
31 AUG-05 

SEP 
100   3   

18 Super Typhoon-5 MERANTI 09-14 SEP 165   5   

19 
Tropical Depression 

SEVENT 
11-11 SEP 30   -   

20 Tropical Depression RAI 12-12 SEP 30   - 
 Effected to 

LMB 

21 Tropical Storm EIGHTEEN 11-12 SEP 40   -   

22 Typhoon-4 MALAKAS 11-20 SEP 115   4   

23 Typhoon-4 MEGI 23-27 SEP 115   4   

24 Typhoon-1 CHABA 05-05 OCT 75   1   

25 Tropical Storm AERE 05-13 OCT 55   -   

26 Typhoon-2 MATTHEW 07-07 OCT 95 948 2   

27 Tropical Depression 23W 08-08 OCT 25   -   

28 Super Typhoon-4 SONGDA 08-12 OCT 130   4   

29 Typhoon-3 NICOLE 13-13 OCT 100 956 3   

30 Typhoon-4 SARIKA 12-19 OCT 115   4 
 Effected to 

LMB 

31 Super Typhoon-5 HAIMA 15-21 OCT 145   5   

32 Tropical Storm 25W 15-15 OCT 35   -   
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Num. Name Date Wind Pres Cat Remark  

33 
Tropical Depression 

TWENTY 
03-22 NOV 25   -   

34 Typhoon-2 MEARI 03-07 NOV 90   2   

35 
Tropical Depression 

TWENTY 
10-10 NOV 30   -   

36 Tropical Storm MA_ON 10-12 NOV 35   -   

37 
Tropical Depression 

TWENTY 
11-12 NOV 30   -   

38 Tropical Storm TOKAGE 24-28 NOV 50   -   

39 Tropical Depression OTTO 25-25 NOV     -   

40 Tropical Storm 30W 21-22 DEC 35   -   

 

 

 

Saffir-Simpson Scale 

 

The chart color codes intensity (category based on Saffir-Simpson scale): 

 

Type Category Pressure (mb) 
Winds Winds 

Line Color 
(knots) (mph) 

Depression td ----- < 34 < 39 Green 

Tropical Storm TS ----- 34-63 39-73 Yellow 

Hurricane 1 > 980 64-82 74-95 Red 

Hurricane 2 965-980 83-95 96-110 Light Red 

Hurricane 3 945-965 96-112 111-130 Magenta 

Hurricane 4 920-945 113-135 131-155 Light Magenta 

Hurricane 5 < 920 >135 >155 White 

NOTE: Pressures are in millibars and winds are in knots where one knot is equal to 1.15 mph 
Source: http://weather.unisys.com/ 
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Annex B.2 Map of the location of hydro-meteorological monitoring stations  

 


