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1. | ntroduction

Flash flooding is a flood of short duration with a relatively high peak discharge, the
response time within 6 hours or less after the heavy rain event [1]. Flash floods are
generaly difficult to warn or forecasted because of their short time concentration,
massive destruction power and sudden occurrence. Therefore early warning systems
and preparedness are critical elements to saving lives.

The flash flood guidance (FFG) system is a diagnostic tool to analyze weather related
events that can initiate flash floods [8]. To respond to regional and national needs
and in order to address the problems of flash floods in Mekong River Commission
(MRC) member countries (i.e. Cambodia, Lao PDR, Thailand and Viet Nam), the
MRC and the Hydrological Research Centre (HRC) in San Diego, California, USA
with the financial support from the Office of US Foreign Disaster Assistance
(OFDA) of the US Agency for International Development (USAID) have jointly
implemented flash flood mitigation under MRC’ s Flood Management and Mitigation
Programme (FMMP). The project is based on extensive training and capacity
building of local staff, and implementation of the central system (hard- and software)
in MRC'’s Regional Flood Management and Mitigation Centre (RFMMC) in Phnom
Penh, Cambodia. In early September 2009 the computational and dissemination
servers for the MRC-FFG system were installed at the RFMMC, which allowed the
line agencies of the MRC member countries and the RFMMC to obtain access to the
MRC-FFG system products for operational purposes aswell asfor training.

The MRC-FFG system is designed to provide FFG information on a small basin
scale across the four riparian countries from various hydro-meteorological sources
(see Figure 1-1). FFG is an index that indicates how much rainfall is needed to cause
minimal flooding in that basin. The FFG value indicates the total volume of rainfal
over the given duration which is just enough to cause bank-full flow in the draining
stream outlet. Consequently, rainfall volumes of the same duration that are greater
than the FFG vaue indicate a likelihood overbank flows at the draining stream
outlet. The FFG warnings scale is shown in Figure 1-2.

The MRC-FFG system model is a soil accounting model that needs satellite rainfall
estimates as input data and the output is a warning for the next 1 hour, 3 hour and 6
hours for basins with a mean area of approximately 150-200 km? in size that have a
plausible chance of suffering from flash floods. The rainfall threshold needed to
release a warning depends on the hydrological characteristics of the watershed. This
threshold or FFG number is the volume of rainfall of a given duration (1-6 hours)
over agiven small catchment that is just enough to cause bank-full flow at the outlet.
The primary purpose of the MRC-FFG system is to provide near real-time
information guidance products pertaining to the imminence of potential small-scale
flash flooding. The system provides the necessary products to support the
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development of warnings for flash floods from intense rainfall events through the use
of satellite and gauge-based rainfall estimates.

There are two computer servers. (1) the MRC-FFG Computational Server (MRC-
FFGCS) and (2) the MRC-FFG Dissemination Server (MRC-FFGDS) in the MRC-
FFG hardware components which have divided the processing demand of FFG
product processing and dissemination through separate roles of server functions (see
Figure 1-3) [7]. The MRC-FFGCS is responsible for al of the real-time data
acquisition, ingest, and model processing, product export and upload of products to
the dissemination server. The MRC-FFGDS disseminates the information by
providing the user with remote real-time access to the MRC-FFG system products
for online review and/or download to their local computer for further application in
forecasting activities.

Since 2010 during the flood season, the MRC-FFG system had been operating
successfully ([3], [4], [5], [6]). Reference is made to the records of tropical storms
and records of tropical depressions. The MRC-FFG system had detected severa high
risk village and district areas in the MRC member countries during flood season from
May until late December which varies depending on the weather conditions such as
the Inter Tropical Convergence Zone (ITCZ), low pressure, and typhoon.

During the 2015 flood season, the forecaster of FMMP has continued operating
routinely the MRC-FFG system on a daily basis for the provision of flash flood
guidance products. The information on flash flood risk areas that were detected by
the MRC-FFG system was uploaded on the MRC flood forecasting webpage in
paralel with the river flood forecast (see Figure 1-4). The warning that the MRC-
FFG system has identified as being ‘critical’ is daily collected in Excel, and can be
downloaded from its website. Information regarding ‘ critical’ weather conditions and
risk of flash floods is disseminated through e-mail to alert the national line agencies,
NGOs and the public at large. The system operated on a 24/7 basis during the 2015
flood season from May until late December; the dissemination of information
depended on the weather conditions.

The first evaluation report on MRC-FFG system was issued in 2011 [3]. The report
has been produced to evaluate the performance of MRC-FFG system for the 2011
flood season from May until 31 October. The present report is the fifth evaluation
report of MRC-FFG system. The purpose of this report is to evauate the
performance of MRC-FFG system in village and district areas of the MRC member
countries for the detection of the risk areas for potential flash floods during the 2015
flood season from May until the late of December. The FFG warnings are issued for
the respective national territories of Cambodia, Lao PDR and Viet Nam. However
from 2015 flood season onwards the RFMMC provides flash flood risk information
for Thailand only in the Tha territory located within the Lower Mekong Basin
(LMB).
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Figure1-1  Flash flood sub-basins of MRC-FFG system.
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Figure 1-3

MRC-FFG dissemination server user interface.
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2. M ethodology to Evaluate Flash Flood Guidance
Product

The methodology for evaluation of flash flood guidance products used in the flash
flood report is based on two concepts, according to the evaluation reports on MRC-
FFG system for flood season 2011 to 2014 ([3], [4], [5], [6]). The first concept
evaluates the feed-back of the FFGS detected risk areas from the information sources
like the media or the press. As the link between the regional flood center and the
local people is not fully established, the feed-back information on flash flood areas
was mainly collected from the national media, such as online newspapers.

The second concept evaluates the FFG results through the recorded water levels that
are available in the operational database of RFMMC. If MRC-FFG system detected
flash flood warnings in the sub-areas where the gauge station is available, the MRC-
FFG results can be evaluated by comparing with the water level data of the gauge
station located in the downstream part of sub-catchments.

The record daily rainfall of observed stations, where available at the flash flood risk
areas also used as the support data for evaluate the flash flood occurred. However,
occasionally it is difficult to evaluate the FFG results using the media information,
due to the fact that flash floods occurred in areas that are difficult to access and why
the reporting of FFG results is lacking. Although the MRC-FFG system often
successfully had indicated a flash flood risk in the flooded areas, database
information of occurred flash floods was not accurate and complete, which makes
validation of the system difficult ([2]).
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3. Flash Flooding in the M ekong Region during the
Flood Season 2015

The climate of the LMB is under the influence of monsoon winds of seasonal
characters (i.e. southwest monsoon and northeast monsoon). The southwest monsoon
which usually starts in mid-May and ends in mid-October brings a stream of warm
moist air from the Indian Ocean towards the LMB causing abundant rain over the
Mekong region. Rainfall during this period is not only caused by the southwest
monsoon but also by the ITCZ and tropical cyclones which produce a large amount
of rainfall. The northeast monsoon normally starts in mid-October and ends in mid-
February bring the cold and dry air from the anticyclone in China' s mainland over
major parts of the LMB.

During the year 2015 there were 30 tropical storms which developed over the Pacific
Ocean and or over the East Sea (see Figure 3-1). There were four tropical storms,
namely (1) KUJIRA, (2) KOMEN, (3) VAMCO and (4) MUJ GAE which caused
serious flash floods affecting the LMB. Figure 3-1 represents the track of the tropical
storm during the year 2015. The other cause of flash floods in the Lower Mekong
region isthe ITCZ, low pressure and tropical depression which aso led to flash flood
occurrence at some areas in the Mekong mainstream and its tributaries. Figure 3-2
represents an example of the weather chart on 16 July 2015 during the ITCZ
occurrence in the Mekong region. The scattered moderate rainfall that occurred at
some mainstream and tributaries of the Mekong River from May to November 2015
isshown in Figure 3-3.

Table 3-1 represents the list of districts and villages with flash flood risks that were
detected by the MRC-FFG system and were affected by the 2015 flood season from
May to mid-November. It should be noted that in Cambodia and Lao PDR warnings
are given at village level, which these are provided in Thailand and Viet Nam at
district level. Figure 3-4 illustrates the FFG warnings MAP1 in different countries.

Table3-1  Thenumber of warning issued that were detected by the MRC-FFG in the flood
season 2015, warning for Viet Nam include areas outside the LMB and warning for
Thailand not include areas outside of LMB.

Country Total (May to mid of November 2015)
Viet Nam 136 districts

Thailand 20 districts

LoaPDR 963 villages

Cambodia 3villages

1 MAP = mean areal precipitation, which isthe average rainfall over agiven area, generally expressed as an
average depth over the area
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4, Flash flooding in Northern provinces of Viet Nam
and Lao PDR caused by the tropical storm
KUJIRA during the period from 20 to 25 June 2015

4.1  Thetropical storm KUJIRA duringthelast week of June
2015

On 20 June 2015 at 7.00 PM local time the tropical depression in the middle of South
China Sea was upgraded to the tropical storm KUJIRA, which was centered about
340 km at latitude 16.0 degrees North and latitude 111.5 degrees East in Southeast of
Da Nang, Viet Nam with maximum sustained winds of about 65 km/h (see Figure
4-1). The storm is the first tropical storm in the East Sea of the year 2015. The
meaning of KUJIRA is*“whale” in Japanese. Figure 4-1 illustrates the position of the
tropical storm KUJIRA formed in the middle of the East Sea at 7.00 PM local time
on 20 June 2015.

Bangiot

Piinio i Pht

Figure4-1  The position of the tropical storm KUJIRA was formed in the middle of the East
Sea. Source: the Disaster Alert Network.
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On 22 June 2015 at 7.00 PM local time the center of tropical storm KUJRA hit
Hainan Island at latitude 18.0 degrees North and latitude 111.5 degrees East in the
upper East Sea with maximum sustained winds about 65 km/h (see Figure 4-2). It
then moved into the Gulf of Tonkin and hit northeastern Viet Nam bringing strong
winds and heavy rainfall on 24 June 2015 (see Figure 4-3). This caused heavy
rainfall in the entire northern region of Viet Nam. The tropical storm KUJIRA isthe
first storm of the year 2015 to hit Viet Nam. It is the 8th typhoon of the year 2015
Pacific typhoon season.

Figure4-2  The position of the tropical storm KUJIRA hit Hainan Island in the upper East Sea at
7.00 PM local time on 22 June 2015. Source: the Disaster Alert Network.

Figure4-3  The position of tropical storm KUJIRA that made its second landfall in Viet Nam at
1.00 AM local time on 24 June 2015. Source: the Disaster Alert Network.
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The tropical storm KUJRA was downgraded to the tropical depression in northern
Viet Nam around 7.00 PM loca time on 24 June 2015 (see Figure 4-4). It has
brought strong winds and heavy rainfall on a large scale in the Northern provinces
after making landfall in Viet Nam’'s northeastern Quang Ninh and Hai Phong
provinces, according to the National Center for Hydro-meteorological Forecasting,
Viet Nam. It was due about 100 kilometers North of Hanoi city with maximum
sustained winds about 50 km/hr. The flash flood after the tropical storm KUJIRA
swept away 23 houses and killed at least three people in Son La Province, about 200
km west of Hanoi, according to the media (see Appendix 1). According to the
National Hydro-meteorological Forecast Center, on 25 June 2015, around 7.00 AM
Phnom Penh time, the tropical depression was moving to the Northwest of Viet Nam
with maximum sustained winds about 30 km/hr (see Figure 4-5). It later declined
into the tropical low pressure, but heavy rains were still occurring in northeastern
provinces of Viet Nam,

During 20 - 25 June 2015, the LMB was covered by the low pressure and tropical
storm KUJIRA which caused heavy rain at severa areas in the North, Center and
South Central Coast of Viet Nam, some areas in the North and Center of Lao PDR,
some areas in the northern parts of Cambodia, and aso in some areas at the
northeastern provinces of Thailand (see Figure 4-5). Figure 4-5 illustrates the
weather chart of the Mekong region during the last week of July 2015.
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Jun. 24 2015 » 7:00 pm

Figure4-4  The position of tropical depression in the upper Viet Nam at 7.00 PM local time on
24 June 2015. Source: the Disaster Alert Network.
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Windspeed: 17 mph

Figure4-5 The position of tropical depression in the Northwest of Viet Nam at 7.00 AM Phnom
Penh time on 25 June 2015. Source: the Disaster Alert Network.
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Figure4-6  Theweather chart of the Mekong region on 20-25 June 2015 at 01:00 AM Phnom
Penh local time. Source: the Thai Meteorological Department.

4.2  Heavy rainfall duringtheperiod of tropical storm KUJIRA

During the period 20 - 25 June 2015 heavy rainfall and strong winds were brought to
Viet Nam by the tropical storm KUJRA. Due to the storm circulation, heavy
rainfalls hit several areas in the northern and central parts of Viet Nam, and also in
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Lao PDR’s northeastern Huaphan Province according to the media report (see
Appendix 1).

Table 4-1 shows the daily rainfall amounts at some rain gauge stations located within
the northern provinces of Viet Nam (see Figure 4-7), which were based on the
rainfall data available during the tropical storm KUJRA from 20 to 25 June 2015.
The data records from 7:00 AM to 7:00 AM the following day for each recorded day.
Unfortunately, the rainfall data was not available of some rain gauge stations located
within the northern provinces of Lao PDR such as Phongsaly, Muong Namtha,
Oudomxay and Moung Ngoy stations during the storm KUJIRA. Referring to Table
4-1, the daily rainfal on 25 June 2015 reached maximum about 246 mm at the Son
La station located in the upper North of Viet Nam.

After the tropical storm KUJIRA made landfall in Viet Nam, it was then downgraded
to atropical depression on June 24, 2015. It brought heavy rainfall on the large area
in the Mekong mainstream and tributaries. Figure 4-8 illustrates the daily rainfall
distribution in the LMB on 24 and 25 June 2015 that was obtained from rain gauge
stations located within the LMB.

Results in Figure 4-8 (a) show that heavy rainfall was occurring in the central
provinces of Lao PDR, especially in Khammouane, Bolikhamxa, Champassak and
Saravane provinces, and aso in Cambodia's northeastern Siem Reap and Oddar
Meanchey provinces.

Resultsin Figure 4-8 (b) show that heavy rainfall occurred in some areas in the upper
part of the Lower Mekong Basin, especially in Lao PDR’s northeastern provinces of
Luang Prabang, Pakxanh and Phongsaly, and Viet Nam’s northwestern province of
Lai Chau, and also some areas in the lower part of the Lower Mekong Basin,
especially in Lao PDR’s southern province of Champassak, and in Cambodia
northeastern Stung Treng and Ratanakiri provinces, respectively.
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Table4-1

Nam during on 20 - 25 June 2015.

The daily rainfall amounts at some rain gauge stations of the northern provinces of Viet

Rain gauge station Daily rainfall amount in mm, during 20 - 25 June 2015
20-June | 21-June | 22-June | 23-June | 24-June | 25-June
Muong Te 0.2 45 3 0 - 77
SinHo 7 0.4 3.6 23 0 77.9
Tam Duong 47 14 0.1 1 0.7 77.3
PhaDin - - 2 4 5 118
Y en Chau - 0.1 17 9 19 73
Mai Chau 0.5 - 7.1 5 15 64
La Chau 0.2 29 0 0.2 0 36
Quynh Nhai 0.2 29 0 0.2 0 36
Tuan Giao - - 1 2 2 121
Dien Bien - 0.1 7 0.5 0 21
SonLa 0 16 13 13 20 e
Note: “—" indicatesthat rainfall data is not available

Figure 4-9 represents the 24hr Mean Areal Precipitation (MAP) during the period of
tropical storm KUJIRA from 20 to 25 June 2015. Figure 4-9 presents that the 24hr
MAP indicates that the northern parts of Viet Nam, the central and northern parts of
Lao PDR, and also in the northern part of Cambodia was covered by heavy rainfall.

The 24hr Hydro-estimator Satellite Precipitation (HE-Sat) at 00:00 UTC during the
period of storm KUJIRA, 20 - 25 June 2015, is shown in Figure 4-10. It shows that
the heavy rainfall was occurring over parts of northern Viet Nam, and also over parts
of northern and central Lao PDR on 24 and 25 June 2015.

Figure 4-11 represents the 6hr Average Soil Moisture (ASM) conditions during the
period of the storm KUJIRA on 20 to 25 June 2015. Results show that during the
storm, some areas in the northern and central parts of Viet Nam, and also at some
areas in the northern, southern and central parts of Lao PDR were saturated.
Meanwhile, during the heavy rain falling on these saturated grounds were facing
possible high flash flood occurrences.

The comparison of the observed daily accumulated rainfall with the 24hr MAP and
the 24hr HE-sat is shown in Figure 4-12. The data was obtained from 6 rain gauge
stations; namely, the Muong Te, Sin Ho, Tam Duong, Yen Chau, Quynh Nhai and
Son La stations respectively, (see Figure 4-7). Results show the uncertainty in the
MRC-FFG results (i.e. 24hr MAP and 24hr HE-Sat) to produce rainfall when
compared with the observed rainfall during the storm KUJIRA. The 24hr MAP and
24hr HE-Sat quite varied (i.e. underestimated and overestimated) when compared
with the observed rainfall of these 6 stations.
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L ocation of rain gauge stations located surrounding in the northern of Viet Nam.

Page 20




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

Daity Rainfall Distribution 0f 24 Jun 1015
Lower Mekong Basin

Daity Rainfall Distribution 6f 28 Jun 2015
- e Lower Mekong Basin

(a) The daily rainfall distribution on 24 June 2015

(b) The daily rainfall distribution on 25 June 2015
Figure 4-8

Daily rainfall distribution on 24 and 25 June 2015 in the LMB. Source is RFMMC.
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(f) 24hr MAP on 25 June 2015
Figure 4-9

The 24hr MAP during the period of the tropical storm KUJRA at 00:00 UTC on 20
to 25 June 2015.
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Figure4-10 The 24hr HE-sat during the period of the tropical storm KUJIRA at 00:00 UTC on
20 to 25 June 2015.
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Figure4-11 The 6hr ASM condition during the period of the tropical storm KUJIRA at 00:00
UTC on 20 to 25 June 2015.
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Figure4-12 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 6
rain gauge stations located within the upper North of Viet Nam.

4.3 Rising water levelsin sometributaries of the Mekong River
during the period of tropical storm KUJIRA

During 20 - 25 June 2015 the tropical storm KUJRA hits the LMB and then
developed into a low pressure before dissipating. Heavy rainfalls generated from
depression of the tropical storm KUJIRA has affected the flow regime at many river
monitoring stations on tributaries and Mekong River mainstream, located in the
northern part of Viet Nam, as well as some areas in the northern part of Lao PDR.
The storm KUJIRA caused the water level to rise rapidly at some river monitoring
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stations in the upper and central part of the LMB (see Figure 4-13). According to the
media (see appendix 1.1), this situation generated many flash flood occurrences in
several areas in Viet Nam's northern Son La and Lai Chau provinces, and some
provinces located in upper parts of Lao PDR, especially the provinces of Huaphanh
and Oudomxay provinces.

The graph in Figure 4-14 to 4.16 illustrate water levels during the period of tropical
storm KUJIRA of three gauge stations, namely Vangvieng, Muong Ngoy and Muong
Kaa stations, located in the northern parts of the LMB; the water levels were
recorded twice aday at 7 AM and 7 PM. Overall from 21 to 23 June water levels
were rising rapidly and slightly dropping by 23 June 2015.
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Figure4-13 Thelocation of river flow monitoring stations located within the northern of Viet
Nam, and in the northern of Lao PDR on the Mekong River.
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Figure4-14 Water level at the Vangvieng River monitoring station during the tropical storm
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Figure4-15 Water level at the Muong Ngoy monitoring station during the tropical storm
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Figure4-16 Water level at the Muong Kao monitoring station during the tropical storm KUJIRA.

4.4  Flash flooding in the northern provinces of Viet Nam and
Lao PDR, caused by typhoon storm KUJIRA

The MRC-FFG system detected several flash flood risk areas in LMB during the
KUJIRA storm from 20 to 25 June 2015. Severe flash floods occurred on severa
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tributaries and Mekong River mainstream in the central and northern parts of Lao
PDR, aswell asin the upper parts of Viet Nam.

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

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

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

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

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

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

Table 4-2

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

Thour Flash Flood Guidancein Viet Nam 3hours Flash Flood Guidance in Viet Nam 6 hour s Flash Flood Guidance in Viet Nam
Provinces |Districts |FFGvaIue Provinces |Districts |FFG Value |Provinces IDistricts FFGValue
HaTay TX. Son Tay 24.87|Island TamThanh 39.33|Bac Kan Bach Thong 33.30
HaTay BaVi 24.87|HaTay TX. Son Tay 35.08|Bac Kan TX. Bac Kan 38.30]
Cao Bang Bao Lac 14.64|HaTay BaVi 35.08|Bac Kan BaBe 43.83
Cao Bang Thong Nong 22.32|HaGang Meo Vac 42.25|Bac Kan Ngan Son 37.42]
Cao Bang Nguyen Binh 18.48|Ha Gang Yen Minh 42.25(Binh Thuan ~ Tanh Linh 43.96|
Cao Bang HoaAn 22.32|HaGang Quan Ba 42.25(Binh Thuan ~ HamThuan Nam 43.96|
Lao Cai Bat Xat 16.48|Ha Gang Bac Me 39.54|Cao Bang Ha Quang 47.99
Lao Cai SaPa 17.97|HaGang Vi Xuyen 42.25Cao Bang Thong Nong 41.10
Lao Cai Than Uyen 16.86| Cao Bang Bao Lac 34.16|Cao Bang HoaAn 41.10
Bac Kan TX.Bac Kan 18.97|Ca0 Bang Ha Quang 43.06|Cao Bang Bao Lac 43.10]
Bac Kan BaBe 14.64|Cao Bang Thong Nong 36.64|Cao Bang Nguyen Binh 30.84]
Bac Kan Bach Thong 18.97|Cao Bang Nguyen Binh 33.39|Galai laGrai 45.21]
Phu Tho Thanh Son 15.94{Cao Bang HoaAn 36.64|Ha Gang Vi Xuyen 42.40,
Lai Chau TX. Lai Chau 19.68|Lao Cai Bat Xat 24.98|Ha Giang Meo Vac 36.00
Lai Chau Muong Te 17.39|Lao Cai SaPa 23.39|HaGang Yen Minh 3842
Lai Chau Phong Tho 15.85|Lao Cai Than Uyen 30.55|Ha Giang Quan Ba 36.00
Lai Chau Sin Ho 16.33|Bac Kan TX. Bac Kan 25.9|HaGang Bac Me 44.25
Lai Chau Muong Lay 18.01|Bac Kan BaBe 37.85|Ha Tay BaVi 52.27|
Lai Chau Tuan Gao 16.4|Bac Kan Ngan Son 4579|HaTay TX.Son Tay 52.27]
Lai Chau Dien Bien 16.13|Bac Kan Bach Thong 25.99|Hoa Binh Ky Son 45.64]
Lai Chau Dien Bien Dong 15.57|Tuyen Quang NaHang 42.38|HoaBinh DaBac 37.89
Son La TX.Son La 20.08| Yen Bai Van Chan 40.22|HoaBinh Mai Chau 47.21
Son La Thuan Chau 19.13|Yen Bai TramTau 40.22|Kon Tum SaThay 40.55
Son La Phuyen 16.51|Phu Tho Thanh Son 27.27|Lai Chau Muong Te 34.14]
Son La Mai Son 18.8[Lai Chau TX. Lai Chau 27.54|Lai Chau Phong Tho 38.69
Son La Song Ma 19.14|Lai Chau Muong Te 28.27|Lai Chau Sin Ho 41.95
Son La Moc Chau 19.87|Lai Chau Phong Tho 26.05|Lai Chau Dien Bien 36.52
HoaBinh DaBac 15.09|Lai Chau Sin Ho 26.01|Lai Chau Dien Bien Dong 32.73]
HoaBinh Mai Chau 21.32|Lai Chau Muong Lay 259|Lai Chau Muong Lay 36.01
HoaBinh Ky Son 23.44|Lai Chau Tuan Gao 24.61|Lai Chau TX. Lai Chau 41.02)
Thanh Hoa Quan Hoa 21.32|Lai Chau Dien Bien 27.7|Lai Chau Tuan Gao 33.15]
Kon Tum SaThay 22.34|Lai Chau Dien Bien Dong 28.98|LamDong Bao Lam 57.92)
Galai laGrai 22.84|/Son La TX.Son La 28.02|Lao Cai Bat Xat 34.47|

Son La Quynh Nhai 36.15|Lao Cai SaPa 30.77]
Son La Muong La 38.03|Lao Cai Than Uyen 43.10
Son La Thuan Chau 29.07|Nghe An Tuong Duong 43.93
Son La Phuyen 28.9|Nghe An Con Cuong 43.36
Son La Mai Son 29.29|Phu Tho Thanh Son 40.07
Son La Song Ma 35.57|Phu Tho TamThanh 52.06
Son La Yen Chau 41.4|Son La Quynh Nhai 57.61
Son La Moc Chau 34.68|Son La Song Ma 41.19
Son La Thuan Chau 39.86
Son La TX.Son La 37.76]
Son La Mai Son 39.11
Son La Bac Yen 59.50]
Son La Phu yen 43.95)
Son La Yen Chau 46.45)
Son La Moc Chau 44.50]
ThanhHoa  Quan Hoa 47.37
Thanh Hoa Muong Lat 49.74
Tuyen Quang NaHang 51.46]
Yen Bai Van Chan 44.66
Yen Bai TramTau 52.08
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Table4-3

Thelist of FFG warnings of the next 1, 3 and 6 hours flash flood in Lao PDR’s

northern Huaphanh Province on 25 June 2015 at 00:00 UTC by MRC-FFG system.

1 hour Flash Hood Guidance in Lao 3 hour Flash Food Guidance in Lao | 6 hour Flash Hood Guidance in Lao
rovinces TSricts [Villages [FFGValte [Provinces |Didricts _[Villages [FFGValte [Provinces |Districts [ Villages [FFG Ve |
Huaphanh  Xamneua OBKA 18.98 Hugphanh  Xamneua  SOBKA 26.61 Huaphanh  Xamneua  SOBKA 36.07|
Huaphanh  Viengthon NATHOUANE 21.78 Huaphanh Xiengkhor NAHEUANG 41.39 Huaphanh  Xiengkhor NAHEUANG 48.13
Huaphanh  Viengthon KHONG 21.78 Huaphanh Xiengkhor NASEUA 41.39 Huaphanh  Xiengkhor NASEUA 48.13
Huaphanh  Viengthon HATSA 22.74 Huaphanh Xiengkhor MOUANGDUNG 41.39 Huaphanh  Xiengkhor MOUANGDUNG 48.13
Huaphanh  Viengthon SAKOK 22.74 Huaphanh Xiengkhor BANNA 44.8 Huaphanh  Xiengkhor BANNA 47.33
Huaphanh  Viengthon DORNKHOUN 19.44 Huaphanh Xiengkhor PHONGBAO 44.8 Huaphanh  Xiengkhor PHONGBAO 47.33
Huaphanh  Viengthon ANG-HOM 22.74 Huaphanh Xiengkhor HOUAYDAET 44.8 Huaphanh  Xiengkhor HOUAYDAET 47.33
Huaphanh  Viengthon LENG 21.26 Huaphanh Xiengkhor BANPONG 44.8 Huaphanh  Xiengkhor BANPONG 47.33
Huaphanh  Viengthon HOUAY SANGORN 20.32 Huaphanh Xiengkhor PAKHOMPET 44.8 Huaphanh  Xiengkhor NONGKHAM 58.35
Huaphanh  Viengthon NGONE 20.32 Huaphanh Xiengkhor NABEUNG 44.8 Huaphanh  Xiengkhor BANMUANG 58.35
Huaphanh  Viengthon NUOM 20.32 Huaphanh Xiengkhor HOUAYHIENG 44.8 Huaphanh  Xiengkhor HOUAYHEUA 58.35
Huaphanh  Viengthon BOR 20.32 Huaphanh Xiengkhor BANMOUANG 44.8 Huaphanh  Xiengkhor PHONGXAI 58.35
Huaphanh  Viengthon LONGNGOUAPA 21.78 Huaphanh Xiengkhor PAKHOM NOY 44.8 Huaphanh  Xiengkhor VANGTANG 58.35
Huaphanh  Viengthon PHOULUANG 21.78 Huaphanh Xiengkhor LONGTONG 44.8 Huaphanh  Xiengkhor PAKHOM 58.35
Huaphanh  Viengthon PHIENGDON 21.78 Huaphanh Xiengkhor PAKHOMGNAI 41.39 Huaphanh  Xiengkhor PAKHOMPET 47.33
Huaphanh  Viengthon NAPOUAK 21.78 Huaphanh Xiengkhor NAMTEUN 44.8 Huaphanh  Xiengkhor NABEUNG 47.33
Huaphanh  Viengthon VIENGTHONG 21.78 Huaphanh Xiengkhor PAHANG 44.8 Huaphanh  Xiengkhor HOUAYHIENG 47.33
Huaphanh  Viengthon HOUAYMAKFAY 18.98 Huaphanh Xiengkhor HOUAYNGEUM 44.8 Huaphanh  Xiengkhor PAKHOM NOY 48.13
Huaphanh  Viengthon SAN-ONG 22.05 Huaphanh Xiengkhor PHALONG 44.8 Huaphanh  Xiengkhor LONGT ONG 47.33
Huaphanh  Viengthon NAVIENG 21.78 Huaphanh Xiengkhor NAKHAM 41.39 Huaphanh  Xiengkhor PAKHOMGNAI 48.13
Huaphanh  Viengthon NASAN 22.74 Huaphanh Viengthon NATHOUANE 30 Huaphanh  Xiengkhor NAMTEUN 47.33
Huaphanh  Viengthon MOUANGHIEM 21.78 Huaphanh Viengthon KHONG 30 Huaphanh  Xiengkhor PHAHOY 58.35
Huaphanh  Viengthon NAPHANHONG 21.78 Huaphanh Viengthon HATSA 31.32 Huaphanh  Xiengkhor PAHANG 47.33
Huaphanh  Viengthon GNOT-HIT 21.78 Huaphanh Viengthon SAKOK 31.32 Huaphanh  Xiengkhor HOUAYNGEUM 47.33
Huaphanh  Viengthon PHONXONG 21.26 Huaphanh Viengthon DORNKHOUN 27.18 Huaphanh  Xiengkhor MUANGNAMH 58.35
Huaphanh  Viengthon NGAO 20.71 Huaphanh Viengthon ANG-HOM 31.32 Huaphanh  Xiengkhor PHALONG 47.33
Huaphanh  Viengthon NAHAY 20.32 Huaphanh Viengthon LENG 29.29 Huaphanh  Xiengkhor THALAT 58.35
Huaphanh  Viengthon POUNGMA 22.06 Huaphanh Viengthon NAMSATH 34.9 Huaphanh  Xiengkhor  POUNGSAET 58.35
Huaphanh  Viengthon POUNGT HOUM 22.06 Huaphanh Viengthon HOUAYSANGORN 28.95 Huaphanh  Xiengkhor  PABOUA 58.35
Huaphanh  Viengthon PHONSAATH 22.74 Huaphanh Viengthon NGONE 28.95 Huaphanh  Xiengkhor SOBPHONG 58.35
Huaphanh  Viengthon THEHING 21.78 Huaphanh Viengthon NUOM 28.95 Huaphanh  Xiengkhor HOMPHOU 58.35
Huaphanh  Viengthon NAMPOUNG 22.74 Huaphanh Viengthon BOR 28.95 Huaphanh  Xiengkhor  PHIENGSA 58.35
Huaphanh  Viengthon MEUA KAO 22.05 Huaphanh Viengthon LONGNGOUAPA 30 Huaphanh  Xiengkhor KORHAY 58.35
Huaphanh  Viengthon NGAO 20.71 Huaphanh Viengthon PHOULUANG 30 Huaphanh  Xiengkhor KEOLOM 58.35
Huaphanh  Viengthon CH AK 22.05 Huaphanh Viengthon HOUAPHOU 34.9 Huaphanh  Xiengkhor NAKHANG 58.35
Huaphanh  Viengthon HUAY SA 22.74 Huaphanh Viengthon PHIENGDON 30 Huaphanh  Xiengkhor KEOLANH 58.35
Huaphanh Huameuang SOBLAP 23.36 Huaphanh Viengthon NAPOUAK 30 Huaphanh  Xiengkhor CHAERFAI 58.35
Huaphanh  Huameuang HOMTHONG 23.36 Huaphanh Viengthon VIENGTHONG 30 Huaphanh  Xiengkhor PHA-AO 58.35
Huaphanh Huameuang NAMTAN 23.36 Huaphanh Viengthon NAPHONE 34.9 Huaphanh  Xiengkhor PHABAOD 58.35
Huaphanh Huameuang NAPHIENG 23.36 Huaphanh Viengthon HOUAYMAKFAY 26.61 Huaphanh  Xiengkhor  PHIENGHOM 58.35
Huaphanh Huameuang HOUAYHOU 20.12 Huaphanh Viengthon SAN-ONG 30.46 Huaphanh Xiengkhor KEOVAEN 58.35
Huaphanh ~ Huameuang KADAENG 20.12 Huaphanh Viengthon NAVIENG 30 Huaphanh  Xiengkhor BOMBE 58.35
Huaphanh ~ Huameuang VANGMOR 23.36 Huaphanh Viengthon NASAN 31.32 Huaphanh  Xiengkhor DINDAENG 58.35
Huaphanh ~ Huameuang PHIENGDI 23.36 Huaphanh Viengthon MOUANGHIEM 30 Huaphanh  Xiengkhor NAKHAM 48.13
Huaphanh Viengthon NAPHANHONG 30 Huaphanh Viengthon NATHOUANE 40.89
Huaphanh Viengthon GNOT-HIT 30 Huaphanh Viengthon KHONG 40.89
Huaphanh Viengthon PHONXONG 29.29 Huaphanh Viengthon HATSA 41.61
Huaphanh Viengthon NGAO 29.36 Huaphanh  Viengthon  SAKOK 41.61
Huaphanh Viengthon NAHAY 28.95 Huaphanh  Viengthon DORNKHOUN 41.61
Huaphanh Viengthon POUNGMA 30.38 Huaphanh  Viengthon ~ANG-HOM 41.61
Huaphanh Viengthon POUNGTHOUM 30.38 Huaphanh Viengthon LENG 38.25
Huaphanh Viengthon PHONSAATH 31.32 Huaphanh  Viengthon NAMSATH 46.58
Huaphanh Viengthon THEHING 30 Huaphanh Viengthon HOUAYSANGORN 41.29
Huaphanh  Viengthon NAMPOUNG 31.32 Huaphanh Viengthon  NGONE 41.29
Huaphanh Viengthon MEUA KAO 30.46 Huaphanh Viengthon NUOM 41.29
Huaphanh Viengthon NGAO 29.36 Huaphanh Viengthon BOR 41.29
Huaphanh Viengthon CH AK 30.46 Huaphanh Viengthon PHOULUANG 40.89
Huaphanh Viengthon HUAYSA 31.32 Huaphanh  Viengthon HOUAPHOU 46.58
Huaphanh Huameuang SOBLAP 31.47 Huaphanh  Viengthon = PHIENGDON 40.89
Huaphanh Huameuang HOMTHONG 31.47 Huaphanh Viengthon NAPOUAK 40.89
Huaphanh Huameuang NAMTAN 31.47 Huaphanh  Viengthon  VIENGTHONG 40.89
Huaphanh Huameuang NAPHIENG 31.47 Huaphanh Viengthon NAPHONE 46.58
Huaphanh Huameuang HOUAYHOU 27.92 Huaphanh  Viengthon HOUAYMAKFAY 36.07
Huaphanh Huameuang KADAENG 27.92 Huaphanh  Viengthon  SAN-ONG 40.19
Huaphanh Huameuang VANGMOR 31.47 Huaphanh  Viengthon  NAVIENG 40.89
Huaphanh Huameuang PHIENGDI 31.47 Huaphanh  Viengthon NASAN 41.61
Huaphanh  Viengthon  MOUANGHIEM 40.89
Huaphanh  Viengthon  NAPHANHONG 40.89
Huaphanh  Viengthon  GNOT-HIT 40.89
Huaphanh  Viengthon PHONXONG 38.25
Huaphanh  Viengthon  NGAO 41.09
Huaphanh Viengthon NAHAY 41.29
Huaphanh  Viengthon POUNGMA 39.84
Huaphanh  Viengthon POUNGTHOUM 39.84
Huaphanh Huameuang SOBLAP 36.97
Huaphanh  Huameuang HOMTHONG 36.97
Huaphanh  Huameuang NAMTAN 36.97
Huaphanh  Huameuang NAPHIENG 36.97
Huaphanh  Huameuang HOUAYHOU 35.42
Huaphanh  Huameuang KADAENG 35.42
Huaphanh  Huameuang VANGMOR 36.97
Huaphanh  Huameuang PHIENGDI 36.97
Huaphanh  Viengthon PHONSAATH 41.61
Huaphanh  Viengthon THEHING 40.89
Huaphanh  Viengthon NAMPOUNG 41.61
Huaphanh  Viengthon MEUA KAO 40.19
Huaphanh  Viengthon  NGAO 41.09
Huaphanh Viengthon CH AK 40.19
Huaphanh  Viengthon HUAYSA 41.61
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Figure4-17 The 1 hourly, 3 hourly and 6 hourly FFG warnings on 24 June 2015 at 00:00 UTC
(07:00 AM Phnom Penh time).
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Figure4-18 The 1 hourly, 3 hourly and 6 hourly FFG warnings on 25 June 2015 at 00:00 UTC
(07:00 AM Phnom Penh time).

4.5 Summary

During the tropical storm KUJIRA in the last week of June 2015, severe flash floods
occurred on severa tributaries and Mekong River mainstream in the central and
northern parts of Lao PDR, and also in the upper parts of Viet Nam. It caused
damages to roads and bridges, irrigation schemes and other village infrastructures,
such as schools, water supplies and health centers. Eight people were killed and four
were missing, following flash flood triggered by the KUJIRA tropical storm in
Thuan Chau and Y en Chau districts in the northern parts of Son La Province.
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Referring to Table 4-2 and Table 4-3, MRC-FFG system has shown efficiency and
ability in providing real time ‘forecasts for the next 1, 3 and 6 hours on 25 June
2015 at 00:00 UTC (7:00 AM Phnom Penh time) to detect the FFG warnings at some
districts of Son La Province, Viet Nam, and also in Lao PDR’s northern Xiengkhor
District of Huaphanh Province. This corresponded with media reports that flash
floods hit Son La, Viet Nam and Xiengkhor District of Huaphanh Province, Lao
PDR after heavy rainfall on 24 and 25 June 2015 (see appendix 1).

Based on a comparison of the observed daily accumulated rainfall versus the 24hr
MAP, and the 24hr HE-sat of the Son La station as shown in Figure 4-12 (f), results
exhibit the 24hr MAP and the 24hr HE-sat perform quite well as the results are close
to the observed daily rainfall when compared to other 5 rain gauge stations (i.e.
Muong Te, Sin Ho, Tam Duong, Yen Chau and Quynh Nhai). Thus, following the
results of the Son la station, the 24hr MAP and the 24hr HE-sat, are capable of
providing precipitation information during the KUJIRA storm with regards to flash
flood warnings. Unfortunately the analysis of the comparison of the observed rainfall
with the 24hr MAP and 24hr HE-sat in Lao PDR could not be performed as the
rainfall data were not available (missing data) of some rain gauge stations located
within the northern provinces of Lao PDR, such as Phongsaly, Muong Namtha,
Oudomxay and Moung Ngoy stations during the storm KUJIRA.
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5. Flash flooding in central provinces of Lao PDR,
caused by ITCZ during the period from 17 to 21
July 2015

51  Weather situation on thethird week of July

On 17 July 2015 at 01.00 AM Phnom Penh Time, the ITCZ lies across the lower
North of Myanmar, the upper North of Lao PDR and the North of Viet Nam while
the moderate Southwest monsoon prevails over Andaman Sea, the Gulf of Thailand,
Thailand and Indochina Peninsular (see Figure 5-1).

During the period from 17 to 21 July, the ITCZ continued to lie across the North of
Myanmar, the upper North of Lao PDR and the North of Viet Nam. Figure 5-1
lillustrates the weather chart of the Mekong region on 17 respectively 21 July 2015
at 01:00 AM Phnom Penh time. Results show that the LMB was covered by low
pressure which caused wide spread heavy rain during the period 17 — 21 July, which
affected at some parts of Myanmar, the North and North East of Thailand, the North
and North East of Cambodia, the Center and North of Lao PDR, and also the
northern Viet Nam.

2015 21 July 2015

Figure5-1  Theweather chart of the Mekong region on the 17 July and the 21 July 2015 at
18:00 UTC (01:00 AM Phnom Penh time), source by Thai Meteorological
Department.
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5.2  Rainfall on thethird week of July 2015

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

The comparison of the observed daily accumulated rainfall with the 24hr MAP and
the 24hr HE-sat during the heavy rain caused by the ITCZ from 17 - 21 July 2015 is
shown in Figure 5-3. The data was obtained from eight rain gauge stations; namely
the Mahaxai, Kuanpho, Highway Bridge, Muong Mai, Muong Tchepone, Muong
Borkhane, Ban Phonsi and Ban Had Paengi stations located in the central parts of
Lao PDR. The analysis of the rainfall obtained from the Hydmet (observed rainfall)
and the MRC-FFG system (i.e. 24hr MAP and 24hr HE-sat) shows that the MRC-
FFG system performed quit well for Mahaxai and Kuanpho stations during 17 - 19
July 2015. In summary, the analysis of the results shows the uncertainty of the MRC-
FFG system to produce the 24hr MAP and 24hr HE-sat during this period, as for
some stations the 24hr MAP and 24hr HE-sat were lower than the observed rainfall
(underestimated), and for some stations the 24hr MAP and 24hr HE-sat were higher
than the observed rainfall (overestimated).
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4 hour Hyi‘ir'oesttmamr on 18 July 2015 at 00:00 UTC

T

; '. ......
(a) 24 hours HE-sat on 17 July 2015 (b) 24 hours HE-sat on 17 July 2015
-m‘our Hydroestimator on 19 July 2015 at 00:00 UTC = hour Hydroq;iimator on 20 July 2015 at 00:00 UTC

(c) 24 hours HE-sat on 19 July 2015 (d) 24 hours HE-sat on 20 July 2015

Figure5-2  The 24 hourly Hydro-estimator Satellite Precipitation (HE-sat) during the period of
the Inter Tropical Convergence Zone from 17 - 20 July 2015 at 00:00 UTC.
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Figure 5-3

Accumulated observed rainfall (Hydmet), 24hr MAP and 24hr HE-sat (Hyd) at 8

rain gauge stations: Mahaxai, Kuanpho, Highway bridge, Muong Mai, Muong
Tchepone, Muong Borkhane, Ban Phonsi and Ban Had Paengi stations located in

central parts of Lao PDR.
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5.3 Raisingwater level at sometributaries of Mekong River

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

Figure 5-4 illustrates the rise of water levels caused by the ITCZ during 17 - 21 July
at 10 monitoring stations located in the central parts of Lao PDR. Results show that
water levels increased significantly from 2.88 m on 20 July to 7.8 m on 22 July at
Moung Mai station in the Nam Ngiep catchment. While at the Ban Khendone station
located in Savannakhet Province of Xe Bang Hieng River, the water level increased
significantly from 2.94 m on 19 July to 8.1 m on 21 July, reached the flood level, and
on 20 July flooding began. According to media reports of 21 July (see appendix 1.3),
the heavy rainfall caused floods and flash floods in some areas of Savannakhet and
Champassak provinces. This corresponded with the records of the water level on 20
July of Ban Khendone station. Likewise, water levels increased rapidly in the
tributaries of Nam Songkhran River at the Ban Thabok Daeng station located in
Thailand on the same day that caused water level rising rapidly at the Ban Khendone
station located in Lao PDR.
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Figure5-4  Water levels at 10 monitoring stations located in the central parts of Lao PDR during

the period 17 - 21 July 2015, caused by the ITCZ.
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54  Flash flood in the central provinces of Lao PDR during the
ITCZ

On 17 July and 20 July 2015 at 00:00 UTC (07:00 Phnom Penh time), the MRC-FFG
system detected some warning FFG village areas in the central provinces of Lao
PDR, such as Champassak, Attapeu, Phongsaly, Luang Prabang, Bolikhamxay,
Khammouane, Vientiane, Savannakhet, Saravane, Sekong Xiangkhouang and
Xaisomboun provinces. Figure 5-5 represents the 3 hour FFG values on 17 July and
20 July at 00:00 UTC that were detected by the MRC-FFG system at some areas of
central provinces of Lao PDR.

The information on flash flood risk areas that was detected by the MRC-FFG system
on 17 July 2014 at 00:00 UTC (see Figure 5-5 (a)) was confirmed by the information
published in the Lao PDR newspaper "the Vientiane Times” on 21 July 2015 (see
appendix 1.3). Some flash flood risk areas that were detected by the MRC-FFG
system on 17 July 2015 at 00:00 UTC corresponded with the reported by the
Vientiane Times.

The Laos Newspaper “KPL” on 21 July 2015 (see appendix 1.3) informed that the
flash flood caused by heavy rainfall occurred at some areas of Xiangkhouang, Luang
Prabang, Vientiane, Champassak and Savannakhet provinces in central and southern
part of Lao PDR, which corresponded with the MRC-FFG system detection on the
20 July 2015 at 00:00 UTC (see Figure 5-5 (b)), as well as corresponding with the
recorded water levels on 20 July of Ban Khendone station.
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Figure5-5 3 hourly flash flood risk areas (red color) detected by the MRC-FFG system on 17

July 2015 at 00:00 UTC at some areas of central provinces of Lao PDR.

Page 40



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

55 Summary

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

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

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

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

6.1  Theheavy monsoonsrainsand tropical ssorm KOMEN
during on 26 July to 6 August 2015

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

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

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

Maps from the Thai Meteorologica Department of the period 26 July - 6 August
2015 (see Figure 7-1 and Figure 7-2) show the low pressure and the storm KOMEN
trough (in red) which were expected to bring heavy rains to parts of Mekong region.
It indeed caused wide spread heavy rainfall affected in the region.
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On 31 July 2015, flash flooding and landslides affected the Northern provinces of
Viet Nam which caused 2,800 houses being damaged and destroyed, along with wide
areas of crop and livestock, according to the media information (see appendix 1.1).
At least 9 of the victims died when alandslide buried a house in Ha Long City.
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Figure6-1  The weather chart of the Mekong region from 26 to 31 June 2015 at 7:00 AM
Phnom Penh time. Source: the Thai Meteorological Department.
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Figure6-2  Theweather chart of the Mekong region during the period from 1 to 6 August 2015
at 00:00 UTC (7:00 AM Phnom Penh time). Source: the Thai Meteorological
Department.
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6.2 Heavy rainfall duringtheperiod from 26 July to 6 August
2015

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

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

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

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

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

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

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

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

The results in Figure 6-12 show MRC-FFG system has performed quite well from 26
July to 01 August for Chiang Saen, Chiang Khong, Chiang Rai, Thoeng stations.
Results in Figure 6-13 show MRC-FFG system has performed well from 26 to 30
July at Vientiane and Thakhek stations, and aso from 26 to 28 July at Paksane and
Ban Phnone stations.
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Table 6-1

central provinces Lao PDR during the ITCZ from 26 July to 6 August 2015.

The daily rainfall amounts at some rain gauge stations of the northern provinces of
Viet Nam, the northern and northeastern provinces Thailand and the northern and

Daily rainfall amount in mm, during 26 July - 6 August 2015
S S SEREmD || [ Country | e sl | 27-ut | 280l | 20-ul | 30-ul | 31-0ul | o1-Aug | 02-Aug | 03-Aug | 04-Aug | 05-Aug 2;
Muong Te 220201 - Vietnam 0.6 28 8 58 18 21 139 34.3 8.7 10 7 21
Lai Chau 220301 - Vietnam 5 11 18 80 15.1 249 85 26 3 14 0.8 5
Tuan Giao 210305 - Vietnam 56.3 5.7 2 25 0.6 1.3 155 24 26 15 34 16
Dien Bien 210301 - Vietnam 32 3 7.5 24 9 11 19.5 138 42 3.2 1.1 2.3
Quynh Nhai 210303 - Vietnam 19 5 0.1 15.2 2.5 11 91 42 38 47 6 1
Son La 210304 - Vietnam 28 3 0.1 14 7.6 17.4 33 69 38 1.1 15 0.4
Pha Din 220401 - Vietnam 58.1 2.9 0.8 53 2.6 6.4 161 40 61 22.8 25.2 15
Chiang Saen 10501 Mekong Thailand 54.4 11.6 9.5 4.3 35.8 8 0.2 5.2 66.5 53.8 5.5 33.5
Chiang Khong 10801 Mekong Thailand 3.8 4.3 4.45 4.43 4.43 4.35 4.25 4.25 4.98 6.1 7.2 6.6
Chiang Rai 50104 Nam Mae Kok Thailand 5.8 12.8 14.7 5 27.9 1 0 9.8 39.5 28.8 5.8 26.4
Thoeng 70103 Nam Mae Ing Thailand 62 2 3 7 1 0 0 8.5 25 11 6 0
Nakhom Phanom 13101 Mekong Thailand 47.2 36.8 42 27.8 13.2 0 16.1 39.8 9.8 17.8 22.2 5.6
Nong Khai 12001 Mekong Thailand 0 5.1 2.8 4.2 15.4 30.9 64.1 13.4 6.8 6.2 69.4 42.5
Pak Beng 10901 Mekong Lao PDR 10.4 6.3 1.4 - 0.2 8.3 8.2 10.4 6.9 10.7 1.7 1.1
Luang Prabang 11201 Mekong Lao PDR 21.2 14.6 2.6 2.4 - 18.4 2.4 21.9 17.6 8.6 1.1 14.4
Vientiane 11901 Mekong Lao PDR 12.5 6 0.8 2.5 51.8 48.7 72.6 14.5 8.2 11.8 82.6 -
Paksane 12703 Mekong Lao PDR 18 124.1 49.8 183.2 77.5 153.7 79.9 93.5 97.3 26.4 23 2.3
Thakhek 13102 Mekong Lao PDR 36.7 37.3 35.8 33.7 11.1 16.1 21.4 40.7 9.4 10.2 13.6 1.2
Ban Phone Si 270101 Nam Nhiep Lao PDR 61.7 98.2 75.3 83.6 84.7 49.3 35.2 35.4 6.1 18.2 8.4 16.2
Note: “— indicatesthat rainfall data is not available
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(a) Daily rainfall distribution on 26 July 2015

Daily Raintall Distribution 0f 27 July 2015

Daily Rainfall Distribution 0 26 July 2015
Lower Mekong Basin

Lower Mekong Basin

(c) Daily rainfall distribution on 28 July 2015

Daily Rainfall Distribution Of 28 July 2015

Daily Rainfall Distribution 0f 28 July 2015
Lower Mekong Basin

Lower Mekong Basin

(d) . Daily ra}nfall dis;ributinn_on 29 July 2015 .

Figure 6-3

The daily rainfall distribution during the period 26 — 29 July 2015 in the Lower
Mekong Basin. Source: RFMMC.
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Figure6-4  Theaverage daily rainfall distribution during the period 26 July - 6 August 2015 in
the LMB. Source: RFMMC.
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{a) 24 hourly MAP on 26 July 2015 (b} 24 hourly MAP on 27 July 2015 . (c) 24 hourly MAP on 28 July 2015
X K RI N

MAP- 24 hr ___3015-07-30 007 TTON E 5073

(d) 24 hourly MAP on 29 July 2015 (e) 24 hourly MAP on 30 July 2015 (i 24 hourly MAP on 31 July 2015

Figure6-5 The 24 hourly Mean Areal Precipitation (MAP) during the Inter Tropical
Convergence Zone from 26 - 31 July 2015 at 00:00 UTC.
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[MAP- 24 hr T015-08-02 00:00 UTC

(a) 24 hourly MAP on 1 August 2015 [b) 24 hourly MAP on 2 August 2015 (c) 24 hourly MAP on 3 August 2015
AP - 24 hr - : NAL [MAF- 23 hr T013-08-05 00:00 UTC N [MAF-Z3hr 20150806 00:00 UTC___ REGIONAL

(d) 24 hourly MAP on 4 August 2015 le) 24 hourly MAP on 5 August 2015 (f) 24 hourly MAP on 6 August 2015

Figure6-6  The 24 hourly MAP during the period 1 - 6 August 2015 at 00:00 UTC.
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(e) 24 hourly HE-sat on 26 July
2015

AW ik
(g) 24 hourly HE-sat on 28 July 2015

SAT - 24 hr N S07-31 D000 UTC

& e o i

e 2. " 5 r "._ g T "'- .
o ol B i4 AP A . o & F .
(h) 24 hourly HE-sat on 29 July (i) 24 hourly HE-sat on 30 July 2015  (j) 24 hourly HE-sat on 31 July 2015

2015

Figure6-7  The 24 hourly HE-sat during the period 26 - 31 July 2015 at 00:00 UTC.
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SAT - 24 hr

.

(c) 24 hourly HE-sat on 3 August 2015

(b) 24 hourly HE-sat on 2 August 2015
SAT - 24 bir FOT5-08-03 00:00 UTC

= . - -

(d) 24 hourly HE-sat on 4 August 2015  (e) 24 hourly HE-sat on 5 August 2015 (f) 24 hourly HE-sat on 6 August 2015

Figure6-8  The 24 hourly HE-sat during the period 1 - 6 August 2015 at 00:00 UTC.
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{a) 6 hourly ASM on 26 July 2015

ASN - (6 hir 3 3

(b) 6 hourly ASM on 27 July 2015

ASM - 5

(¢) 6 hourly ASM

on 28 July 2015

[ASM-D6hr __ J15-07-31 0000 UTC __ REGIONAL|

(d) 6 hourly ASM on 29 July 2015

(e) 6 hourly ASM on 30 July 2015

(f) 6 hourly ASM

on 31 July 2015

Figure 6-9

The 6 hourly ASM conditions during the period 26 - 31 July 2015 at 00:00 UTC.
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{a}

6 hourly ASM on 1 August 2015 (b) 6 hourly ASM on 2 August 2015 (c) 6 hourly ASM on 3 August 2015
30750804 DO T : RSV Tahr  T07505 05 0000 TTC AT T

(d) & hourly ASM on 4 August 2015 (e) 6 hourly ASM on 5 August 2015 (f) 6 hourly ASM on 6 August 2015

Figure 6-10 The 6 hourly ASM canditions during the period 1 - 6 August 2015 at 00:00 UTC.
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Figure6-11 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 7
rain gauge stations located within the upper North of Viet Nam.
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Figure 6-12 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 6
rain gauge stations located within the North and North East of Thailand.
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Figure 6-13 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 4
rain gauge stations located within the Center of Lao PDR.

6.3 Risingwater levelsin sometributaries of the Mekong
River during the period from 26 July to 6 August 2015

Heavy rainfall caused by monsoon storms during the period 26 July - 6 August 2015
made water levels rising at some river monitoring stations in the upper and central
parts of the LMB. It also affected to the flow regime at some river monitoring
stations of the tributaries of the Mekong River north and central regions, especialy
in the northern Viet Nam provinces, in the central Lao PDR provinces and aso in the
northern and northeastern Thailand provinces.

According to media information, on 1 August 2015 rainfall engulfed Nakhon
Phanom Province in Thailand and in three consecutive weeks the water levels of the
Mekong River raised to 10 m, while tributaries were showing signs of overflowing.

On 28 July 2015 Weather Forecasting and Aeronautical Department of Lao PDR
reported that water was rising because of heavy rains in northern Lao PDR, which
could cause flooding in the lowlands of some districts in Bonkhamxay and
Khammouane provinces, as well as the Mekong has recently risen from between 6
and 12 m above normal levels (see appendix 1.2).

The graphs in Figure 6-14 to Figure 6-16 illustrate water level data of 2 gauge
stations, Muong Ngoy and Muong Kao stations, located in the northern Lao PDR
which is close to northern Viet Nam, additionally 8 gauge stations, Kieng Kok, Pak
Beng, Luang Prabang, Vientiane, Paksane, Thakhek, Ban Phone Si and Muong Kao
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stations, located in the North and Center parts of Lao PDR, as well as 7 gauge
stations, Chiang Saen, Chiang Khong, Ban Ma Bua Daeng, Chiang Rai, Thoeng,
Nakhon Phanom and Nong Khai stations, located in the North and North-East of
Thailand in the period 26 July - 6 August 2015. The water levels are recarded twice
daily a 7 AM and 7 PM.

As aresult of heavy rainfall in the period 26 July - 6 August 2015, see Figure 6-16,
water levels increased from 4.58 m on 2 August to 8.12 m on 3 August in the
tributary of the Nam Ou River at the Muong Ngoy station, and also in the tributary of
Nam Sane River from 7.14 m on 2 August to 9.98 m on 3 August at the Muong Kao
station. The water levels in these stations rose almost 3 m. Results in Figure 6-15
show that the water levels continued increasing more rapidly to about 6 m high in the
period 26 July - 4 August at Paksane and Takhek stations in mainstream of Mekong
River. Especially on 5 August at Takhek station the water level rose to 12.14 m,
which was 1 m under the alarm level of 13 m. Results in Figure 6-16 show water
level increased significantly at Nakhon Phanom station in the Mekong River
mainstream from 7.2 m on 26 July to 11 m on 3 August, which was only 0.50 m
under the alarm level. While water levels rapidly increased in the mainstream of
Mekong River at Nong Khai station from 8.4 m on 5 August to 11.46 m on 7 August,
which was roughly 0.10 m above the alarm level; the peak was 0.50 m short of
reaching the flood level.

Muong Ngoy Station (100102)

Muong Kao Station (260101)
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(a) Muong Ngoy monitoring station (b) Muong Kao monitoring station

Figure 6-14 Water level at the Muong Ngoy and Muong Kao monitoring stations located in
northern Lao PDR during period 26 July - 6 August 2015.
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(h) Ban Phone Si monitoring station

during period 26 July - 6 August 2015.
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Figure 6-15 Water level at 8 monitoring stations located in the North and Center of Lao PDR
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East of Thailand

6 August 2015.

during period 26 July

(g) Nong Khai monitoring station

Figure 6-16 Water level at 7 monitoring stations located in the North and North
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6.4  Flash flooding in the northern and northeastern provinces
of Thailand during the period from 26 July to 6 August
2015

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

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

Unfortunately, the MRC-FFG system did not detect the flash flood risk areas in the
Northeast provinces of Thailand, which is not consistent with the news reports (see
appendix 1.2). However, the information on flash flood risk areas that was detected
by the MRC-FFG system in the period 4 — 6 August 2015 at 00:00 UTC, which was
confirmed by the information published on the online news on 4 — 6 August 2015
(see appendix 1.2). The detection by the MRC-FFG system of some flash flood risk
areasin Mae Suai District of Chiang Rai Province in Thailand corresponded with the
reported flash flood areas as published by the media.
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Table6-2  List of 1 hourly and 3 hourly FFG warnings by MRC-FFG system on 26 July, 27
July, and 2 — 6 August 2015 at 0:00 UTC covering the period from 26 July to 6

August 2015.
Date of FFG products 26/07/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces |Districts FFG Value [ |Provinces Districts FFG Value
No Risk Areas to Flash Flood = Occurence Chiang Rai Thoeng 38.04
Phayao Chiang Kham 44.05
Chiang Rai  Chiang Saen 42.80
Chiang Rai  Chiang Khong 43.80
Nan King Amphoe Song Khae 38.18
Date of FFG products 27/07/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces [ Districts [FFG Value | [Provinces  [Districts [FFG Value
No Risk Areas to Flash Flood  Occurence Chiang Rai  Thoeng 48.11
Nan King Amphoe Song Khae 49.83
Phayao Chiang Kham 48.11
Date of FFG products  02/08/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces Districts FFG Value | |Provinces |Districts FFG Value
Chiang Rai Chiang Saen 8.39 Chiang Rai  Thoeng 38.30
Chiang Rai Chiang Khong 8.39 Phayao Chiang Kham 38.30
Chiang Rai  Chiang Saen 23.21
Chiang Rai  Chiang Khong 28.11
Nan King Amphoe Song Khae 50.55
Date of FFG products 03/08/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces Districts FFG Value | |Provinces Districts FFG Value
No Risk Areas to Flash Flood Occurence | Chiang Rai  Thoeng 27.38
Phayao Chiang Kham 24.60
Chiang Rai  Chiang Saen 24.78
Chiang Rai  Chiang Khong 29.95
Nan King Amphoe Song Khae 24.20
Date of FFG products 04/08/2015 06:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces [Districts [FFG Value | [Provinces [Districts [FFG Valug]
Chiang Rai Thoeng 21.81' Chiang Rai Chiang Khong 34.10
Phayao Chiang Kham 22.53/ Chiang Rai Chiang Saen 34.10
Chiang Rai Thoeng 32.43
Chiang Rai Mae Suai 41.72
Chiang Mai Fang 39.67
Chiang Mai Mae Ai 37.80
Chiang Mai King Amphoe Chaipakan 40.61
Nan King Amphoe Song Khae 45.02
Phayao Chiang Kham 32.06
Date of FFG products 05/08/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces [Districts [FFG Value [ [Provinces  [Districts [FFG Vvalue
No Risk Areas to Flash Flood Occurence  Chiang Rai  Chiang Khong 49.74
Chiang Rai  Chiang Saen 49.74
Chiang Rai  Thoeng 43
Chiang Rai  Mae Suai 49.33
Chiang Mai  Fang 49.33
Chiang Mai  King Amphoe Chaipakan 49.33
Phayao Chiang Kham 44.12
Date of FFG products 06/08/2015 00:00 UTC time
lhour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces [Districts |FFG Vvalue | |[Provinces  |Districts |[FFG value
No Risk Areas to Flash Flood  Occurence Chiang Rai  Mae Suai 39.13
Chiang Mai  Fang 39.13
Chiang Mai  Mae Ai 39.13
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6.5  Flash flooding in the northern and central provinces of Lao
PDR duringin the period from 26 July to 6 August 2015

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

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

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

northern, central and southern parts of Lao PDR on 28 July, 30 July, and 2 August
2015. Source: RFMMC.
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6.6  Flash flooding in the northern provinces of Viet Nam
during the period from 26 July to 6 August 2015

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

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

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

Based on the available information from the media, the flash floods hit the Quang
Ninh, Ha Giang, Lao Cai, Lai Chau, Lao Chau and Son La provinces, which covered
the same risk areas of the MRC-FFG system’s results of 3 hourly FFG on 27 and 28
July, 1 August and 4 August, as mentioned earlier (see Figure 6-18).
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(c) FFG on 1 August 2015 (d) FFGon 4 August 2015

Figure6-18 MRC-FFG system detected FFG warning of 3 hourly flash flooding at some districts
in northern and central parts of Viet Nam on 27 to 28 July, 1 August, and 4 August
2015. Source: RFMMC.
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6.7 Summary

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

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

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

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

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

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

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

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

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

7.1  Thelow pressureduringthe beginning of September 2015

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

During the period 3 - 8 September 2015 heavy rainfall led to serious flooding and
also flash flood in some provinces of northern and central Lao PDR, and northern
and northeastern Thailand. The most affected provinces in Thailand were Nakhon
Phanom, Nong Khai and Nan. In Lao PDR the following provinces were affected,
such as Xaysomboun, Khammouane, and Luang Prabang, according to media
information (see appendix 1).
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(a) Weather chart issued at 00:00 UTC on 3
September 2015 (07:00 am Phnom Penh time)
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(f) Weather chart issued at 18:00 UTCon 8
September 2015 (07:00 am Phnom Penh time)

Figure 7-1

The weather chart of the Mekong region on 3 - 8 September 2015 at 00:00 UTC

(07:00 AM Phnom Penh time). Source: Thai Meteorological Department.
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7.2  Heavy rainfall duringthelow pressurein the period from
3 to 8 September 2015

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

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

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

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

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

The comparison of the observed daily accumulated rainfall with the 24hr MAP and
the 24hr HE-sat is shown in Figure 7-7. The data was obtained from five rain gauge
stations located in Lao PDR, namely the Pak Beng, Luang Prabang, Paksane,
Thakhek and Mahaxa stations, and aso three rain gauge stations located in
Thailand, namely the Nong Khai, Ban Tha Kok Daeng and Nakhon Phanom stations
located in Thailand.
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Table7-1  Daily rainfall amounts at some rain gauge stations of the northern and central
provinces of Lao PDR, and the north and northeastern provinces of Thailand.

station Daily rainfall amount in mm, during 12-16 September, 2015
Station Name D River Country 02- 03- 04- 05- 06- 07- 08-
Sep Sep Sep Sep Sep Sep Sep
Pak Beng 10901 Mekong Lao PDR 41.2 10.2 14.3 5.2 2.4 8.6 -
Luang Prabang 11201 Mekong Lao PDR 14 4 52.2 28 19.2 - -
Muong Ngoy 100102 Nam Ou Lao PDR 1.4 3.2 3.4 - 4.2 - -
Paksane 12703 Mekong Lao PDR 15.8 52.2 2.4 12.4 - - -
Vientiane 11901 Mekong Lao PDR 12.8 88.6 4.5 - - - 0.8
Thakhek 13102 Mekong Lao PDR 36.2 32.5 114 44.1 - - -
Mahaxai 320107 Xe Bang Fai | Lao PDR 37.8 88.2 10.5 6.1 - - 18.1
Nong Khai 12001 Mekong Thailand 17.3 135.5 3.7 3.4 0 0 0
Ban Tha Kok 200102 | Nam Thailand 190.5 | 308 | 295 | 315 0 0 0
Daeng Songkhram
Nakhon Phanom 13101 Mekong Thailand 23.6 0 9.4 38.5 0 0 35.7
Note: “—" indicatesthat rainfall data is not available
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Figure 7-2  Location of Hydmet stations (green dots and red numbers) in the surrounding of the
areas affected by the low pressurein period 2 - 8 September 2015.
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Rainfall Distribution on
03 Sept 2015
Lower Mekong Basin

Rainfall Distribution on
05 2016
Lower Nekong Basin

(c) Daily rainfall distribution on 5 September 2015

Rainfall Distribution on
04 Sept 2015
Lower Mokong Basin

Rainfall Distribution on
06 Sept 2015
et 3 Lower Mekong Basin

(d) Daily rainfall distribution on 6 September 2015

Figure 7-3  Thedaily rainfall distribution in period 3 - 6 September 2015 in the Lower Mekong

Basin. Source: RFMMC.
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(a) 24 hourly MAP on 3 September 2015 (b) 24 hourly MAP on 4 September 2015
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(c) 24 hourly MAP on 5 September 2015 (d) 24 hourly MAP on 6 September 2015

Figure 7-4  The 24 hourly Mean Areal Precipitation (MAP) in period 3 - 6 September 2015 at
00:00 UTC (7:00 AM Phnom Penh time).
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Figure 7-5  The 24 hourly HE-sat during period 3 - 6 September 2015 at C0:00 UTC (7 AM
Phnom Penh time).
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Figure 7-6  The 6 hourly ASM condition during period 3 - 6 September 2015 at 00:00 UTC (7
AM Phnom Penh time).
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7.3  Risingwater levelsin sometributaries of the Mekong
River duringthe period from 2 to 8 September 2015

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

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

Figure 7-9 illustrates the water level recordings of five monitoring stations, namely;
the Pak Beng, Luang Prabang, Paksane, Thaknek and Mahaxai stations, located in
the central and northern Lao PDR, that were affected by the heavy rainfall. During
the period 1 - 5 September water levels significantly increased at Pak Beng, Paksane
and Mahaxa stations. In particularly on tributaries of the Xe Bang Fa River of
Mahaxal station, located in Khammouane Province the water levels increased about
4 m high in two days.

Page 81



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

Nong Khai (12001)

Flood level
Alarm level

: Watér Ievél at7 #M an.d 7 PI\;I'I

13

- W~ W0
A 8

(w) 3y31ay a8neg

Wd 00 ST/0T/6

LU UL LR L UL e 00c2 ST/OT/6
e W 00:L ST/6/E
HiH Wy oot st/e/6
AL L iNd 0052 ST/8/6
INY 00:L ST/8/6
| Wd 0oL ST/LfE
| WY OD:LST/L/E
- Wd 00:£ ST/9f6
| WY 00 ST/9/6
- Wd 00:L ST/S/6
| WY DD:LST/S/E
AL R L Wd 0052 ST/AYG
o WY 00 ST/E/E
R d 00: sT/efe
P W oDz sT/eds
A | e ooz stress

| WY 00:L ST/Z/

Wd 00:£ ST/T/6

WY 00:£ ST/T/6

(a) Nong Khai monitoring station

Ban Tha Kok Daeng (290102)

] e\ ater level at 7 AM and 7 PM | B

o
-

w
-

= " ~
- - -

(w) yBiay a8nen

-
-

o
-

Wd 002 ST/0T/6

WY 00:£ ST/0T/6

Wd 00:L ST/6/6

ISEEEHEUNENEEED LN . . | WY D0 LST/6/6

Wd 004 5T/8/6

WY 00:L ST/8/6

Wd 00:L ST/L/6

e WY 00 ST e

Wd 004 5T/9/6

WY 00:£ 5T/9/6

Wd 00:L ST/5/6

WY 00:L ST/S/6

Wd 004 ST/v/6

WY 00:L ST/¥/6

Nd 00:L ST/E/6

WY 00:L ST/E/E

Wd 00 ST/2/6

WY 00:L ST/2f6

Wd 00°L ST/T/6

WY 00:L ST/T/6

(b) Ban Tha Kok Daeng monitoring station

Nakhon Phanom (13101)

Wd 00:£ ST/OT/6

WY 00:£ sT/ot/e

o wd 00 ST/8/8

| W 0oiL ST/6/6

Wd 00:4 5T/8/6

WY 00°L ST/8/6

Hoo| Wd 00:L ST/

Hoe W 0oL sT/L/E

L W 00:2 ST/9/6

WY 00°L ST/9/6

Ho| Wd 004 ST/S/6

WY 00:L ST/5/6

o wd oo sT/vle

WY 00:L ST/%/6

Wd 00:L 5T/¢/6

Wd 00°L ST/Z/6

WY 00:L ST/2/6

P W ocL ST/ e

WV 00:L ST/T/6

o
£
| =
S
T << 0T
]
0 S
8
°
[=]
1o
[
=
a
™~
H=o|l
c
(]
=
1<
~
-
]
W [
&
e
s
o
=|
et R e | P 0o s TR
2 88389 nrw
(w) 3yS1ay a8neg

(c) Nakhon Phanom monitoring station

Figure7-8  Water levels at the Nong Khai, Ban Tha Kok Daeng and Nakhon Phanom

monitoring stations located in the northeastern Thailand during period 1 - 10

September 2015.
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Thaknek and Mahaxai

Water levels at the Pak Beng, Luang Prabang, Paksane,

monitoring stations located in northeastern Thailand.
of Thailand caused by low pressure during the period from

Flash flooding in the northern and northeastern provinces
2 to 8 September 2015

(e) Mahaxai monitoring station

During the period 2 - 8 September 2015 low pressure caused heavy rainfalls that led
to inundation and flash flooding in many areas of the northern and central parts of the

LMB. The MRC-FFG system detected many high risk areas in the northern and

northeastern part of Thailand (see Table 7-2 and Figure 7-10).

Figure 7-9
1.4
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Table 7-2 illustrates the list of FFG warnings of flash flood occurrences at some
districts in the northern and northeastern provinces of Thailand that were detected by
the MRC-FFG system in the period 3 — 5 September. Figure 7-10 illustrates the
MRC-FFG system’s detected the 3 hourly FFG warnings at some districts in the
northern and northeastern provinces of Thailand during the period 3 — 5 September.
Overall results show that the MRC-FFG system detected many flash flood risk areas
at some districts in Chiang Rai, Phayao, Lampang, Nan, Nong Khai and Udon Thani
provinces.

According to media information (see appendix 1.2) many flash floods occurred at
some districts of Nakhon Phanom, Nong Khai and Nan provinces of Thailand, which
corresponded with the FFG’s results in Table 7-2. Figure 7-10 shows flash flood
warnings at some districtsin Nong Khai and Nan provinces. Unfortunately the MRC-
FFG system did not perform well to detect flash flood risk areas of any district in
Nakhon Phanom Province, while media information confirmed that some of these
districts experienced flash flooding.
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Table 7-2

Thelist of FFG warnings at some districts in the northern and northeastern of

Thailand detected by the MRC-FFG system on 3 and 4 September 2015 at 00:00
UTC (7:00 AM Phnom Penh time).

(a) FFG on 3 September 2015
Date of FFG products 03/09/2015 00:00 UTC time

1hour Flash Flood Guidance in Thailand

3hour Flash Flood Guidance in Thailand

Provinces Districts FFG Value | |Provinces Districts FFG Value
Mo Risk Areas to Flash Flood  Occurence | Chiang Rai Thoeng 48.39
Phayao Chiang Kham 49.08
Chiang Rai Chiang Saen 46.14
Chiang Rai Chiang Khaong 46.15
Phayao Muang Phayao 42.40
Lampang Wang Mua 424
Lampang MNgao 424
MNan King Amphoe Song Khae 44.02
(b) FFG on 4 September 2015
Date of FFG products  04/09/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces Districts FFG Walue | |Provinces Districts FFG Value
Phayao Muang Phayao 2183 Chiang Mai  Mae Ai 35.66
Lampang Wang Mua 21.83 Chiang Mai  Fang 35.66
Lampang MNgao 21.83 Chiang Rai  Thoeng 4715
Chiang Rai  Mae Suai 35.66
Lampang Wang MNua 29.63
Lampang MNgao 29.63
Man King Amphoe Song Khae 39.74
Mong Khai  Sang Khom 46.34
Phayao Chiang Kham 4715
Phayao Muang Phayao 29.63
Udon Thani  Na Yung 46.34
(c) FFG on 5 September 2015
Date of FFG produ 05/09/2015 00:00 UTC time
1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces Districts FFG Walue | |Provinces Districts FFG Value
Mo Risk Areas  to Flash Flood Occurence - Chiang Rai Thoeng 47 .64
Phayao Chiang Kham 48.01)
Man King Amphoe Song Khae 46.99
Phayao Muang Phayao 46.82
Lampang Wang Mua 46.82
Lampang Mgao 46.82
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Flash Flood Warnings
r 03 Sept 2015 at 00:00 UT!

Flash Floed Warnings
04 Sept 2015 at 00:00

5

(c) FFG on 5 September 2015 at 00:00 UTC

Figure7-10 MRC-FFG system detected the 3 hourly flash flood risk areasat some districtsin
northern and northeastern Thailand in the period 3 — 5 September 2015. Source:
RFMMC.
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7.5  Flash flooding in the northern and central provinces of Lao
PDR caused by low pressure during the period from 2to 8
September 2015

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

The FFG’ s results were verified by the available information from the mediaon 4, 5
and 10 September 2015 (see appendix 1.2), which reported that flash flooding
occurred at Xaysomboun, Khammouane and L uang Prabang provinces of Lao PDR.
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Table 7-3

system on 3, 4 and 8 September 2015 at 0:00 UTC and 6:00 UTC

Flash flood risk districtsin central and southern Lao PDR detected by MRC-FFG

(a) FFG on 03 September 2015

Date of FFG products 03/09/2015 00:00 UTC time
lhour Flash Flood Guidance in Lao 3hour Flash Flood Guidance in Lao
|Provinces |Dislric(s |Vi||ages FFG Valuel |Prnvinces Districts Villages FFG Valuel
Xaysomboun Special | Xaysombou PHOUHUAXANG 22.94 Xaysomboun Special Phoun PHADAENG NEUA 49.87
Xaysomboun Special | Xaysombou NAMCHIA 22.94 Xaysomboun Special Xaysombou PHOUHUAXANG 31.09
Xaysomboun Special | Xaysombou KHIXANG 22.94 Xaysomboun Special Xaysombou NAMCHIA 31.09
Xaysomboun Special | Xaysombou NONGXANG 22.94 Xaysomboun Special Xaysombou KHIXANG 31.09
Xaysomboun Special | Xaysombou TIABALE 22.94 Xaysomboun Special Xaysombou NONGXANG 31.09
Xaysomboun Special | Xaysombou NONGNADI 22.94 Xaysomboun Special Xaysombou TIABALE 31.09
Xaysomboun Special | Xaysombou THONGKHOUN 22.94 Xaysomboun Special Xaysombou NONGNADI 31.09
Xaysomboun Special | Xaysombou MAI 22.94 Xaysomboun Special Xaysombou THONGKHOUN 31.09
Xaysomboun Special | Xaysombou THALO 23.81 Xaysomboun Special Xaysombou MAI 31.09
Xaysomboun Special | Xaysombou PHIALUANG 23.81 Xaysomboun Special Xaysombou MOUANG OM 50.04
Xaysomboun Special | Hom VIENGKEO 20.32 Xaysomboun Special Xaysombou NAMEUEUNG 50.04
Bokeo Meung CHAKHA 17.99 Xaysomboun Special Xaysombou NADI 50.04
Bokeo Meung CHAKOR 17.99 Xaysomboun Special Xaysombou NAMLA 50.04
Bolikhamxay Viengthon SOBSOR 25.17 Xaysomboun Special Xaysombou KOHAY 50.04
Bolikhamxay Viengthon  PHADAENG 25.17 Xaysomboun Special Xaysombou THALO 30.7
Bolikhamxay Viengthon  NONGBUA(NONGLAENG) 25.17 Xaysomboun Special Xaysombou PHIALUANG 30.7
Bolikhamxay Viengthon  VANGPENE 25.17 Xaysomboun Special Xaysombou NAKHOUN 41.11
Luangnamtha Viengphou NAMKIENG 13.97 Xaysomboun Special Longxan NAMYING 36.35
Luangnamtha Viengphou NAMSEUA 13.97 Xaysomboun Special Longxan XIEENGMI 36.35
Luangnamtha Viengphou PHOULET 13.97 Xaysomboun Special Longxan NAPHO 36.35
Luangnamtha Viengphou KATANGKOUAK 13.97 Xaysomboun Special Longxan VANGLUANG 36.35
Luangprabang Xieng nge  NAMLIN 22.24 Xaysomboun Special Phoun VANGKEO 49.87
Luangprabang Xieng nge  NONGPA 22.24 Xaysomboun Special Phoun PHONEKEOTHONG 49.87
Luangprabang Xieng nge  NALENG 22.24 Xaysomboun Special Phoun PHONEKHAM 49.87
Luangprabang Xieng nge  PAKSANAM 22.24 Xaysomboun Special Hom VIENGKEO 26.73
Luangprabang Nan PHANIP 22.24 Bokeo Meung NAMMEUNG 34.91
Luangprabang Nan KHORNLONG 22.24 Bokeo Meung HUANA 34.91
(b) FFG on 04 September 2015
Date of FFG products 05/09/2015 00:00 UTC time
1hour Flash Flood Guidance in Lao 3hour Flash Flood Guidance in Lao
Provinces |Districts |Vi||ages FFG Value Provinces |Districts |Vi||ages FFG Value
Luangprabang Nan PHOKHAM 17.7 Khammuane Hinboon KHOUN NGEUN 41.80
Luangprabang Nan PAKLAN 17.7 Khammuane Hinboon KHOUN KHAM 41.80
Luangprabang Nan PHONXAY 17.7 Khammuane Hinboon NAM SA NAM 41.80
Luangprabang Nan HOUAYTHIP 17.7 Khammuane Hinboon THAM TAME 41.80
Luangprabang Nan HOUAYX 17.7 Khammuane Hinboon NA KHAM 41.80
Luangprabang Nan PHONSANA 17.7 Khammuane Hinboon VANG TA KHONG 41.80
Luangprabang Nan HOUAYPHAKNAOH 17.7 Bolikhamxay Pakkading NAMDEUA 45.34
Luangprabang Nan PHONTHONG 17.7 Bolikhamxay Pakkading NAKHEUA NOK 45.34
(c) FFG on 08 September 2015
Date of FFG products 08/09/2015 00:00 UTC time
1hour Flash Flood Guidance in Lao [T 3hour Flash Flood Guidance in Lao
|Provinces |Dislricls |Villages |FFG Value | |Provinces |Dislr|cts |Vi||ages FFG Value|
Phongsaly Nhot ou TAKOUXANG 24.96 Champasak Pathoomph NAMPHAAK 49.09
Phongsaly Nhot ou PACHEOLIN 24.96 Luangprabang Xieng nge  NAMLIN 41.65
Phongsaly Nhot ou PEULAOXOU KAO 24.96 Luangprabang Xieng nge  NONGPA 41.65
Phongsaly Nhot ou LAO PHOU CHAY 24.96 Luangprabang Xieng nge  NALENG 41.65
Phongsaly Nhot ou PEULAOXOU MAI 24.96 Luangprabang Xieng nge  PAKSANAM 41.65
Luangprabang Nan PHANIP 41.65
Luangprabang Nan KHORNLONG 41.65
Luangprabang Nan PADONG 41.65
Luangprabang Nan NAMOUANG GNAI 41.65
Luangprabang Nan NAMOUANG KANG 41.65
Luangprabang Nan PONGDEUA 41.65
Luangprabang Nan HOUAYLATH 41.65
Luangprabang Nan DAN 41.65
Luangprabang Nan HOUAYHOY 41.65
Luangprabang Nan NAMPHAK 41.65
Luangprabang Nan HOUAYME 41.65
Luangprabang Nan HOUAYLONG 41.65
Luangprabang Nan SISAATH 41.65
Luangprabang Nan PHOKHAM 40.52
Luangprabang Nan PAKLAN 40.52
Luangprabang Nan PHONXAY 40.52
Luangprabang Nan HOUAYTHIP 40.52
Luangprabang Nan HOUAYXI 40.52
Luangprabang Nan PHONSANA 40.52
Luangprabang Nan HOUAYPHAKNAOH 40.52
Luangprabang Nan PHONTHONG 40.52
Luangprabang Nan PAKNEUN 42.45
Luangprabang Nan PASACK 42.45
Luangprabang Nan BANKANG 42.45
Luangprabang Nan SAENGSAVANG 42.45
Luangprabang Nan HOUAYHIA 40.52
Luangprabang Nan PHONXAY 42.45
Luangprabang Phoukhoun BANGKALO 48.97
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(c) FFG on 5 September 2015 at 00:00 UTC

Figure 7-11 MRC-FFG system detected the 3 hourly flash flood risk areas at some districtsin
northern and central provinces of Lao PDR in the period 3 - 5 September 2015.
Source: RFMMC.
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7.6 Summary

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

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

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

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

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

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

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

8.1  Thetropical ssorm VAMCO

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

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

According to the media (see appendix 1.1), it reported several flooded road, power
outages and severa damaged homes in Quang Nam Province, at least 30 houses
damaged in Quang Binh Province, and over 60 houses damaged in southern Viet
Nam due to the heavy rains, flood and strong winds. Two people were killed by this
storm, nearly two thousand houses and more than 7,600 ha of agricultural lands
flooded in Ho Chi Minh Province (see appendix 1.1)
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Sep. 132015 » 7:00 pm

Figure8-1 The position of the tropical storm VAMCO developed over the East Sea. Source: the
Disaster Alert Network.

Figure8-2  The position of the tropical storm VAMCO reached the coasts of central Viet Nam
on 14 September 2015. Source: the Disaster Alert Network.
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Figure8-3  The position of the tropical depression over central Viet Nam and southern Lap at 7
AM Phnom Penh time on 15 September 2015. Source: the Disaster Alert Network.

Figure8-4  The position of the tropical depression over northeastern Thailand at 7 PM Phnom
Penh time on 15 September 2015. Sources. the Disaster Alert Network.
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Figure 8-5

The weather chart of the Mekong region in period 12 - 15 September 2015 at 18:00

UTC (01:00 AM Phnom Penh time). Source: Thai Meteorological Department.

8.2
VAMCO

During the period 13 - 17 September 2015 rainfall brought by the tropical depression
VAMCO triggered extensive runoff in many areas of the LMB, especialy in central
and southern parts of Viet Nam, as well as northeastern parts of Thailand, also some
areas of central and southern Lao PDR, and some areas of northeastern Cambodia
(see appendix 1). Although the storm VAMCO quickly weakened across the
mountainous terrain of Viet Nam and Lao PDR, it caused on 14 September in the

Heavy rainfall during the period of tropical storm

evening local time widespread flooding and mudslides in the region.

It was reported that the storm VAMCO brought rainfall of 215 mm on 14 September
in Da Nang, Viet Nam (see appendix 1.1). Table 8-1 represents the daily rainfall
amounts of some rain gauge stations located within Viet Nam, Lao PDR and
Thailand (see Figure 8-6) during the tropical storm VAMCO in the period 12 - 17
September 2015, which were based on the available rainfall data. The data records
refer to 7:00 AM on the present day to 7:00 AM on the following day for each
recorded day. The daily rainfall on 15 September reached a maximum of about 195
mm of A Luoi station (160705), located in the Thua Thien Hue Province, Viet Nam

(see Figure 8-6).
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Figure 8-7 illustrates the daily rainfall distribution in the LMB in the period 13 - 15
September 2015. Results show that on 15 September heavy rainfall occurred in the
central Viet Nam, southern Lao PDR and northern Thailand. Due to the heavy
rainfall flash floods occurred in high risk areas in these areas, according to media
information (see appendix 1). Figure 8-8 shows the 24hr MAP during the period of
the storm VAMCO at 7 AM local time in the period 13 - 16 September. Figure 8-9
shows the 24hr HE-sat during the period of the storm VAMCO at 7 AM local timein
the same period. Results of Figure 8-8 and Figure 8-9 indicate that on 15 September
heavy rainfall occurring in central Viet Nam, southern Lao PDR and northeastern
Thailand, which is shown in Figure 8-7 (c).

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

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

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

Results regarding the period 12 - 14 September presented in Figure 8-12 show that
the MRC-FFG system performed reasonably well in producing rainfall (i.e. 24hr
MAP and 24hr HE-sat) when compared with the observed rainfall of Khong Chiam,
Ban Tha Kok Daeng and Mukdahan stations. Later on 15 September rainfall results
of MRC-FFG system varied when compared with the observed rainfall of all five
stations. During the period 12 - 14 September the MRC-FFG system performed
satisfactory in producing rainfal (i.e. 24hr MAP and 24hr HE-sat) at Kuanpho
station (see Figure 8-13).
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Table8-1

The daily rainfall amounts at some rain gauge stations of the central and southern

provinces of Viet Nam, southern provinces of Lao PDR and northeastern provinces
of Thailand during the storm VAMCO in the period from 13 to 16 September 2015.

Station Name Station ID River Country Daily rainfall amount in mm, during 12-16 September, 2015
12-Sep 13-Sep 14-Sep 15-Sep 16-Sep 17-Sep
Dak Nong 120712 Vietnam 8.6 22.4 22 5 7 10
Laly 220409 Vietnam 12.2 17 11 34 1 4
My Thuan 19804 Mekong Vietnam 11.6 11.8 33.4 25 11.6 67.2
An Khe 130803 Vietnam 26 2 19 64 5 1
Dak To 140715 Vietnam 5.7 0.3 12.2 67 0.1 0.7
Hue 160704 Vietnam 11 15 35 99 66 0
A Luoi 160705 Vietnam 0.7 22 48 195 7 12.1
Chiang Khan 011903 Mekong Thailand 0 0 4.8 0 0 2.2
Ban Tha Kok Daeng | 290102 Thailand 0 5.5 0 0 2.5 3.8
Khong Chiam 13801 Mekong Thailand 0 6.2 0.7 95.2 1.5 1.8
Mukdahan 013402 Mekong Thailand 6.2 0 0 9.8 3.5 1
Nakhon Phanom 13101 Mekong Thailand 28.5 0 0 5.4 11.4 0.8
Viang Vieng 180207 Loa PDR 7.6 29.4 - 16.9 0.5 -
Thakhek 13102 Mekong Loa PDR 29.9 7.6 0.1 3.9 11.8 0.7
Kuanpho 170505 Loa PDR 0 12.4 3.4 12.6 51.9 4.1
Mahaxai 320107 Xe Bang Fai | Loa PDR - 28.3 - 5.6 20.5 1.7
Note: “—* indicatesthat rainfall data is not available
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Figure8-6  Location of Hydmet stations (green triangles and red numbers) located in the
surrounding of the areas affected by the tropical storm VAMCO.
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a) Daily rainfall distribution on 13 September 2015

b) Daily rainfall distribution on 14 September 2015

Daily Rainfall Distribution 0f 15 Sept 2015
Lower Mekong Basin

c) Daily rainfall distribution on 15 September 2015

Figure8-7 Thedaily rainfal distribution in the period 13 - 15 September 2015 in the L ower

Mekong Basin. Source: RFMMC.
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MAP - 24 hr 3015-09-1300:00 UTC __ REGIONAL

MAP - 24 hr 3015-09-14 00:00 UTC REGIONAL

b) 24hr MAP on 14 September 2015

MAP - 24 hr 3015-09-16 00:00 UTC REGIONAL

c) 24hr MAP on 15 September 2015

d) 24hr MAP on 16 September 2015

Figure8-8  The 24hr MAP during the period of the tropical storm VAMCO at 00:00 UTC,

period 13 - 16 September 2015.
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SAT - 24 hr 3 00:0 REGIONAL [SAT-24hr 2015-09-14 00:00 UTC REGIONAL
. f d Sy

s

(b) 2ahr HE-sat on 14 September 2015

v

(a) 24hr HE-sat on 13 September 2015

2015-09-15 00:00 UTC REGIONAL [SAT- 24 hr 2015-09-16 00:00 UTC REGIONAL

(c) 24hr HE-sat on 15 September 2015 (d) 2ahr HE-sat on 16 September 2015

Figure8-9  The 24hr HE-sat during the period of the tropical storm VAMCO at 00:00 UTC,
period 13 - 16 September 2015.
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ASM - 06 hr 2015-09-14 00:00 UTC REGIONAL]

(a) 6hr ASM on 13 September 2015 (b) 6hr ASM on 14 September 2015

ASM - 06 hr -1

(c) 6hr ASM on 15 September 2015 (d) 6hr ASM on 16 September 2015

Figure 8-10 The 6hr Average Soil Moisture (ASM) condition during the period of the tropical
storm VAMCO at 00:00 UTC, period 13 - 16 September 2015.
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Figure8-11 Accumulated observed rainfal (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 6

rain gauge stations located within the upper North of Viet Nam.
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(e) Nakhon Phanom rain gauge station

Figure8-12 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 5
rain gauge stations located within the northeastern of Thailand.
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Figure 8-13 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 2
rain gauge stations located within the South of Lao PDR.

8.3 Rising water levelsin sometributaries of the Mekong
River duringtheperiod of tropical ssorm VAMCO

The tropical storm VAMCO brought heavy rainfall to the Lower Mekong River
Basin during the period 13 — 18 September 2015. It affected the flow regime at many
river monitoring stations on tributaries of the Mekong River, located in the central
and southern parts of Viet Nam, in the central and southern parts of Lao PDR, and in
the northeastern part of Thailand. These rains caused the water level to rise rapidly at
some river monitoring stations in the upper and central parts of the LMB.

Figure 8-14 to Figure 8-15 illustrate the recorded water levels at some monitoring
stations located in the central and southern Viet Nam, in the northeastern Thailand,
and also in the southern Lao PDR that were affected by the storm VAMCO in the
period 10 - 17 September 2015. Results in Figure 8-14 (b) show the recorded water
levels in Kon Tum station on Dak Bla River; the water levels rose very rapidly to a
height of 17.7 m on 15 September 2015 at 7:00 AM, and increased 2 m in one single
day. In the period 14 - 17 September, water levels significantly increased about 4 m
at Mahaxai station on the Xe Bang Fai River, located in Khammouane Province.
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stations located in Viet Nam during the storm VAMCO.

{c) Mahaxai monitoring station
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Figure 8-15 Water level at the Viang Vieng, Thakhek, Mahaxai and Ban Mixay monitoring
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Figure8-16 Water level at Chiang khan, Ban Tha Kok Daeng, Khong Chiam, Mukdahan and
Nakhon Phanom monitoring stations located in Thailand during the storm VAMCO

8.4  Flash flooding in the central and southern provinces of
Viet Nam caused by storm VAMCO

In the period 13 — 17 September 2015 the storm VAMCO caused heavy rainfalls that
led to inundation and flash flooding in many areas of the Lower Mekong Basin.
During the storm VAMCO the MRC-FFG detected flash flood risk areas in many
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districts of central and southern provinces of Viet Nam (see Table 8-2 and Figure
8-17). Table 8-2 shows the list of flash flood risk areas in some districts in the
provinces of Binh Dinh, Binh Thuan, Da Nang, Dong Nai, Gia Lai, Kon Tum, Nghe
An, Quang Binh, Quang Tri, Quang Nam and Quang Ngai in Viet Nam that were
detected by the MRC-FFG system in the period 14 — 17 September. Figure 8-17
shows that the MRC-FFG system detected the 3 hourly flash flood risk areas at some
districts in central and southern provinces of Viet Nam in the period 14 — 17
September. According to media reports (see appendix 1.1) this situation generated
many flash flood that affected several districts of the provinces Da Nang, Quang
Nam, Quang Ngai, Binh Dinh, Dong Nai and Ho Chi Minh. These provinces were
the same as for which the flash flood warnings were generated through the MRC-
FFG system (see Table 8-2 and Figure 8-17), except for Ho Chi Minh Province
where the MRC-FFG system did not detect a flash flood risk.

Table8-2  Flashflood risk districtsin central and southern Viet Nam detected by MRC-FFG
systemin period 14 — 17 September 2015 at 0:00 and 6:00 UTC.

(a) On 14 September 2015 at 06:00 UTC time (b) On 15 September 2015 at 06:00 UTC time
Date of FFG products 14/09/2015 06:00 UTC time Date of FFG products 15/09/2015 6:00 UTC (13:00 PM local time)
thour Flash Flood Guidance in Vietnam | | 3hours Flash Flood Guidance in Vietnam 1hour Flash Flood Gu in Vietnam | |3h°‘_"‘ Flash Flood Gui in Vi
Provinces |D|smcts |FFG value | |Pr0\mces |D|smcts |FFG Value Provinces IDIsmC[s |FFG value | Ivalm:es |Dlsmms FFG Value
. Quang Binh Minh Hoa 20.59 Kon Tum Dak Glei 38.02
Kon Tum Sa Thay 14.87 Kon Tum Dak Glei 48.59 Quang Tri Huong Hoa 23.44 Kon Tum Ngoc Hoi 35.24
Gia Lai la Grai 17.10 Kon Tum Ngoc Hoi 48.59 Quang Tri Da Krong 25.45 Quang Binh Minh Hoa 28.93
Gia Lai Chu Pah 17.49 Binh Dinh Hoai Nhon 48.89 Quang Tri Huong Hoa 31.30
Da Nang Hoa Vang 2259 Binh Dinh Hoai An 48.89 g:ah'l‘gn;” 33;\’/‘::‘99 ggg;
Quang Nam Hign 22.59 Binh Dinh Phu My 48.89 QuangNam  Hien 35.090
Quang Nam Dai Loc 22.59 Kon Tum Sa Thay 28.50 Quang Nam  Dien Ban 34.07
Gia Lai An Khe 22.91 Gia Lai la Grai 24.68 Quang Nam Dai Loc 35.99
Gia Lai Kong Chro 22.91 Gia Lai Chu Pah 25.18 Quang Nam  Duy Xuyen 34.07
Da Nang Hoa Vang 29.88 g”ang mam ?“ES:,“ ii";;
) uang Ngai u Nghia d
Quang Nam Hle_n 2088 Quang Ngai Son Ha 44.80
Quang Nam Dai Loc 29.88 QuangNgai  Nghia Hanh 44.80
Gia Lai An Khe 31.60 Quang Ngai Minh Long 44.80
Gia Lai Kong Chro 31.60 Kon Tum Sa Thay 35.59
Quang Ngai Tu Nghia 42.59 Gia Lai Chu Pah 38.70
Quang Ngai Sonlka 4259 Gia Lai An Khe 50.91
9 NG ; Gia Lai a Grai 3772
Quang Ngai Nghia Hanh 4259 Gia Lai Kong Chro 50.91
Quang Ngai Minh Long 4259
(c) On 16 September 2015 at 00:00 UTC time (d) On 17 September 2015 at 00:00 UTC time
Date of FFG products 16/09/2015 00:00 UTC (07:00 AM local time) Date of FFG products 17/09/2015 00:00 UTC (07:00 AM local time)
[ thour Flash Flood Guidance in Vietnam | [ 3hours Flash Flood Guidance in Vietnam _| thour Flash Flood Guidance in Vietnam 3hours Flash Flood Guidance in Vietnam
|Pr0v1’nces |Dismcts |FFG value | |Prom‘nces |D|stricts |FFG Value| Provinces |D\stricts |FFG value Provinces |D|slricts |FFG Valug]
Quang Binh Minh Hoa 16.57 Binh Thuan Tanh Linh 39.69 Quang Binh Tuyen Hoa 19.09 Dak Lak Dak Nong 39.6
Quang T Huong Hoa 23,02} Binh Thug n Ham Thuzn Nam 3969 Quang Binh Minh Hoa 18.21 Binh Thuan Tanh Linh 39.29
Dong Nai Xuan Loc 48.09 Binh Th Ham Thuan N 39.29
Quang Binh Minh Hoa 24.60 inn Thuan am fhuan Nam -
Quang Tri Huong Hoa 35.07 Quang B!"h Tqye" Hoa 21.22
Quang Binh Bo Trach 39.80 Quang Binh Minh Hoa 26.19
Quang Binh Quang Ninh 39.89 Nghe An Con Cuong 50.83
Quang Tri Da Krong 38.97 Quang Binh Bo Trach 39.70
Da Nang Hoa Vang 48.92 Quang Binh  Quang Ninh 42.55
Quang Nam Hien 48.92 QuangNam  Dien Ban 3287
Quang Nam Due_n e Gt Quang Nam  Duy Xuyen 32.87
Quang Nam Dai Loc 48.92 N s 3287
QuangNam  Duy Xuyen 44.24 QuangNam  Que Son d
Quang Nam Que Son 44.24 Quang Nam  Nui Thanh 30.84
Kon Tum Sa Thay 41.15 Quang Ngai Binh Son 30.84
Gia Lai la Grai 50.63 Quang Ngai  Tra Bong 39.84
Binh Thuan Duc Linh 48.09 Kon Tum Sa Thay 47.13
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Flash F;od Warnings
t! Sept 2015 a uTC|

(a) FFG on 14 September 2015 at 06:00 UTC (b) FFG on 15 September 2015 at 06:00 UTC

L] Flash Flood Warnings 1 Flash Flood Warnings |
~ 3 [ i » 17 Sopt 2015 at 0:00 UTC

(c) FFG on 16 September 2015 at 00:00 UTC (d) FFG on 17 September 2015 at 00:00 UTC

Figure8-17 MRC-FFG system detected the 3 hourly flash flood risk areasat some districtsin
central and southern Viet Nam in the period 14 — 17 September 2015 at 0:00 and
6:00 UTC
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8.5  Flash flooding in the northeastern provinces of Thailand
caused by storm VAMCO

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

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

Table83  Thewarnings of 3 hourly flash flood risk districts in northeastern Thailand detected
by MRC-FFG system on 16 and 18 September 2015 at 0:00 UTC

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

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

1hour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces Districts |FFG Value Provinces Districts FFG Value
No Risk Areas of Flash Flood Occurences | Nakhon Ratchasima Pak Chong 47.54
Nakhon Ratchasima Wang Nam Khieo 47.54

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

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

1lhour Flash Flood Guidance in Thailand 3hour Flash Flood Guidance in Thailand
Provinces Districts |FFG Value | |Provinces |Districts FFG Value
No Risk Areas of Flash Flood Occurences Nakhon Ratchasima Pak Chong 46.71
Nakhon Ratchasima Wang Nam Khieo 46.71
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Flash Flood Warnings = I i Flash Flood Warnings
On 16 Sopt 2015 at 0:00 UTC| s ==, On 18 Sopt 2015 at 00:00 UTG

(a) FFG on September 16, 2015 at 00:00 UTC (b) FFG on September 18, 2015 at 00:00 UTC

Figure8-18 MRC-FFG system detected the 3 hourly flash flood risk areasat some districtsin
central and southern Viet Nam on 15 and 18 September 2015

8.6  Flash flooding in the central and southern provinces of Lao
PDR caused by storm VAMCO

During the storm VAMCO from 13 to 17 September 2015 the MRC-FFG detected
flash flood risk areas and generated warnings for some villages in the central and
southern provinces of Lao PDR, especidly in the provinces Khammouane,
Bolikhamxay, Champasak, Savannakhet and Sekong (see Figure 8-19 shows the
detection by the MRC-FFG system of the 3 hourly flash flood risk areas at some
districts of central and southern provinces of Lao PDR in the period 14 - 17
September 2015. Based on the available media information (see appendix 1.3) no
information of any flash flood warnings was reported in Lao PDR during the storm
VAMCO from 13 to 17 September 2015.
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Figure 8-19 MRC-FFG system detected the 3 hourly flash flood risk areas at some districtsin
central and southern Lao PDR in the period 15 — 18 September 2015.
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8.7 Summary

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

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

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

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

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

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

system results (see Figure 8-11 to Figure 8-13).
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9. Flash flooding in the southern Viet Nam, caused by
thetropical ssorm MUJIGAE in theperiod from 2
October to 5 October 2015

9.1 Thetropical storm MUJIGAE during the first week of
October 2015

The tropica storm MUJGAE entered the East Sea early 2 October 2015 after
traversing Luzon Island of Philippines (see Figure 9-1). It made landfall in Southern
China on 4 October 2015. The combination of relatively light wind shear and warm
ocean water temperatures allowed MUJIGAE to rapidly strengthen to the equivalent
of a Category 4 hurricane prior to making landfall (see appendix 1.1).

According to the National Centre for Hydro-meteorological of Viet Nam, thisis the
fourth storm in Viet Nam’'s East Sea for the year 2015. The tropical storm brought
torrential rain to northern Viet Nam with rainfalls of up to 400 mm in delta areas and
up to 200 mm in mountaiNous regions.

Due to the tropical ssorm MUJIGAE the Lower Mekong Basin was covered by the
low pressure and tropical storm MUJGAE which caused over some parts of the
northern and central Mekong region clouds and heavy rains (see Figure 9-2 and
Figure 9-3). Figure 9-2 and Figure 9-3 illustrate the weather chart of the Mekong
region on 2 and 5 October 2015.

’ Taipei
i

[LIUIGAE]
“RABAVART” PHILIPPINES

VISAYAS

Source: GOACY, TWE (200, 400UTCL Gesties

Figure9-1  The moving map of the Tropical storm MUJGAE. Source: GDACS, JTWC,
GeoHive.
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Figure9-2  Weather chart issued at 00:00 UTC on 2 October 2015 (07:00 AM Phnom Penh
time).
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Figure9-3  Weather chart issued at 00:00 UTC on 5 October 2015 (07:00 AM Phnom Penh
time).
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9.2 Heavyrainfall duringtheperiod of tropical storm
MUJIGAE

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

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

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

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

Figure9-4  Thedaily rainfall distribution on 4 and 5 October 2015 in the Lower Mekong Basin.
Source: the Regiona Flood Management and Mitigation Centre.
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MAP - 24 hr 2015-10-02 0000 UTC REGIONAL MAP - 24 hr 2015-10-03 00:00 UTC REGIONAL
mm24hr
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a) 24hr MAP on 2 October 2015 at 00:00 UTC b) 24hr MAP on 3 October 2015 at 00:00 UTC
MAP - 24 hr 2015-10-04 00:00 UTC REGIONAL MAP - 24 hr 2015-10-05 00:00 UTC REGIONAL

O

c) 24hr MAP on 4 October 2015 at 00:00 UTC d) 24hr MAP on 5 October 2015at 00:00 UTC

Figure9-5 The 24hr MAP during the period of the tropical storm MUJGAE on 2 to 5 October
2015 at 00:00 UTC (07:00 AM Phnom Penh time).
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- 24 hr 2015-10-03 00:00 UTC REGIONAL

c) 24hr HE-sat on 4 October 2015

Figure9-6  The 24hr HE-sat during the period of the tropical storm MUJGAE in the period 20 -
25 June 2015 at 00:00 UTC (07:00 AM Phnom Penh time).

Page 122



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

ASM - 06 hr 2015-10-02 00:00 UTC [ASM - 06 hr 2015-10-03 00:00 UTC REGIONAL

a) 6hr ASM on 2 October 2015 b) 6hr ASM on 3 October 2015

ASM - 06 hr 2015-10-04 00:00 UTC REETONM:] ASM - 06 hr 2015-10-05 00:00 UTC REGIONA

fraction
100

093

c) 6hr ASM on 4 October 2015 d) 6hr ASM on 5 October 2015

Figure 9-7  The 6hr ASM condition during of the period of thetropical storm MUJIGAE in the
period 20 - 25 June 2015 at 00:00 UTC (07:00 AM Phnom Penh time).
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9.3  Flash flooding in the southern provinces of Viet Nam
caused by typhoon storm MUJIGAE

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

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

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

Table9-1  Thewarnings of 1 and 3 hours flash flood risk areasin Viet Nam on 4 and 5 October
2015 at 00:00 UTC that were detected by MRC-FFG system.

FFG products on 4 October 2015

Date of FFG products 4/10/2015 00:00 UTC (07:00 AM local time)

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

Provinces |Districts |FFG value Provinces Districts FFG Value
Dak Lak Dak R'Lap 23.89 Dak Lak Dak R'Lap 30.68
Dak Lak Dak Mong 18.88 Dak Lak Dak Mong 2481
Binh Phuoc Bu Dang 23.60 Binh Phuoc Bu Dang 30.83
Lam Dong Bao Lam 22.39 Lam Dong Bao Lam 30.23
Kon Tum Sa Thay 17.78 Kon Tum Sa Thay 37.09
Gia Lai la Grai 17.78 Gia Lai la Grai 30.56

Gia Lai Chu Pah 35.81

FFG products on 5 October 2015

Date of FFG products 051072015 06:00 UTC time

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

Provinces |Districts |FFG value Provinces Districts FFG Value

Dak Lak Dak Mong 18.44 Kon Tum Dak Glei 38.03
Kon Tum Ngoc Hoi 36.03
Kon Tum Sa Thay 38.19
Gia Lai Chu Pah 3743
Gia Lai la Grai 35.48
Dak Lak Dak R'Lap 36.92
Dak Lak Dak Mong 29.47
Lam Dong Bao Lam 39.15
Binh Phuoc Bu Dang 39.42
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(a) 1 hourly FFG (b) 3 hourly FFG

Figure9-8 The 1 hourly and 3 hourly FFG on 4 October 2015 at 07:00 am Phnom Penh time.
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Figure9-9  The 1 hourly and 3 hourly FFG on 5 October 2015 at 07:00 AM IPhnom Penh local
time.
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Figure 9-10 Location of HydroMet stations located in the surrounding of the southern part of
Viet Nam.
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Figure9-11 Accumulated observed rainfall (mm), 24hr MAP (mm) and 24hr HE-sat (mm) at 8
gauge stations located within the South of Viet Nam

94  Summary

During the first week of October 2015 the LMB was covered by low pressure and
tropical storm MUJGAE which affected some areas of the northern and central parts
of the Lower Mekong region with clouds and heavy rains (see Figure 9-2 and Figure
9-3).
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On 4 and 5 October 2015, according to the media (see appendix 1.1), the storm
brought heavy rainfall to the northern provinces Quang Ninh and Hai Phong, and
also to the central province Khanh Hoa in Viet Nam. The storm brought torrential
rains of 300 to 500 mm to the Northern provinces of Viet Nam.

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

10.1 Conclusions

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

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

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

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

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

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

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

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

10.2 Recommendations

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

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

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

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

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

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

. According to the flash flood information of the media reported (see appendix
1), flash flooding occurrences at many districts under flash flood watch
(yellow color scale) (see Figure 1-2). It is recommended that the routine daily
operational flash flood forecasts should also taking into account the flash
flood watch warnings.
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10.

11.

12.

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

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

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

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

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

It is recommended that the frequency of flash flood warnings mapping in
Mekong region is needed. This information will define the risk areas of flash
flooding under several weather conditions.
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11.
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Appendix 1 The source of flash flood infor mation from
the media

Appendix 1.1 Viet Nam

During the tropical storm KUJIRA from 20 Juneto 25 June 2015
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HA NOI — Coastal prov-
inces from Quing Ninh 10
Binh Thudn spent the past
day preparing for tropical
storm Kujira (whale in Japa-
nese), which formed yester-
day morning above the ter-
ritorial waters of the Hodng
Sa (Paracel) Archipelago.

The storm, with wind
specds of 60-75km per hour
by 2pm vesterday, is the first
tropical storm in the East
Sea this year,

The quick preparations
began afier the National

Source: Mational Centre for Hydrometeorclogical Forecasting

Commitiee on Natural Disas-
ter Prevention and Control
senl an urgent message yos-
terday, ordering coasial in-
habitants 1o ready resources
for emergencies and oftshore
fishing vessels o find safe
anchorage for shelier,

The latest report from
the centre said more than
22,650) fishing vessels had
been notified about the
SLOrm’ s Progress,

The Mational Centre for
Hydro-meteorological Fore-
casting said the storm was

moving north at 10km per
hour and gain sirength in
the next 12 hours.

The eye of the storm is
predicted o be at China’s
Leizhou Peninsula by 4pm
tomorrow afternoon. Terrilo-
res in the northemn part of the
Paracel Archipelago should
expectsirong winds and high
waves of 3-5 metres.

Due o the storm, Worren-
tial rains and thunderstorms
will likely affect the scas
from Binh Thudin to Cid
Mau provinces. — VNS

Source; Viet Nam News on 22 June 2015
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Vietnam, brings heavy rain

Posted by Adon,

Typhoon "Kujira" impacts southern China and

on Jure 24, 2015 in categories Featured articles, T

The center of Typhoon “Kujira’ hit Hainan island, southem China on June I2, meoved into the Gulf of
Tonkin and hit southeastern coust of Vietnam late June 23 Kujira has weakened into » tropical
depreasion an it made the second landfall and continued its WHIW track towand northeastern
Vietram en June 24. 1t i the Sth typhoon of the 2015 Pacific typhoon season, and the firit one tohit
Vietram and Chira,

Kujira brotght strong winds and heavy rain to Hainan (50 to 150 mem) which came 5 a blessing
o 173 of the island currently experiencing profonged drought. but its widespread thundersiorms
and rain caused extensive darmage across southern and eastern China, Luckaly, there were no
Injuries, mainky because government enforced swit evacuations.

Kujira made first Landfall in Wanning city. southeaxst Hainan provinge, on june 22 at 10:50 UTC
(18:50 lacal time). a5 tropical storm, It then meved narth-wiest over the island of Hainan
bringing strong winds and heavy rainfall. Authorities had previcusly evacuated nearly 20 000
people for précautionary reasons,

By 11:30 UTC. 63 flights were canceled at the Meilan international Airport in Haikou. The Sanya
Pheni intermational Alnport canceled 99 flights, affecting the travel plars of 11 000
passengers. Shipping senvdces and passenger trains on the Qlongzhou Strait, which connects
Hainan and Guangdong, were suspended a5 well a5 high-speed trains between Halkou and
Sanya. All slementary and middhke schools in Halkou City were dosed on Tuesday. accarding to
the local government

Rapidscat instrument onboard the 155 took two views of Kujira that day with the first one oming

Just a fiew hours before landfall on Hainan tsland,

Source: The Watchers website on 24 June 2015

(http://thewatchers.adorraeli.com/2015/06/24/typhoon-kuijira-impacts-southern-china-and-vietham-

brings-heavy-rain/)

HA NQI — Storm Kujira,
which was predicted to hit
Qudng Ninh Province late
last night, is expected move
northwest and make land-
fall today, according to the
National Centre for Hydro-
meteorological Forecasting
(NCHF).

As of 10pm last night,
the storm’s centre was 21.2
degrees north and 107.8
degrees cast off Quidng
Ninh's coast necar Bach
Long Vi Island with wind
speeds of 60-75 kilometres
per hour,

Coastal arcas in Quidng
Ninh and Nam Binh experi-
cneed heavy downpours.

The forecast says when

the typhoon hits the
mainlan it will become a
tropical low pressure area,
with wind speeds of 40km
per hour.

By 7pm today, its cen-
tre is predicted to be at 22
degrees north and 106 de-
grees cast, hitting the north-
crn mountainous areas with
wind speeds below 40 km
per hour.

The northern arca is
expected to receive
heavy rains. The centre
has also said northern
mountainous arcas like
Lang Sdn, Bic Giang, Cao
Bing, Bdk Kan,Thdi
Nguyén, Phi Tho, Tuyén
Quang and Hi Giang can

Typhoon Kujira set to
make landfall today

expect flashfloods and
landslides.

Pham Vin Ty, Deputy
Chiel of Office of the Na-
tional Scarch and Rescue
Commitice, said that Kujira
might not be a strong storm,
but torrential rains are
likely to cause floods and
landslides in storm-hit ar-
cas.

The committee has thus
far mobilised more than
31,400 personnel and al-
most 1,300 vehicles from
helicopters to boats to deal
with emergencies. Defence
Ministry units stationed in
the region have also been
put on alert to help out
whenever needed. — VNS

Source; Viet Nam News on 24 June 2015
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Three die as typhoon hits Viét Nam

QUANG NINH — Heavy rain
from Typhoon Kujira lified wa-
ter levels in rivers in mountain-
ous Son La Province yesterday
The storm killed at lcast three
in the province., including a four-
vear old child.

More than 20 houscs were
damaged or swept away by fMash
Moods, which also caused cxicn-
sive damage 10 provincial infra.
structure projocts

Ten crew members on board
four barges that lost anchor dur-
ing the storm were rescucd by
Vin Bdn District border-patrol
force in coastal Quing Ninh
Province. They were taken o
the Ngoc Vimg Border Post 1o
reccive moedical care while sol-
dicrs tricd 1o retricve the barges

The provincial authority
banncd all vesscls from going
out 1o sca and asked residents 1o
move aguaculiure cages

By carly morning yostorday
more than 8,000 vesscls

p 3 : y B
Soldiers in northem Hii Phing City's D4 Son District help fishermen
storm of the year, made landiall on the Oudng Nnh-Thdi Binh coast yesterday. — VNA/VNS Photo Lam Khdnh

anchor thelr vessels as Typhoon Kugra, the first

Three dle

Froum Pace 1

... had safely returned to shore. All
localities are on alert to minimise
damage from possible flash floods
and landslides.

Provincial residents were or-
dered to leave landslide-prone
areas for safer places. In Quidng
Y ¢&n District, the town mobilised
thousands of volunteers to place
sandbags along the dyke.

In Thdi Binh Province, the
Border Defence Command told
1,218 vessels still at sea and

a-S.O‘

3,325 acquaculure workers to
relurn to shore.

Thousands of residents, who
lived outside local dykes and by
the coast were told to move into
storm shelters.

The worst flooding in de-
cades alfected many sites in
Thdi Binh City as well as the dis-
tricts of Ki€n Xuong and Tién
Hdi. Residents used sandbags
and wooden planks to block the
water from entering homes.

Nam Pinh Province ordered
2,000 ships and boats to anchor

in safety by 10am yesterday.
Owners of aquaculture farms
were provided with regular storm
information.

The storm brought heavy
rains to Hii Phong City, injur-
ing onc and sinking two ships
anchored in Bach Long V.

The storm weakened into a
tropical low pressure late last night.

Floods are forecast [or rivers
in the HOng-Thdi Binh system
today and tomorrow - and in
provinces from Thanh Hdéa to Ha
Tinh. — VNS

Source: Viet Nam News on 25 June 2015

At least seven people died and four others were reported missing as storm-
triggered torrential rains hit the northern mountainous province of Son La on
ted.

Wednesday evening, news website VnExpress repo

Typhoon Kujira, the first tropical storm to hit Vietnam this year, made landfall in
Quang Ninh Province and Hai Phong City at noon on Wednesday.

The typhoon did not directly cause casualties and much material damage to these
localities, but brought torrential rains to nearly all northern provinces, especially
flash floods in mountainous provinces.

In Son La, seven people died and four were swept away by flash floods, and yet to
be found. The rainfall was measured at 219 mm at 7 p.m. on Wednesday.

Many districts in Son La were submerged in water,

As many as 23 houses were also wiped out by flood waters, The floods also
eroded a number of roads, causing traffic congestion.

Typhoon Kujira has weakened into a depression, but heavy rains will still occur in

northeastern provinces until Thursday, according to the National Hydro-
A flooded street in Son La, the copitol city of Son Lo Province, on Wednesday. Photo credit: Vg meteorological Forecast Center

Source: The Thanhniennews website on 25 June 2015
(http://www.thanhni ennews.com/soci ety/7-dead-4-missi ng-as-typhoon-kujira-hits-northern-vietnam-
47108.html)
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Sliding land

A section of Highway 4D in the northwestern border district of Phong Tho in Lai Chau
Province crumbled on Wednesday due to the effects of the first tropical storm hitting
the Country this year. Deputy Prime Minister Nguyen Xuan Phuc yesterday signed an
urgent dispatch to urge localities to deal with the damage from Typhoon Kujira
immediately. He also offered condolences to families that suffered heavy human
losses and injuries after the storm. —VNANNS Photo Cong Hai and Vuong Quynh

Source: Viet Nam News on 26 June 2015

Typhoon "Kujira" brings deadly flash floods 10 e it ortssaster visinam on ednasdsy, 3 24, ringing sirons s snd hesry
Vietnam raie sl wbich claimed lives of 01 lawst @ peoghe and injured six others, lecal mtherties said e
Thursday, Jans 15,

W Fotre QTR MR

Postad by Adona on June 26, 2015 in categones Featured artickes, Floods, Tropscsl Storms ¥igirahas, L T T T - T—
mtmmmrﬂnmmﬂlnmmeofwumnaml

of 280 i 17 inches) wivire § of the 9 deaths ooturmed
“The: hills clont jurst absorty this amaount of rain, they shed water into the gulles which tum inta
FeaBiNG LOATErs. And Flash fooDL" Al Jbeers Expliined

T Peorses. wene knocked down of Swept avwary there. while 353 ather houses were submerged,
TLAGRTE WS V) D0 oy

Nearly 600 hectanes & and other enogrs veere inundated 6 irrigation works. 12 bridges, 7 cars
#nd 9 moRDrbiions WerE l50 FWEDS W by thie floodwaters

Higryy 10 al50 Carsd LINGEoRs in Wanious IoCalRIET, BRI My SEctions of 3 number of
ntional Righways and roads.

Kujirai s the first typhoon 1o hit vietnam and China this year

Before making Landidall in northeashenn Vietram, Kujira hit the sland of Hanan, southerm

China. easing long Listing drought there. in the 24 houwrs b 06:00 UTC on june 24, Dongfang,
Hairan repomed 313 mm (12,3 inchis] of rain which i b0 Thein month's warh of ran,

There wene no deaths reported in China, mainky because soverrenent ordened Swill evacuations
of st lesst 400000 people. The storm did, however. a¥ect milkors of people and destroyed

P ants O oS thide,

Source: The Watchers website on 26 June 2015
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Northern region faces Kujira storm's serious damage

Afer Kujira storm made landfall in the past days, brought heavy rain and
caused damage Tor the northen provinces in the country, many people suffered serve
losses.

Due 1o e SI0MM Circuiabion, heavy raing with M raintall of 200- 220 mm sHouidered over
e wist NOMMEM and NOMerN Provinces onJune 24- 25, repored e Natonal Hydrology
Meteorology Forecast Center

Prolonged heavy raing aiso leaced 1o 3 8- 10 mlandsiide in the area 3 Lai Cnau and Dwen
Bien province, causing ra®ic challenges

By he evening yeslerody, e weamner siuabon in Lai Chau province sbil faced neavy rans
on e large scale. Heavy raing destroyed five houses and four imgatonal construcbons in
Tan Uyen distric's Nam So Ll 30 of rice, crops and
50 hectares of Sshponds also were 1000ed UNder waler

According 1o the Central Steening Commities for Flood and Storm Prevention and Control
and the Steering Commities %or Flood and Storm Preventon and Coalrol and the Natonal!
Commities for Search and Rescue, at least 15 people were lilled and some vichms are
MESSING after M $10rmM.

Al least eight people were kiied in Son La province’s Thuan Chau and Yen Chau distnct.

and tree persons bl are Missing in Thuan Chau and Mo< Chau distrct.

StatStC yesterday showed That the s10rm Diew up 13 houses, and destroyed 68 hectares of
fice Crops. 11 hectares of maize crops

The Pecple’s Commities of Son La provinte 3aid hat a heavy rain swept Trough ihe anea
o Thuan Chay distnict on June 25, CaUNng $n0us B000ng and Yaflk jam

The Latest news fom Me Central Steenng Commees fof Fiood and Storm Prevention and
Control reponed Mat 3 prolonged Nedvy rain Caused [andsade atl S0n La Myoroelectn:
Lake

Al present, Iocal auontes in COIADOMRBON With ammy forces and relevant agencies has
ried 10 help residents overcome damage afer he storm

Residents live without home after Kuira storm (Photo. SGGP)

Source: The Saigon websit on 26 June 2015
(http://www.sggpnews.org.vn/Nature/Weather/2015/6/114265/)

HA NOI — Deputy Prime
Minister Nguyén Xudin Phiic
has asked localities to
quickly resolve problems
created by tropical storm
Kujira.

The storm, the first this
year, caused at least eight
deaths, mostly in mountain-
ous Sdn La Province. Floods
swepl away many houses in
the northern region.

More than 70 houses col-
lapsed and nearly 400 were
flooded. More than 500 ha of
rice paddies and crops were
inundated; livestock was
washed away and local irri-
gation systems and roads
were seriously damaged.

Landslides disrupted traf-
fic and brought down power
lines in several communes in
Migce Chdu, Yén Chdu,
Muting La and Thudn Chiu
districts.

Lai Chiiu suffered severe
losses, with one dead, one
injured and another person
missing. The storm also
caused landslides and floods.

The Deputy PM has
asked Son La Province's
People’s Commitlee 1o con-
tinue the search for missing
people, to assist families with
injured and dead relatives,
and to provide water, food
and other necessities 1o those
who lost their houses or were

Storm Kujira kills
eight in Son La

More than 70 houses
collapsed, nearly 400
were flooded. More
than 500ha of crops

were inundated;
livestock was washed

away, and roads
seriously damaged.

seriously alfected.

He asked the province to
station people on both inland
and water traffic routes to
ensure safe transport for resi-
dents, to continue shifting
people living in high-risk ar-
eas, and o mobilise youth,
army and police forces ohelp
clear the environment and
repair houses.

Depuiy PM Phuic said the
transport ministry should
promptly repair the damage
caused by the storm to trafTic
infrastructure.

On Thursday, at a meet-
ing with the Ceniral Steering
Committee for Natural Disas-
ter Prevention and Control,
Deputy head of the Lrigation
Department, Ministry of Ag-
riculture and Rural Develop-
ment Trin Quang Hoai said
special atlention should be
paid to preventing people
from being swept away like
inSonLa. — VNS

Source: Viet Nam News on 27 June 2015
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During the heavy monsoon rains and tropical storm KOMEN from 26 July to 6
August 2015

Quang Ninh to repair damage following The Fainfail in 3ome Daces roe 10 Ir-high Many areas i Tre disticts of Van Don
torrential rain And Cam Pha are 51 SMcull 10 Ao 10 el ue INhabRants

For ateas with high rias of Landslides, The CRArMAN feQured K¢ a1 SUthontes 1
MOve feldents And unsts 10 saf%e Diaies

He 330 29400 IUINONTES 10 IMYme 0ty (HECh 31028 10 T e DIOMOL Measurements
ANd O Oride JODO 10 KO 2 resedents

Le<al 3umontes 3150 need 10 INCIedSe The TTICES in DI3C8S 10 DIO0VIde BMmedy Mesdues
and recas GIMIoe

The 1233R-50004 ¢ 2UNed Uy KITenBal rant yesierday (Lamed Bree lives and (auted
WOMINDA! PrOPerty GMBOS IN DrOVINCes

By 11pm yesterday, B S8iupe biled B 2T year-0ld woman and her two Children
RAINYG 1 MONg Duon) ward of Cam PR Oy, I6Ca! SUthonbes s

The ran 3is0 BOC300 RUNDFEIS Of ROUSES F0B3S. MND {IUSeD IBNOSHIES N SOMe
dnarits

The log M Uthorles. in CONADOIBON With The 3y Moved Rundreds of Rousehoids
5 sate places

Aso, Deputty chairman of the People's Commiies Nouyen Dut Long went lo the
SBONS 30D Jed with The CAMIOe

fo0ded 2Teat 10 MONY (O

N B80T Tl 8 T et fant
g mearty 0

Tre bao-Any FrIa { Buned S o (e BT SRl 0 M Lomg Dong

Treu Uong B Cam Pra Ves Do and Moses Bo Lo e

AL COrDING 10 T repon oM 0L 31 JUMONBes T r2erial wn Cam Fra ioansig
nundated Many areas. such as Natonal Road 18A and Cam Pru, Cam Son and
14ong Duong wards whete wale! redined 23 Nigh 33 Te e<ond 8007 of some
houses

Source: Viet News online on 27 July 2015

Torrential rain costs Quang NIinh nearly $48  Accordng 1o e commiies's quek report. more than 2 800 houses had colapsed and
mil 143N3 0f €10Ps B ABOUL B0 fateng € ages hisd Been damaged as Gam today

WVan Don Island Dantrc t was sdentifed as the loc alty that suffered the moat from the
torrential raen

The

have motsdsed M rescurces to deal with the aftermath  However, the
remedial eftons faced ffc uites. bec use several areas n Cam Pha Cay and Van Don
Inband Destrc t were molated by floods tiggered by the Worrential s

T T S G 1T A b 85w Pk (Fo T AR 1) ey Pt ¥ e
Bt e S e UL LR
VRASS Prston Vi Dus

AN NI OV AR sl b dhiy Mrreri sardall of T A e S0 Tever P
! S S -
Wi VPO T W (U A 8 v

T Morvertisd s & o) & 27 s ) vt sl P by ¢ ke o1 by Unmrng VWt
e e g e g e e s famad AR § ordrd Al et B
v ) sy $am T

L L L o ]

The Latest informaton from the National Centre for Hy dro-Meteorologe al Forec asting
sokd more Wormential rains were expec bed 1o ht Quang Ninh and Hai Phong City between
tomonmow and Frdary

Hoavy rains ane expecied 10 hit olher provinc os and C s in the northern regeon betweer|
Thursday and Sunday thes week

Lang Son and Bac Geang have been put on high alert for flash floods and landsides —
VNS

-

Source: Viet New online News on 28 July 2015
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Fifteen dJe in torrentla] rain Fifteen die in...

QUANG NINM — Piticws pespd e o
el e Y S BT he pron e b
g wrcmsal s et lovied oo evidentn fught T

thece days i mribern Gudng
Namh Prow s

consad by e Mt S
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s

[ The Thuarh Wit . & mnchns
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Source; '\}'l'entlane Time News on 29 July 2015

Quang Ninh cleans up
after five-day deluge

e i e e e g 6
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QUANG NINH — Local
authorities and people in
Qudng Ninh Province are
still trying to clean up the
severe damage created by
five-days of torrential rain.

To date, 23 people
have been reported either
dead or missing.

The province has spent
a total of VNDI35 billion
(US$740,000) on financial
assistance o hundreds of
families left homeless by
the deluge.

Yesterday, most dam-
aged clectricity supplies
were reconnected as the
provincial power company

replaced damaged lines
and reinforced transmis-
sion stations.

The heavy rains de-
stroyed water supply pipes
and flooded several water
supply stations in Cim Phd
and Ha Long cities. How-
ever, conlinuing rain has
presented many problems.,

Authorities said it
might take one or two
weeks for supplics to re-
sume.

Workers have been
cleaning up the mess to try
an prevent any outbreaks of
discase.

The provincial author-

Source: Vientiane Time News on 30 July 2015

ity has asked all agencies
and residents to help col-
lect waste and debris.

People in Mdng Dudng
Ward of Cim Phi City have
been told to shift to safe
places due to a high risk of
landslides and further
flooding.

Yesterday, Viét Nam
Red Cross donated sup-
plics worth VNB160 mil-
lion ($7,200), to thosc af-
fected.

The assistance in-
cluded money, blankets,
mosquito nets, water con-
tainers and antiseptic medi-
cines. — VNS

Downpours to continue raging in northern

Vietnam until next week

Source: Tuoitrenew5.vn (the news gateway of Viet Nam) on 30 July 2015

i uo to 4m downstream

Heavy rains will heep battering until next Tuesday.
possibly together with flash floods and landshides. lhll Hational Center for Hydio-
Meteorological Forecasting warned on Thar sday.

Downpours wil raging in the regon, esp y 0 Quang Nnh. Hai
Phong. Lang Son and Bac Guang Provinces, and mountainous areas from July 30 to
August 4. the center s.aid. adding that this rainy weather will also affect the north-central
regen |

Precpitat:on totals o the ponod will be 100-200mem on average. but could reach J00-
A00mm in SOMe areds. the conter warned

This rantal was recorded at 220mm n Lang Son Province’s ©hi Lang District
and 200mm in Cua Ong Ward. Cam Pha Cty, Quang Minh Province, the center
reported

Mearwhie, many rivers in the NOhern fregion ane ising, with the Ky Cung and Luc Nam
Rivers reaching 2 53m and 3 Sm at 3:00 am and 8:00 am this moming, respectively,

Untd next Tuesday, the Hong and Thai Binh Rivers may rise by up 1o 7m upstream and

Page 141



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

HA NQI — Heavy rain is
forecast 1o continue in the
country’s Northeastuntil at
least Saturday night.

“Local authoritics must
remain vigilant and well
prepared o deal with land-
slides and flooding 10 en-
sure the safety of residents, ™
said the head of the Central
Steering Commitlee on
Natural Disaster Prevention
and Control, Cao Bic Phdt,
during an online mecting
yesterday with regional au-
thorities. Phaut is also Min-
ister of Agriculture and Ru-
Jrul Development.

Hodng bdc Cuting, di-
rector of the Centre for Hy-
dro-Meteorological Fore-
casting, said heavy down-
pour was expected o con-
tinue in Qudng Ninh and
Lang Son Provinces until
LOMOrrow.

Heavy rain until Tues-
day was also forecast in
other provinces, such as
Cao Bliing, Bdc Can, Ha
Giang. Falls could measure
100-300mm.

Landslides and Mooding
are also expected in low-
land cities such as Hdi
Phong, Nam Binh and Thdi
Binh, which have already
been drenched. At the
weekend, floodwaters in
neighbouring Quanh Ninh
Province wrecked the wa-
_ter-supply system and killed

North braces for
landslides, floods

to landslides, — VNS

many houscholders .

Water level in the
Hdong-Thdi Binh Rivers
System is forecast o rise by
two o seven metres as the
rain conlinucs,

Chairman of the Quing
Ninh People’s Committee,
Nguy&n Bic Long, said all
available manpower and
resources were dealing
with damage caused by the
historic rain.

The chairman said
Qudng Ninh authoritics had
ordered the evacuation of
all local residents in arcas
with high-probability of
landslides and established
round-the-clock disasier
controls.

L& Thi Thanh Nhin, di-
rector of the Lang Sdn De-
partment of Agriculture and
Rural Development, said
the province was compiling
a list of arcas prone to flash
flooding and landslides o
plan evacuations if neces-
sary. The province also re-
ported that a 10-year-old
went missing during a flood
in Chi Ling District, 350ha
of agricultural crops de-
stroyed and numerous roads
damaged.

Minister Phit urged lo-
cal authorities 1o ensure the
safety of people, especially
those living beside rivers
and streams and arcas prone

Source: Viet Nam News on 31 July 2015

Lao Cai urgently evacuates residents from danger zones

I . fal

& BAOUA0E OC Curred I Lo Cas Proving e Sue 12 Peavy ranisl — PRots vovw v

LAD CAI (VNS) — The thaeman of e People's CommBee of il romMem provnde
Ra3 Grecied JUTMONTES N MY Ces NG GANCTS 3t ek of £240 50004 NG LINGSNOeY

Nearty 200 nousenoids in TS Communds IXIWa in T J2N08T 200 of DOMNEM
S133303 Need 1D De relocated

To restnct e damage 10 people and propedty, e chairman 1032y asked e Orsasier
Prventon DOID IN vanous I0Caltes 10 Clotely MONAOr wealer Changes and
IMmediately MOVE DOD OUL Of T GANgEr 20NES, SI0ECIAIY IN ArBIS NI Mvers
INT sTreIms

In 200N, 10Cal residents have Deen 30vised 10 Quickly harvest Meir Crops 10
MeniMesd 103381 Sue 15 NI Jaasters

To ensure Te peopie's 32%ty, T 10021 JUTHONTES 2130 NEEd 10 Oirect forces Mat will
Quide people away fom danperous aneas such as fooded roads and roads culing
Cross streams and wharfy

IMQaton $y3ms Nave 3is0 Deen STENgened

In 200iM0N, e CharMan requested e DOard on disasier Preventon and search and
fesCuS ams, INCIuaNg Soldiers and police, 10 DAEDAre 10 eMErpencies and co-
Orgunate with 1oC 2l forces 10 evacuate local L L 1o prevent
Bo00iNg aNd iNBate rescue eBoMs, If NECesary.

Hé 3130 33060 TaN300M AN CONSTUCDON C4DITMENTS 10 CRETh ON UNITS UNTEr
construction 2long fivers and sireams 10 remind them 10 felocate e Camps 1 safer
places and 10 20001 PLaNs 10 ensure SMOOT Tt ON e MAN E3CIDE rOUteS, I
200M0N 10 PrePAnng vehicles and CLDes 10 CODE With The $iorms. — VNS [

Source: Viet Nam News on 31 July 2015
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Provinces _prepare for heavy ram

’Mﬁ

g1 Provinces prepare...

wharfs, Nooded roads and
smaller stream and river
crossings to asist kocal resi-

e b 4

Focw Pase 1

of Defonoe, sand that the

Nood had forced coal mines  dents,

in the proviece o halt op- In Lo Cai Province, the
crations. Anh sakd that it chairman of the People’s
would likely take one to Commifioe sonl & mone ur-
three months o fix the dame  pent mossage dirccting au-
age. thovitics in citics and dis-

Asof yostonday, waler in
Bin Sen Commune in Vin
Da District had fallen, but
in the bow-lying arca whore
there ane 27 houschoblds, it
s il 6 mctres in dopth. Dis-
it authoriticos ane coaling-
ing 1o supply them with food

tricts in high risk arcas
quickly move all kocal resi-
dents ko safe places. Nearly
200 houscholds in 75 com-
muncs arc in danger arcas
and nood relocating now .
To reduce damage 1o
propenty, the chairman -

and clean waler, day asked other local resi-
Chairman Long asked  dents o try b0 harvest orops

the distrct o make plams for guickly o minimise knses,

ncw residential quanon for In addstion, the chalrman

bocal residents and said the
waler system must be res
paired no later than next
Wodneulay

The National Siwcering
Commitice for Flood and
Stem Provention and Con-

trol said yosterday that, so
far, 17 people had dicd and

alwo reguestod disaster pee-
vention boands, scarch and
rescue twams, soldion and
police o propure foe cmer-
goncics and 10 co-ondinaie
with kocal forves.

He also askod transpont
and construction depart-
ments lo chock up oo and re-
mind units al Constntion

Niah Provinge, sates abong nvers and strcams
Nearly 4,000 houses o rchwate thorcampw o walfc
were and cols  places. He askod for their as-
while thousands of wuntance in crauring umosth
Bovtares of ioe and farm peo-—— radTic oo the main noutes.
due were destroved During the Govermmont”'s
The total loss is osti-  monthly mecting yostonday,
mated at VNDLS million  the  cabinet  members

(USSAX X million ).

I the northoasion prov-
ince of Tuydn Quang, au-
thorities have askod its dis-
tricts 1o monitor the Mood
and give mely warnings o
hocal residents, espocially
those living ncar rivers,

posnted out emernging chal-
kenges in nocd of urgent at-
Wwnlnan

They expressed con-
corma over the difficultios
facing the agriculture and
aquaculiune soclons as a re-
sult of natural disastors such

streams, dams and moun-  as droughts and Mooding, as
Lains well as obwtackes facing cor-
Disiricts must make  wmin entorprises and people

plans cvacuating arcas at
high risk of Mash MNoods and
landslides, spocifying that
workors should be postod at

hiving in mountainous and
underprivileged arcas that
are highly vulacrable 1w
natural disastons. = YNS

Source: Viet Nam News on 1 August 2015

Deadly floods bombard norl:hem reglon
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Tuol Tre News reported that heavy rains and subsequent flooding that raged in northem
Vietnam from July 27 to August 2 killed 22 people and injured 36 others. ¢iting information
from the National Steering Board for Disaster Prevention and Control.

22 killed in floods over seven days In northern Vietnam

Wiem o G

Of the Sead. 17 were In Cuang Nnh. two N Lang S0n. two I Lai Chau, and one in S0n La The 36 ingred peope
were feconded mn Guang Nih. Dwen Bien, Lao Cai. and Ha Gang. the board said

5 Prolonged tarmential rams covered most of the nodthern regeon, especially Quang Nnh Deen Been Lang Son Son
La. and Bat Gaang outing the Pencd, Kadng 10 $enous Nundation and landskoes that gamaged 9133 houses ang
ofher propery and causng a Wial ioss of dozens of Billons of dong (WND1 bilkon - USS46 000)

Heavy 1ans have M50 Caused e waler ievels OF many rivers I northern Vietnam 1o rae

B A total of 2 466 nectares of nce has besn damaged

Sinty - four SMAE FMGATON WONKS CORIPIET OF Were SWept Iway

In acagion, 420 500m3 of national Mghways and other roads were damaged Al least 20 Droges were ravaged

Source: Thai PBS NEWS on August 4, 2015

During the tropical storm VAMCO from 13 to 17 September 2015

Typhoon Vamco brings heavy rains, strong Newly-formed typhoon Vamco, the third tropical storm to hit Vietnam this year,

winds to Da Nang brought strong wind and heavy rains to the central city of Da Mang on Monday.
Ot o Vamco originally took shape on the southeast waters of Hoang Sa (Paracel)
i S W B Islands early Sunday night and was classified as a tropical depression. It

developed into a tropical storm early Monday morning.

RELATED NEWS Although it has yet to make landfall in Da Nang, strong wind and rains have
ey M st slammed into the city, uprooting trees and blowing billboards on many streets.

A number of motorbikes and bicycle riders were also knocked down by strong
winds.

Heavy rains caused traffic congestion on some streets as parents flocked to
schools to pick their children up.

All students were allowed by their schools to skip classes on Monday afternocon

Tens of flights from/to Da Nang and cther affected provinces in the Central
Highlands on Monday were canceled due to the storm.

Bt mont bk Bowen 3 Bred @0 P P Sivont o 500 Naeng oot Misnciny ey, Phons v

Source: Thanhnien News on 14 September 2015

Vietnam prepares to brace tropical storm Vamco m*ﬂ +4 (Nialaa) ~\Vietmas is pevpariag to beace tropical storm Vameo which is beadiag v its coatral localities ooy
Asasac canae i fome s ngahorities of Da Nang City, some 600 lm south of capital Hanol, e banoed fishing boats from poing offibore, while
students in the ceatral dty are off from schocd sinor Monday poon.

Da Xaag's boeder puard force has cootacted a3 maary a8 1,270 fabermen coboard 138 Sahing boats cffsbore, guiding them to
take sbelter, reported Vietham s sLIS-00 B 200y

Tropsaal o make badtal ia Da Naag ca g g 9 \Setmam's Natiomal Coater fov
Hvdro- Meteorological Forwcarting.

Coarrad localities from Da Naag City o Binh [uab provinos hanvw beea also warned of flonds aod Liodides
Vaenow is the third tropical storm hining Vietnam so far this year.

P g o R bt 4 o 0 T et Tyl s T e g & s Tiop s [ T s b
e by o b sl e ombes T

Source: Xinhuanet News on 14 September 2015
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Deputy PM calls for quick response to
storm

Storm Vameo, with wind speeds of E0km to 75km per hour, hit coastal provinces from
Da Nang to Quang Ngailast night. This is the third storm to he the East Sea this year

Azcording to the border guard force, over 210,000 fishermen and crew who work at
26 were informed about the storm yesterday

The National Centre for Hydrometecrological Forecasting said that at Sam yesterday,
the eye of the storm wad located about 140km to the east of the coastal provinces of
Da Nang and Quang Ngai

From yesterday tl Wednesday, provinces in the central section of the central region
and northern Central Highlands wil experience heavy rain

From today tl Friday, heavy rain is expected 1o Mt the northern section of the central
region and the Hong (Red) River Delta

The rains could bring floods in the central provinces of Thanh Hoa to Birh Dinh and the|
northern section of Central Highland provinces. The provinces also face the risk of flash)
floods and langskces in r

@0um to TSm par hour, ML cosstsl
VNS Phote Due Tho

A volnt s20rm named Vameo, weh wnd speeds of
provinces from Da Nang to Cuang Ngai st nght. =V

HA NOI (VNS) — Deputy Prime Minister Hoang Trung Hai yesterday caled for drastic
measures 10 minimise damages caused by natural disasters during an online meeting

He asked lcalties 10 be reacdy 10 response to tropeal low pressure storm Vameo and
tachie B3 aftermath

During the online meeting on natural disaster prevention and control with 44 provinces
and cites from the north to central regions of the country, Deputy PM Hai also asked
kealties 10 boost communication 10 help cRens better respond 10 natural isasters

Minister of Agriculture and Rural Development Cac Duc Phat, who is also head of the
National Steering Committes on Disaster Prevention and Control, said storms that are
formed on the East Sea and activate near the coast usually couse heavy and
dangerous ramns and floods.

Source: Viet Nam News on 15 September 2015

Tropical Rainsterm Vameo will bring flooding rain to portions of Indochina through at
least Wednesday.

As of Monday evening local time, 215 mm (8 inches) of rain from Vamco has besn
reported in Da Nang. Vietram, before making landfall scuth of the Gty as » trepecal
sterm. Wind gusts up to 70 km/h (45 mph] were reported in the cty a3 well,

Although the tropical cydone quickly across the terrain of
Vietnam and Lacs Monday night local time, flocding will persisted in the regicn.

Rain continued to deluge Dong Hoi, Vietnam Monday and Tuesday. Rainfall totals
reached 305 mm (12 inches) in just two day.

Source: AccuWeather on 16 September 2015

Tropical Storm Vamco Swamps Heart of Vietnam

Central Vietnam was drenched when
minimal Tropical Storm Vamco moved
ashore from the South China Sea, near Da
Nang.

©

Winds of up to 40 mph and heavy downpours uprooted trees
and billboards on many of that city's streets.

Thanh Nien News reports that a number of motorbikes and
bicycle riders were also knocked down.

Da Nang was also swamped with more than 12 inches of
rainfall during the three days that Vamco's spiraling bands
raked the city.

There were reports of flash flooding and mudslides that
blocked roads in mountainous areas of Quang Nam
province, but officials said there was no major damage.

Tropical Storm Vamco Track

Satellite Loop Data: CIMSS

Dstare | FICIE o §

LB QA0 e e
FLOODING DOWNPOURS

¥

# AccuWeather.com

Hedvy rain will press south and west into Thailand, Cambodia and southam Vietram
sday and droasday: » general 75-150 mm (36 inches) of rain will thresten theze
areas, with more isolated Jreas receiving 300 mm (12 inches).

Due to the mountainous terrain of the re: rivers are expeacted to rapidly rise
leading to life-threatening flash flocding. ter-logged hillsides may give way and lead
to mudslides. |

September 18, 2015

HONG KoM

THAILAND

Poorly organized Tropical Storm Vamco can be seen
spinning into the coast of central Vietnam on Monday.

Source: Earthweek on 18 September 2015
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Floods destroy crops in
Thanh Héa

THANH HOA - Prolonged
floods have destroyed large
areas of vegetable crops in
central Thanh Héa Province.
At least 50ha of crops in Nhu
Xuéin District have been
wateriogged, while Thanh LAm
Commune villages are cut off
by floods.
Offices, health centres and
schools in Tinh Gia District

Quan Son Township was
also cut off. The movement of
traffic has been seriously
affected due to the rising waters
of the Lo River and several
landslides on the national
highway.

The average rainfall was
more than 200mm, the
department said, with Tinh Gia
District, Clia Dai and Bat Mot in
Thudng Xulin District receiving
the largest amounts of 260mm,
250mm and 236mm,

have been closed temporarily.

respectively.
There was continuous

rainfall from Tuesday til

yesterdayday moming. — VNS

Source: Viet Nam News on 19 September 2015

HOM CITY — Heavy rain con-
im0 Thood parts of wwethorn
HOM City Lot Saterday as the
waty’s bl dodlars worth of ans-
(hwndeng snfrastno ture coubd mot
Adrain the waker out Lot coomph
D0 Thn Long. a somior official

Focw Pase 1

Thousands of the city’s resi-
dents could not go bome duc 1o
trallic jams and Moods,

Trallic jams ocourred al many
Jan toas throgghout the aty, os-
pocially at Hinh Thynh District
where thousands of vehicles
formed a Skm line

Motorbake drivers had o push
their engine-dead vohicbes under
the rain and rising watcr, The wa-
ter bevel was reported o be as

from e HOM City Asti-Flood-
ing Conter said the city”

aystema, which
originally for

which is the highost reconded
bevel by far 2t 142 mm

HCM City struggles to cope
with record rainfall, floods

Ficateater hn HOM Coty's Ngupln Hdy Clen B Thgen Ouatrict, ol ]
oMLt 10 B Sbmared Gue 10 reRecive B4 foodeg FAYBIvacies — VNASNS PRoto Waeh Led

HCM City struggles...

high as Im at several locations.

Long sabd that the ity s sew-
age sysicms, which wore bailt in
2008, arc no longer able o
handle such a large amount of
waler withan such 3 dwort amount
of time on top of rising tides of
ncarby rivens

He added that the city will
coatinge with its anti-Nooding
cllon by upgrading the carrent
sewage system, which stroiches
over 20km in longth throughout
the city, various dredge canals

of verucios The oty

Numcrows strects of HOM
City, the country's larpest ovo-
nomic heb, tarnod into fvers in
the span of three boens alicr tor
rential rain hanored the oty List
Tocsday

Comrwms Pusa 3 1

and building at keast three more
resorvolns in the aeat five yean
w elfectively end Mooding in the
ciny’s 13 urbhan disiricis.
Experts, however, had linke
coafidence in the city's anti-
Nooding plan. Asst. Prof B Loag
Phi, Deroctor of Centre for Water
Mamagemenl and Climate
Change under the Vidt Nam Na-
tioeal University-HCM City told
the Thanh Nida { Youth) nowspa-
per that the proposed projects
with an estimated cost of VRDIL

trillion (USS 430 million) harcly
covered one-(ifth of the roquired

level on the Budi River was
d 1o rcach 1205m on Sat-

Imvestmont 1o put 2 stop o Mood-
ng

They alo brought up the is-
s of real-ostate developon” re-
sponsibility 1o help combat
against Mooding as rapsd capan-
shon of goacrcic in erban arcas
has been determined as one of
the leading causes of Mooding
alicr heavy raias,

Mcanwhile, in contral pros-
ince of Thanh Héa, the water

T
urday.
The proviece reporied two
deaths, ncarly two thousand
houscs and more than 7,600hs
of agriculiural lands MNooded.
To date, damage was csti-
mated at 39 million. Throe thoe-
sand houscholds and T00ha of
e fickds ready for barvest along
the Budi River wore still at risk
as heavy raim were expocted o
hit the North tis weck. — VNS

Source: Viet Nam News on 21 September 2015
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During the tropical storm MUJ GAE from 2 to 5 October 2015

bt ; o= & A NCE (VINS ) = COMMM K¢ 210t STRI AN 30m Ao Oudng N (rovinde 1

Certral NAASS HMOS AoVt 300 Drating Tor POguc sl S0 MUSQae (TN Fanow
Coastal provinces brace as storm Mujigae

LA N ) WP R el P E531 S0 2% 1 Jad sEeNgT oM 2 Totet M i
nea - E [ U R R R T -
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BANG Korert s ram of JO0-400 Fem 0r NorPeeT Drov e e FesT Vednerdas

AL 3f Orise Meetn) ekl yestercay dernoon Deguty Prime Wroster Hoang Trong
M orOered rN ut DILet N e o 5Tes 10 be ready Tr ermergens

B0 30l vessels Fom 90ng OMNOME £ P 10T COMS (088 10 WA0TR T e s
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“orm

Coastal iz alfies iret hng from northern Cusng Nirk prosng @ 10 ¢ entral )Khank Mo (rovng e
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Bher £ Qared strengmh Bom 8 OpE o DW-Dressure By Miem yesterdey morming — “HANNG
Proto

The storm afach il T D Pofad M 4iorm Datenng e East Sea Tl jedf win
DRSNS 10 GI SERAUT W T N st 24 ROUrs 30d w38 MOvng weit 31 20 Am per
Aot e Conte s — VNS

Source: Viet Nam News on 2 October 2015

HA NOI — Coastal localis
ves stretching from north-
< Quing Ninh provinee o
central Khinh Hda prov-
ince arc bracing for tropical
storm Mujigae (mcaning
rainbow in Korcan) which
entered the East Sca afier it
gainod strength from a ropi-
cal lowspressure system
yosterday moming.

The Natioaal Contre for
Hydro-Mgeicorological
Forccasting yostonday pres
dicted that the storm would
hit the provinces of Hii
Phong and Quing Nunh next
Monday and bring torrential
rain of 30-500 mm for
northern provinces next
Wednesday.

At an onlinge mecting
held yestenday aflternoon,
Deputy Prime Minister
Hodng Trung Hii ordered
rescue forces in the kovali-
ties 1o be ready for emers
ponics,

“Ban all vessels from

going offshore if the storm
comes close 1o shore,™ he

wsanl

Hii said the storm's de-
velopment would be com-
plicated, so localitics had
to modslise all resouries o
cope with the storm and
minimise damage.

Mountainous kocalities
were required to make
plans for evacualing rosis
Jonts in arcas with a high

The National Stecring
Committee on Disaster
Prevention and Control
alsosentan l'gh.'ﬂl WA g
asking the coastal kocalitios
1o inform all offshore fishe
ing vessels about the
storm’s development o
actively flind anchorage.

The committee said
duc o the storm, the most
dangerous rone for vossels
was identified 1 be the

Coastal provinces brace
as storm Mujigae nears

morthom pant of the East Sca
s far. The sonce could be
changed depending on the
storm” s developmenis,

A quick repont from the
National Steering Commit-
e on Disaster Prevention
and Control said by 1lam
yosterday, more than
46,000 vesscls were noti-
fied about the storm.,

The lawest update from
the National Contre for Hy-
dro-Meteorological Fore-
casting warnesd that by | lpm
yostenday the tropical storm
was about 360 km cast of the
Hodng Sa (Paracel) Archi-
pelago, with the wind specd
at the ey of the storm reach-
ing 100km por howr,

The storm, which is the
fourth tropical storm batier-
ing the East Sca this year,
was predicted o gain
strength within the next 24
hours amd was moving wost
at 20 km per howr, the con-
re sabd. — VNS

Source: Viet Nam News on 3 October 2015
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Rain forecast for northeast region as storm Mujigae
hits China peninsu

RELATED NEWS

Tropical storm Mujgase
enters East Sea
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5 e Conire of e Tops el SRprevason n

Sy e Pt mered 107 U gy o

art of Chana s Craangus [eoveste The massme
™ etamated st A0Rm jur hous
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Source; VietnamPlus on 4 October 2015
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Appendix 1.2 Thailand

During the heavy monsoon rains and tropical storm KOMEN from 26 July tc 6
August 2015

Heavy rains forecast in Northeast

26 Jul 2015 | (275 Visitor ) |;"E‘]

f Lol 1S
UBON RATCHATHANI, 26 July 2015 (NNT) — The Meteorological Department has forecast heavy rains in the Northeast during this week,

The monsoon trough which passed through the upper North of Laos and reached the equatorial trough in the upper North of Vietnam will cause cloudbursts in 60-70
percent of the region between July 26 and 30,

Farmers are advised to prevent their paddies from blast disease and keep their cattle away from muddy or wet ground and the weather condition during the period will
be conducive to foot-and-mouth disease,

Other regions will experience cloudy sky and scattered thunder showers in 30-40 percent of the areas during today and tomorrow,

Source: National News Bureau of Thailand on 26 July 2015

Bueng Kan facing floods after incessant rains

30 Jul 2015 | (87 Visitor ) |‘-{E}-]

Lf Lol 1S

BUENG KAN, 30 July 2015 (NNT) — Continuous downpours have resulted in flooding in some areas of the northeastern province of Bueng Kan, prompting authorities
to provide urgent help for local residents,

In the wake of torrential rains which have continued in Bueng Kan for three weeks, Ban Na Kham Village in So Phisai district has been flooded with 1,2 meters of water
while Moo 1 and Moo 2 Villages in Mueang district are also affected by overflows from canals,

So far, 25 homes and three fish farms have been damaged by the floodwater. The road linking Ban Pong Pueai Village and Ban Na Waeng Village is now submerged
under one-meter-deep water, Residents are unable to travel in small vehicles and have to rely on military trucks in their daily commute,

However, the overall damage is still considered minimal as Mueang District Chief Adithep Kamolvej previously instructed officials to help villagers move their belongings
to safe places in anticipation of a flood disaster. A spedial task force set up by the local administrative organization is also providing assistance for flood victims in the
area

Source: National News Bureau of Thailand on 30 July 2015

y ~ — CHIANG RAI - The Meteorological Depantment has ssued wamings for people n
Chlarg Ra] ReSIdents Wamed Of Flash Chiang Rai and other Northemn Provinces to remain on alent for flash fioods, as
s heavy ran contnues n thess regons
Floods Due to Heavy Rains

Agtord "y w0 '\‘.103‘302 3i3. the monsoon l':.J]" 3 AOW MOVINg 23 Way across
Myanmar and Laos, bringing heavy ran (o the upper regans of Thaiand

The southwestery wind in the Andaman Seas and Gu¥ of Thaland has also been
contributng 1o a higher amount of rain in the Noth and Northeast

Those Iving in the provinces of Mae Hong Son. Chang Rai Tek. Kemphaeng
Phet. Udon Thani, Nong Khai, Bueng Kan, Sakon Nakhon and Nakhon Phanom|
have been told o brace for mudsides and flash floods

Rairy poring down at the Anantars Hotel Chiang Rai elephant camp

Source: National News Bureau of Thailand on 31 July 2015
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Nakhon Phanom residents warned of floods

1 Aug 2015 | (98 Visitor ) | Eﬂ

W08

NAKHON PHANOM, 1 August 2015 (NNT) — The provindial disaster prevention and mitigation office of Nakhon Phanom Province has issued a warning to |ecal people to
brace themselves for possible flooding.

Rainfall which has engulfed Nakhon Phanom for three consecutive weeks has raised the water level of the Mekong River to 10 meters, while tributaries are showing
signs of averflowing. Disaster relief officials said the northeastern province will experience floods if thundershowers continue for another two to three days.

The provindal disaster prevention and mitigation office has told concerned agendes to prepare disaster relief kits and put their offidals on standby in case of sudden
flooding. Meanwhile, residents living along the Mekong River were warned to be on the alert for any irregularities.

Earlier this week, a thunderstorm struck downtown Nakhon Phanom where a trade expo was being held. More than 100 tents were flattened, No one was injured.

Source: National News Bureau of Thailand on 1 August 2015

Water level of Mekong River in Mukdahan Province rises

2 Aug 2015 | (112 Visitor ) |@

L Rl s 1S

MUKDAHAN, 2 August 2015, (NNT) - The northeastern province of Mukdahan has warned its residents of possible collapsing river banks along the Mekong River, after
continuous rain significantly increased the water level of the river,

The warning was made by the Governor of Mukdahan, Sakalsarid Boonpradit who also stated that small craft should be extra careful when crossing the river from
Thailand to Laos PDR, because of the rising water level, the stronger river current and the timber debris floating down the river,

He instructed the provincial disaster prevention and mitigation office to closely follow weather conditions in order to formulate proper measures of assistance,

Source: National News Bureau of Thailand on 2 August 2015

Wamings of heavy rain in North, Northeast Thailond

3 Aug 2015 | (141 Visitor ) |

WO

BANGKOK, 3 August 2015 (NNT)-The Meteorological Department has issued
‘warnings to people in the North and North East to prepare for continuing
heavy rain during the week,

A low pressure trough covering parts of Myanmar and Laos coupled with a
south westerly wind in the Gulf of Thailand and over the Andaman Sea have
brought wet and wild weather conditions of the upper regions of the country,

People kving in Mae Hong Son, Chiang Mai, Chiang Rai, Payao, Nan, Tak, Udon
Thani, Nong Khai, Beung Kan, Sakon Nakhon and Nakhon Phanom provinces

are advised to be cautious when leaving their homes as several areas are at risk

of flash floods.

Floods invade farmland in Sckon Nakhon, more rainfall expectec in the North and Northeast

=
3 Aug 2015 | (242 Visitor ) | '3

GO0

SAKON NAKHON, 3 Aug 2015, (NNT) - Continuous rainfall in Szkon Nakhon has caused flooding in several rice farms in the provi the
Department has predicted maore rains in the northem and northeastern regions.

Offidals in Sakon Nakhon reported abcut 8,000 rai of farmland s facing floods, espedally those located near the local Huay Tung and Yam river basins which are flood
prone areas.

The local weather agency expects a monsoon trough will move through Myanmar to low pressure areas in Laos and the northern part of Vietnam, Tt also says the
southwestern monsoon will cover the Andaman Sea and the Gulf of Thailand,

These could result in heavy thundershowers in Thailland espedally in the North and Northeast, Residents living n the Provinces of Mae Hong Son, Chiang Rai, Phayao,
INan, Tak, Udon Thani, Nong Khai, Bueng Kan, Sakon Nakhon and Nakhon Phanom are warned of flash floods,

Owver 200 homes in Nakhon Phanom have high flood risk

3 Aug 2015 | (66 Visiter ) | ]

L )2 ]S
NAKHON PHANOM, 3 August 2015 (NNT)- Rivers could be spilling cver embankments in Nakhon Phanom provinge soon, due to continuous rainfall,
It has been reported that five riverside communities in the northeast province could be at risk of flash floods. Continuous precipitation over the past few days has

increased waler levels in nearby streams, ities fear that if ing waters t be released into the Mekong River soon enough, more than 200 homes could
be inundated,

Maost homes in Pailom district are affected by flash floods each year, because they are situated in low-lying areas adjacert to Phu Lang Ga Mountan,

Local administrative officials have warned residents to be ready to move to higher ground or stack around the peri of their h keep out

Source: National News Bureau of Thailand on 3 August 2015
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Military transports supplies fo flooded areas of Bueng Kan

4 Aug 2015 | (72 Visitor ) | EJ

GO0e

been damaged by floodwaters.

BUENG KAN, 4 August 2015 (NNT) - The army and |ocal administrative officials have been helping residents in Bueng Kan province cope with flooding in the region,
The local government offidals and soldiers have been distributing dried food and relief kits to those affected by the inundation in Ban Khee Lek Noi and Ban Sri Nawa.

Bueng Kan is located in the Northeast of Thailand, where continuous rainfall has triggered flash floods in several provinces, More than 90 homes in Bueng Kan have

Residents have turned to using boats and relying on military trucks as a means of transportation, as roads remained inundated,

Source: National News Bureau of Thailand on 4 August 2015

CHIANARAI TIMES

Provincial and Local News for Chiangrai

HO ME NEWS

TOURISM NEWS

Abovt Changts Apout & Contact News Lnes Posts Galery

Heavy Rains Flood Mae Sai and Tachilek

-,

Flooding on the Thai bark of the Sal River (phote by Chisnapat Chaimel)

CHIANG RAI - Af%ar thope days of Redvy ram n Mae 5o datnct and Wyanmarsy
Tochies. fioods have spded nid manels on BOth sdes of the Spi Rver

Shop owners ot the Salom Joy market on the Vae Sl sde of the Donder.
humedly moved ther mechandse 10 hgher gound 8t the rver ievel e about
4.5 matens very quoily

Fioodwater was deeper. about 3] centmeten. ot the Tha Los mare! n lowdying
3 iocal punortad Teared the waler would rae Further wth
e 0NTNLAY Sown-DoNes

Worens had 15 remer
oo the Sa Rver

Tapeed g8 and dedss from the plans of the DAdge
78 10 protect B wructute

ADundant rain Bnoe 33! week hat made many pants of the Vakang rv
igem and Ban Ssew wub-dstrcts. farmens Rawe har
water fozded ther farms

The waler vel messured n font of the Chang Seen datnct oMce waa T30
s o0 Tuesdiy. B0V ONe Meler RGhe’ TN the Dravoul oy Rvende
MAEENtE Rave DEEn WD 1 MOve ThEr DRSAGAGE 10 RGN DBLes BAY W A
the Mehong mar wih cauton

Trey Rive Doen Sugpesied 10 CIONYy MOALDT ThE wile! BIUALOA Sunng the
pared

TRay Rive Doen Iu03eI0ed 10 SOl MOALY TR WlE! BIUMLON Gurng tha
cerd

River Overflows Flooding Mae Sai-Tachileik Border Areas in Chiang Rai

a September of 2014, Mas Sals Pranoaysthn road, foods ieh only one e
Bne dry. Coung SfMoully 10 B3 MOPINITNG 0BT TINILITMIOA

Tre Chan rver i Viae Chan datnct ovefew 30d coused foadng n the Vae
Chan tesh madet Vo than 300 Rouses eew Mt By the flood watens of 3D
TANLTHIETE 10 ONe THier

Oaaster preventon Bnd mIgalon oMces wimed resdents n 02500 Breds
12 brace 137 ovefowrg mvers Redvy Nt Rive caused foadng n Chang R
eipecaly m Mae S5 003 Vae Cran datrets

By Chnnspst Chame

Source: ChiangRai Times Provincial and Local News on 4 August 2015
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Mae Sai city begins clean up after flood water recedes

5 Aug 2015 | (86 Visitor ) | HCIJ

—
ol s 1O
ICHIANG RAI 5 August 2015 (NNT) — People living in Mae Sai District are now beginning to dean the dty, after fiooding in the area has receded,

Business operators in Mae Sai District are now beginning to clean their stores, after flood water in the area has receded, Mud and dirt will have to be taken care of
before businesses can resume on both the Thai and Myanmar sides,

The Governor of Chiang Ral Pongsak Wangsamer has assigned the district and local administration to continue to monitor the situation for flash floods in Mae Sai and
18 other districts, such as Mae Fah Luang, Mae Chan, Mae Sual, Wiang Pa Pao, and Chiang Khong,

The public residing along the river areas have been urged to relocate their belongings at high places as a precautionary measure for the time being, as the continsous
rains are expected during this time,

The water level in Mae Sai River has aready receded down to 2 meters, which is fairly balow the aritical level of 5 meters.
16 provinces told to brace for flash floods

5 Aug 2015 | (246 Visitor } | }Eb

[ Lol 1S

BANGKOK, 5 August 2015 (NNT) - 16 provinces across Thalland have been wamed to brace for more heavy rains as monsoons gain strength in the North and South,

A monsoon trough in the North and a southwestern monsoon covering the Gulf of Thailand and the Andaman Sea are set to 2 in 16 pi
including Chiang Mai, Tak, Nong Khai and Phuket, Flash floods and forest runoffs have been predicted for these provinces and residents acvised Lo exerdse estra
precaution,

Strong winds in the Andaman Sea will generate up to 3-meter high waves and smail boats should be kept ashore,

Typhoon Soudelor is expected to make landfall in China’s westem coast during August 7-8, Thai travelers planning to visit the area have been urged to dosely follew
weather updates,

Most parts, up to 70 percent, of Bangkok and its vicinity are set to be lashed with heavy rains and scattered thunder storms. The average temperature is to hover
between 25-31 degree.

Flood warnings remain in place for 3 regions

SMQZD].SHSSVQ'IOI'HBJ
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BANGKOK, 5 August 2015 (NNT) - Fash flood warnings remain in place for people living in the North, South and Northeast of Thailand, due to continuous rainfall,

A g to ! low p system in the upper parts of Thailand and a southwesterly wind in the Andaman 5ea and the Gulf of Thailand have
rernained in place and areexpecr.edtohmgheawmmthemme regions,

Those living in Chiang Mai, Chiang Rai, Phayao, Nan, Phrae, Tak, Phetchabun, Loei, Nong Khai, Bueng Kan, Sakon Nakhon, Nakhon Pt A g, Phang Nga and
Phuket are told to brace for severe weather conditions,

Meanwhile, Typhoon Soudelor, which is moving toward southern China from the Padfic Ocean this Friday, will not have any significant impact on Thailand,
Mekong's water level increases alarmingly

5Nag2015|(l30\ﬂsitor)lg)

(o) 4

CHIANG RALI, 5 August 2015, (NNT) — The Mekong's water level increased alarmingly and damaged farmlands in Chiang Rai, Flood warning has been issued to residents
in sub-districts of Mae-ngern, Wiang and Saew in Chiang Saen District.

Farm animals in Chiang Saen were being moved to higher ground, More than 100 ra of chili and corn plantations have been flooded with 2 meters of water, said one
of the flood-affected farmers, adding that crops would be oblterated if floods persist for another 3 days.

The water level in the Mekong River in Chiang Saen District increased by 50 centimetars from the early hours of the day and is still rising fast, according to the
province's Marine Office, adding that authorities would dosely monitor the situation and inform the locals residing along Mekong River immediately at the first sign of
danger,

Meanwhile, flash floods ocourred in Trat Province's Laem Ngod District after days of continuous rainfalls, Floods submerged 5 residences and several fruit orchards early
morning yesterday, Currently, flood water is receding, Officals have already been dispatched to survey the damaged areas, provide assistance to the affected victims,
and monitor the situation.

Source: National News Bureau of Thailand on 5 August 2015
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Source: National News Onlineon 5 Augusi 2015

R T DT * CHIANG RAI - Residents bvng i Mee Sai and Nyanmars Tachiew grovice are.

Mae Sa am Tad"ﬂle'lk clean up MLK:' am now oegnning 1o ciean their c2es after Floods burmed both ctes in mud and

water. Mae Sai municipaity remains on high alen
fter Floods

" -

= g

Business operators in Mae Sai District are now Begnning 10 clean their stores.,
after fiood water in the area has receded. Mud and dint will have 10 be taken care
of before businesses can resume on both the Thai and Myanmar sides.

The Govemor of Chiang RaiPong Nang nas -] the distnct and
ocal adm on to o the on for flash fioods in Mae Sa:
and 18 other districts, such as Mae Fah Luang, Mae Chan, Mae Sual Wang Pa
Fao, and Chiang Khong.

The publc residing along the river areas have been urged 1o relocate ther
belongings at high piaces a3 » precautionary measure for the tme being. as the
continuous raing are expected during this tme.,

The water level n Mae Sai River has aiready receded down 1o 2 meters, which s
fairly Delow the crical level of 5 meters.

Despie fiood waters receding. the Mae Sal district municipalty has yet to

fiood walls, waming the locals 1o stay vigiant Continued rainfall and high water
levels n the Sai River have prompted fears of mare flash floods.

Busireizes on both sides of the Thailand:Myanmar border carmied cut
clean-up operations in marketplaces today

The govemment has been implementng measurns 10 855t flood victims in both
Thaiand and Myanmar.

meanwhie, The Mnstry of intenor has made known that state agences are
prepared to tackle flash fioods and landsides in all aress and have been
+quipped with the necessarny 100ls 10 assat daaster victims,

Prime Mnister General Prayut Chan-o-cha also siated that all provinces should
mantan » balance between releasng water to communites and storng water for
use durng the dry season.

The govemmaent earker announced 2 is pledging five milion baht to food-stricken
Myanmar, where at least 27 people have been kiled. Myanmar is in urgent need
of water fiters, medicine and preserved food

The Chiang Rai Chamber of Commerce and other private agences a'e also
colecting donations 1o send 1o ThaiMyanmar border authorties to fund disaster
mitgaton.

Source: ChiangRai Timeson 5 August 2015
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The Huai Plu Witthayakhom School is flooded on Thursday.
(Bangkok Post photo)

About 400 students were evacuated yesterday after flash
floods from a heavy downpour blocked the entrance to a
school and a road in Chiang Rai. Torrential rainfall in Chiang
Rai flooded Huai Plu Witthayakhom School and Mae Fah
Luang University intambon Tha Sut of Muang districi
yesterday, with water levels reaching as high as 50cm,
according Officials from the Chiang Rai Provincial Disaster
Prevention and Mitigation Department, soldiers and bordet
patrol police shuttled the 400 students out of the deluge using
flat-bottomed boats. No casualties were reported. The school
and the unlversny were temporarily closed. The electricity was also cut off to prevent people from being
electrocuted. Numerous commuters and broken-down vehicles were also stuck in traffic along 500 metres of flooded
Phahon Yothin road. Police and the university's officers pumped floodwater off the road and into the Mae Khao Tom
River. Tambon Tha Sut municipality also built sandbag walls in flood-prone areas to try to contain the excess water.
Tambon Tha Sut municipality also built sandbag walls in flood-prone areas to try to contain the excess
water. Authorities said several days of heavy rainfall triggered the flash floods from Doi San Ton Kok and creeks in
Ban Bo Thong, Ban Huai Kian, Ban Si Pa Sang, which inundated many areas in Muang district. The Disaster
Prevention and Mitigation Department director-general Chatchai Promlert said if heavy rain falls, residents in the
following areas should prepare for the risk of flash floods: Nong Khai, Bung. Waves in the Andaman Sea are likely
to reach two to three metres high in upcoming weeks, and ships should proceed with caution while small boats
should stay ashore, he added. Meanwhile, the water level in the Mekong River dropped from 7.3 metres to 7.1
metres yesterday, and the water level in the Sai River along the Thai-Myanmar border also fell. Fifteen districts in
Sukhothai and Suphan Buri provinces may continue to suffer from drought, Mr Chatchai said.

Source: Bangkok Post News on 7 August 2015

During the tropical storm VAMCO from 13 to 17 September 2015

Floods reported in Nakhon Phanom. water level in Mekon River rises
3 Sep 2015 | 04:57 | (58 Viewer ) | }ﬂ‘]
e

NAKHON PHANOM, 03 September 2015, (NNT) - The northeastern province of Nakhon Phanom is facing a series of flash floods, after heavy rains continue to
hammer the area.

Flash floads have reportedly hit Baan Pang District, damaging about 30 homes and 500 rai of rice field. Schools in the district have to temporarily shutdown.
Officials have initially been dispatched to help the locals.

Phu Lang Ka National Park has closed its waterfalls to prevent accident.

Meanwhile, in Mong Khai, the level of water in the Mekong River has risen to 6.64 meters, an increase of 42 cm in a short period thanks to the continuous raining;
damaqging areas on the river banks in Muang Nong Khai District.

As part of flood preventive measures, the Irrigation Office in Udon Thani has dispatched officials to dredge canals in Muang Udon Thani District. However, the
amount of rainfall in the province is reportedly 20 percent lower year-on-year. Officials expect the amount of water would only be enough for public consumption
after the rainy season is over. They strongly suggested that farmers in the province refrain from doing off-season farming.

Source: National News Bureau of Thailand on 3 September 2015

Rams continue to hammer down the North and Northeast

4.Sep 2015 | 07:44 | (49 Viewer ) | dE'er
0TS

NAN, 04 September 2015, (NNT) - Heavy rain continued to pour in the North and Northeast, increasing Mekong River water levels in Nong Khai and Nakhon
Phanom provinces and flooding more than 200 homes in Nan province.

Nan officials distributed drinking water, medicine and leptospirosis vaccines to flood-affected locals in Chiang Klang district. The latest official reports on Thursday
showed flood levels were as high 1m. Runoff also damaged more 1,000 rai of farmland.

Several areas in Nong Khai also faced flooding after continuous rain. As much as 200m of Soi Pho Sri 1 and 2 in Mueang district recorded flood levels of 40 -
50¢m, cutting off access through both routes.

Repeated rain in Yasothon province has significantly increased water levels behind the province's dam. Officials were forced to release excess water out of the
reservoir to maintain balance. The majority of precipitation was reported in Kham Khuan Kaeo, Pa Tiew and Mueang districts.

Source: National News Bureau of Thailand on 4 September 2015
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Tropical storm Vamco to bring heavy rain to
Thailand
15 Sep 2015 | 09:40 | (408 Viewer ) | ()

f 1)

BANGKOK, 15 September 2015 (NNT)- It has been forecast that the Northeast
of Thailand will experience more rain today until the end of this week as
tropical storm Vamco has made landfall in Laos.

The storm will bring precipitation to the northern provinces of Tak,

Kampangpetch, Phichit, Phitsanulok and Petchabun as well as the northeastern
provinces of Nakhon Phanom, Mookdahan, Amnaj Charoen, Ubon Ratchathani,
Sisaket, Surin, Burirram and Nakhon Ratchasima.

Those living in Nakhon Nayok, Prajinburi, Sakeaw, Chonburi, Chantaburi, Trat,
Ranong, Pang Nga and Phuket have also been advised to brace for heavy rain.
Bangkok residents will also experience thunderstorms during the same period
in most areas of the capital city.

Vamco depression enters Thailand, weakens to
thunderstorm

16 Sep 2015 | 06:33 | (125 Viewer ) |®
0o

BANGKOK, 16 September 2015 (NNT) - Vamco tropical depression entered
Thailand last night and has weakened to clusters of thunderstorms. Residents
In northeastern regions are warmned of flash floods.

The warning was issued by the national weather agency, Meteorological
Department, which stated Vamco left Laos for Thailand through Ubon
Ratchathani province late Tuesday moming. The storm maved to Surin,
8uriram, Nakhon Ratchasima, Si 5a Ket, and Sa Kaeo, before loosing
momentum and became a cluster of thunderstorm this moming.

The storm cause heavy rains along its path. Residents in the afo joned
areas, as well as those in the eastern region and lower part of the central
region, are wamed of harsh weather conditions with possibility of flash floods.

Bangkok and its vicinity have already been hit with precipitation earlier today.
Motorists are urged to plan their travel in advance and follow road safety
measures closely.

Source: National News Bureau of Thailand on 16 September 2015
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Severe weather wamings remain in until
this weekend -

17 Sep 2015 | 10:27 | (93 Viewer ) | ()

0o

BANGKOK, 17 September 2015 (NNT)-Severe weather narnings hive been

I550ed a10ss the country 35 3 low pressure system is still Ingering over many
regions.

The low pressure system, which was once tropical storm Vamco, has expanded
over the Central Plains, the east coast, and the lower region of the Northeast.

It will bring hedvy rain until this weekend to the following provinces: Ubon
Ratchathand, Si Sa Ket, Surn, Buriram, Nakhon Ratchasrima. Nakhon Sawan,
pburi, Saraburi, Nakhon Nayok, Prachinburt, Sa Kaeo, Chach

Chonburl, Rayong, Chanthaburi, Trat, Ranong, Phang Nga and Phulket.

Residents of these provinces have been wamed to be cautious when keaving
their homes. Waves in the Gulf of Thailand and In the Andaman Sea could
reach 3 maimum heght of 3 meters.

Source: National News Bureau of Thailand on 17 September 2015

Page 155



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

Tropical Storm Vamco weakens. Thailand
continues to experience heavy rain

18 Sep 2015 | 10:48 | (87 \.ﬁewer)|®
0Ce

BANGKOK, 18 September 2015 (NNT) - The Meteorological Department has
forecast more rain in most parts of Thailand, as Tropical Storm Vamco
weakened to alow pressure system.

An estimated 70% of the North, South and Central Plains will experience
precipitation, with heavy rain forecast in the provinces of Chiang Mai, Tak,
Sukhothai, Kamphaeng Phet, Phichit, Nakhon Sawan, Uthal Thani, Saraburi,
Chainat, Suphanburi, Kanchanaburi and Ratchaburi. The forecast also applies
to Chumphon, Surat Thani, Nakhon Sri Thammarat, Pattalung and Songkhla
provinces.

In the Northeast, it is expected to rain in 60% of the region. However,
residents of the provinces of Khon Kaen, Nakhon Ratchasima, Buriram and
Surin have been warned of severe weather conditions.

The East Coast will have more rain than the rest of the country, particularly in
Chachoengsao, Chonburi, Rayong, Chanthaburi and Trat provinces. Waves in
both the Andaman Sea and the Gulf of Thailand will reach the maximum height
of three meters during this time. Small fishing vessels should remain ashore.

Source: National News Bureau of Thailand on 18 September 2015
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Appendix 1.3 Lao PDR

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

Worst flood ever hits
villages in Huaphan
1 L

rwo villages are sull on alert even
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“The two villages have
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Source: Vientiane Time News on 30 June, 2015
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Source: Vientiane Times, Tuesday on 30 June 2015
During the ITCZ from 17 July to 21 July 2015

Heavy rain results in fooding in Thamy village, Hmboun district, Khammuan province on Friday.

Source: Vientiane Timeson 21 July 2015

Heavy rain floods Khammuan province
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other weather systems comung
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Natiomal News

Flaading

(KPL) Many villages in
low-laying areas in three
central and southern
provinces have been hit
by flash flooding caused
by rainfall that lasted for
four consecutive days this

week.

The Department of

Meteorology and Hyd rology
is forecasting that the rain
will end today.

As a result, the
department has warned

people living in low-laying
areas, especially near rivers
and valleys nationwide,
that unexpected flash
flooding is possible and to
closely monitor the weather
forecast before travelling to

Flash flooding hits many villages
in central, southern provmces

uther provinees.,

The heavy rainfall
was forecasted for the
provinces of Xieng
Khuang, Luang Namtha,
Luang Prabang, Vientiane
Capital, Savannakhet and
Champassak.

Between 159-20 July,
many rice fields planted
with young saplings, as
well as access roads were
flooded, especially villages
in Thakhek district of
Khammuan Province, the
tourist destination of Nang
Oang Cave, Ban Nong
Kadaeng village, Vilaboury
district, Savannakhet
Province, and the Toumlan
district of Saravan
Province.

Source: KPL NEWSs on 21 July 2015

During the heavy monsoon rains and tropical sscorm KOMEN from 26 July to 6

August 2015
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Traffic chaos in Vientiane
after heavy rains
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¢ village in
destnct, Y PrOvInee,
down its activitics after

After the village became
inundated on Sunda
Monday, Fientiane Times

toured

Feporters. ancas
of Thaphabath district on
T od

Mr Khammoun said the
fooding was the result of
rainthat

which runs throagh the village
The water level s fluctuating,
poing up whe it rains and down
when it stops.

Reporters expenenced the
uncertainty for themselves
When they atived on Tuesday
morning the waer kevel
by more thas a metre al
jperod of two hours. It then rose
slightly again when it started

nd 1o min.

Mr Khammoun said “Roads
o the village have been flooded
for four days. We will cortamly

village, Mr Khammoun
Chanthalangsy, sid “We have
had 1o announce the chosure of
our toursm senvices because the
waiter has risen over the br
that leads 1o our office. T
houses of 35 families have been
affected by flooding and three
famabes have moved to higher
ground ™

“We e now
1o get around \-\m&:m
o operators that they will have
o suspend their programmes
for amyone planning 1o visit the
village,” he added

of toursen bat if the water level
drops in the next nine or 10 days
we will neopen our facilities.™

However, the trend has been
for tourist numbers to dip in
necent years. In 2014 about 400
pmpl.c came 1o the vil a

of more than 10 ;?:xm

mp:mih‘oli

No figures have been
collated for this year but Mr
Khammoun'

s impression s that
numbers have fallen further He

Flooding puts a stop to
tourism in Borikhamxay

Iving in 97 houscholds. There
mdm‘u:lgmdﬂwp

owned by \1ILq;n
have been swept away. We
are now try
nformaton
the Josses suffered,” he sid
Mr Rhammy Panya, 60,
said 1 lost six chickens in
the flooding on Sunday night

paphan Mannvong

Mr Sy
saud his village was next to

Mooding Tharty of them had
moved into a shelter because
they Inved in single-storey homes
o low-lying ground

Accarding 1o a member of
the Standing Party Commitice
n Bonkhamyay province, Mr
Lamsamay Vorasane, mose than
1,400 familics and 4,200 hectares
of nce fiekds have been affected
by flooding in the distnicts of
Thaphabath, Borikhan, Palocan
and Pakdading.

VIO,
Village Deputy Head \!:
Boundee Thammanvong said
village s home to 570 p:opk

s B
g pnulr\ n
add'; about 60,000 fish have
mwmummw
fast flowng water.

N rot e further yeserday

Relief workers rushing
aid to flood victims

o mmmm

oW impanable

Source: Vientiane Time News on 6 August 2015
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~Photn Pathedtas Lao

Rhonetavanh Latsaphss e Bonkhamory, Khammean, Aupast 2-3, becane there wan flooded

Vientiane, Lusng Prabang. 1oc moch debrns in the water,  Vore than 1400 famies n

Luang Namtha, Bokeo and mihe form four destricts of Borikh
S heerying to help flood victems  Xaviomboun “Now officials can reach  province were affected by the
ad provide them with basie  Anoffical fom Porkhomoy  cach of the flooded locations downpouey, whale 4,200 hectares:
g cisentials, with everyone province, Mr Lamsamay  andprovide srandod people with - of e sondimgs that woee plarsod
thankfid that Moodwaters o \\tﬂnlnldlx“!‘n: dod food bocane most of the ooty buve boen submorged.
Wednesday the! wood s dnfied & The suth provideg
1mmmum Me Lamsamay snd. el supphies in floodod e of
work carly = bope of emang  The authoritics prepared  Bonkhan, Pakoun, Paklading

people’s plight s Booded food and water shead of the  and Thophobuth distrcts
Rehef workers were unable  deluge on Sundy, s they knew  Mont people whase howses:
touse boats 1o reach the flooded  there would be mare beavy  weee fooded went o stay with
arcas, which were mundatod on  ram and more places would be CONTINVED PAGE 3
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A s lad o 0 commen
whin wlecton comed by 4
g et Depes o Oy
Pt of B feit

r

flood-related illnesses

—

week provided funding 10

ol suthorties w0 they could
provide o
m nood

services 10 poophe who have
been dnplaced of bout thewr
e

Asustance i alw bong
provaded o Lrming G w0

Flood Victi;;;ill
need of more support

Last week, provincial
mathortaes workod with oo
and e publac and prrvse wcwon
w0 provide rebsef packages o
Bondaffecied The rebuel

Authorities are now
surveying and cellecting
e  Boodaflecied

Prime Minister Mr Asang
Laoty and hes debegaton L
week visted communatics
affecied by the floading on
a shon working visit from
Augunt 79

Dursng hes vint, My Asang
handed out chean waler, e,
h hold essentialy and

ond of last month. Cwver 10,000

damaged. along with hounes,
schools, other property and
Trvestock

In some areas eloctrcity
has boen cut and roads are

other iems 1o suthoritses. for
deaributun 1o Camalars whose
Trves have boen drnrapied and
are wnable 10 obtan uppla
As part of the provieces”
el A,

ancwument of the damage han  1he authorities will work
yet to be cakulased with the secion conoamed W
The government last dmtnbute othor sems nondod by

wem. Provewusl offsouly from
vanous secton, echadeg the
mdaary. have boen depatched
0 bl thaome @ noed.

Mecareabule, oad icpass se
underway. The dlectncty grd
and aebephone network e sk
= noed of

Although water levels
n many ateas have fallen,
provincial suthorties are
warning rrversde villages &
he on hugh abent dunng further

Popie In g ahong the buria
of the Mekong River sbould
cspecually be on thesr guand
agarst Booding, scconding W
weathet forocanterns.

Sutvedes, epecally mevn whie the ey
Bordbamun provecr, st el o 1] %0 sowes

Ten villages in
Borikhamxay under water
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Source: Vientiane Time News on 8 August 2015
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Times Reporters
The ar tourist of
l—lu;kﬁ“lvillagem
district, Bonkhamxay province,
has shut down its activities after

the road into the village was
flooded when the Mang River
overflowed.

Hadkhay wvillage offers more
than 10 homestays and visitors
can also enjoy trekking around
the Phakluang cliff and seeing
orchids and other wild flowers
as they make their way to the

ular Xay waterfall.

After the village became
inundated on Sunday and
Monday, Vientiane Times
reporters toured flooded areas
of Thaphabath district on
Tuesday where they interviewed
authorities and people who had
been affected by the floods.

Head of Tourism in Hadkhay
village, Mr Khammoun
Chanthalangsy, said “We have
had to announce the closure of
our tourism services because the
water has nisen over the bri
that leads to our office. T|
houses of 35 families have been
affected by flooding and three
families have moved to higher
ground

“We are now using only boats
to get around. We'd like inform
tour operators that they will have
to suspend their programmes
for anyone planning to visit the
village,” he added.

Mr Khammoun said the
flooding was the result of
every day and water was also
running down from forested
hlllsnies into the Mang River

which runs through the village.
The water level 15 fluctuating,
going up when it rains and down
when it stops.

Reporters experienced the
uncertainty for themselves.
When they amived on Tuesday
moming the water level
by more than a metre after a
period of two hours. It then rose
slightly again when it started
10 rain

Mr Khammoun said “Roads
intothe village have been flooded
for four days. We will certainly
lose income from the suspension
of tounism but if the water level
drops in the next nine or 10 days
we will reopen our facilities.™

However, the trend has been
for tourist numbers to dip in
recent years. In 2014 about 400
people came to the village, a
drop of more than 10 percent
compared to 2013.

Mo figures have been
collated for this year but Mr
Khammoun'’s impression is that
numbers have fallen further. He
and local authorities are trying to
determine the reason for the drop
off in visitors.

Village Deputy Head Mr
Boundee Thammavong sad the
village 15 home to 570 people

Flooding puts a stop to
tourism in Borikhamxay

living in 97 households. There
are also 21 tour guides and 32
boats that take visitors on trips.
“The flooding is not only
affecting tourism, but more than
100 try owned by villagers
have been swept away. We
are now trying to collect more
information about the extent of
the losses suffered,” he said,
Mr Khammy Panya, 60,
said “I lost six chickens in
the flooding on Sunday night
because my children and [ were
busy with other things and we
didnt notice that the birds were
being carmied away by the water”
puty Head of Huayleuk
village Mr Sypaphan Manivong
said his village was next to
Hadkhay and 67 families living
there had been affected by the
flooding. Thirty of '[hcm had
moved into a shelter because
they lived in single-storey homes
on low-lyi .
Accurdnf'lgwmcmbcr of
the Standing Party Committee
in Borikhamxay province, Mr
, more
1,400 farilies and 4,200 hectares
of rice fields have been affected
by flooding in the districts of
Thaphabath, Borikhan, Pakxan
and Pakkading.
High water has also drowned
56 buffaloes, 84 head ofcatlle.
79 pigs and 1,400 poul
addition, about 60,000 fish ve
been swept out of ponds by the
fast flowing water.

Source: Vientiane Time News on 11August 2015

During the tropical storm VAMCO from 13 to 17 September 2015

Landslide blocks traffic in Xaysomboun

Times Reportors

Traffic on road No 1D o Thathom
dutrict, Xaysomboun province
came W0 a halt yesterday after a
Laruhdide between S bounhoung
and Phonchaleun villages
oocurred

Continuous ramfall in the
province brought huge amounts.

of debrs down onto the road n

mamicrance progect i Regon 3
mtdpmnnl-llm
public works and trarspon offices.
and a contracted company to
deploy o excanvation vehades
o chear the road

“We started the work at
mdltlmda&rl’mihn

Khammuen

No deaths of myuncs hav
been reported because th
landshide

10 the dustrxct -
The ua.sxm occurred .l
around 2

lhe provinces of Vientiane,

He n‘dc s Xaysombour

continuous rain has cause M

L AR 4 :
The landside on road No.10 in Thathom district

Source: Vientiane Time News on 4 September 2015
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Khonesavanh Latsaphao

Flooding is once again
threatering districts  of
Khammuan province with the
Mekong River and some of
iw‘b:m’ reaching danger
I

The provincial Meteorology
and Hydrology Depanment
issued @ flood alem on
Tuesday  for people  Iving
in the districts of Thakhack,
Hinboun, Nongbok, Mahaocay,
)\ebmlgfag a.nle'unmzlalh.

Flood risk returns to Khammuan

Xebangfay distnict Governor — speculated  that  residents i province in late July.
Mr  Boursy Phimmaxay Xcbhangfay and other distnicts That month,

kehmgfa) and Mekong nivers
the meet causing many hectares of

told Fentiane Times that the  may be more severely affected  floodwaters rose o 1821 farmland to be inundated and
metres at the point where the

Xebangfay lem!(chng.l'zy than when floods hit the CONTINUED PAGE 3
distnict had already topped the
official danger mark of 185
metres on Thursday, reaching
192m.

Mr Bounsy smd he was
relying on reports from district
officials in the field who told
him the water had not wvet
reached 200 metres.

“MNo  village has been
mundated yet, only nce fields

on  Friday aﬂcmom that
official wamings over
days water levels in
the Mekong and other rivers
had reached danger levels.

The provincal Information,
Culture and Tounsm
Department on Friday moming
ordered local joumalisis 10
ncrease news coverage o help
keep people informed.

the last

are s ped,”™ he said.

“But if the river rises to 20
or 21 metres then many homes
m Xebangfay dlsw:t will be

backing up and rising quickly
m the Xchangfay, Mekong
and other rivers in the province
following almost a week of
constant ram.

Some people

have Floodwaters are rising around villages in

Source: Vientiane Time News on 5 September 2015

Two dead, two missing
after flash flood hits
Luang Prabang

Khonesavanh Latsaphao

went on
mm
food cascaded without warmeng
through villages i mountanous
Nan distrxt, Luang Prabang
province

Nine houses disappeared
and 24 others were affected by
the torment of water and the mud
f kefl i its wake. Most of the

oocurmed i ;
damage mn Fas village

Luang Prabang
snd they feared all of the four
mussing people had daed after
findng two bodics yesterday

Darector of the provincial
National Resources and
Enmvwonment Department, Mr
Chanthavong Phonnachsth, told
Vientiane Times the authortxes

Four

They are scounng an arca
that is a sca of mud after the
cascade poured down a hadlsade
n a forested anca,

Flash floods normally occur
after heavy ram but no ram fell
n the arca on Toesday and no
one suspocted there would be a
sudden of water.

Flash Moods may take

muntes o hours 10 h
upﬂtkbq:u:m
flood without witnessing any
ram. In thes case, however, there
would have been heavy ram n
e of the flood.
“The large amount of muddy
water that burst from the
o the wp of the Hien wateriall
CONTINVED PAGE )

”maﬁubmmmmm”
mud poured down a hillside from a forested ared Into the village.

Source: Vientiane Time News on 10 September 2015
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