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Preface 

This report was conceived as a product of the Lancang-Mekong Cooperation mechanism. The 

LMC Fund supports work in flood and drought mitigation in the Lancang-Mekong Basin, which 

is the common concern of the six member countries. This report draws together relative 

resources and materials on the flood and drought topic of this region, as well as analysis and 

modelling, so that all member countries and a wider group of people could benefit from them.  

The Lancang-Mekong River nurtures the long history and the splendid culture along it, and is 

a common precious resource of countries in the basin. Attaching great importance to the 

integrated management, rational development and effective protection of water resources, 

Lancang-Mekong countries are committed to propping up the sustainable development of 

society and economy through the sustainable utilization of water resources. In March, 2016, the 

First Lancang-Mekong Cooperation (hereinafter referred to as “LMC”) Leaders’ Meeting was 

held, marking the formal establishment of the Lancang-Mekong cooperation mechanism, on 

which the Sanya Declaration that stresses water resources cooperation should be a prior field 

and flagship field was published. In the list of early-harvest projects of LMC, “Strengthening 

coordinated flood and drought management in the Lancang-Mekong basin” the Vietnamese side 

proposed was among the two early-harvest projects in the water resources field, and it 

showcases the six Lancang-Mekong countries are commonly concerned with and attach 

importance to flood and drought prevention and mitigation. People of all countries in the region 

will get more benefits if relevant countries step up communication and coordination and carry 

out practical cooperation under the LMC mechanism. 

Affected by tropical monsoons, typhoon, climate change and El Nino, Mekong River Basin 

countries are often subject to flood or drought disasters to a varying degree. Effectively 

preventing and coping with flood and drought disasters is a problem about socio-economic 

development and human well-being and also a common challenge facing all countries. The 

Chinese side recognizes that carrying out joint assessment of flood and drought management 
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together with all basin countries is an important measure for commenly understand the flood 

and drought situation in the Mekong River Basin, enhance mutual trust and remove misgivings, 

cope with flood and drought risks jointly and build neighborly international relations. In view 

of this, the Chinese side takes the lead to apply for the “Joint Assessment on the Current Status 

of Flood and Drought Management in the Mekong River Basin (Phase I)” project as sponsored 

by the LMC fund. This project is of great significance for bringing benefit to people of Lancang-

Mekong countries and promoting regional sustained stability and shared prosperity and 

development because we will carry out communication and cooperation in water resources field, 

especially in disaster prevention and mitigation, implement the spirit of the 2nd LMC Leaders’ 

Meeting and the consensus of the Joint Working Group of Lancang-Mekong Water Resources 

Cooperation, promote the implementation of LMC early-harvest projects proactively, deepen 

the understanding of the characteristics and current status of flood and drought disasters in the 

Mekong River Basin, share disaster prevention and mitigation technology and experience and 

join hands to cope with flood and drought risks and challenges.  

During the First Meeting of the Lancang-Mekong Water Resources Cooperation Joint Working 

Group (hereinafter referred to as “LMC Water”) in February, 2017, the Chinese side released 

to representatives of all countries present at the meeting information about project design, and 

the project proposal won support from all representatives of countries. In January, 2018, the 2nd 

LMC Leaders’ Meeting published the Five-Year Plan of Action on Lancang-Mekong 

Cooperation (2018-2022), stating the joint assessment of flood and drought management in the 

Mekong River Basin would be implemented. On April 5, 2018, Mr. Yu Xingjun, Leader of the 

LMC Water China, sent to the other five countries’ leaders of LMC Water a letter giving an 

introduction to the joint research content and inviting experts to found a joint assessment expert 

group; in early August, the Chinese expert group carried out, at the invitation of Thailand’s 

leading unit (Ministry of Natural Resources and Environment) and Viet Nam’s leading unit 

(Viet Nam National Mekong Committee), a seven-day field investigation in Thailand and Viet 

Nam, with in-depth understanding of structural measures and non-structural measures for flood 

and drought management in Mekong River Basin countries; in mid-August, experts of five 

Mekong River Basin countries came to China to have a week’s technical exchange on current 
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status and technical need of floods and droughts in the Mekong River Basin; in mid-October, 

Chinese experts formulated the first draft of the joint assessment report and submitted it to the 

experts of the member countries for discussion and further improvement, and invited them to 

have technical exchange in China in 22-24 October.  

With guidance of the JWG Water of LMC, and joint efforts of experts from all LMC member 

countries, the joint assessment expert group finally formed a report with general consent of the 

LMC member countries, and ready for sharing and publication in early 2019.  
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1. Overview of the Mekong River Basin 

1.1 The Lancang-Mekong River Basin 

The water resources challenges of the Southeastern Asia regions is exceptionally complex, with 

growing populations and economies needing reliable and predictable water resources for 

livelihoods and food and energy production. The region is characterized by monsoon cycles 

leading to exceptionally high rainfall and runoff variability, and extremes of severe flooding 

and drought, overlain with uncertainties of a changing climate. Many great rivers rise from the 

Himalayas and are shared by more than one nation, with almost all of the region’s mainland 

nations dependent to a greater or lesser extent on these transboundary waters. Most of the flow 

of these rivers comes from midstream precipitation, with glacier melt providing less than 20% 

of these rivers’ overall flow, except in the Indus basin (c.50%)1。 

Lancang River originates from Yushu Tibetan Autonomous Prefecture, Qinghai Province, 

China, and is known as Mekong River2 after flowing out of China from Xishuangbanna Dai 

Autonomous Prefecture, Yunnan Province. Mekong River flows through 5 countries including 

Myanmar, Lao PDR, Thailand, Cambodia and Viet Nam into South China Sea from the west of 

Ho Chi Minh City, Viet Nam, as shown in Fig. 1.1-1. 

The Lancang-Mekong River runs as long as 4,880 kilometers, with a drainage area of 795,000 

square kilometers3 and an average annual runoff volume of 475 km3. It is the tenth longest 

river and ranks eleventh in terms of annual water yield in the world, and is amongst the seven 

biggest rivers in Southeast Asia. In specific, Mekong River registers a drainage area of 630,600 

km2, a length of 2,750 km and an average annual runoff volume of 410.9 km3, taking up 79%, 

                                                 
1 TIAN Fuqiang and LIU Hui. China-shared rivers, shared futures. Vientiane Times, P15-16. July 14, 2016.  

2 In most MRC publications, it is usually called as Lower Mekong River. To keep insistent with the former joint 

assessment carried out by MWR, China and MRCS in 2016, we use Mekong River instead of Lower Mekong 

River. As to the Upper, Middle and Lower reaches of Mekong River, Nong Khai and Kratie hydrological station is 

choosen as the division point for the three sections of the mainstream Mekong River. 

3 The total Lancang-Mekong Basin area of 795,000 km2
 is used in MRC publications (e.g. Overview of the 

Hydrology of the Mekong Basin), however, China suggests the total Lancang-Mekong Basin area of 812,400 km2.   
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56% and 86.5% respectively of Lancang-Mekong River. From the source in Qinghai-Tibet 

Plateau to the estuary, the river flows through a slope of 5,060 meters, with an average gradient 

of 1.04‰. 1 

Distribution of area and river length of the Lancang-Mekong River Basin by country is 

demonstrated in Table 1.1-1.  

Table 1.1-1 Distribution of the area and river length of Lancang-Mekong River Basin by Country2.  

 China  Myanmar 
 Lao 

PDR  
Thailand Cambodia 

Viet 

Nam  
Total 

Drainage Area/104 

km2 
16.5 2.4 20.2 18.4 15.5 6.5 79.5 

% of Total 

Drainage Area 
21 3 25 23 20 8 100 

% of National 

Territorial Area 
1.7 3.6 85.2 35.9 85.6 19.7 - 

Length (Inland)/km 2130  777  502 230 3639 

Length 

(Boundary)/km 
       31      234      976        -         - 1241 

 

                                                 
1Mekong River Commission and Ministry of Water Resources of the People's Republic of China (2016). Technical 

Report – Joint Observation and Evaluation of the Emergency Water Supplement from China to the Mekong River. 

Mekong River Commission, Vientiane, Lao PDR. 

2Tang Haixing, Water resources in the Lancang-Mekong River Basin and analysis on the present situation of its 

utilization. Yunnan Geographic Environment Research, 1999, 11(1), 16-2. (in Chinese) 
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Fig. 1.1-1 The sub-basins of the Mekong River Basin. 
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1.1.1 Lancang River Basin 

About half (57%) of the total length of the Lancang-Mekong River of 4,884 km is located in 

the territory of China. Lancang River basin is mainly steep alpine valley, located in the under-

developed region with extremely inconvenient transportation and deficient natural resources, 

except extraordinary rich hydropower resources. Water utilization rate is about 3% in this 

region, and the water consumed is less than 1% of the total runoff of Lancang-Mekong basin. 

This zone contributes about 13.5% runoff of Lancang-Mekong River. The runoff comes from 

rainfall, snowmelt and groundwater seeping. This region has a distinguishing rainy season and 

dry season, the runoff of rainy season accounts for 75% of the annual runoff of Lancang River. 

The dry season lasts from November to April, during which the runoff mainly depends on 

snowmelt and groundwater seeping.  

The construction of cascade reservoirs in the mainstream in the middle and lower reaches of 

the Lancang River has been completed. Xiaowan Reservoir and Nuozhadu Reservoir have 

especially the multi-year regulating capacity, with regulating storage of 21.2 billion m3 in total. 

By operating and regulating scientifically, Lancang River cascade reservoirs are capable to 

balance the water discharge/volume between the wet season and dry season, benefiting the 

Mekong River on the aspects of flood control, irrigation, navigation and so on.1  

1.1.2 Mekong River Basin 

Locations and area of the primary sub-tributaries in the Mekong River Basin are shown in Fig. 

1.1-1 and Table 1.1-22. Main tributaries include Nam Tha, Nam Ou, Nam Kam, Nam Ngum, 

Nam Cadinh, Se Bang Fai, Se Bang Hieng, Nam Mun, Nam Sang and Tonle Sap River, and the 

Nam Mun is the biggest tributary. 

                                                 
1 Mekong River Commission and Ministry of Water Resources of the People's Republic of China (2016). 

Technical Report – Joint Observation and Evaluation of the Emergency Water Supplement from China to the 

Mekong River. Mekong River Commission, Vientiane, Lao PDR. 

2 The first-class tributaries are drawn with reference to the MRC publications. The tablel 1.1-2 is the 

corresponding statistical area of the first class tributaries. The name of the tributaries is determined by that of the 

rivers converge on the Mekong mainstream. 
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(1) Chinese border- Chiang Saen, Thailand 

From the Chinese border to Chiang Saen, the Mekong river section is mainly the boundary river 

between Lao PDR and Myanmar, and between Lao PDR and Thailand. Mainly made up of 

canyon rivers, the river reach gets its runoff largely from the Lancang River in China and 

several small tributaries in Thailand, Lao PDR and Myanmar. Tributaries on the right bank of 

the Mekong River within the territory of Myanmar are the Nam Loi, Nam Yang, Nam Leung 

and Nam Mae Kham, involving a drainage area of 28,600 km2 and an average annual runoff 

volume of 17.63 km3. Tributaries on the left bank of the Mekong River within the territory of 

Lao PDR include the Nam Ma, Nam Pho and Nam Nuao. Part of the Nam Mae Kham is located 

on the right bank of the Mekong River within the territory of Thailand. 

(2) Chiang Saen-Vientiane  

From Chiang Saen to Vientiane, the mainstream Mekong River begins to be wider with ladder-

like floodplains and paddy and other crop fields. On Thailand’s side in Chiang Saen are two 

big tributaries, the Nam Mae Kok and the Mae Nam Ing, and such big tributaries as the Nam 

Tha, Nam Ou, Nam Soung and Nam Khan, which originate from the Annam Mountainous 

Region, are located in Luang Prabang near Lao PDR. 

(3) Vientiane-south frontier of Lao PDR 

On the right bank in Thailand are the Huai Lang River, Huai Luang River, Nam Songkhram, 

Nam Mum and other tributaries; and tributaries originating from the Annam Mountainous 

Region which are located on the left bank in Lao PDR include the Nam Ngum, Nam Cadinh, 

Nam Hinboun, Se Bang Fai, Se Bang Hieng and Se Done.  

(4) Within the territory of Cambodia  

Tributaries on the right bank within the territory of Cambodia mainly include the Tonle Sap 

River and the Tonle Repon River. In specific, the Tonle Sap River has a catchment area of about 

85,850 km2 (including lake area), and at its upstream is the Tonle Sap Lake that not only stores 

and retains floodwater from upper mountainous regions but also stores and retains a large 

amount of floodwater of the Mekong River in the wet season and replenishes it back to the 

Mekong River during the dry season. On the left bank are three big tributaries, Se Kong, Se 
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San and Sre Pok, which originate from the Annam Mountainous Region in Lao PDR and Viet 

Nam. Their catchment area amounts to 78,645 km2, taking up roughly 13% of the drainage area 

of the Mekong River, and their water volume makes up 23% of the average runoff of the basin.  

(5) Delta region  

Also known as the Cuu Long River Delta, the Mekong Delta is situated at the southernmost 

point of Viet Nam and the southeastern part of Cambodia. With an area of 48,235 km2, it is the 

largest plain in Southeast Asia. After flowing through Phnom Penh, the Mekong River gets 

divided into two rivers known as Tien Giang and Hau Giang within the territory of Viet Nam 

and then, divided into six rivers. Because of separation by sandbars, there are nine estuaries 

leading to the sea. 

1.2 Physical Geography 

1.2.1 Topography 

The upper Mekong River covers the east of Shan State of Myanmar, the north of Lao PDR and 

the north of Thailand. Mostly covered with hills and mountains, the east of Shan State, 

Myanmar is a hilly and mountainous area. It is the central zone of Golden Triangle. The north 

of Lao PDR is covered with plateaus and low mountains including Xiangkhoang Plateau, Tran 

Ninh Plateau, Sipsongchutai Range, Luang Prabang Range and Phetchabun Range. Mountains, 

hills and plateaus take up 85% of its area and inter-mountainous plains, flat lands and basins 

only take up 15%. Its altitude is between 1,000 and 2,000 meters. The north of Thailand borders 

Luang Prabang Mountainous Area to the east. Dean Lao Mountainous Region is located in the 

northwest, and middle part is a broad plain. The average altitude is about 400 meters. This area 

is also a part of Golden Triangle.  

The middle reaches of Mekong River include the central and southern parts of Lao PDR and 

the northeastern parts of Thailand. The topography is complicated, including Phou Luang 

Range, Khammouane Plateau, Bolovens Plateau, Vientiane Plain, Thakhek Valley, Savannakhet 

Plain and Champasak Lowland in central and southern Lao PDR. In northeastern Thailand are 

Khorat Plateau, Phu Phan Mountains, Buri Ram Hills and Ubon Ratchathani Steppe. In addition 
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to plateaus and low mountains, the left bank of Mekong River is composed of plains and 

lowlands.  

Table 1.1-2 Sub-basin Area of Mekong River Basin 1. 

Name  
Area 

(Km2) 
Name  

Area 

(Km2) 
Name  

Area 

(Km2) 

Ban Khai San 778 Nam Khan 7490 Nam Thong 455 

Ban Nam Song 138 Nam Khop 1521 Nam Ton 587 

Delta 48235 Nam Loei 4012 O Talas 1448 

Doi Luang Pae 

Muang 

688 Nam Ma 1141 Phu Luong Yot 

Huai Dua 

491 

Huai Khok 538 Nam Mae Ing 7267 Phu Pa Huak 132 

Huai Bang Bot 2402 Nam Mae Kham 4079 Prek Chhlong 5957 

Huai Bang Koi 3313 Nam Mae Kok 10701 Prek Kamp 1142 

Huai Ma Hiao 990 Nam Mae Ngao 485 Pre Krieng 3332 

Huai Nam Huai 1755 Nam Mang 1836 Prek Mun 476 

Huai Sophay 186 Nam Mang Ngai 944 Prek Preah 2400 

Huaag Hua 626 Nam Mi 1032 Prek Te 4364 

Huai Bang Haak 938 Nam Mun 70574 Prek Thnot 6124 

Huai Bang I 1496 Nam Nago 1008 Se Bang Fai 10407 

Huai Bang Lieng 695 Nam Ngam 489 Se Bang Hieng 19958 

Huai Bang Sai 1367 Nam Ngaou 1495 Se Bang Nouan 3048 

Huai Ho 691 Nam Ngeun 1819 Se Done 7229 

Huai Khamouan 3762 Nam Ngum 16906 Se Kong 28815 

Huai Luang 4090 Nam Nhah 316 Se San 18888 

Huai Mong 2700 Nam Kadun 456 Nam Sing 2681 

Huai Muk 792 Nam Kai 602 Nam Songkhram 13123 

Huai Nam Som 1072 Nam Kam 3495 Nam Suai 1247 

Huai Som Pak 2516 Nam Keung 633 NamSuong 6578 

Huai Thuai 739 Nam Nhiep 4577 Nam Tam 1548 

                                                 

1Mekong R C. Planning Atlas of the Lower Mekong River Basin [M].Phnom Penh:Lao Uniprint Press Co.Ltd，2011. 
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Name  
Area 

(Km2) 
Name  

Area 

(Km2) 
Name  

Area 

(Km2) 

Huai Tomo 2611 Nam Nuao 2287 Nam Tha 8918 

Muang Liep 488 Nam Ou 26033 Nam Thon 838 

Nam Beng 2131 Nam Pho 2855 Siem Bok 8851 

Nam Cadinh 14822 Nam Phone 664 Sre Pok 30942 

Nam Chi 49133 Nam Phoul 2095 Tonle Repon 2379 

Nam Heung 4901 Nam Phuong 4139 Tonle Sap Lake 85850 

Nam Hinboun 2529 Nam Sane 2226   

Nam Houng 2872 Nam Sang 1290   

 

The lower Mekong River covers Cambodia and most parts of southern Viet Nam, with high 

terrains in three directions and low terrains in the middle part. Eastern, northern and western 

parts are covered with plateaus and mountains. Most Cambodian areas in this region are plains, 

and central plains take up 46% of the total area of Cambodia. Located in the northeast of the 

central plains, the Truong Son Range separates Lancang-Mekong River from rivers flowing to 

the South China Sea. Situated in the west and the southwest, the Cardamom Mountainous 

Region is a watershed between Mekong River and rivers flowing to the Gulf of Siam. The 

Dangrek Mountains constitute a natural border between Cambodia and Thailand. Cambodia 

has 1200000 hm2 and Viet Nam takes up 3900000 hm2 in Mekong Delta. In Viet Nam, Mekong 

Delta consists of Tien Giang Plain, Hau Giang Plain and Dong Thap Muoi Plain.  

Topography of the Mekong River Basin is indicated in Fig. 1.2-1.  
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Fig. 1.2-1 Topography of the Mekong River Basin. 
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1.2.2 Meteorology  

Situated in the tropical monsoon region of Asia, the Mekong River Basin has distinct wet and 

dry seasons under the influence of the monsoon climate, with extremely uneven annual 

distribution of precipitation. The Southwest Monsoon starts from May until the late September, 

and then the Northeast Monsoon lasts from November to mid-March. As the Southwest 

Monsoon brings a lot of moisture from the sea to coastal countries, abundant rainfall is enjoyed, 

especially in hilly and mountainous areas. On the contrary, the Northeast Monsoon comes from 

mainland, so it is dry and rainfall is rarely witnessed. Precipitation is uneven between seasons, 

which is very evident between wet and dry seasons. 80% of precipitation gathers in the wet 

season between May and October.  

In the meantime, the spatial distribution of rainfall in the Mekong River Basin is also very 

uneven, as shown in Fig. 1.2-2. Under the influence of terrain, movement of the Southwest 

Monsoon, the left bank of Mekong River is multi rain belt, with much higher runoff yield than 

the right bank, it takes up 70% precipitation of the whole basin. Annual precipitation rises from 

1,000 mm in northeastern Thailand to 4,000 mm in the mountainous borders of the basin within 

Lao PDR, Cambodia and Viet Nam. In the Chi-Mun River Basin of Thailand and the Tonle Sap 

Lake Basin of eastern Cambodia, average annual precipitation declines evidently from east to 

west.  

Temperature change is even within the Mekong River Basin, with an average annual 

temperature between 25 and 27℃ . Average relative atmospheric humidity is the highest, 

slightly higher than 80%, in September, and the lowest, merely 60%, in March.  
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Fig. 1.2-2 Annual precipitation distribution of the Mekong River Basin1. 

 

                                                 

1 Mekong R C.Planning Atlas of the Lower Mekong River Basin[M].Phnom Penh:Lao Uniprint Press Co.Ltd，2011. 
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1.2.3 Hydrology 

Hydrology closely reflects the pattern in rainfall distribution described in Fig. 1.2-2, but also 

affected by topography, vegetation and soil texture. Accordig to MRC publication, the flow 

contribution from tributaries to the mainstream Lancang-Mekong River in various reaches is 

shown in Table 1.2-1. The flood season in the Mekong River Basin lasts from June to November 

and accounts for 80 to 90% of the total annual flow. 

The wet and steep left bank tributaries used to have high runoff depth1. Nam Ngun and Nam 

Kading-Nam Thuen produce the greastest runoff depth up to 2500mm per year, accounting for 

around 5% of the Lancang-Mekong total runoff for each catchment. The left bank tributaries 

between Vientiane and Nakhon Phanom contribute around 19% of the total runoff. The 3s River 

(Se Kong - Se San - Sre Pok), entering the mainstream between Pakse and Stung Treng, 

contritutes 17% of the total runoff. 

The drier and flatter catchements on the right bank used to have low runoff depth. Among them, 

Chi-Mun River Basin and Tonle Sap Basin have the largest catchment areas, contributing 

around 5% to the total runoff.

                                                 
1 Runoff depth is calculated by dividing the runoff (discharge) by its catchment area. 
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Table 1.2-1. Proportional contributions to total Lancang-Mekong River mean annual flow by river 

reach, distinguishing those made by the left and right bank tributary systems1. 

River Reach Left Bank (%) Right Bank (%) Total (%) 

Lancang 16* 16* 

Lancang-Chiang Saen 1 4 5 

Chiang Saen – Luang 

Prabang 

6 3 9 

Luang Prabang – Chiang 

Khan 

1 2 3 

Chiang Khan - Vientiane 0 0 0 

Vientiane – Nong Khai 0 1 1 

Nong Khai – Nakhon Phanom 19 4 24 

Nakhon Phanom - Mukdahan 3 1 4 

Mukdahan – Pakse 5 6 11 

Pakse – Stung Treng 

 

 

23 3 26 

Stung Treng - Kratie 1 0 1 

Total 60        16       24 

24 

100 

*China suggests the proportional contribution of Lancang River is 13.5%2. 

                                                 
1 Mekong R C. Planning Atlas of the Lower Mekong River Basin [M].Phnom Penh:Lao Uniprint Press Co.Ltd，

2011. 

2 Mekong River Commission and Ministry of Water Resources of the People's Republic of China (2016). 

Technical Report – Joint Observation and Evaluation of the Emergency Water Supplement from China to the 

Mekong River. Mekong River Commission, Vientiane, Lao PDR. 
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1.3 Socio-economy  

1.3.1 Administrative Division 

Provincial-level administrative divisions of countries within the Mekong River Basin are shown 

in Fig. 1.3-1 and Table 1.3-1. 

All of the 17 provinces of Lao PDR fall within the Mekong River Basin, take up 85.2% of the 

total area of Lao PDR. 

All provinces, except Koh Kong, of Cambodia, are wholly or partly contained in the Mekong 

Basin, accounting for 85.6% of the total national area. 

25 out of the 77 provinces of Thailand located in the Mekong Basin, accounting for 35.9% of 

the total national area. 

22 of the 63 provinces of Viet Nam fall in the basin, of which 13 gathered in the Mekong Delta 

and another 5 located at the sources of Se San Basin and Se Prok Basin, accounting for 19.7% 

of the total national area. 

The area of Myanmar falling whthin the basin only accounts for 3% of the national territory. 4 

cities of Shan State locate in the basin, of which Taichilaik wholly and the other 3 partly falling 

within the basin. 



 

15 

 

 

Fig.1.3-1 Administrative divisions of the Mekong River Basin. 
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Table 1.3-1 Provinces of the 5 Countries within the Mekong River Basin1. 

Cambodia   Lao PDR Myanmar  Thailand Viet Nam 

Banteay 

Meanchey 
Attapeu 

Most parts of 

Kengtung  

Almost all parts 

of Mongphat 

Tarchilaik 

A small part of 

Mongsat 

 

Amnat Charoen An Giang 

Battambang Bokeo Burirum Bac Lieu 

Kampong Cham Borikhamxay Chaiyaphum Ben Tre 

Kampong 

Chhnang 
Champasak Chantaburi Binh Phuoc 

Kampong Speu Huaphanh Chiang Mai Ca Mau 

Kampong Thom Khammuane Chiang Rai Can Tho 

Kampot Luangnaumtha  Katasin Dak Lak 

Kandal Luangprabang  Khon Kaen Dak Nong 

Koh Kong Oudomxay  Loei Dien Bien 

Kratie Phongsaly  Maha Sarakham Dong Thap 

Mondul Kiri Saravane  Mukdahan Gia Lai 

Otdar Meanchey Savannakhet 
 Nakhon 

Ratchasima 
Hau Giang 

Pailin Sekong 
 Nong Bua 

Lamphu 
Kon Tum 

Phnom Penh Vientiane  Nong Khai Lam Dong 

Preah Sihanouk 
Vientiane 

Capital 

 
Phayao Long An 

Preah Vihear Xayaboury  Phet Chabun Quang Tri 

Prey Veng Xiengkhuang  Roi Et Soc Trang 

Pursat   Sa Keo Thua Thien Hue 

Ratanak Kiri   Sakon Nakhon Tien Giang 

Siem Reap   Si Saket Tra Vinh 

Stung Treng   Surin Vinh Long 

Takeo  
 Ubon 

Rachathani 
 

Tonle Sap Lake   Udon Thani  

   Yasothon  

Total 

23 17 4 25 22 

                                                 

1Mekong R C. Planning Atlas of the Lower Mekong River Basin[M].Phnom Penh:Lao Uniprint Press Co.Ltd，2011. 
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1.3.2 Population Distribution 

Population of the Mekong River Basin gather largely in Cambodia, Lao PDR, Thailand and 

Viet Nam, and only a small population live in Myanmar, as shown in Fig. 1.3-2. Table 1.3-2 

demonstrates the share of each country’s population in the basin and the share of the basin 

population in each country. Population distribution is uneven. Cambodia and Lao PDR only 

make up 28% of the basin’s population though most of their territory is located there. Thailand 

has 37% of its territorial area located within the Mekong River Basin, and also takes up 37% 

of its population. 20% of Viet Nam’s territorial area is located in Mekong Delta and highland 

in the middle part, and the country takes up 34% of the basin’s population. 80% of the basin’s 

population live in rural areas.  

Population density varies greatly from 20 to 41200 people/km2 across the Mekong River Basin. 

Mekong Delta within Viet Nam and the area around Phnom Penh, Cambodia have a dense 

population. In Mekong Delta, average population density is 443 people/km2. That of Phnom 

Penh reaches 41,200 people/km2. Area around Vientiane has a population density of 739 

people/km2. Reasons behind the dense population in these regions include the convenient 

transport of goods on land and in inland waters, the adjacency with Hanoi, fertile land, and 

being close to irrigation facilities and waters. In contrast, population density along the highlands 

bordering Viet Nam is 20 people/km2, and population density is inversely proportional to 

altitude1.

                                                 

1Mekong R C. Planning Atlas of the Lower Mekong River Basin[M].Phnom Penh:Lao Uniprint Press Co.Ltd，2011. 
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Table 1.3-2 Share of Country Population in the Basin & Share of Basin Population in the 

Country1. 

                                                 

1Mekong R C. Planning Atlas of the Lower Mekong River Basin[M].Phnom Penh:Lao Uniprint Press Co.Ltd，2011.  

Myanmar Statistical Yearook 2016 

Country  

Population in 

the Basin 

(Million) 

Share of Country 

Population in the 

Basin (%) 

Total 

Population of 

Country  

(Million)  

Share of Basin 

Population in the 

Country  

(%) 

Cambodia  11.6 19 14.4 81 

Lao PDR 5.3 9 5.9 90 

Myanmar 0.8 1 51.5 2 

Thailand 23.0 37 63.9 36 

Viet Nam 20.7 34 87.4 24 

Total  61.4 100 223.1 28 
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Fig. 1.3-2 Population distribution of the Mekong River Basin, 20111. 

 

 

1.3.3 Land Utilization 

Land utilization of the basin in 2015 is demonstrated in Fig. 1.3-32。The main land utilization 

                                                 

1 Mekong R C. Planning Atlas of the Lower Mekong River Basin[M].Phnom Penh:Lao Uniprint Press Co.Ltd，

2011. 

2 Database of Tsinghua University. http://data.ess.tsinghua.edu.cn/ 
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include forest and paddy field. Paddy rice makes up 22% of the total area 1, which is the major 

land utilization mode in the flood plains of the Chi-Mun Basin in northeastern Thailand, the 

Vientiane Plain of Lao PDR, the Tonle Sap Lake Basin of Cambodia and the delta in southern 

Viet Nam.  

 

Fig. 1.3-3 Land utilization of the Mekong River Basin, 2015. 

                                                 
1 http://portal.mrcmekong.org/tech_report 



 

21 

 

1.3.4 Industry 

Agriculture is the most important economic activity in the Mekong River Basin for 75% of its 

population live on agriculture. Other industries include fishery, animal husbandry, forestry and 

etc. In the Mekong River Basin, agriculture is divided into two categories—for own use and for 

commercial use. 70% of the population are self-sufficient farmers who grow paddy for their 

own demand and sometimes, leave a small part for sale. Commercial farming is largely seen in 

low-lying areas. In the Khorat Plain in northeastern Thailand, crops, such as tobacco and 

sugarcane, are planted once a year, mainly for commercial purpose. Thanks to the commercial 

cultivation of paddy in Mekong Delta within Viet Nam, the country becomes the second largest 

paddy exporter in the world. In addition, Vietnam has formulated policies to encourage people 

to move to the central highlands and grow commercial crops such as coffee, tea and rubber. 

In the Mekong River Basin, fishery is also very important for people. The 12 million rural 

households in the basin depend on both farming and fishing for their livelihood. Fish is the 

main source of animal protein in people's diet. In Cambodia, more than 1.2 million people live 

in near the Tonle Sap Lake, where fishery is the only source of income. The annual fishery 

output of Tonle Sap Lake in Cambodia is about 1.5 million tons (about 230 kg/hm2), which is 

much higher than that of other regions in Asia (about 0.5 million tons, that is 100kg/hm2) 1. 

According to publications of World Bank, per capita GDP, Share of Agricultural Added Value 

in GDP and Share of Industrial Added Value in GDP are as illustrated in Table 1.3-4. It can be 

seen per capita GDP is 1,270 USD in Cambodia, 2,339 USD in Lao PDR, 1,196 USD in 

Myanmar, 5,980 USD in Thailand and 3,179 USD in Viet Nam. In terms of the ratio of 

agricultural added value to GDP, Thailand ranks bottom by 9%, followed by Lao PDR by 17% 

and Viet Nam by 16%, and Cambodia and Myanmar rank top either by 25%. In terms of the 

ratio of industrial added value to GDP, these countries have small differences, and the industrial 

added value-to-GDP ratio is bigger than the agricultural added value-to-GDP ratio. It is a major 

source of GDP growth for these countries.  

                                                 

1
 Mekong River Commission, Annual Mekong Flood Report 2005, 2006.7. 
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Fig.1.3-4 Distribution of paddy rice in Mekong River Basin1. 

Table 1.3-4 Economic and Industrial Status of Countries in the Basin, 2016. 

 Cambodia  
Lao 

PDR 
Myanmar  Thailand  

Viet 

Nam  

GDP (Billion USD) 200.2 158.1 632.3 4117.6 2052.8 

Population (10,000 People) 1576 676 5289 6886 6457 

Per Capita GDP (USD) 1270 2339 1196 5980 3179 

Share of Agricultural 

Added Value in GDP (%) 
25 17 25 9 16 

Share of Industrial Added 

Value in GDP (%) 
29 29 35 36 33 

                                                 
1 Mekong R C. Planning Atlas of the Lower Mekong River Basin[M].Phnom Penh:Lao Uniprint Press Co.Ltd， 
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1.4 Current Status of Development and Utilization of Water 

Resources 

1.4.1 Irrigation projects 

Before the 1980s, water resources of the Mekong River were used largely for agricultural 

irrigation, followed by shipping and fishery. Though a mass of water resources were used for 

irrigation, the utilization rate was not high and water consumption was huge. Since 1992, 

Mekong River has been planned uniformly; in addition to irrigation, water resources have been 

used for hydroenergy development, though at a low rate.  

Cambodia has registered an irrigation area of 479,762 hm2 in wet season, and will increase itto 

772,000 hm2 as of 2030 and to 838,000 hm2 as of 2060. Lao PDR has 3,094 irrigation projects 

that cover an area of 238,019 hm2, less than that of other countries in the basin.Thailand has 

built 134 irrigation projects in the Mekong River Basin. Those projects cover an area of 903,946 

hm2 in wet season, and are mainly located on both banks of rivers and the flood plains in 

northern Thailand. Viet Nam has registered an irrigation area of 2.38 million hm2 in the wet 

season, and won’t increase it in next decades. According to MRC publications, existing  

projects and irrigation area in the Mekong River Basin are shown in Fig. 1.4-1 to Fig. 1.4-31. 

Viet Nam has the biggest exsting irrigation area, taking up 59.5% of the gross irrigation area of 

the Mekong River Basin in wet season; following it is Thailand that accounts for 22.5%; the 

rest 18% is situated in Cambodia and Lao PDR. In the following decades, the irrigation area of 

Cambodia and Lao PDR in the Mekong River Basin may increase.  

                                                 
1 http://www.mrcmekong.org/assets/Publications/MRC-Irrigation-Database-Improvement-final-for-web.pdf P53-

55. 
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Fig.1.4-1 Irrigation projects and existing irrigation reservoirs in the Mekong River Basin. 1 

                                                 
1 http://www.mrcmekong.org/assets/Publications/MRC-Irrigation-Database-Improvement-final-for-web.pdf P53 

http://www.mrcmekong.org/assets/Publications/MRC-Irrigation-Database-Improvement-final-for-web.pdf
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Fig. 1.4-2 Existing irrigation headworks and reservoirs in the Mekong River Basin.1

                                                 
1 http://www.mrcmekong.org/assets/Publications/MRC-Irrigation-Database-Improvement-final-for-web.pdf P54 
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Fig. 1.4-3 Existing irrigation areas in the Mekong River Basin.1 

 

                                                 
1 http://www.mrcmekong.org/assets/Publications/MRC-Irrigation-Database-Improvement-final-for-web.pdf P55 
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1.4.2 Hydropower projects  

The United Nations and the World Bank give high priority to the development of sustainable 

hydropower, which is deemed low carbon and renewable, Hydropower currently comprises 80% 

of the World’s installed renewable energy, and is a key energy option for both poverty reduction 

and the reduction of greenhouse gas emissions1. Most industrial nations, including China, have 

developed a relatively high proportion of their hydropower potential. However, China has only 

developed 10% of its hydropower potential on its transboundary rivers.  

Table 1.4-1 shows hydropower projects in the Mekong River Basin. 11 cascade hydropower 

station projects are planned on the mainstream Mekong River, of which 2 are located on the 

boundary between Lao PDR and Thailand, 7 within the territory of Lao PDR and the rest 2 

within the territory of Cambodia. In hydropower projects on tributaries of the Mekong River, 

91 are located within the territory of Lao PDR, 15 in Viet Nam, 12 in Cambodia and 7 in 

Thailand. 

Table 1.4-1 Statistics of Hydropower Projects under Construction or Planned on the Main Stream 

and Tributaries of the Mekong River2. 

Country  

Main Stream Tributaries  Total  

 Under 

Construction  
Planned  Existing  

Under 

Construction 
Planned 

Cambodia   2 2  10 14 

Lao PDR  2 7* 11 9 71 100 

Myanmar3 - - - - - - 

Thailand    7   7 

Viet Nam    7 5 3 15 

Total  2 9 26 14 85 136 

* Two of them located on the transboundary between Lao PDR and Thailand on the mainstream Mekong River. 

In Cambodia, 2 mainstream hydropower stations, and 11 tributary dams which are all located 

                                                 
1http://www.un.org/wcm/webdav/site/sustainableenergyforall/shared/Documents/SEFA-Action%20Agenda-

Final.pdf; http://www.worldbank.org/en/topic/hydropower/overview#1 

2 Mekong R C. Planning Atlas of the Lower Mekong River Basin [M].Phnom Penh: Lao Uniprint Press Co.Ltd，

2011. and http://www.hydrosesan2.com/project.php?id=119 
3 Data of Myanmar is to be added. 

http://www.un.org/wcm/webdav/site/sustainableenergyforall/shared/Documents/SEFA-Action%20Agenda-Final.pdf
http://www.un.org/wcm/webdav/site/sustainableenergyforall/shared/Documents/SEFA-Action%20Agenda-Final.pdf
http://www.worldbank.org/en/topic/hydropower/overview#1
http://www.hydrosesan2.com/project.php?id=119
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in the Se Kong San-Sre Pok Basin, are planned in the Mekong River Basin. In Lao PDR, there 

are 100 hydropower stations (73.5% of total hydropower stations in the basin) existing, under 

construction or planned in the Mekong River Basin, of which 9 hydropower stations are located 

on mainstream and the rest 91 on tributaries. In the Mekong River Basin in Thailand, 7 

hydropower stations have been constructed on the tributaries in the north, no more hydropower 

station is planned in following years. In Viet Nam, there are 7 hydropower stations existing, 5 

under construction and 3 planned, which are all located on the tributaries. In specific, 

hydropower stations under construction or planned are situated in the Se San-Sre Pok Basin. 

The distribution of hydropower stations in the basin is demonstrated in Fig. 1.4-4. 

The gross installed capacity of the hydropower projects existing, under construction and 

planned in the Mekong River Basin is 29,684MW. According to statistic in 2011, existing 

hydropower stations register a gross installed capacity of 2,688MW, hydropower stations under 

construction 5,320MW and planned hydropower stations 21,676MW, as shown in Table 1.4-2.  

Hydropower projects with large installed capacity are mainly located on the mainstream, with 

an installed capacity of 14,697MW or 49.5% of the gross installed capacity. In specific, 

hydropower projects on mainstream Mekong River in Lao PDR register an installed capacity 

of 10,417MW or 70.9% of gross installed capacity of mainstream. The gross installed capacity 

of hydropower projects existing, under construction or planned on tributaries is 14,987MW, 

mainly located in Lao PDR.  

Table 1.4-2 Statistics of Gross Installed Capacity of Hydropower in the Mekong River Basin1. 

Unit: MW 

Country  

Main stream Tributaries Total 

Under 

Construction  
Planned  Total  Existing  

Under 

Construction  
Planned  

Total 

Cambodia   4280 4280 1  1309 1310 5590 

Lao PDR 1540 8877* 10417 738 2764 6847 10350 20767 

Thailand     745   745 745 

Viet Nam     1204 1016 363 2583 2583 

Total  1540 13157 14697 2688 3780 8519 14987 29684 

                                                 

1
Mekong R C. Planning Atlas of the Lower Mekong River Basin [M]. Phnom Penh: Lao Uniprint Press Co.Ltd，

2011. 
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* 3879MW installed capacity is located on mainstream Mekong River on the border between Lao PDR and Thailand. 

 

Fig. 1.4-4 Hydropower projects in the Mekong River Basin. 
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2. Summary of Flood and Drought in Mekong River 

Basin1 

2.1 Objective  

In order to effectively cope with flood and drought disasters in the basin in the future, it is 

necessary to deepen the recognition of the current status of flood and drought disasters in the 

Mekong River Basin, which will also lay foundation for the further analysis and modelling. 

Records of flood and drought was collected and summarized, with a statistic of the loss in the 

past decades, which will provide a brief introduction of the spatial and temporal distribution of 

disasters in the basin. 

Typical flood and drought were illustrated with detailed description based on data available, in 

order to provide the readers a better understanding of the whole picture of the typical events. 

2.2 Data and Methodology 

2.2.1 Data 

Data of natural disasters of the Mekong River Basin was collected and analyzed. The data 

sources include:  

 International Disaster Database (EM-DAT) established by the Center for Research 

on the Epidemiology of Disasters (CRED) of Belgium’s University of Leuven. 

 Asian Disaster Reduction Center (ADRC)； 

                                                 
1Myanmar’s territorial area in the Mekong River Basin takes up approximately 3% of the drainage area of the 

Mekong River, and the mainstream Mekong River is the boundary river between Myanmar and Lao PDR. 

According to the statistical analysis of flood disaster data of Mekong River Basin countries, Myanmar’s flood 

disasters mainly took place outside the Mekong River Basin. Therefore, emphasis is placed on the Mekong River 

Basin in Cambodia, Lao PDR, Thailand and Viet Nam when it comes to the analysis of flood disasters in the 

Mekong River Basin in this paper. 
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 ReliefWeb—a disaster statistics website sponsored by the UN Office for the 

Coordination of Humanitarian Affairs (OCHA)（https://reliefweb.int）； 

 Disaster data from the Mekong River Commission, including Annual Mekong Flood 

Report etc. 

The EM-DAT database contains detailed recording of the occurrence time, place, type, fatalities, 

affected population, economic loss etc. Those data are from a variety of sources, including 

relevant UN organizations, NGOs, insurance companies, research institutions and publishing 

agencies. The database is a free shared database that records the most and complete information 

of disasters, is very reliable and authoritative, and has been widely quoted by many international 

institutions, organizations and scholars.  

A disaster won’t be included into EM-DAT until it meets one of the following three conditions: 

10 re more people reported killed; 100 or more people reported affected; declaration of a state 

of emergency or request for international aid. Therefore, seen from the completeness and 

comprehensiveness of disaster recordings for years, international public data are inferior to 

national databases. But these data can meet the requirements in the macroscopic analysis of the 

spatio-temporal distribution of flood loss, especially as basis for relatively major disaster loss.  

Every database has its characteristics. The EM-DAT database has a small number of parameters 

about single disaster event, including fatalities, affected population, occurrence place and 

economic loss parameters, but it is advantageous in the recording length and can analyze the 

long-sequence variation trend of a given disaster, but doesn’t present detailed description of 

disaster events. The advantage of the disaster statistics web of the Asian Disaster Reduction 

Center (ADRC) lies in the relatively detailed description of single disasters, but the 

disadvantage is the short length of record and its data mainly start from the 1990s.  

Disaster analysis of this assessment report is based on data from said various international 

public authoritative webs. Those data are verified and supplemented mutually, so the report is 

exempted from the problem of one-sided data that may be caused by taking a single database 

as the data source, and the statistical analysis and research of disaster loss in this project is 

based on solid fundamental data support. 

https://reliefweb.int/
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2.2.2 Methodology 

Based on the above-mentioned public data sources, we analyzed the spatio-temporal 

distribution characteristics of the occurrence time, occurrence place, fatalities, affected 

population, housing damage, affected farmland, traffic, school and economic losses and other 

parameters of flood and drought disasters in the countries located in the Mekong River Basin. 

For the description of typical floods, the meteorological conditions, water level, discharge and 

flood loss were analyzed. The findings from previous publications were primarily used in this 

section. 

For the description of typical droughts, some drought indicators (SPI and SRI) were applied. 

The descripition of these indexes please refer to that in Chapter 4. 

2.3 Summary of Flood 

2.3.1 Flood Loss 

As a major disaster in the Mekong River Basin, flood threatens the life and property safety of 

people there by leading to housing damage, road closure and school suspension, affecting the 

order of production and life and causing damage or reduction of output in the most important 

industry—agriculture in the basin to a varying degree. In the following, fatalities, affected 

population, affected agricultural area and economic loss of flood disasters in the Mekong River 

Basin are analyzed respectively.  

（1）Flood-caused fatalities 

Table 2.3-1 showcases the fatalities caused by flood disasters in the Mekong River Basin in the 

recent 20 years. Fatalities and a huge life and property loss were witnessed in almost every 

flood disaster in the Mekong River Basin.  

Fig. 2.3-1 showcases the variation of yearly flood-caused fatalities in the basin. 2000 saw the 

most flood-caused fatalities, 825, followed by 2001 (489), 2011 (396), 2013 (247) and 1996 

(173). The death toll is smaller than 100 in other years.  
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Fig. 2.3-2 showcases the share of fatalities at each country in the basin. Cambodia and the Cuu 

Long River Delta, Viet Nam rank top. In specific, the biggest death toll of Cambodia was 

witnessed in 1996, 2000 and 2010-2014, and that of the Cuu Long River Delta, Viet Nam was 

seen in 2000-2007. The share of fatalities is low in northeastern Thailand. As for Lao PDR, the 

share reached 30% in 2008 and 2010, but with a small death toll, so Lao PDR’s flood-caused 

fatalities are fewer than other countries.  

 

Table 2.3-1 The Spatio-Temporal Distribution of Flood-Caused Fatalities in the Mekong River 

Basin (Unit: Person). 

Year Cambodia 
Lao 

PDR 

Northeast 

Thailand  

Cuu 

Long 

River 

Delta 

Eastern 

Highlands 

of Viet 

Nam 

Total 

1996 169 - -  - 4 173 

2000 347 - 25 453 >20 825 

2001 62 - 34 393 - 489 

2002 - 3 -  71 2 76 

2003 - - -  23 6 29 

2004 - - -  38 - 38 

2005 4 5 0 44 - 53 

2006 11 5 - 55 0 71 

2007 10 2 -  30 29 71 

2008 - 7 -  7 7 21 

2010 8 7 - - 4 19 

2011 250 42 - 89 15 396 

2012 26 5 - 0 0 31 

2013 168 17 17 45 247 

2014 49 5 4 17 75 
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Fig. 2.3-1 Variation of yearly flood-caused fatalities in the Basin. 

 

Fig. 2.3-2 Relative proportion of yearly flood-caused fatalities by country. 
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（2）Flood-affected population 

Table 2.3-2 demonstrates the flood-affected population in the Mekong River Basin. Fig. 2.3-3 

shows the yearly variation in the distribution of affected population. It can be seen that 2000 

ranks top by 13.40 million people affected by floods in the basin, followed by 2001 by 2.26 

million people and 2002 by 2.05 million people, and the population fell between several tens 

of thousands and hundreds of thousands in other years.  

Table 2.3-2 Flood-Affected Population in the Mekong River Basin (Unit: Person). 

Year Cambodia 
Lao 

PDR 

Northeast 

Thailand  

Cuu Long 

River Delta 

Eastern 

Highlands of 

Viet Nam 

Total 

1996 - - -  - - - 

2000 3400000 - - 10000000 - 13400000 

2001 600000 - 660000 1000000 - 2260000 

2002 1500000 249800 -  300000 - 2049800 

2003 - - -  - - 0 

2004 - - -  - - 0 

2005 - 480900 305000 - - 785900 

2006 - 89800 - 77700 - 167500 

2007 147200 118100 -  67500 - 332800 

2008 - 95200 -  - - 95200 

2010 - 86097 82000 -  4000 172097 

2011 - - - - -  

2012 - 3047 - - - 3047 

2013 - -  429000 - - 429000 

2014 - 92165 400000 800 - 492965 
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Fig. 2.3-3 Variation of yearly flood-affected population in the Mekong River Basin. 

（3）Flood-affected agricultural area 

Table 2.3-3 shows the flood-affected agricultural area in the Mekong River Basin. Agriculture 

is an important industry at the Mekong River Basin and also an important source of food for 

people there. Every flood disaster causes damage to agriculture to a varying degree, in addition 

to human life loss in the basin.  

Yearly flood-affected agricultural area at the Mekong River Basin is showcased in Fig. 2.3-4. 

2000 saw the biggest agricultural impact of floods, approximately 2.50 million hm2, followed 

by 2011, about 500,000 hm2. Seen from the geographic distribution, agricultural impact 

gathered in the Cuu Long River Delta, Viet Nam in 2000, and gathered mostly in Cambodia 

and the Cuu Long River Delta, Viet Nam and partially in Lao PDR in 2011. In 2013, floods 

mainly affected agriculture in the irrigation regions of northeastern Thailand. In 2001 and 2004, 

affected agricultural area was about 200,000-250,000 hm2, largely located in Cambodia.  
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Table 2.3-3 Flood-Affected Agricultural Area at the Mekong River Basin (Unit: hm2). 

Year Cambodia Lao PDR 
Northeast 

Thailand  

Cuu Long 

River Delta 

Eastern 

Highlands 

of Viet 

Nam 

Total 

1996 25020 67500 -  - - 92520 

2000 421600 42900 - 2000000 -  2464500 

2001 164200 42200 - - - 206400 

2002 45000 33700 -  - 9000 87700 

2003 - 800 -  - 1000 1800 

2004 247400 14400 -  - - 261800 

2005 55000 56000 39500 - - 150500 

2006 14500 6900 - 14700 130 36230 

2007 9500 7500 -  46400 20300 83700 

2008 18900 28500 -  28500 80 75980 

2010 18527 3861.1 14000 -  5814 42202 

2011 284300 77000 - 250000 -  611300 

2012 - 147800 - 65906 -  213706 

2013 - -  301000 -  -  301000 

2014 - - 34000 3098 -  37098 

 

Fig. 2.3-4 Yearly flood-affected agricultural area at the Mekong River Basin. 
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（4）Flood-caused economic loss 

Floods cause reduction or damage of agricultural output, road closure, damage of water 

conservancy facilities, school suspension and housing damage, and yearly flood-caused 

economic loss at countries in the basin is summarized in Table 2.3-4. It can be seen that 

Cambodia and Viet Nam rank top in terms of the share of flood-caused economic loss by 43% 

and 29.6% respectively, followed by Lao PDR 17.9% and northeastern Thailand 9.6%.  

Though all located in the Mekong River Basin, Cambodia, Lao PDR, Thailand and Viet Nam 

differ from one another in the temporal and spatial distribution of flood disasters because they 

have different hydrological and geographical conditions. For a detailed analysis on the inter-

annual variation of flood loss in these countries, the variation in the yearly flood-caused 

economic loss of each country is expounded below.  

Fig. 2.3-5 shows the year-on-year flood-caused economic loss of Cambodia in the Mekong 

River Basin between 1996 and 2014. It can be seen that the country’s most serious economic 

loss was seen in 2011 (624 million USD), 2013 (356 million USD) and 2000 (161 million USD). 

Fig. 2.3-6 shows the year-on-year flood-caused economic loss of Lao PDR in the Mekong River 

Basin between 1996 and 2014. The country’s flood-caused economic loss amounted to 220 

million USD in 2011, and was 50 million USD or below in other years.  

 

Table 2.3-4 Flood-Caused Economic Loss at the Mekong River Basin (Unit: Mn USD). 

Year Cambodia Lao PDR 
Northeast 

Thailand  

Cuu 

Long 

River 

Delta 

Eastern 

Highlands 

of Viet 

Nam 

Total 

1996 86.5 10.4 -  113 - 209.9 

2000 161 30 21 250 - 462 

2001 36 56 23.9 99 - 214.9 

2002 12.5 61 -  0.3 3 76.8 

2003 - 18.3 -  15 0.5 33.8 

2004 55 4.1 -  3 - 62.1 
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Year Cambodia Lao PDR 
Northeast 

Thailand  

Cuu 

Long 

River 

Delta 

Eastern 

Highlands 

of Viet 

Nam 

Total 

2005 3.8 18.3 2.8 3.5 - 28.4 

2006 11.8 3.1 6.8 15 - 36.7 

2007 9 18 -  1.5 50.8 79.3 

2008 5.8 56 -  - 1 62.8 

2010 62 21 47 55 - 185 

2011 624 220 - 260 60 1164 

2012 - 1.5 - 16 1 18.5 

2013 356 62 210 23 0.2 651.2 

2014 - 12 6 2.7 5.7 26.4 

Total loss 1423.4 591.7 317.5 857 122.2 3311.8 

Average loss 118.6 39.4 45.4 61.2 17.5 282.1 

Percentage

（%） 
43.0 17.9 9.6 25.9 3.7 100 

 

 
Fig. 2.3-5 Flood-caused economic loss in Cambodia, 1966-2014. 
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Fig. 2.3-6 Flood-caused economic loss in Lao PDR, 1966-2016. 

Fig. 2.3-7 shows the year-on-year flood-caused economic loss of Thailand in the Mekong River 

Basin between 1996 and 2014. The country’s flood-caused economic loss in the Mekong River 

Basin stayed at a steady level, with the biggest economic loss being about 370 million USD (in 

2002), and the amount was also big, around 300 million USD, in 1989, 2000 and 2006. On the 

whole, Thailand’s flood loss in the Mekong River Basin tends to fluctuate cyclically. Its 

economic loss caused by extreme floods in the Mekong River Basin in 2011 and 2013 remains 

unknown, which should be even hundreds of millions of USD according to Lao PDR’s flood 

loss estimate.  

 

Fig.2.3-7 Flood-caused economic loss of the Mekong River Basin in Thailand, 1989-20081. 

 

                                                 
1 Annual Mekong Flood Report 2008,Mekong River Commission,2009.9 
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Fig. 2.3-8 shows the year-on-year flood-caused economic loss of the Mekong Delta in Viet Nam 

between 1996 and 2014. The most serious loss, 240 million USD, was seen in 2000, and the 

amount was about 100 million USD in 1996 and 2001.  

 

Fig. 2.3-8 Flood-caused economic loss of Mekong Delta in Viet Nam, 1995-2008 (Unit: Mn 

USD)1. 

Fig. 2.3-9 shows the flood loss of the Mekong River Basin between 1996 and 2014. The flood 

loss in 2000, 2011 and 2013 takes up 69% of the gross flood loss. In specific, 2011 ranks top 

by taking up 35% of the 19-year flood loss, followed by 2013 by 20% and 2000 by 14%.   

 

Fig. 2.3-9 Yearly flood loss in the Mekong River Basin, 1996-2014 (Unit: Mn USD). 

                                                 
1 The same as above. 

2000, 462, 14%

2011, 1164, 

35%

2013, 651.2, 

20%

other years, 

1034.6, 31%

F
lo

o
d

-c
au

se
d

 E
co

n
o
m

ic
 L

o
ss

 

（
U

n
it

: 
M

n
 U

S
D
）

 

 



 

42 

 

2.3.2 The Spatio-Temporal Distribution of Flood Loss 

For the results of the yearly statistical analysis of flood loss at the basin in the recent 20 years, 

please refer to Fig. 2.3-10, Fig. 2.3-11 and Fig. 2.3-12. The frequency of extreme flood events 

increased and each flood event caused a great loss upon the beginning of the 21st century. The 

flood loss amounted to 1.164 billion USD in 2011, taking up 35% of the gross flood loss in 

1996-2014; to 651 million USD in 2013, taking up 20%; and to 462 million USD in 2000, 

taking up 14%. The flood loss was heavy in those three years. Compared to small floods, 

economic losses caused by extreme floods in different regions at the basin in these countries 

are synergetic in time. Cambodia and Viet Nam register the largest flood loss and the largest 

share of fatalities.  

 

Fig. 2.3-10 Yearly flood loss of the Mekong River Basin by region.  
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Fig. 2.3-11 Flood loss in the Mekong River Basin, 1996-2014 (Unit: Mn USD). 

 

 

Fig. 2.3-12 Flood-caused fatalities in the Mekong River Basin, 1996-2014 (Unit: Person). 

 

Frequency statistics of flood disasters in the Mekong River basin was made from 1962 to 2017, 

the result is shown in Fig. 2.3-13. High flood risks are distributed in the lower reaches, 

especially in Cambodia and some provinces in central Lao PDR that close to Viet Nam. In the 

Mekong River Basin in Myanmar, Thailand and Viet Nam, flood risk is at an intermediate level. 

In provinces located in the upstream basin, flash floods are also caused by the oceanic climate, 

but at a low rate and with a limited area and a small population affected.  
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Fig. 2.3-13 Flood statistics of 1962-2017 in Mekong River Basin. 
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2.3.3 Typical Extreme flood  

From the above analysis, we could see that the flood loss of 2011 is as much as 1.16 billion 

USD, makes up 36% of the total loss between 1996 and 2014, ranking the first in recent years. 

So extreme flood in 2011 was taken as an example to detailed with hydrological conditions, 

influences on livelihood, production, tansportation and agriculture etc. 

Also, flood conditions in the Mekong Basin during 2008 were amongst the most extreme since 

records began and will be viewed along with those of 1966, 1971, 1978, 2000, 2001 and 2002 

as defining the character and magnitude of severe flood conditions on the mainstream1. Unlike 

the basin flood of 2011, the 2008 flood is regional. So extreme flood in 2008 was also taken as 

an example to detailed with hydrological conditions and flood loss in the whole basin. 

(1) Extreme flood in 20112 

1) Rainfall 

Regional rainfall during the year showed the usual spatial variability, generally being either 

average or locally, considerably above average (Table 2.3-5).  

Table 2.3-5 2011 rainfall compared to the long term annual mean at selected sites. 

Raingauge  Mean annual rainfall (mm) 2011 (mm) 2011 / average (%) 

Chiang Saen 1730 1780 103 

Luang Prabang 1250 2233 179 

Vientiane 1650 2202 133 

Mukdahan 1500 1820 121 

Pakese 2040 2182 106 

Tan Chau 1220 1130 93 

 

 

                                                 
1 Annual Mekong Flood Report 2008,Mekong River Commission,2009.9.  

2 This section is cited from Annual Mekong Flood Report 2011,Mekong River Commission,2014.8.  
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During the early months of the monsoon (May to July) rainfall amounts were average or below 

average. Later in the season (August and September) conditions were much wetter (Fig. 2.3-

14). At Vientiane the 2011 SOUTHWEST Monsoon began at the beginning of May. Rainfall 

until late July was average. However, during June and July rainfall accumulated at a much 

higher rate, such that the final total for the year as a whole was significantly above average. At 

Pakse the accumulated rainfall from the monsoonal onset in early May was below average until 

July when much wetter conditions brought the overall seasonal total to a marginally above 

average figure.  

 

Fig.2.3-14 Cumulative daily rainfall at Vientiane and at Pakse during 2011 compared to the long 

term pattern. 

The geography of the regional rainfall climate during each of the five months of the monsoon 

season is shown in Fig. 2.3-15 (a)-(e).  

 Rainfall amounts during June were unexceptional, though there were local areas of 

quite high rainfall, due no doubt to isolated tropical storms. 

 During July the highest rainfall occurred over the central areas of the Basin, 

centered in the main across NE Thailand.  

 A similar pattern prevailed during August, while as in the previous months rainfall 

within the Delta was low. 

 It was during September that the monsoon strengthened leading to widespread 

monthly total precipitation in excess of 500 mm.  

 By October the monsoon was waning with significant rainfall confined to the 

Central Highlands in the East. 



 

47 

 

 

(a) Rainfall-June 2011                     (b) Rainfall-July 2011 

 

    (c) Rainfall-August 2011                   (d) Rainfall-September 2011 
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(e) Rainfall-October 2011 

Fig.2.3-15 Rainfall over the Mekong Basin – June-October 2011.  

 

2) The hydrology of the 2011 flood season 

Rainfall conditions during August and September across the central and southern areas of the 

Basin largely dictated the geography of the hydrological response. The seasonal flood, both in 

terms of volume and peak, was much below average in the northern parts of the Basin but well 

above towards the south. 

At Chiang Saen, due to deficient rainfall upstream during the early and late months of the 

monsoon, the flood season lasted for just 100 days, almost two months less than the average 

duration. The peak flood discharge and the annual flood volume were just 56 % and 60% of the 

long term average respectively. 

At Vientiane a similar situation prevailed. The duration of the flood season was about a month 

shorter than normal, though the deficit in the peak flood discharge and volume was 

proportionally less than that of upstream at Chiang Saen. 

Much further downstream at Kratie the picture changes. Here, though the peak flood discharge 
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was close to average, the flood volume was 25% higher than normal, which is a significant 

excess. 

Table 2.3-6 The Mekong at Chiang Saen. Peak and volume of the 2011 flood season and the onset 

and end dates, compared to the long term average figures. 

Mean annual 

discharge cumecs 

2011 flood season 

Peak discharge 

cumecs 

Flood volume 

（km3） 

Start 

date 

End 

date 

Duration 

days 

2600 5750 32.9 
28th 

June 

5 th 

Oct 
100 

Long term average (1913 – 2012) 

- 10300 57.4 
12th 

June 

13th 

Nov 
155 

 

Table 2.3-7 The Mekong at Vientiane. Peak and volume of the 2011 flood season and the onset 

and end dates, compared to the long term average figures. 

Mean annual 

discharge cumecs 

2011 flood season 

Peak discharge 

cumecs 

Flood volume 

（km3） 

Start 

date 

End 

date 
Duration days 

4500 14950 97.1 
27th 

June 

23 th 

Oct 
119 

Long term average (1913 – 2012) 

- 16600 101.1 
23th 

June 

10th 

Nov 
142 

 

Table 2.3-8 The Mekong at Kratie. Peak and volume of the 2011 flood season and the onset and 

end dates, compared to the long term average figures. 

Mean annual 

discharge cumecs 

2011 flood season 

Peak discharge 

cumecs 

Flood volume

（km3） 

Start 

date 

End 

date 
Duration days 

13500 51960 411.4 
22nd 

June 

17th 

Nov 
149 

Long term average (1913 – 2012) 

- 50900 330.0 
24th 

June 

7 th 

Nov 
137 

 

The 2011 daily discharge hydrographs at Chiang Saen, Vientiane, Pakse and Kratie are 

illustrated in Fig. 2.3-16 and compared to the long term average. 
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Fig. 2.3-16 The 2011 annual hydrographs at Chiang Saen and at Vientiane / Nong Khai and at 

Pakse and at Kratie, compared to their long term average. 

The three hydrographs indicate that water levels were above average throughout the major part 

of the flood season with the maximum exceedance occurring during October. The Tonle Sap 

water levels continued to be significantly greater than average into December (and in fact 

during January and February, 2012) as flood water flowed out of the Great Lake and back into 

the Mekong. The maximum water levels achieved during the year were 13% or so above the 

historical annual average (Table 2.3-9), which might be considered to be significant. 

 

Table 2.3-9 Maximum water levels reached during 2011 in Cambodia and the Mekong Delta 

compared to their long term average. 

Site 
Period of 

Record 

Annual maximum water level. (masl) 

Historical 

average 

2011 

(m) 

2011 as % long term 

average 

Phnom Penh 

Port 
1960-2010 9.00 10.08 112 

Prek Kdam 1960-2010 9.08 10.26 113 

Tan Chau 1980-2010 4.30 4.85 113 

Chao Doc 1980-2010 3.82 4.32 113 
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With Kratie as the upstream hydrological boundary, water levels across the Cambodian 

floodplain and the Mekong Delta obviously reflected the upstream conditions. Natural 

overbank storage on the floodplain attenuates and smoothes out the hydrograph as is evident 

from those illustrated in Fig. 2.3-17. The release of flood water from over bank storage and the 

Great Lake as mainstream water levels fall towards the end of the flood season effectively 

delays the timing of the peak water levels to October, compared to their occurring in September 

further upstream. Fig. 2.3-18 shows the extent of flood inundation across the Cambodian 

floodplain and within the Mekong Delta in 2011. 

 

 

Fig. 2.3-17 The 2011 annual hydrograph at Prek Dam, Phnom Penh Port and at Chao Doc, 

compared to the long term average. 
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Fig. 2.3-18 The geography of flooding across the Cambodian floodplain and within the Mekong 

Delta during 2011 (red).  

3) Influences of 2011 flood on Mekong countries 

Flood is the dominant natural disaster in the Mekong countries. For various geography and 

climate conditions, one flood often has diffent influences among the Mekong countries. The 

following is specific analysis of the 2011 flood influences on different countries. 

i. Flood loss in Cambodia 

The flood of 2011 exceeded warning levels on the Mekong mainstream at Kratie and at 

Chaktomuk but only exceeded the flood level at Prek Kdam on the Tonle Sap (Table 2.3-10). 

The figures suggest that at Kratie the 2011 peak water level slightly exceeded that of 2000, 
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though this is not borne out by other figures. Elsewhere, the 2011 maximum water levels were 

slightly less than, but very close to, those of 2000. 

During the year the peak water level in the Great Lake of 9.89 m was reached during the third 

week of October. This figure is comparable to that achieved during 2000. 

 

Table 2.3-10 Comparison of maximum water levels reached in 2000 and 2011 with flood and 

flood warning levels (masl) at Kratie, Chaktomuk and Prek Kdam. 

Station Flood Level Warning Level 2000  2011  

Kratie 23.0 22.0 22.6 22.9 

Chaktomuk 12.0 10.5 11.2 10.9 

Prek Kdam 10.0 9.5 10.3 10.2 

 

In 2011 some localities were affected by flash flooding between October and November 2010 

due to heavy rain, especially during second week of October, which caused severe damage to 

infrastructure (Fig. 2.3-19) and crops, particularly in Takeo, Kandal, Pursat, Battambang, 

Banteay Meanchey, Siem Reap, Kampong Speu and Phnom Penh. Locally daily rainfalls 

exceeded 150mm per day over three days. On 11th October the figures recorded in Siem Reap, 

Takeo and Kampong Cham were 140, 105 and 76 mm respectively. 

Flood conditions during the year were considered to be “extreme”, particularly along the 

Mekong mainstream and were comparable to those that occurred during 2000. According to the 

National Committee for Disaster Management (NCDM), 18 provinces were affected by 

mainstream and flash flooding, namely Preah Vihear, Kampong Thom, Battambang, Banteay 

Meanchey, Siem Reap, Oudormeanchey, Kampong Cham, Kratie, Stung Treng, Prey Veng, 

Kandal, Kampong Chhnang, Pursat, Takeo, Phnom Penh, Svay Rieng, Kampot and Pailin. 

Provincial damage and losses for the year are indicated in Table 2.3-11. The number of flood 

related deaths reported was considerable at 250. 
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Fig. 2.3-19 Two views of the flooding in Cambodia during 2011 

 

ii. Flood loss in Lao PDR 

In 2011, Lao PDR was badly affected by two major tropical storms, namely HAIMA and 

NOCK-TEN. On 24th – 26th June, HAIMA passed over the northern and central provinces and 

between 30th July and 1st August the NOCK-TEN affected the central and southern provinces. 

The associated heavy rains resulted in high water levels in many tributaries. In addition, the 

country was also affected by tropical storm HAITANG during September and typhoon NESAT 

and typhoon NALGAE during October. As a result, many provinces suffered floods and 

landslides. Twelve provinces across the country were affected to various degrees - Phongsaly, 

Oudomxay, Luang Prabang, Oudomxay, Xayaburi, Xiangkhouang, Vientiane, Borikhamxay, 

Khammouanne, Savannakhet, Champasak and Vientiane Capital, as indicated inTable2.3-12, 

Fig. 2.3-10. The floods caused agricultural and infrastructure damage and losses and there were 

a reported 42 fatalities. Total costs are estimated to have been in the region of US$ 220 million. 

 Tropical Storm HAIMA swept through the northern and central provinces, causing 

widespread flooding in four provinces, namely Borikhamxay, Xayaburi, Vientiane, and 

Xiengkhouang. The floods caused extensive damage to livelihoods, property and to social and 

physical infrastructure. On 26th June 180 mm rainfall was recorded at Xayaburi, 140 mm at 

Xiangkhouang, 82 mm at Pakkangung, and 120 mm at Paksane. The National Disaster 

Management Office (NDMO) reported that more than 80 000 people from 362 villages in 36 

districts were directly affected. At least 18 people were killed. 
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Table 2.3-11 Cambodia, 2011 flood damage and losses. 

 House People School Rice（hm2） Other crops（hm2） Road（km） 

Affected Damaged Killed Injured Affected Damaged Damaged Affected 

Preah Vihear 1320 6 4 - 24 2018 110 152 

Kampong Thom 7629 23 41 3 189 69396 1793 620 

Battambang 13921 13 8 3 85 35000 10 540 

Banteay Meanchey 11268 419 14 1 95 18894 6195 594 

Siem Reap 17787 23 24 1 - 15120 1616 648 

Oudormeanchey - - - - 2 650 1128 149 

Kampong Cham 33053 119 47 1 230 20049 - 421 

Kratie 9891 75 19 5 102 5191 615 275 

Stung Treng 465 - - - - 1410 - 180 

Prey Veng 59797 423 52 5 248 47268 1752 751 

Kandal 66740 - 4 - 207 5770 2717 432 

Kampong Chhnang 11534 - 18 - 53 11166 - 64 

Pursat 4000 22 6 - 30 17940 519 225 

Takeo 7869 85 8 - 46 5566 8 175 

Phnom Penh 14570 2 2 2 22 681 - 79 

Svay Rieng 6140 51 3 2 17 7761 444 208 

Kampot 2369 - - - 10 3254 - 63 

Pailin 258 36 - - - 50 357 10 

Total 268631 1297 250 23 1360 267184 17264 5586 
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 Tropical Storm NOCK-TEN caused widespread flooding. On 31st July 206 mm rainfall 

was recorded at Ban Phonesy, 203 mm at Mahaxay and 98 mm at Paksane. Rainfall at Thakhek 

over the three days between 30th July and 1st August summed to almost 250 mm. 

 

Table 2.3-12 Lao PDR – Summary of 2011 flood damage and loss. 

  Flood loss 

The most affected provinces 

Xiengkhouang, Khammouanne, 

Champasak, Vientiane, Xayabuli, 

Borikhamxay 

Districts affected 96 

Villages affected 1,790 

Household affected 82,490 

People affected 429,950 

People injured —— 

People killed 42 

Hectares of Rice paddy fields affected 76940 hm2 

Hectares of upland rice and crop damaged 
Upland rice field 106 hm2; Other crops 

8,245 hm2 

Domestic rice storage affected 54 

Cattle 2,500 head lost 

Total damage and losses（104USD） 220 million 
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Fig. 2.3-20 Lao PDR – provinces affected by floods and landslides during 2011. 

 

Water levels along the Mekong mainstream in Lao PDR only exceeded critical and danger 

levels in the south of the country at Pakse. Towards the north they were well below any level 

of concern (See Table 2.3-13). 

 

Table 2.3-13 Maximum water levels at Vientiane and Pakse during 2011, compared to the critical 

and danger levels.  

Station 

Water level (m above gauge datum) 

Critical Danger 2011 

Vientiane 11.5 12.5 10.7（23rd September） 

Pakse 11.0 12.0 13.1（8th October ） 
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iii. Flood loss in Thailand 

Thailand was influenced both directly and indirectly by five storm systems moving from the 

East Sea, namely tropical storms HAIMA, NOCK-TEN, HAITANG, NESAT and NALGAE. 

At the end of June the northern and northeast areas of Thailand were hit hard by the tropical 

storm HAIMA. The water level increased significantly in the Yom River as a result. Then, in 

the late July, runoff in the northern areas reached extreme flood conditions. The storm NOCK-

TEN quickly followed adding to the disaster situation. Tropical storm HAITANG then affected 

the northeast area of the Mekong River Basin between 27th and 29th September. This almost 

unprecedented sequence of storm systems was completed with the NESAT, HAITANG and 

NALGAE during September and early October. 

Locally, the total rainfall from January to November in 2011 peaked at over 1,780 mm 

compared to an average of 410 mm. Generally, seasonal rainfall was between 20 and 60% above 

average. The maximum daily rainfall in upper Thailand was 190 mm at Ban Phaeng in Nakhon 

Phanom province on 2nd August. In Loei, Mukdaharn, Chaiyaphume and Ubon Ratchathani 

provinces daily rainfalls in excess of 140 mm were recorded during August.  

The Mun and Chi rivers rose to the overbank condition in the middle of September casing 

riparian inundation until late October. In the north east upland flash floods were extensive, 

while over flooding occurred in the lower river reaches. The provinces affected by the flooding 

during August and September included Kalasin, Nakornphanom, Bungkarn, Mukdaharn, 

Yasothon, Roi Et, Amnat Charoen, Sakonnakorn, Nongkhai, Udonthani and Ubonratchathani. 

In 2011, Thailand experienced unprecedented flooding throughout the year. The worst affected 

areas were the north and central regions. Moreover, the Bangkok area endured its worst flooding 

in seventy years damaging agriculture, industry, economic, social and other sectors. The area 

was declared a flood crisis disaster area from late July 2011 until November, such that 65 of 

Thailand’s 77 provinces suffered extreme flood impacts. Damage was widespread and severe 

in many locations. More than 657 people were killed and 4 million residents were either left 

homeless or displaced. More than 1.80 million hm2 of farmland, 13,961 roads, 982 weirs and 

724 bridges were damaged or destroyed completely. Economic losses were estimated by the 
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World Bank to be 45.7 billion USD, making the flood impacts of 2011 the fifth costliest natural 

disaster in the modern history of the country. 

 

 
Fig. 2.3-21 Flooding in Nong Khai Province during August. 

 

Fig. 2.3-22 Flooding in the North East of Thailand during 2011. 

4）Flood loss in Viet Nam 

In the Delta the 2011 flood peak at Tan Chau station reached 4.86 m on 29th September (0.36 

m higher than warning level III) which was lower than 2000 flood peak but higher than those 

of 2001 and 2002. Meanwhile, the flood peak at Chau Doc reached 4.27 m on 12th October 

(0.27 m higher than warning level III), lower than the peak levels reached during 1999, 2000, 
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2001 and 2002. These levels were maintained for a considerable duration of 25 to 26 days, 

comparable to the figure in 2000. Rainfall over the Delta was not particularly excessive and all 

of the tropical storms which severely affected Lao PDR and Thailand passed to the north. The 

flood waters mostly came from the Mekong mainstream further upstream. 

 

Fig. 2.3-23 Isohyets of the distribution of rainfall over the Mekong Delta during 20111. 

Table 2.3-14 indicates flood damage and loss during the year over Viet Nam as a whole. In 

Mekong Delta, floods in 2011 killed 89 people, included 75 children, destroyed 906 houses; 

damaged 176,588 houses, 1,268 schools, 29 hospitals, 620 official buildings, public 

infrastructures and agricultural production.

                                                 
1 Annual Mekong Flood Report 2011,Mekong River Commission,2014.8 
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Table 2.3-14 flood loss in Mekong River Basin of Viet Nam. 

Project classification Flood loss in Mekong Delta 

Transportation 
34 bridges and sluices destroyed; 923 bridges and sluices damaged; 

37 transporting ships sank; 870 km roads damaged. 

Aquaculture 
7 305 hm2 ponds flooded; 5 216 fish cages washed ways; and 5 606 

tan fish lose 

Powers 
19 high voltage towers, 33 low voltage towers collapsed; and 15 

transformers and substations damaged 

Irrigation About 3 370 km dyke river slipped; 69 pumping stations flooded 

Hospital 29 hospital stations damaged 

Education 1 268 schools flooded and damaged; 743 tables/chairs damaged 

Agriculture 27 418 hm2 paddy fields damaged; 70 244 hm2 fruit trees damaged 

Economics 0.189 billions of dollars 

Project classification Flood loss in Central Highlands 

Person 15 killed and 26 injured 

House 9 collapsed, drifted; 84 799 damaged 

Agriculture 
3332 hm2paddy submerged，14520 hm2 farms  

submerged and damaged 

Aquaculture 1034 hm2fishing area damaged 

Irrigation 597932m3soil and rock drifted 

Transportation 598053m3soil and rock eroded，110bridges and sluices damaged 

(2) Extreme flood in 20081 

1) Flood season in 2008 

i. Meteorological conditions 

From a meteorological perspective, conditions within the annual Mekong flood season should 

be assessed with respect to two aspects:  

• The intensity of the Southwest monsoon in terms of cumulative rainfall and the creation of 

saturated soil moisture conditions which maximise flood runoff. In some years it is this effect 

combined with a strong Monsoon which generates exceptional volumes of floodwater and 

                                                 
1 This section is primarily cited from Annual Mekong Flood Report 2008,Mekong River Commission,2009.9. 
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extremely damaging levels of flood inundation. This was the case in 2000, particularly across 

the Cambodian flood plain and the Delta in Viet Nam.  

• The incursion of tropical cyclones and tropical storms into the basin which historically, given 

already saturated catchments, have produced most of the highest observed water levels and 

flood discharges. The events of 2008 are a case in point. 

The timing of the regional onset and end of the Southwest Monsoon is remarkably consistent 

from year to year, with a typical standard deviation of only one to two weeks. The onset and 

end of the Southwest Monsoon at selected sites in the Mekong Basin is indicated in Table 2.3-

15. The annual onset of the Southwest Monsoon may be defined as the week during which more 

than 20 mm of rainfall occurs within 1 or 2 consecutive days, provided that the probability of 

at least 10 mm of rainfall occurring in the subsequent week is more than 70%. The latter 

component of the criterion screens out isolated storm events earlier in the year that do not fully 

indicate the start of ‘true’ monsoonal conditions. The date of monsoon withdrawal is defined as 

the day up to which at least 30 mm of rainfall accumulates over a sequential seven day period, 

with no subsequent rainfall for at least 3 consecutive weeks. 

Table 2.3-15 The onset and end of the Southwest Monsoon at selected sites in the Mekong Basin. 

Site  Monsoon onset  Monsoon withdrawal  

Average 

Date 

Standard 

Deviation  

2008  Average 

Date 

Standard 

Deviation  

2008  

Chiang Saen  7th May  9 days  3rd May  7th Nov  25 days  24th Oct  

Luang Prabang  7th May  9 days  28th April  24th Oct  33 days  3rd Nov  

Vientiane  4th May  8 days  27th April  10th Oct  16 days  3rd Nov  

Pakse  5th May  11 days  28th April  15th Oct  17 days  3rd Nov  

Tan Chau  11th May  7 days  7th May  17th Nov  14 days  26th Nov  

The onset of the Monsoon typically occurs within a remarkably narrow period of time in May. 

It withdraws usually during October in the more central areas of the Basin and in November in 

the north (Chiang Saen) and south (Tan Chau) where there tend to be wider variability from 

year to year. During 2008 the onset and end dates were within the characteristic range. The 

early withdrawal of the Monsoon, as happened in 2004 when the rains ceased a month earlier 
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than usual can precipitate serious drought conditions due to depleted soil moisture for crops 

that rely on late seasonal rainfall. 

From a temporal perspective therefore, Monsoonal conditions during 2008 appear to have been 

typical across the region. In terms of total seasonal rainfall the general picture is one of an 

average year (Fig. 2.3-24), though with the expected significant exceptions. However, drawing 

basin wide conclusions from such a small sample of data could be misleading, particularly when 

the spatial variation of rainfall is high, even at the local scale. Nonetheless the indications are 

that:  

• Total annual rainfall at Chiang Saen, Luang Prabang, Chaing Khan and Tan Chau were 

average and over the year as a whole accumulated according to a typical pattern;  

• At Vientiane, the total rainfall for 2008 of 2,200 mm would define the year as extremely 

wet, while;  

• At Pakse the annual total was significantly below normal.  

The definitive meteorological event of 2008 was the incursion into the northern regions of the 

Basin of tropical cyclone Kammuri during the first week of August which produced extreme 

water levels and volumes of runoff in the Mekong mainstream, particularly at Luang Prabang 

and Vientiane. However, the rainfalls observed in August at those sites in the north for which 

data are available, namely Chiang Saen, Luang Prabang, Chiang Khan and Vientiane do not 

reflect the extreme levels of precipitation that must have occurred in the wider northern sub 

region. This reflects the fact that the regional rain gauge network is most sparse in those remote 

areas that receive the highest rainfall on average and which generate the major volumes of flood 

runoff.  

The track of cyclone Kamurri is shown in Fig. 2.3-25 and the associated storm rainfall, based 

upon satellite imagery, shown in Fig. 2.3-26:  

• In the Lao PDR most rainfall occurred upstream of Luang Prabang. Accumulated rainfall 

over the nine days between the 6th and 14th of August was generally between 100 and 150 mm, 

though locally the figures were as high as 200 – 250 mm.  
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• In Yunnan the cumulative rainfall was similar and generally confined the extreme south, 

downstream of Jinghong.  

These areas therefore generated virtually all of the consequent flood runoff, while elsewhere in 

the Basin the rainfall was much more scattered and not directly linked to Kammuri.  

Although as expected regional catchments were all saturated at this stage of the flood season 

(Fig. 2.3-27) which would have enhanced the levels of storm runoff, the extend and magnitude 

of the rainfalls indicated in Fig. 2.3-26 appear to be modest compared to the volumes of flood 

runoff that were subsequently generated. This observation may be seen as supporting the 

emerging view that the satellite data do indeed underestimate regional storm rainfall which 

makes accurate flood forecasting more difficult. There is therefore a need for improved ‘ground 

truthing’ of satellite based estimates of storm rainfall and in particular the expansion of the 

sparse rainfall observation network in northern and eastern Lao PDR. 
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Fig. 2.3-24 Cumulative annual rainfall during 2008 at selected sites in the Mekong Basin. 

(Extremely wet and dry conditions are defined as plus/minus 2 SD, and significantly wet and dry 

as plus/minus 1 SD.) 
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Fig. 2.3-25 Track of tropical storm Kammuri – first week of August, 2008. 

 

Fig. 2.3-26 Accumulated rainfall over the Mekong Region: 6th to 14th August 2008. 
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Fig. 2.3-27 Regional soil moisture conditions during early August 2008, indicating that 

catchments were saturated. This would have maximised the flood runoff that resulted from 

tropical storm Kammuri. 

ii. Temporal aspects of the 2008 Mekong flood season 

Defining as usual, the onset of the flood season as the first sustained ‘up-crossing’ of the mean 

annual discharge and its end as the last ‘down-crossing’ the figures in Table 2.3-16 indicate that 

in the middle reaches, at Vientiane and Pakse the 2008 seasonal onset was two to three weeks 

early. Elsewhere, the timing of the start was ‘normal’ while throughout the Basin the season 

ended just two weeks later than average. 

 

Table 2.3-16 Start and end dates of the 2008 flood season compared to their historical mean and 

standard deviation at selected mainstream locations. 

Site Onset of flood season End of flood season 

Historical 

average 

Standard 

deviation 

2008 Historical 

average 

Standard 

deviation 

2008 

Chiang 

Saen 

28th June 13 days 27th June 14th Nov 14 days 22nd Nov 

Vientiane 3rd July 14 days 15th June 11th Nov 15 days 21st Nov 

Pakse 29th June 16 days 9th June 5th Nov 11 days 20th Nov 

Kratie 1st July 16 days 5th July 7th Nov 12 days 20th Nov 

Note: Levels for Vientiane were recorded at the river gauge at Kilometre 4. 
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The importance of employing a meaningful definition of the onset and end dates of the flood 

season was amply demonstrated in 2007. Then the onset of flood season conditions in the latter 

part of July and the first week of August was the latest observed in the last 80 to 90 years. As a 

consequence the low water levels observed during most of July were unprecedented and had 

negative impacts upon the environment, fisheries, agriculture and navigation. 

iii. Water levels  

The water level at reached Vientiane on the 15th of August was the highest recorded since 

records began in 1913. At 171.7 masl it was 1 m more than the maximum levels achieved in 

1966, 1971 and 2002 (Table 2.3-17). Conversely, upstream at Chiang Saen and Luang Prabang 

the 2008 maximum water levels were lower than those experienced in 1966 and by as much as 

3 m at Chiang Saen.  

The much higher 1966 water levels at Chiang Saen point to the fact that in September 1966 

tropical storm Phyllis tracked further north than did Kammuri in 2008. So while much of the 

floodwater in 1966 originated in Yunnan, in 2008, by far the major contribution appears to have 

come from the large left-bank tributaries in northern Lao PDR such as the Nam Tha, Nam Ou 

and Nam Khan. It is also worth noting that the rapid water level rise at Luang Prabang occurred 

one day before water levels rose at Man An tributary station in China. This also strongly 

suggests that the flood event was primarily caused by heavy rainfall in the basins of the Mekong 

tributaries in northern Lao PDR.  

Table 2.3-17 Comparative annual maximum historical flood water levels at Chiang Saen, Luang 

Prabang, and Vientiane. 

Year Maximum water level achieved (masl) 

Chiang Saen Luang Prabang Vientiane 

1924 No data No data 170.7 

1929 – – 170.4 

1942 – – 170.2 

1966 370.9 289.6 170.7 

1970 366.9 285.0 170.2 

1971 368.1 287.4 170.5 

2002 367.5 285.1 170.6 

2008 367.7 287.6 171.7 
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As further confirmation of this, Fig. 2.3-28 indicates that water levels during August remained 

below the flood warning and inundation levels at Chiang Saen but at Luang Prabang, Vientiane 

and Nong Khai the flood inundation levels were exceeded for up to 10 days and by considerable 

margins. Downstream of Nong Khai and towards Nakhon Phanom there were no significant 

additional contributions to these floodwaters that largely originated in Northern Lao PDR such 

that at Nakhon Phanom itself the maximum water levels reached in 2008 fell well short of the 

warning level. 

 

Fig. 2.3-28 The extent of flooding across Vientiane on the 1st September 1966, indicating the 

potential disaster that was averted by the prompt actions taken during mid August, 2008. 
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Fig. 2.3-29 August 2008 water levels on the Mekong mainstream between Chiang Saen and 

Nakhon Phanom compared to flood warning levels. 

At Pakse the flood warning level was reached for a few days following the 14th of August, 

whereas at Kratie maximum flood levels peaked 1 m below the warning level. In the Delta at 

Tan Chau and Chau Doc the alarm stage was exceeded from early August to late November but 

such conditions occur even in an average flood year, given the low lying nature of the landscape. 

iv. Flood discharges and flood volumes 

Following up the similarity between the floods of 1966 and 2008, Fig. 2.3-30 shows the 

comparative discharge hydrographs for the two years at Chiang Saen, Luang Prabang and 

Vientiane: 

 
Fig. 2.3-30 Mekong at Chiang Saen, Luang Prabang and Vientiane – comparative 1966 and 2008 

daily discharge hydrographs. 
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• At Chiang Saen the 2008 event does not compare with that of 1966 either in terms of 

peak discharge or flood volume, underscoring the fact that in 2008 outflows from China were 

not a major contributory factor, but were in 1966. Nevertheless the maximum discharge reached 

on the 12th of August 2008 of 13,300 cumecs has only been exceeded three times in 1966, 1970 

and 1971 since records began in 1960. As will be seen, the peak discharge of 23,500 cumecs in 

1966 was a huge outlier in the time series of annual maxima at Chiang Saen. 

• At Luang Prabang and Vientiane on the other hand the two events are similar both in 

terms of peak and volume. 

• At Chiang Saen and Luang Prabang the relationship between peak water level and 

discharge is consistent, both were higher in 1966. Conversely, at Vientiane although the water 

level reached in 2008 was 1 m higher than that of 1966, the discharge was slightly less. In 1966 

peak flood discharge was 26,000 cumecs, while that in 2008 was 23,500 cumecs. The 

explanation lies with the flood protection works that were undertaken after 1966 on both the 

Thai and Lao banks of the river, subsequent to the inundation of Vientiane, Si Chiang Mai and 

Nong Khai. These works involved raising flood protection levees that contain the river within 

its channel up to 14 m above the gauge datum or 172 masl. This explains why for a given 

discharge water levels are now higher and why the river did not overtop its banks and inundate 

central Vientiane as it did in 1966.  

Further downstream the severity of the flood conditions of August 2008 dissipated since the 

mainstream tributary inflows downstream of Vientiane were average or below. Fig. 2.3-31 

indicated that at Chiang Saen the peak discharge in August is more than twice the average 

discharge for the month but with the exception of further higher periods of flow in September 

and November daily flows over the rest of the year were close to average. At Vientiane 

discharges were way above normal throughout the major part of the flood season but by the 

time the river reached Kratie the annual flood hydrograph as a whole for 2008 was 

unexceptional, with below normal flood volumes. 
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Fig. 2.3-31 The 2008 daily discharge hydrograph at selected sites on the Mekong mainstream, 

compared to the long term average. 

These observations are summarised in Fig. 2.3-32 that shows the historical joint sample 

distribution of annual flood peak and volume. 
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Fig. 2.3-32 Scatter plots of the joint distribution of the annual maximum flood discharge (cumecs) 

and the volume of the annual flood hydrograph (km
3

) at selected sites on the Mekong mainstream. 

The ‘boxes’ indicate one ( 1δ ) and two ( 2δ ) standard deviations for each variable above and 

below their respective means. Events outside of the 1δ box might be defined as ‘significant’ flood 

years and those outside of the 2δ box as historically ‘extreme’ flood years. 

 

• According to the criteria, 2008 at Chiang Sean would be defined as a significant flood 

year in terms of peak discharge but ‘normal’ with respect to flood volume. The fact that 1966 

is a complete outlier in both respects is clear.  

• At Luang Prabang and Vientiane the 2008 event was extreme in terms of both variables 

and exceeded only in 1924 and 1966.  
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• Much further downstream at Kratie the 2008 event was significantly below normal in 

terms of peak discharge. The annual flood volume was, however, only marginally less than 

average. 

2) Summary of the 2008 country reports 

i. Flood loss in Cambodia  

General situation  

The annual report of the National Committee for Disaster Management (NCDM) for 2008 

indicates there was little or no flood damage in the country during the year that could be linked 

to hydrological conditions along the Mekong mainstream, the Bassac and in the Tonle Sap 

Basin. Flood warning levels were not exceeded at any time. The only flood losses arose from 

flash flooding caused by a series of tropical storms during the latter part of September in Preah 

Vihear, Kampong Thom and Bantay Meanchey Provinces which damaged about 10,500 

hectares of crops, mainly rice. The NCDM estimate of the cost of the associated damage is 

US$5.7 million, or about US$550 per hectare inundated. The figure for 2008 is below the 

average annual financial loss and less than 4% of that arising from the most extreme event of 

recent decades which took place in 2000: 

Lessons learnt  

Since minimal flood damage was reported for 2008 no direct lessons can be drawn specific to 

the year’s events. The general observations and recommendations made in previous years 

continue to apply, however. In the main these emphasize the need for a stronger financial 

commitment to national disaster management and improved inter-agency coordination. 

Specifically it is recognized that: 
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Fig.2.3-33 Cambodian flood situation in 2000, the most extreme conditions of recent decades. 

Compared to this, the situation in 2008 was one of the least damaging of recent years with water 

levels along the Mekong, Bassac and in the Tonle Sap system not reaching the alarm stage at any 

time. 

• There is a lack of systematic flood preparedness planning at the provincial, district and 

commune levels.  

• At the national level there is poor coordination between the institutions and agencies 

concerned with disaster management.  

• Hydrometric monitoring in general and during flood events in particular requires the 

appropriate levels of funding. Financial support for the operation and maintenance of the 
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recording network is also inadequate.  

• Effective disaster management should be based on a continuous process of data assembly 

and analysis including mapping areas at risk and continuously developing and testing mitigation 

measures. While of significant benefit the momentum and technical expertise developed during 

the course of short term internationally funded projects is not often sustained due to a lack of 

ongoing financial support. The design and implementation of such projects also requires 

improved coordination such that repetition is avoided and funds used in a more optimal manner. 

ii. Flood loss in Lao PDR  

General situation  

Events in Lao PDR during 2008 were obviously dominated by the August flood conditions on 

the Mekong mainstream, particularly between Luang Prabang and Vientiane. Though these 

extreme mainstream flood conditions dominated the picture at the national scale in terms of 

damage and losses, there were a number of other events across the country which had 

significant impacts at the local and provincial level. The geography of flooding in the country 

during 2008 is summarised in Fig. 2.3-34. In this section the flood conditions that occurred 

across the country other than those of mid August are briefly reviewed. 

Flooding in Bolikhamxay and Khammouane provinces caused by heavy monsoonal 

rainfall 17th – 20th June  

The relatively strong Southwest Monsoon of 2008 saw the development of sequential periods 

of intense and prolonged periods of storm rainfall, particularly over the central regions of the 

country during June. As the figures in the Table 2.3-18 below show over 800 mm was recorded 

over the 10 days between the 11th and 20th of the month at Paksane. Although extreme and is 

amongst the highest that has been observed in the central and southern regions of Lao PDR, 

this figure has been exceeded several times and by considerable margins as indicated in Fig. 

2.3-34. On two occasions more than 1,000 mm has been observed over 10 days; 1,255 mm at 

Muong Tchepon in 1927 and 1,020 mm at Attapeu in 1996. 
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Fig. 2.3-34 Lao PDR – provinces affected by flooding and local storms during 2008. 

 

Table2.3-18 Daily rainfalls observed at Paksane over the 10 days between 11th and 20th June, 

2008. 

June 

Total 

11th 12th 13th 14th 15th 16th 17th 18th 19th 20th 

35 96 110 22 98 102 196 60 83 6 808 

 

Other than extensive rural flooding the major impact of this period of exceptional rainfall was 

the flooding of the major road link to the south to a depth of 0.5 m over a distance of 500 metres. 

This lasted for several days and caused severe disruption to inter-provincial traffic. 

Flooding in the Nam Song and Nam Lik Rivers in July  

Wide spread heavy rainfalls in mid July in the upper Nam Ngum basin, with a total of more 

than 300 mm observed on the 18th and 19th at Vang Vieng, caused extensive flooding as the 

Nam Ngum, Nam Lik and Nam Song rivers rose above critical levels. Flood depths widely 

exceeded 1m, inundating over 2,000 households in the Kasy, Vang Vieng, Hinheup, Pheuang 

and Thoulakhom districts. Landslides in the Kasy district caused four deaths. 
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Fig.2.3-35 Central and southern Lao PDR – annual maximum 1, 2, 3, 5, and 10 day rainfalls 

observed at 29 sites with a combined total of 680 station-years of data. 

 

Fig. 2.3-36 Flooding in the Vang Vieng district of Vientiane province after the storms of mid July, 

with maximum observed rainfalls of more than 300 mm over two days. 
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Fig. 2.3-37 Flooding in Luang Prabang Province as a consequence of the passage of tropical storm 

Kammuri in early August. 

Flood damage and losses  

The major damage and losses were linked to the events of mid August and the passage of 

tropical storm Kammuri and were centred on Luang Prabang, Vientiane capital, Bolikhamxay 

and Khammuane provinces. Some 664 villages and 32,610 households were affected, 3 people 

were killed and 28,500 hectares of rice and other crops damaged. Livestock losses were 

significant as was damage to national infrastructure, particularly roads, bridges and irrigation 

systems.  

Local flash flooding in the northern and central regions of the country during June, July and 

September affected 11 districts, 90 villages and 2,500 households and 4 people were killed by 

landslides. In the agricultural sector 2,250 hectares of crops were damaged and some livestock 

lost.  

The financial loss is currently estimated to be US$56 million, by far the highest figure since 

systematic damage assessments began in the early 1990s.  

Lessons learnt  

Given that the August flooding in Vientiane capital and Luang Prabang was the most severe in 

almost 50 years meant that much was learnt with regard to flood forecasting and emergency 
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response and how the impacts of comparative events in the future might be mitigated.  

• Although the short term forecasting over 1 to 2 days was reasonably accurate and 

provided sufficient time for the implementation of emergency measures such as sandbagging, 

the accuracy of the medium and longer term forecasts could be improved significantly. 

Improvements to hydrometric and in particular to the storm rainfall observation network in the 

northern regions of the country are required in order to provide the longer lead times warning 

of the development of critical conditions within the large northern tributaries such as the Nam 

Ou. This is particularly relevant as it becomes evident that the satellite images that indicate 

regional storm rainfall during the passage of tropical storms appear to be providing 

underestimates and that more ‘ground truthing’ of extreme rainfall is needed.  

• Unplanned urban development and the removal of natural flood storage will contribute 

to increased damages and losses in the future and the issue needs to be addressed.  

• The inventory of equipment available to the emergency response agencies needs 

improvement, particularly with regard to boats and vehicles suitable for accessing and 

evacuating stricken areas. 

iii. Flood loss in Thailand  

General situation 

Two major events dominated the flood situation in the Mekong region of Thailand during 2008:  

The consequences of cyclone Kammuri during August and the resultant extremely high water 

levels in the Mekong mainstream which caused over bank flooding over considerable areas in 

Nan, Chiang Rai, Nakhon Phanom, Sakon Nakhon, Nong Khai, Mukdahan, and Phetchabun 

provinces.  

Extreme storm rainfalls caused by tropical storm Mekkhala between September 30th and 1st 

October. Flooding was widespread nationally but the Mekong region was affected particularly 

Khon Kaen and Loei provinces and the Mun Chi Basin. Earlier during the first two weeks of 

September at Khon Kaen more than 50 mm was recorded on most days, with more than 125 

mm observed on the 13th, 16th, and 17th of the month causing severe local disruption and 
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damage.  

Tropical storm Noul passes over the southern regions of Thailand during November and caused 

significant losses and damage but not within the Mekong region.  

Over the NE of the country the regional rainfall for the 2008 monsoon season is estimated to 

have been 1,650 mm, about 20% above average – largely explained by higher than normal 

rainfall in between September and November. However, there was considerable geographical 

variation caused by quite local synoptic conditions that resulted in exceptional storms over 

several days or weeks, such as those that were confined to Khon Khaen Province during early 

September. No instances of serious flash flooding were reported from the north of the country, 

in Chiang Rai Province for example. The tends to confirm the observation made elsewhere that 

the extreme rainfall associated with cyclone Kammuri that caused the Mekong flood conditions 

of mid August were largely confined to within the northern regions of Lao PDR. 

At the national level1 the total financial losses for 2008 flooding amounted to 75% of the 

average figure over the six years from 2003 to 2008. Of the 2008 losses some 40% was ascribed 

to the impacts of tropical storm Noul over the southern regions of the country outside of the 

Mekong Basin.  

The Mekong floods of August  

As on the left bank of the Mekong in Lao PDR, flood inundation due to extreme mainstream 

water levels in mid August on the right bank in Thailand was mainly in semi urban and rural 

areas that did not have the benefit of flood protection levees. Where these were present, in Nong 

Khai for example, the central urban districts suffered only minor flooding and disruption. 

However, even here, as in Vientiane, sand bags were strategically placed to manage the risk. In 

all 7 provinces and over 2,300 villages were affected in Thailand, not only those directly 

adjacent to the Mekong mainstream but also those along the tributary rivers such as the Nam 

Loei and Nam Songkhram. As in all years when water levels in the mainstream reach their peak 

there are tributary backwater effects which can extend far upstream such that inundation 

extends over wide areas beyond those immediately adjacent to the Mekong. 
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Intense local storms during early August intensified the impacts of the over bank Mekong 

flooding. For example, at Nakhon Phanom on the 11th 270 mm was recorded and almost 150 

mm at Nong Khai on the same day. This combination of events resulted in six deaths. 

 
Fig. 2.3-38 Flooding in Nakhon Phanom Province in mid August. 

Flooding in Khon Kaen province – September  

If the figures are correct the total rainfall for September 2008 at Khon Kaen was 1,990 mm, 

which compared to the available historical records over the 55 years between 1950 and 2004:  

•Is more than 1.5 times the mean annual rainfall of 1,250 mm;  

•Is higher than the highest recorded annual rainfall of 1,850 mm observed in 2000;  

•Is more than seven times the average September rainfall of 260 mm;  

•Is more than three times the highest recorded September figure of 600 mm observed in 

1982 (Fig. 2.3-39). 
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Fig. 2.3-39 Khon Kaen: The sample distribution of September rainfall over the 55 years from 

1950 to 2004 compared to the reported 2008 monthly figure of 1,990 mm. 

 

If this is indeed the case then rainfall conditions at Khon Kaen during September 2008 

were unprecedented by some considerable margin.  

The consequent flooding extended over 23 provincial districts to a mean depth of 0.3 m. 

Two people were reported to have died. 

Flood damage and losses  

The total national figure for flood losses in Thailand during 2008 has been estimated to be 

US$72 million, of which US$28 million occurred in the far south of the country during the 

passage of tropical storm Noul. This flooding in the south and that in the western provinces 

during October would appear to account for the greater part of the national damage. Although 

substantially higher than those of 2007, the 2008 figures are much less than the average over 

recent years and less than half of those of 2005 and 2006.  

The damage in the Thai Mekong region was generally confined to rural areas and the 

agricultural sector and although the water levels in the Mekong were the highest for almost 50 

years their impact in terms of monetary loss appears to have been modest compared to events 
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elsewhere in the country during 2008. 

 

Fig.2.3-40 Flooding in Khon Kaen Province as a result of unprecedented September rainfall. 

 

Lessons learnt  

As in any emergency response activity coordination between the various agencies responsible 

is key to effective implementation. In Thailand a comparatively wide range of organizations 

provide aid such as the Rajaprajanugroh Foundation Under Royal Patronage, the Thai Red 

Cross Society, the Department of Disaster Prevention and Mitigation, National, Provincial and 

District Authorities, the Royal Irrigation Department, the army, the Department of Water 

Resources and so on. A need is recognized for improved planning and coordination between 

these bodies at the community, basin and national level.  

The government’s National Policy statement on Land, Natural Resources and the Environment 

of December 2008 heeds the lessons of recent national disasters and calls for a greater emphasis 

upon preventive measures, such as early warning systems and the use of geo-informatics to 

identify and monitor areas at risk. Amongst the approved measures is the installation of an early 

warning system for flash flood and landslide risk which will cover 2,300 villages by 2012, the 

establishment of the ‘Mekhala Centre’ for water crisis management which will exploit modern 

IT technology and Decision Support Tools and improved flood warning in the Mun Chi Basin 

based on an expanded telemetry system. 

iv. Flood loss in Viet Nam  

General situation  
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Although water levels in the Mekong Delta at Tan Chau and Chau Doc exceeded warning levels 

for considerable periods of the 2008 flood season, flood damage in this part of the country was 

limited and less than that for a typical year. In fact over the year less than 70 ha of rice paddy 

was reported to have been damaged. The only significant inundation occurred in mid October 

as a result of spring tide conditions causing widespread but brief flood inundation in a number 

of delta provinces and Can Tho City, and in late November as a consequence of the intense 

rainfall linked to the passage of tropical storm Noul over the southern regions of Viet Nam.  

In the Central Highlands, specifically in the upper Se San and Sre Pok river basins, a number 

of local flash floods occurred, with those of mid May, early August and late November being 

the most damaging. Generally, however, as in the Delta, 2008 was a year that saw the lowest 

levels of flood losses observed in recent years.  

Flash flooding in the upper Se San basin  

During the first half of August, at the same time that tropical storm Kammuri was passing over 

the northern regions of the Lower Mekong Basin, heavy rainfall occurred over parts of the 

Central Highlands, particularly in Kon Tum Province in the upper Se San basin, with as much 

as 355 mm observed in the 7 days between the 2nd and 8th of the month.  

Table 2.3-19 Storm rainfall observed in the upper Se San Basin between the 2nd and 8th of 

August, 2008. 

Station River basin Rainfall (mm) 

Mang Canh Dak Bla 175 

Sa Thay Dak Bla 190 

Dak Lay Dak Bla 185 

Pleiku Dak Bla 280 

Dak Mot Se San 155 

Kon Plong Se San 285 

Dak To Dak Takan 185 

Kon Tum Se San 355 
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On the 7th in Dak Bla village and Kon Tum town flash flooding caused considerable damage 

to residential property, crops and infrastructure and included one death. Almost 100 ha of rice 

paddy were lost completely and 150 ha damaged, 8 rural bridges were damaged and total costs 

estimated to be VND 15.5 billion.  

Flash flooding in the upper Sre Pok basin  

During early May local monsoonal low pressure systems brought heavy rainfall to the upper 

Sre Pok basin and flash floods to Dak Nong province on the 11th, which resulted in four deaths. 

Later in the year in November tropical storm Noul caused further flash flooding and significant 

damage to 60 houses along with two further two deaths. 

Table 2.3-20 Rainfall observed in the upper Sre Pok: 14-6th November. 

Station  River basin  Rainfall (mm)  

Buon Ma Thuot  Sre Pok  135  

Buon Ho  Sre Pok  160  

Giang Son  Sre Pok  225  

Duc Xuyen  Sre Pok  110  

Bridge 14  Sre Pok  115  

Krong Buk  Sre Pok  290  

 

Fig. 2.3-41 Typical flash flood conditions in the Central Highlands, indicating high flow velocities 

and considerable erosive power. Landslides in the steep terrain add to the hazard since they can 

block river channels. When they collapse or are overtopped, a wave of floodwater is released 

containing huge amounts of sediment and debris. 
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Flood damage and losses  

Flood damage in the delta during 2008 was insignificant. In the upper Se San and Sre Pok 

though flash floods did occur with some loss of life, total damages were small compared to 

previous years. For example, during 2008 costs were estimated to be US$1 million, compared 

to US$51 million in 2007.  

Lessons learnt  

The benign flood conditions in 2008 in the delta served to emphasise the benefits of the annual 

Mekong flood with regard to agriculture fisheries and the environment. Although flood 

protection and mitigation measures both structural and non-structural continue to be 

implemented in the Delta, it is recognised that more needs to be done in the Central Highlands 

where flash flooding is a perennial hazard. By definition such events are extremely difficult to 

forecast, though by monitoring levels of catchment saturation, improving the accuracy both 

spatial and temporal of short term rainfall forecasts, mapping the most vulnerable areas and 

encouraging people not to live in them would serve to reduce the significant losses in terms of 

both property and lives that occur year in, year out. It is acknowledged that mitigating the 

impacts of flash floods in Viet Nam would be a considerable and very expensive challenge, not 

withstanding the significant social challenges that exist and the fact that such floods occur 

throughout the country and are a major cause of loss of life. Although qualitatively the 

conditions that cause them are well understood the quantitative meteorological and 

hydrological thresholds that trigger them within various types of landscape are not and provide 

an area of much needed research. 

2.3.4 Flood Benefit 

Flood is two-sided. It imposes negative impact on human production and life on the one hand 

and on the other hand, improves soil fertility by taking with it a great many organic matters. As 

for the Mekong River Basin, Cambodia’s flood plains and Mekong Delta are among the earliest 

origins of Southeast Asian civilization, where people recognized early before 1800 that the 

millions of tons of sediment deposition rich in organic matters taken by floods could improve 
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the agricultural productivity of the farmland in Cambodia’s flood plains and Mekong Delta. 

Table 2.3-15 shows the gross benefit the floods of the Mekong River bring to the agricultural 

production of Cambodia and Viet Nam. Fig. 2.3-42 demonstrates the paddy cultivation industry 

after floods in Cambodia’s flood plains.  

 

Table 2.3-15 Gross Benefit of Mekong River Floods for Regional Agricultural Production1. 

Country 
Agricultural Value 

of Flood (108 USD) 
Remarks  

Cambodia  10 

2006 data. Basis of calculation: Paddy area takes up 90% 

of gross agricultural area, and 32% of paddy area is 

located in flood plains 

Lao PDR Non-significant  
Agriculture is largely dependent on summer rain and 

autumn irrigation  

Thailand  Non-significant - 

Viet Nam  35 2004 Mekong Delta data  

Total  45 - 

 

Fig. 2.3-42 Post-flood paddy cultivation in flood plains of Cambodia2. 

 

Floods also bring significant benefits to the aquaculture industry represented by fishery, in 

addition to agriculture. The variation of the biologic amount of fish catch in 1998-2007 is shown 

                                                 
1 Annual Mekong Flood Report 2008,Mekong River Commission,2009.9 

2 The same as above. 
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in Fig. 2.3-43. It can be seen that floods registered long duration and wide coverage between 

2000 and 2002, when the biologic amount of fishery was also high.  

 

Fig. 2.3-43 Relationship between the Biomass of Fish Catch and the Yearly Flood Index at the 

Tonle Sap Lake1. 

 

In addition to bringing forth said agricultural and fishery benefits, floods in the Mekong River 

Basin are also of important significance for maintaining the ecological service value of wetland, 

which includes many functions such as food and freshwater supply, climate regulation, 

hydrological rhythm, pollution control, leisure and entertainment, aesthetics and education, 

biodiversity protection and nutrient cycling. Fig. 2.3-44 shows the Sipandone wetland of Lao 

PDR along the Mekong River.  

                                                 
1 Annual Mekong Flood Report 2008,Mekong River Commission,2009.9 
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Fig. 2.3-44 Sipandone wetland in Lao PDR. 

 

2.4 Summary of Drought 

Drought means the precipitation in a period is apparently smaller than multi-year average 

precipitation, leading to a relative shortage of water for a series of water circulation elements. 

The water circulation process follows an axis from atmospheric process (precipitation), surface 

process (surface water) to underground process (soil water, groundwater). Water deficit in a 

link will affect the next link, and these links will influence one another along with water 

circulation progress. Water deficit in any stage of water circulation will lead to drought in the 

corresponding form. When rainfall of a region is deficit compared to the historical level, the 

region will suffer meteorological drought; along with the progression of the drought, soil 

moisture will decline continuously because of the lack of rainfall replenishment, which will 

make it difficult for the effective replenishment of river runoff and thereby, will cause the 

hydrological drought that features slower and smaller flow. Based on the aforementioned 

formation mechanism, American Meteorological Society (AMS) classifies drought as: 

meteorological drought (precipitation decreases evidently compared to the same period of 

normal years), hydrological drought (long-term deficiency of precipitation leads to shortage of 

surface water and groundwater compared with multi-year average) and agricultural drought 


