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ID Name River Status 
Storage

（106m3） 

Drainage 

area 

（km2） 

V005 Se San 3A Se San Existing <10 8084  

V006 Se San 4 Se San Existing 100-1000 9326  

V007 Se San 4A Se San Existing <10 9368  

V008 Duc Xuyen 
Sre Pok, Ea 

Krong Kno 
Planned 100-1000 1100  

V009 Buon Tua Srah 
Sre Pok, Ea 

Krong Kno 
Existing 100-1000 2930  

V010 Buon Kuop Sre Pok Construction 10-100 7980  

V011 Dray Hlinh 2 Sre Pok Existing <10 8880  

V012 Sre Pok 3 Sre Pok Existing 10-100 9410  

V013 Sre Pok 4 Sre Pok Construction 10-100 9568  

V014 Dray Hlinh 1 Sre Pok Existing <10 8880  

V015 Sre Pok 4A Sre Pok Planned <10 9568  

 

 

Fig. 5.2-30 Reservoirs in Mekong River Basin in Viet Nam. 
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（2）Levee projects 

In the Mekong delta, besides revetments in urban region, most of the river sections do not have 

high quality protection projects (Fig. 5.2-31). During the 2017 flood, large-scale bank collapse 

and erosion took place (Fig. 5.2-32), in which disaster was avoided through effective prevention 

and evacuation of people. In the upper Mekong Delta, paddy that relies on fresh water irrigation 

is the major crop. In dry season, the region is faced with a shortage of fresh water because little 

water comes from upper Mekong River and intrusion of downstream saltwater. Besides, gates 

used to block saltwater are mainly located on internal small channels and big channels are not 

installed with gates, so large-range salinity intrusion takes place during high tide. The lower 

region is basically exempted from the influence of salinity intrusion because it mainly relies on 

aquaculture that is resilient to saltwater. 

 

Fig.5.2-31 Natural bank in the Mekong delta.   Fig.5.2-32 Bank erosion in the Mekong delta. 

5.2.6 Mainstream Flood Prevention 

(1) From the Chinese border to Chiang Saen, Thailand 

From the Chinese border to Chiang Saen of Thailand, it is mainly the boundary river between 

Laos, Myanmar and Thailand. This river section is dominated by a mountain valley-type river 

channel. The river section is trapezoidal. When the water level is low, the river is about 5-6 m 

deep. In the wet season, the river water level will rise about 10 m, which is almost bankfull. 

There is a small population around this river section and the runoff mainly comes from Lancang 

River in China and several small tributaries in Thailand, Laos and Myanmar.  

(2) From Chiang Saen to Vientiane 
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The river channel from Chiang Saen to Vientiane becomes broader, and there are terraced river 

floodplains and crops fields. There are large population-concentrated cities such as Chiang Saen, 

Chiang Khan and Nongkhai on Thai side; and on Laotian side there are cities with large 

population such as Luang Prabang and Vientiane. In these urban areas where the population is 

concentrated, there are generally revetments that can withstand higher water level. The 

farmland on both sides of the river is mostly natural banks and is vulnerable to flooding. In 

particular, there are two large tributaries of Mae Nam Kok and Mae Nam Ing along the river 

section of Chiang Saen on Thai side; and on the Laos side near Luang Prabang, there are several 

large tributaries such as Nam Ou, Nam Soung, and Nam Khan that originate from Annan 

mountain area. These tributary floods could easily encounter floods from the Lancang River, 

resulting in flooding on both sides of the river and causing outer flooding and inner water 

logging to cities.  

(3) Vientiane to the south border of Laos 

Vientiane to the south border of Laos, it is mainly boundary river between Thailand and Laos, 

and the lower half is the inner river section of Laos. This section basically has similar 

topography of the previous one, and there are more cities with concentrated population on both 

sides. There are cities such as Nakhon Phanom, Mukdahan and Khong Chiam in Thailand; 

Thakhek, Savannakhet and Pakse in Laos. In terms of tributary, there are Huai Luang, Nam 

Songkhram and Nam Mun on the right bank of Thailand and Nam Ngum, Se Bang Fai, Se Bang 

Hieng and Se Done originating from the Annan mountainous area on the left side of Laos. There 

are sluices and pumps at the junction of mainstream Mekong River and Huai Luang River on 

the Thai side. And on the Nam Mun tributary there is a large dam project (Puk Mun Reservoir, 

with a storage capacity of 125 million m3). These projects are significant in flood prevention 

and drainage in the tributary basin on the Thai side. While the tributaries lacking in sluices and 

dams on Thai side and the incoming tributaries from Laotian side are susceptible to flood from 

mainstream Mekong River. The floods in farmland and cities on both sides of this river section 

are mainly from the tributary in the upper reaches and left Annan mountainous areas; and there 

might be also small amount of flood from tributaries on the right bank in Thailand.  

(4) Within Cambodia 
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The Mekong River is mainly inland rivers in Cambodia. The floodplain of Mekong River and 

the Tonle Sap Lake in Cambodia stores and detains the flood. Without flooding the downstream, 

the Mekong River floodplain and Tonle Sap totally stores about 100 km3 of flood water. The 

flood storage capacity of the Mekong River floodplain and the Tonle Sap Lake plays an 

important role in flood regulation and replenishment in Mekong Delta. The Tonle Sap Lake on 

the right bank not only detains floods in the upper reaches of the Lake District in the mountain 

area, but also stores floods from the Mekong River during the rainy season and replenishes it 

to the Mekong River during the dry season. On the left bank there are three major tributaries of 

Se Kong, Se San, and Sre Pok, which originate from Laos and the Annan Mountains of Vietnam. 

The main large population-concentrated cities along the Mekong River in Cambodia include 

StungTreng, Kratie, Kompong Cham and Phnom Penh. These cities are susceptible to the 

cumulated impact of floods from the upper reaches of the Mekong River and the three 

tributaries of Se Kong, Se San and Sre Pok. Except for the cities with concentrated population, 

it is mostly floodplain on both sides of Mekong River where natural fishery is the major 

economy and the flood hazard is not serious. But now some areas have been cultivated. Once 

there is a major flood, the damage will be severe.  

(5) Delta  

The delta of the Mekong River is mainly in Viet Nam. From the perspective of the basin, this 

area is most vulnerable to flooding. But with the immense storage and detention by upstream 

floodplain and Tonle Sap Lake in neighboring Cambodia, it can withstand most floods provide 

a steady supply of fresh water during the dry season. However, with the development of 

floodplains in Cambodia, this function may be affected to some extent. And the backflow 

caused by high water lever could worsen the impact. The delta is mainly dominated by 

agriculture, and near the coastal areas the fishery. The cities with large populations are Chau 

Doc, Tan Chau, Long Xuyen, Cao Lamh, Cao Tho and Vinh Long, etc. These cities are all 

located on the banks of mainstream Mekong River and Bassac River. In the event of a major 

flood or a high tide, the entire Mekong Delta may be flooded. 

(6) Discharge Capacity of Sections on Mainstream Mekong River 
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The Mekong River Commission has played an important role in monitoring, forecasting and 

early warning of water conditions in the Mekong River Basin. Table 5.2-5 shows the discharge 

capability of the main hydrological monitoring stations on mainstream Mekong River based on 

the statistics of the Mekong River Commission. The flood discharge is calculated according to 

the relationship between water level and discharge volume based on the cross section at each 

station (see section 5.2). The capacity of reservoirs built or under construction along Mekong 

River in Thailand, Laos, Cambodia and Vietnam is 34.35 km3, accounting for 8.59% of the 

Mekong River's average annual total runoff (400 km3). The planned reservoirs capacity of Laos 

is 29.65 km3, that of Cambodia 18.89 km3, and Vietnam 0.54 km3. After all these planned 

reservoirs have been built, the total reservoir capacity on Mekong River is 83.43 km3, 

accounting for 20.86% of Mekong River's average annual total runoff. Under the current 

conditions, even though these reservoirs are full, the Mekong River itself has more than 90% 

of runoff floods on a multi-year average; under the planning conditions, it has nearly 80% of 

runoff floods on a multi-year average. In addition, most of the reservoirs on Mekong River are 

mainly for power generation and irrigation, and have not been considered for their flood 

prevention functions. Therefore, the flood prevention situation in the countries along Mekong 

River has not changed fundamentally.  

Table 5.2-5 Discharge Capacity of Main Hydrological Monitoring Stations on Mainstream 

Mekong River1. 

No. 
Name of 

Station 
Reach  Country  

Warning 

water 

Level  

(m) 

Flood 

water  

Level 

(m) 

Flood 

Discharge 

(m3/s) 

1 
Chiang 

Saen 
Upper Mekong River Thailand  11.5 12.8 17610 

2 
Luang 

Prabang 
Upper Mekong River  Lao PDR  17.5 18.0 18885 

3 
Chiang 

Khan 
Upper Mekong River Thailand 14.5 16.0 21497 

4 Vientiane Middle Mekong River  Lao PDR  11.5 12.5 22772 

                                                 
1The correlation between water lever and runoff below Kratie is unstable, and the corresponding runoff of certain 

flood water level is unavailable. 
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No. 
Name of 

Station 
Reach  Country  

Warning 

water 

Level  

(m) 

Flood 

water  

Level 

(m) 

Flood 

Discharge 

(m3/s) 

5 Nongkhai Middle Mekong River Thailand 11.4 12.2 18658 

6 Paksane Middle Mekong River  Lao PDR  13.5 14.5 23800 

7 
Nakhon 

Phanom 
Middle Mekong River Thailand 11.5 12.0 30470 

8 Thakhek Middle Mekong River  Lao PDR  13.0 14.0 38521 

9 Mukdahan Middle Mekong River Thailand 12.0 12.5 31811 

10 Savannakhet Middle Mekong River  Lao PDR  12.0 13.0 37610 

11 
Khong 

Chiam 
Middle Mekong River Thailand 13.5 14.5 33475 

12 Pakse Middle Mekong River  Lao PDR  11.0 12.0 38899 

13 StungTreng Lower Mekong River Cambodia  10.7 12.0 66018 

14 Kratie Lower Mekong River Cambodia  22.0 23.0 58540 

15 
Kompong 

Cham 
Lower Mekong River Cambodia  15.2 16.2 - 

16 Chaktomuk Bassac River Cambodia  12.0 15.0 - 

17 Prek Kdam  Tonle Sap River Cambodia  9.5 10.0 - 

18 Tan Chau Lower Mekong River Viet Nam 3.5 4.5 - 

19 Chau Doc Bassac River Viet Nam 3.0 4.0 - 

 

5.3 Structural Measures for Drought Relief  

Improving the water resources support capacity during drought through building irrigation 

systems like reservoirs, sluices, canals and increasing area of irrigation regions is a major 

structural measure for drought relief in Mekong River Basin countries. The data used in this 

section was mainly based on MRC publications1.  

As far as the entire river basin is concerned, nearly 6755 irrigation projects have been put into 

use, covering an area of 4.78 million hm2. In terms of spatial distribution, the irrigation area is 

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

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

2011. 

http://www.mrcmekong.org/assets/Publications/MRC-Irrigation-Database-Improvement-final-for-web.pdf
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mainly in the Delta of Mekong River, the northern and northeastern parts of Thailand, the 

southern part of Cambodiaand the upper reaches of the Sre Pok basin in Vietnam. In terms of 

seasonal distribution, current irrigation projects are mainly used to cope with the drought that 

occurs during the wet season rice planting. Specifically, wet-season rice accounts for the largest 

area of irrigation, up to 87%; dry-season rice accounts for 31%; third-season rice, which is 

mainly grown in southern Vietnam and a small part of Cambodia, accounts for about 37%; the 

non-rice fields account for about 15% of the irrigated area. At present, there are over 1300 

dams/reservoirs for irrigation in the basin, of which most are Earth dam. About half of the 

dams/reservoirs are located in the Highlands of Viet Nam.  

The following is an analysis of the specific structural measures of countries in the basin. 

5.3.1 Cambodia 

Cambodia has built up 2,047 irrigation projects, with a gross irrigation area of 479,762 hm2 in 

wet season, and average irrigation area per project is 234 hectares. In specific, up to 2011, the 

number of large-scale systems whose irrigation area exceeds 5,000 hectares amounts to 33, the 

number of medium-scale systems whose irrigation area ranges between 200 and 5,000 hectares 

is 955, and others are small-scale systems whose irrigation area is smaller than 200 hectares. In 

terms of spatial distribution, irrigation structural measures are mainly located in the southern 

region, especially in Phnom Penh and surrounding Tonle Sap Lake, and their irrigation area 

takes up 10-30% of local area (district/ county), which indicates water use of above regions in 

dry period can be guaranteed effectively. Relatively speaking, there is almost no irrigation 

project in other regions, especially in the northeastern region, northwestern region and other 

remote regions. From the temporal perspective, Cambodia has three harvests of paddy a year. 

Current projects mainly provide irrigation water for paddy in dry season and in wet season 

(either around 50%), and little irrigation water is provided to the third-season paddy (between 

dry season and wet season) and other crops (except paddy). In future 10 years, Cambodia plans 

to increase nationwide irrigation area to 774,000 hectares by 2030.  

5.3.2 Lao PDR 
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Lao PDR has built up 2,094 irrigation projects, with an irrigation area of 238,019 hectares in 

wet season. Because most irrigation measures are of small scale (see Fig. 5.3-1 and 5.3-2), 

average irrigation area per project in Lao PDR is merely 113 hectares. The irrigation area in 

Lao PDR is much smaller than that in other countries. On the one hand, land suitable for 

irrigation is limited because of the long, narrow and steep terrain; on the other hand, irrigation 

input was small in history. In terms of spatial distribution, existing irrigation projects gather in 

the corridor zones along tributaries of Mekong River and lower flood plains, and mainly aim to 

irrigate paddy fields. For instance, pumping stations, gates for flow control and 16-kilometers-

long conveyance canals are built in Vientiane, Pakse, Thakhek, Savannakhet, Champasak and 

other cities along the Mekong River. In Lao PDR, irrigation area takes up less than 3% of local 

area (district/county) and even less than 1% in most regions. Nevertheless, Lao PDR is exerting 

efforts to develop its hydropower potential and improve water resources project guarantee 

capacity. On the current basis, Lao PDR plans to build more irrigation projects for dry season 

rice and non-rice crops irrigation on the plateau region and increase national irrigation area to 

213,000 hectares by 2030, which will promote engineering support capability for drought relief. 

    

Fig.5.3-1 Wood weir in Lao PDR.                Fig.5.3-2 Floating pump in Lao PDR. 

5.3.3 Myanmar 

Myanmar is the largest country in the Mekong River, but it is less dependent on the Mekong 

River because only 2% of its territorial area is located here. Though the area situated in the 

Mekong Basin is remote region without development, structural measures in other regions of 

Myanmar is not underdeveloped. In specific, famous dams include North Nawin, South Nawin, 

Phyu Chaung and Wegyi. In addition, Myanmar has constructed 207 irrigation pipelines 

covering an area of 250,000 hectares. Construction and management of these water resources 
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projects provides effective water resources guarantee and policy support for coping with 

drought disasters.  

5.3.4 Thailand 

About 36% of Thailand’s territorial area, covering 166,000 square kilometers and mainly 

located in the northeast, fall within the Mekong River Basin. On Mekong tributaries in Thailand, 

256 dams/reservors have been buit up for irrigation, with accessory constructions of sluices, 

pumps and canals (Fig. 5.3-3), forming a complete set of water division-irrigation system. Take 

Huai Luang irrigation project as example（Fig. 5.3-4）. It was buit up in 1994, with two-way 

sluice of three 11m-wide channels, the maximum drainage capacity is about 990m3/s. The 

irrigation area around the project is about 92911 hectares, of which the low-lying area is 42227 

hectares, accounting for about 45%; the remaining 55% (50684 hectares) is the high land. The 

main crop type there is rice, with an area of 2.02 million hectares, makes up 74％ of the total 

area. The remaining 26% is covered by various commercial crops. Along the canals, there are 

sluices and gates, water will be pumped from mainsteam Mekong to the reservoir when drought 

happens, and then gate will be closed to raise the water level for irrigation in this region. 

Thailand has built up 134 irrigation facilities in the Mekong River Basin. Thailand ranks only 

second to Viet Nam by an irrigation area of 0.904 million hectares in wet season, the share of 

irrigation area (in area of local district/ county) is close to or larger than 10% in most regions. 

For spatial distribution, irrigation projects and irrigated regions are largely located in corridor 

zones along rivers and flood plains in northeastern Thailand in the Mekong River Basin. From 

the temporal perspective, wet-season paddy takes the largest share of irrigation area, nearly 

95%; and the share of irrigation of dry-season paddy is the smallest one, less than 3%. Because 

of low runoff, high groundwater level and soil salinization, the irrigation of dry-season paddy 

is restricted. Thailand is planning to build more irrigation projects in the northeastern region in 

the Mekong River Basin, with the aim to further andvance the irrigation area and irrigated raio.  
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Fig. 5.3-3 An irrigation canal in Thailand. Fig. 5.3-4 Huai Luang irrigation project in 

Thailand. 

5.3.5 Viet Nam 

Viet Nam has built up 670 dams/reservoirs for irrigation, 643 of which were identified as Earth 

dam. Viet Nam currently has 1360 existing irrigation projects, average irrigation area per 

project reaches 1,750 hectares, adding its irrigation area to 2.38 million hectares in wet season 

or around 50% of the area of the whole region, see Fig. 5.3-51. It indicates that nearly half the 

crop land in the Mekong Delta can be irrigated effectively. Similar with Cambodia, Viet Nam 

has three harvests of paddy a year—wet-season paddy, dry-season paddy and third-season 

paddy between them. At present, Viet Nam’s irrigation projects mainly provide irrigation water 

to wet-season paddy and third-season paddy, and little irrigation water is provided to dry-season 

paddy and other crops. Viet Nam plans to build more small-scale irrigation projects in the 

eastern highland region. These irrigation projects will be used mainly to guarantee water supply 

for crops in non-paddy regions.  

                                                 
1 Overview of the Hydrology of the Mekong Basin，Mekong River Commission，November 2005 
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Fig.5.3-5 Canal systems in the Mekong delta inViet Nam. 

In Mekong Delta, saltwater intrusion increases the salinity of fresh water in the Mekong River, 

due to which the water can be hardly used for irrigation and “non-drought water deficit” is 

caused. Presently, Viet Nam has built a series of saltwater obstruction projects on small 

tributaries (e.g. Cai Oanh Tide Gate in Fig. 5.3-6), for the purpose of controlling the connection 

and exchange between inland rivers and saltwater and eliminating the influence of saltwater 

intrusion through structural approaches. Nevertheless, there is almost no tide gate on big 

tributaries, so the maintream is still not exempted from the influence of saltwater intrusion. 

Besides, Viet Nam strengthens the coordination with upstream countries, and relieves drought 

influence through increasing water from the upstream. 
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Fig. 5.3-6 Cai Oanh Tide Gate in the delta region of Viet Nam. 

5.3.6 Drought Relief in the Basin 

The asymmetry of the upstream and downstream positions of countries along the Mekong River 

determines that these countries are not independent individuals, but are bonded by natural 

hydrological links. In order to meet the needs of drought control, upstream countries can usually 

transfer water from the Mekong River to tributaries for irrigation by constructing a large 

number of irrigation projects. This negative effect of “upstream mentality” giving priority to 

their own needs may lead to few water available in downstream countries, which in turn 

undermines their drought control capability. For example, in 2016, a large-scale meteorological 

and agricultural drought occurred in the Mekong River Basin. The Chinese government 

provided emergency water supplement to the Mekong River by increasing the outflow of the 

Jinghong Reservoir. The research shows that during the emergency supply period, the net 

contribution of the discharge amount of Jinghong station to the total runoff of each hydrological 

station decreases from upstream to downstream. During this period, the runoff from upstream 

in Chiang Saen, Nongkhai and StungTreng stations respectively accounted for 99%, 92% and 

58% of the total runoff, and the net contribution rates of emergency water supply were 44%, 

38% and 22% respectively. For the StungTreng station located downstream, the net contribution 
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rate of emergency water supply is lower than the upstream stations, due to the water intake and 

use by countries in the middle and upper reaches, the consumption of water along the way and 

the inflow of tributary water. This indicates that only depending on the water supplement from 

upstream Jinghong station has a limited impact on drought relief downstream. Therefore, 

coordination and communication between countries along the Mekong River should be further 

strengthened, and scientific planning should be carried out from the whole basin level to further 

explore the greater potential for drought relief. 

5.4 Non-structural Measures for Flood Prevention and 

Drought Mitigation 

5.4.1 Mekong River Commission 

As a cooperative organization for flood management of the Mekong River for countries in the 

basin, the Mekong River Commission (MRC) is responsible for collecting rainfall and 

hydrological data submitted by each country and forecasting floods of main rivers in the basin. 

In the flood season, between June and October each year, the Regional Flood Management and 

Mitigation Center subordinate to MRC will release flood forecasts and alerts every day. Water 

levels of 22 predictive points in the Mekong River Basin are forecasted according to the data 

of 146 hydrological and meteorological stations of all countries in the basin. The Regional 

Flood Management and Mitigation Center sends the daily bulletin to MRC, NOGs, media and 

the public. Fig. 5.4-1 shows the water level forecast results of rivers in the basin for next 5 days. 

In Fig. 5.4-2-Fig. 5.4-4, Nongkhai River is taken as an example for an introduction to the 

measurement, forecast and comparison of its water level. Fig. 5.4-5-Fig. 5.4-7 are information 

diagrams about flash flood warning and forecast released by MRC.  



 

204 

 

 

Fig. 5.4-1 Flood forecasting of MRC. 

 

In Fig. 5.4-1, blue represents normal water level, yellow means warning water level is exceeded, 

and red means flood level is exceeded. In specific, it forecasts the water level will reach the 

flood level, namely entering into the warning state, in 3 days, and the flood level is determined 

by each member country.  
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Fig.5.4-2 One cross section and water level of Nongkhai River. 

 

 
Fig.5.4-3 Observed water level in the past 7 days and predicted water level in the next 3 days of 

Nongkhai River.  

 

In Fig. 5.4-4, blue line represents the measured water level, orange line represents the forecasted 

water level, red line is the flood level, yellow line is the warning level, and black line is the 

average annual level.  
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Fig. 5.4-4 Water level of Nongkhai station in flood season in different years. 

 

 

Fig. 5.4-5 Early warning of flash floods in the next 1 

hour. 

Fig. 5.4-6 Early warning of flash floods in 

the next 3 hours. 
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Fig. 5.4-7 Early warning of flash floods in the 

next 6 hours. 

Fig. 5.4-8 soil moisture in the past 6 hours. 

 

 

Fig. 5.4-9 Rainfall forecast in the next 24 

hours. 

Fig. 5.4-10 Rainfall distribution in the past 1 

hour. 
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5.4.2 Thailand 

Thailand has a complete hydrological and meteorological monitoring, forecasting and warning 

system for the Mekong River Basin. Fig. 5.4-11 shows the distribution of 11 hydrological 

monitoring stations in the Mekong River Basin in Thailand. These hydrological stations are 

installed with the corresponding remote measuring system and video monitoring system (Fig. 

5.4-12), in which national hydrological monitoring technicians assure data can be sent to 

National Information System (NIS) accurately and in time. In the meantime, hydrological 

monitoring data can be transmitted in real time to MRC’s server for data analysis, quality 

control and forecasting. Important stations forecast, for 3 to 5 days, water level and runoff every 

day and then, relevant information is released by NIS and MRC respectively to the general 

public and relevant departments, as shown in Fig. 5.4-131. Meanwhile, the flash flood and 

rainstorm warning system is also established for mountainous regions, which can provide 

audible and visual alarm against rainfall, with green, yellow and red light alerts as well as 

tweeter against rainfall at different levels. After the alert is issued, villagers of the village where 

the alerting station is located will get evacuated to nearby highland and resettlement areas under 

the help of volunteers.  

 

 

 

 

 

 

 

 

Fig. 5.4-11 Hydrological stations in the Mekong River Basin in Thailand. 

 

 

 

                                                 
1 http://www.mrcmekong.org 
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Fig. 5.4-12 Telemetry system and video monitoring system. 

 

 

 

 

 

 

 

 

Cross section and water level of Nakhon Phanom  Observed and predicted water level of Nakhon 

Phanom  

 

 

 

 

 

 

 

Water level comparison of Nakhon Phanom    Flood report released by MRC every 7 days 

Fig. 5.4-13 Real time hydrological information and flood information released by MRC. 

 

5.4.3 Viet Nam 

The Mekong Delta plain in Viet Nam is low-lying without dyke or any other protective project. 

Even if there is any protective project, collapse banks are protected and reinforced, which are 
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basically unable to withstand high flood level and are liable to high-level flooding of the 

Mekong River. In this region are some hydrological stations guarded by specially-assigned 

people, which can forecast automatically and send forecasting and warnings to MRC. National 

Mekong Committee of Viet Nam establishes a hydrodynamic model in the delta region that can 

forecast flood and send the forecasting to MRC for sharing. In the delta region, monitoring and 

forecasting of water regime is very important. When a flood takes place, monitoring and 

forecasting water level can early warn or transfer people in regions that may be flooded (Fig. 

5.4-14). 

In Viet Nam, flash flood becomes more frequent because of climate change in recent years. On 

average, 2 to 4 flash floods take place in the flood season every year. It usually occurs frequently 

in a place and features abruptness and great life and property losses in a small scope. At present, 

flash flood is hard to forecast, and prevention is carried out through designation of high risk 

regions and establishment of warning systems.  

 

Fig. 5.4-14 Transmission and release of hydrological monitoring data in Viet Nam1. 

 

                                                 
1 Thi Lien Tong. Develop an automatic water resources monitoring system for water management in Ba river 

basin. Technical exchange meeting report in August 2018, in Beijing. 
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5.5 Disaster Mitigation Management 

5.5.1 Flood Prevention and Drought Mitigation System 

（1）Cambodia 

Cambodia’s disaster management body is the National Committee for Disaster Management 

(NCDM) founded in 1995. All departments and organizations should cooperate closely with 

NCDM and jointly provide disaster relief in emergency circumstances. As an executive unit, 

NCDM Secretariat provides disaster management suggestions to the government. Disaster 

management councils are also established at provincial/ municipal and regional levels.  

NCDM is tasked with nationwide disaster management. Cambodia needs to improve the 

capability of coping with disasters while further developing economy. Meanwhile, because 

flood is the major natural disaster in the country, laying emphasis on the cooperation with 

Mekong River Basin countries is an indispensable disaster reduction measure.  

 

 

Fig. 5.5-1 Flood prevention and disaster mitigation system in Cambodia1. 

                                                 
1 http://www.adrc.asia/countryreport/KHM/KHMeng02/Cambodia4_1.htm 
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（2）Lao PDR  

In Lao PDR, Order No. 158 (1999) of the Prime Minister establishes disaster management 

committees at national, provincial and regional levels, providing a foundation for the 

development of disaster management policy. Decree No. 97 of the National Committee for 

Disaster Management stipulates the roles and duties of its units.  

Lao PDR has established Flood Prevention and disaster reduction systems from central 

government to towns and villages, with attention paid to the organization and coordination in 

flood prevention and mitigation. The coordination mechanism is in the charge of disaster 

management committees from national to basic levels. Although there is not specialized 

disaster management and mitigation law, duties of member units of the National Committee for 

Disaster Management are stated in relevant laws. In recent years, Lao PDR has started to attach 

importance to integrate city planning and waterlogging and implement uniform disaster relief 

measures.  

 

Fig. 5.5-2 Flood prevention and disaster mitigation system in Lao PDR1. 

                                                 
1 http://www.adrc.asia/nationinformation.php?NationCode=418&Lang=en&NationNum=19 
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（3）Myanmar 

In Myanmar, the major disaster management body is the Central Committee for Disaster 

Prevention and Relief (CCDPR). CCDPR was founded according to the guideline of the Safety 

and Management Committee of the National Peaceful Development Parliament, with the aim 

to implement disaster prevention and reduction measures more efficiently and led by the 

Minister of Internal Affairs and Religious Affairs. Subordinate to the Central Committee for 

Disaster Prevention and Relief are ten sub-committees on information and education, 

emergency communication, search and rescue, loss information and rescue, loss assessment 

and etc.  

In the flood prevention and mitigation field, the Relief and Resettlement Department has 

cooperation with Department of Health, Department of Meteorology and Hydrology, Fire 

Services Department, Department of Human Settlement and Housing Development, 

Department of Irrigation and Myanmar Red Cross Society. The Department of Irrigation repairs 

and reinforces dams and watertight barriers in the delta region where flood often occurs, and 

builds cofferdams in several provinces liable to hurricane and storm surge. Once a disaster takes 

place, the Department of Meteorology and Hydrology will release to the general public 

information and alerts about hurricane, flood, super rainfall and river level.  

In Myanmar, every stage of flood disasters is in the charge of specialized organization or 

department. In the flood prevention and disaster reduction field, the country attaches 

importance to the transmission of flood prevention information to the general public as well as 

the construction of structural facilities.  
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Fig. 5.5-3 Flood prevention and disaster mitigation system in Myanmar1. 

 

（4）Thailand 

Thailand promulgated the Disaster Prevention and Mitigation Act in 2007 and brought it into 

force on November 6 the same year. The country’s flood disaster management system is 

founded on the basis of this act. It has 5 distinguishing features: 3 major decision-making and 

planning bodies are established at national level, provincial level and of Bangkok City; Prime 

Minister or appointed Vice Prime Minister serves as Commander at national level; the 

Department of Disaster Prevention and Mitigation (DDPM) is authorized to be the core 

department for flood disaster management; local governments are authorized to be responsible 

for local flood disaster management according to provincial-level planning. 

                                                 
1 http://www.adrc.asia/nationinformation.php?NationCode=104&Lang=en&NationNum=17 
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Fig.5.5-4 Flood prevention and disaster mitigation system in Thailand1.  

Presently, Thailand’s national overall plan for disaster prevention and mitigation is divided into 

three parts. Part I includes flood situation and management system, with description of the 

situation of flood disasters, management system, planning objectives and emergency work for 

coping with flood disasters. Part II sets forth standard operation procedures. Part III discusses 

national safety issues related to flood prevention and mitigation.  

The Thailand National Committee on Disaster Prevention and Mitigation (NCDPM) is a major 

department responsible for formulating policy proposals, mainly including developing national 

plans for disaster prevention and mitigation and arranging the disaster prevention and 

mitigation abilities of central government, local governments and other related private sectors. 

NCDPM is led by Prime Minister and consists of 34 members from departments, institutions 

                                                 
1 http://www.adrc.asia/nationinformation.php?NationCode=764&Lang=en&NationNum=09 
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and organizations related to disaster management. At national level, Prime Minister or 

appointed Vice Prime Minister serves as President of NCDPM, responsible for formulating 

disaster risk management policies. At local level, provincial committees on disaster prevention 

and mitigation are established.  

（5）Viet Nam 

At present, Viet Nam is striving to probe into the legislation of flood disaster management and 

gradually establish a set of legal system. Relevant legal documents formulated and issued in 

recent years include the Dyke Management Law, Law on Water Resources, Forest Protection 

and Development Law, Environmental Protection Law, Land Law, Ordinance on Dyke 

Management, Ordinance on Flood and Storm Control, Ordinance on Development and 

Protection of Water Resources Structure and Ordinance on Structure of Hydrometeorological 

Survey.  

The Central Committee for Storm and Flood Prevention (CCSFC) is a major institution that 

formulates flood management regulations and mitigation measures of Viet Nam. At the central 

level, CCSFC is responsible for coordination of disaster relief. CCSFC Secretary is appointed 

by the Dyke Management and Flood Prevention Department of the Ministry of Agriculture and 

Rural Development. CCSFC is responsible for formulating flood regulations and mitigation 

measures, and local emergency work is coordinated by storm and flood mitigation committees 

at provincial level. As the highest coordinating body, CCSFC is tasked with nationwide flood 

prevention and disaster reduction. It is the primary unit that implements relevant policies.  

For CCSFC, the most import task is the upgrading and maintenance of the dam system 

including river dams as long as 5,000 kilometers and seaside dams as long as 3,000 kilometers. 

Under the help of the United Nations Development Programme (UNDP) and the World Food 

Programme (WFP), Viet Nam is restoring and reinforcing the dykes on northern and central 

coasts. In addition, Vietnamese authorities have set about reinforcing dykes in the Red River 

Delta Region, and have started to prepare and improve flood discharge plans of important 

reaches.  
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Fig.5.5-5 Flood prevention and disaster mitigation system in Viet Nam1. 

Along with national economic development, Viet Nam is improving its flood disaster coping 

mechanism in dykes, forest protection and development, water resources utilization and other 

links. In the meantime, Viet Nam also lays emphasis on improving communities’ risk 

prevention awareness. It develops and implements a string of social and economic development 

projects with the focus on flood management, such as water conservation forests and protective 

forest belts. Besides, more attention is also paid to the all-round management of flood and 

drought in such projects as reservoir construction for coping with flood and drought, the project 

of “Living with Flood” and reinforcement of dykes.  

5.5.2 Emergency Response to Floods and Droughts 

（1）Cambodia 

Cambodia recognizes it’s urgent to develop integrated disaster management strategies after 

going through the recent destructive flood and realizing similar events may continue to take 

place in future. At present, Cambodia’s comprehensive disaster management strategies include 

“flood recovery plan” and the local project of rural disaster management “community 

independence and flood mitigation plan”. The flood recovery plan aims to recover the socio-

economic structure and in the meantime, to indirectly support production and income recovery 

in rural areas. The “community independence and flood mitigation plan” is a technological 

                                                 
1 http://www.adrc.asia/nationinformation.php?NationCode=704&Lang=en&NationNum=15 
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assistance project that helps the Cambodian government improve community independence 

during periodic floods. Four tasks are included: preparedness for and emergency response to 

disasters, disaster management information system, public awareness and warning, and 

coordination and cooperation.  

（2）Lao PDR 

In Lao PDR, national flood prevention and emergency response management is under the 

charge of the National Disaster Management Office, which coordinates and promotes relevant 

ministries, commissions and provincial governments to carry out emergency response to flood 

disasters. In the country, emergency response to flood disasters is usually implemented by the 

Ministry of Public Security and the Science Technology and Environment Agency. Other 

ministries, commissions and provincial-level governments are responsible for managing the 

emergency response to floods in their respective regions in cooperation with the Ministry of 

Public Security, Science Technology and Environment Agency, Lao PDR’s Red Cross Society, 

Ministry of Agriculture and Forestry and Ministry of Health. In recent years, Lao PDR has 

started to lay emphasis on integrating city planning and construction with urban flood disasters 

and implementing uniform measures of emergency response to flood disasters.   

（3）Myanmar 

Fully recognizing the importance of international cooperation in flood prevention and 

mitigation, training and experience exchange, the Myanmar government often sends officials 

to participate in training courses, study classes and relevant meetings in foreign countries. On 

the other hand, it holds study classes and workshops through cooperation with or sponsorship 

of international and regional organizations such as the UN Economic and Social Commission 

for Asia and the Pacific (ESCAP), World Meteorological Organization (WMO) and UN 

Development Programme (UNDP).  
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（4）Thailand 

Thailand Department of Disaster Prevention and Mitigation (DDPM) is a major disaster 

management institution founded in 2002 and subordinate to Ministry of Interior. It is 

responsible for the coordination of departments related to disaster prevention and mitigation. 

According to law, Minister of Interior should be Commander in Chief in emergency 

circumstances of disasters, especially large-scale disasters. DDPM Director General is NCDPM 

Secretary General. When a disaster takes place, relevant officials should be on-site commander.  

Related decision-making organizations, at national level, provincial level and of Bangkok, are 

led by Prime Minister or appointed Deputy Prime Minister, provincial governor and Mayor of 

Bangkok respectively. Decision-making organization at each level includes the corresponding 

disaster prevention and mitigation committee. Director at provincial level can ask for support 

from neighboring provinces according to disaster condition. Regional director can ask 

emergency teams, civil defense volunteers and even NGOs to participate in disaster relief. Local 

emergency units, such as civil defense centers, should respond rapidly to disasters; disasters 

with which emergency units are unable to cope should be dealt with by competent units, such 

as civil defense centers and police and fire stations; backup teams should be responsible for 

manpower, equipment and technology support according to the requirements of emergency 

units or competent units, and all government organs, NGOs, regional civil defense centers and 

armed forces are backup units.  

Subordinate to DDPM, the Disaster Prevention and Mitigation Academy (DPMA) carries out 

flood disaster management trainings oriented to practitioners, managers and local government 

officials. DPMA is founded by the Ministry of Interior. It has become the most important flood 

management education base, and carries out flood prevention and mitigation education actively 

in elementary schools.  

（5）Viet Nam 

Viet Nam attaches great importance to public involvement and use of resources of international 
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organizations. When a disaster takes place, government, labor unions, youth and women 

associations and other social organizations will organize donation activities proactively to help 

victims in affected areas. In disaster relief and recovery, emphasis is laid on mutual assistance. 

Public awareness is improved, especially through media, so that officials at basic level and from 

various departments and local governments receive a good training. As a result, awareness of 

government officials and the general public is improved.  

The government provides preferences to flood disaster projects every year, and continues to 

increase disaster mitigation spending. Priority is given to flood prevention and mitigation plans 

and programs, such as afforestation project, dyke renovation project, reservoir project, landslide 

project, “Living with Flood” project and etc. 

5.6 Assessment of Flood Prevention and Drought Relief 

Capacity 

5.6.1 Cambodia 

Because flood is a major disaster in the country, Cambodia has a relatively complete 

organizational system of flood mitigation, with disaster management departments at national, 

provincial and community levels. Non-structural measures for emergency response to flood are 

implemented through some “flood management programs” and “disaster mitigation programs”. 

Limited to economic and other factors, however, apart from part of the revetment works in 

cities such as Phnom Penh, Kratie and Kampong Cham, there is no flood prevention facility 

established actively in most regions. Though 14 reservoris are planned with a gross storage 

capacity of 18.89 km3, only one has been buit up, with a storage capacity of 120000 m3. Based 

on the population and planned storage capacity of Cambodia within Mekong River Basin, the 

per capita reservoir storage capacity will be 1629 m3/people, a little higher than the world 

average level of 1000 m3/people1. But the current per capita reservoir storage capacity is only 

0.01 m3/people, much lower that of the world average. Residents surrounding the Tonle Sap 

                                                 
1 Hydropower & Dams, World Atlas, 2008 
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Lake and flood plains of Mekong River live on fishery and catch and are accustomed to flood. 

On the contrary, flood reduction is regarded as damage to their life. Rainfall is small and flash 

flood is less destructive in the mountainous regions in upper Tonle Sap Lake in western 

Cambodia, but eastern mountainous regions are liable to floods from upper mountainous 

regions in Lao PDR and Viet Nam. In the meantime, the provision of huge capacity of flood 

storage and detention in the Tonle Sap Lake and flood plains (Tonle Sap lake of 70 km3, 

floodplains of 35 km3）of Mekong River reduces the flood prevention pressure of the delta 

region in the lower reaches in wet season and also provides continuous water replenishment in 

dry season. In recent years, along with the improvement of flood prevention capacity in upper 

regions and the increase of irrigation water diversion, flood level of the Tonle Sap Lake and 

flood plains of Mekong River in Cambodia has been no longer as high as in history (e.g. 2000), 

so some regions in the flood plains of Mekong River, especially near Phnom Penh, have been 

developed, such as reclamation and banking for infrastructure construction, which reduces the 

flood storage capacity of the flooded area to some extent. But the development should be a 

natural balance process between water and human as long as it is conducted within a scope.  

For extremely uneven spatial distribution of irrigation engineering system, the drought relief 

capacity of structural measures distinguished much among regions within Cambodia. Presently, 

irrigation coverage rate exceeds 10% universally in the region centering on capital Phnom Penh 

and Tonle Sap Lake, enabling the region with strong drought relief capacity. However, there is 

no irrigation project in northeastern, northwestern regions with no irrigation area. Though one 

reservoir of 120000 m3 storage capacity has been buit, the irrigation function of it is very limited. 

From the perspective of financial support, the per capita GDP of Cambodia is 1270 USD, 

ranking 158 in the world, much less than the world average. Comparatively limited financial 

support constrains the government input to drought relief. Based on the above two aspects, the 

drougt relief capacity of Cambodia is not outstanding, and there are great differences between 

different regions. 

5.6.2 Lao PDR 

Lao PDR has established a flood prevention and mitigation system from central government to 
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towns and villages. Lao PDR National Disaster Management Office is responsible for 

organizing and coordinating emergency management of disasters and enabling emergency 

response to flood. In Lao PDR, the flood prevention engineering system is weak on the whole, 

and banks along the Mekong River, except some big towns and cities with revetment, are 

basically in a natural state. The revetment account for less than 1% of the whole bank. Therefore, 

riparian regions are easily flooded once water level of Mekong River is high. Except for cities 

like Vientiane, Pakse, Savannakhet, Champasak are installed with sluices and pump stations for 

flood prevention, tributaries of Mekong River in Lao PDR are merely installed with flood 

prevention project, so backflow effect occurs easily in case of high water level in Mekong River 

and floodwater may affect large areas in upper tributaries. In most mountainous regions, rainfall 

runoff is frequently and flash flood takes place very easily, but the flash flood warning 

construction gradually conducted in recent years can relieve the damage of flash flood to some 

extent. The existing, under construction and planned reservoirs in Lao PDR have a gross storage 

capacity of 58.62 km3. According to the population and planned (including the existing and 

under construction) reservoirs of Lao PDR within Mekong River basin, the per capita storage 

capacity is 11060 m3/people, much higher than the world average (1000 m3/people), after 

Norway who ranking number two in the world (14000 m3/people, see Fig. 5.6-1); the per capita 

storage capacity based on the exsiting and under construction projects is 5507 m3/people, which 

is 5.5 times of the world average, and close to than of German (see Fig. 5.6-1). Therefore, 

construction of these reservoirs could control some floods. However, these reservoirs are not 

designed for flood prevention, so floodwater can be only discharged instead of being stored. 

After the collapse of the Xe Pian-Xe Namnoy Reservoir in 2018, adjustment of policy may help 

to promote the flood prevention function of reservoirs.  
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Fig. 5.6-1 Per capita reservoir storage capacity of typical countries in the world1. 

Per capatia GDP of Lao PDR in 2016 is 2339 USD, ranking numer 138 in the world, much less 

than the world average. With limited investment to water conservancy projects in history, Lao 

PDR has only 2,000 plus irrigation projects in total, due to which the irrigation percentage is 

less than 1% in nearly 95% territorial area of Lao PDR. Meanwhile, most of these irrigation 

projects are of a small size, less than 200 hectares, and located in riparian area along tributaries 

and in small floodplains of lower reaches of Mekong River. At present, 10 reservoirs have been 

buit on Mekong river tributaries in Lao PDR, but they are used mainly for power generation, 

and the contribution to irrigation is negligible. Overall, the irrigation projects are with limited 

quatity and uneven distribution, as a result, the water supply per unit area of cultivated land and 

the irrigation percentage are low, which affects the water conservancy guarantee ability of 

drought resistance. It should be noted that Lao PDR is exerting great efforts to invest in water 

conservancy projects, and will build another 2,768 irrigation projects and increase irrigation 

area by 240% for non-paddy fields and 460% for dry-season paddy by 2030 and thereby, 

improve the drought resistance capacity.  

5.6.3 Myanmar 

                                                 
1 http://www.chincold.org.cn/chincold/upload/news/lin200911254534542.pdf 
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In Myanmar, the Central Committee for Disaster Prevention and Relief is a major body of 

disaster prevention and mitigation that has multiple sub-committees of information and 

education, emergency communication, search, loss information and rescue, loss assessment and 

etc., and has cooperation in emergency rescue and response for disaster prevention and 

mitigation with Department of Health, Department of Meteorology and Hydrology, Fire 

Services Department, Department of Human Settlement and Housing Development, 

Department of Irrigation and Myanmar Red Cross Society. Myanmar’s flood prevention 

engineering systems, such as dykes, reservoirs and gate dams, are largely located on the 

Irrawaddy River, Salween River, Chindwin River, Sittaung River and other major rivers. Flood 

prevention capacity of these projects is relatively good. Few flood prevention projects are 

located in the Mekong River Basin. But influence is not great because the population in the 

region is small and there is no prominent flood problem.  

Per capita GDP of Myanmar is 1196 USD, which is the lowest among Mekong countries, the 

contribution of agriculture to GDP is about 1/4. To cope with drought, flood and other extreme 

disasters, the Ministry of Agriculture, Livestock and Irrigation of Myanmar established 

Irrigation and Water Utilization Management Department (IWUMD) responsible for managing 

nationwide irrigation and flood prevention facilities and maintaining the operation of irrigation 

systems and flood prevention dykes across the country. At present, about 1.58 million hectares 

of arable land in Myanmar is irrigated effectively, and about 0.25 million hectares of land is 

installed with irrigation canals. Due to limited financial support, the existing projects are mainly 

located in certain paddy land, the coverage is limited. In sum, despite the unified and 

coordinated official management, the relatively limited water conservancy project support 

capacity has limited the drought resistance of Myanmar to some extent.  

5.6.4 Thailand 

Thailand has a complete meteorological and water level monitoring and warning system that 

can monitor rainfall and water regime in real time, provide relevant forecasting, and warning 

against flash flood. Its disaster mitigation and relief system is also sound, covering 

organizational systems of emergency response at national, provincial, regional and response 
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team levels. Most tributaries (at least 5) on Korat plateau are installed with sluices and dams, 

having regulation capacity of tributary flood and Mekong flood. The left tributaries without 

sluices are apt to influence of high water level of Mekong River. Urban areas along Mekong 

River are mostly protected by revetments, 300 km out of the total length (955 km) of the 

Mekong mainstream in Thailand are revetment or embankment works, which could withstand 

the high water level of Mekong River. But the natural low banks are still apt to flooding during 

the high water level period of Mekong River. Thailand has not set up a specific agency to in 

charge of the national flood defence coordination, resulting in weak national coordination 

ability. The gross storage capacity of the existing and under construction reservoir in Thailand 

is 3.57 km3. The per capita reservoir storage capacity is 155 m3/people, lower than the world 

average of 1000 m3/people. For flood prevention capacity is not designed for these reservors, 

they could not play an important role in flood detention and regulaton. 

Per capita GDP of Thailand in 2016 is 5980 USD, ranking the top among Mekong countries. 

With strong financial support, Thailand has established a full-coverage and relatively complete 

hydrological and meteorological monitoring and forecasting system, including 11 major 

hydrological stations on mainstream Mekong River, which is used to get real-time water (e.g. 

water level, runoff, etc.) information, diagnoses occurrence of flood and drought in time, and 

provide scientific decision-making support for emergency dispatching of irrigation water. With 

regard to engineering support, Thailand ranks top in countries along Mekong River by the 

quantity of irrigation projects, thanks to which nearly 14% of northeastern Thailand (in Mekong 

River Basin) is covered with reservoirs, weirs, channels and other water conservancy facilities. 

So dense irrigation projects assure the share of irrigation area in northeastern Thailand exceeds 

10%, and provide reliable emergency water sources for local crops’ production. On the whole, 

Thailand is at a high level and has a good capability of drought resistance because of good 

capacity in drought prevention and mitigation, powerful economic support capacity and water 

resources guarantee capacity. Nevertheless, it should be pointed out that current irrigation aims 

mainly at wet-season paddy, and the irrigation guarantee capacity for dry-season paddy remains 

insufficient. As a matter of fact, drought is the commonest natural disaster in the dry season in 

Thailand that seriously influences the growth of dry-season paddy and other crops. Therefore, 
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improving the irrigation guarantee capacity in dry season is critical for improving drought 

resistance level and capacity of Thailand.  

5.6.5 Viet Nam 

Viet Nam has a sound legal system for disaster prevention and mitigation. Disaster mitigation 

committees at national, provincial, regional and community levels were established. And the 

capability of emergency response to disasters is improved through improving public awareness 

and personnel trainings and drills. Mekong Delta is a major food production region and 

aquaculture region of Viet Nam that is liable to the influence of flood, drought and other 

disasters. With a low-lying terrain and few dykes and other flood prevention projects, the region 

is definitely liable to long-term and large-scope flooding when water level of Mekong River is 

high. In recent year, Viet Nam has avoided flooding through migration or lifting residential 

housing foundation, which is also an active preventive measure. In addition, if reservoirs on 

upper Mekong River are all capable of flood prevention, flooding of the delta region may be 

relieved to some extent when regulation is conducted well and floodwater is stored normally in 

Tonle Sap lake and floodplains along Mekong River in Cambodia. There are more than 10 

reservoirs on Se San River and Ea Krong River in Central Highlands on tributaries of Mekong 

River, with a gross storage capacity of 3.16 km3. The per capita reservoirs storage capacity of 

Viet Nam within the Mekong River basin is 152 m3/people, lower than the world average of 

1000 m3/people. Nevertheless, these reservoirs are desined mainly for power generation 

without flood prevention capacity, could not play a role of flood storage and regulation.  

Mekong Delta is “a land flowing with milk and honey” in Viet Nam, where drought is a major 

natural disaster. Per capita GDP of Viet Nam in 2016 is 3179 USD, after Thainland. Besides, 

the Vietnamese government establishes a uniformly coordinated drought resistance and 

mitigation system, which assures the scientific formulation and implementation of flood 

prevention measures. In the region, because of the construction of a set of large irrigation 

facilities, Viet Nam ranks top in countries along Mekong River by irrigation area (nearly 2 

million hectares or 50% percentage). It means nearly half the paddy fields in the region can 

receive water replenishment through irrigation. This region is faced with typical drought caused 
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by the shortage of freshwater because saltwater intrusion leads to soil salinization and water 

salinity rises which cannot be used for irrigation. Hence, Viet Nam prevents saltwater from 

flowing into inland rivers through building tide gates and thereby, withstands freshwater 

shortage-caused drought. Overall, Viet Nam has good resistance ability against drought to make 

up the locational weakness of Mekong Delta. It is notable that due to limited financial input, 

the existing tide gates are mainly located on small tributaries, making the mainstream and 

riparian area apt to salinity intrusion. Better resolvment of salinity intrusion problem is critical 

for further improving the drought reselience of Viet Nam.  

5.6.6 Overall situation at the basin level 

In general, the overall flood prevention capacity of the Mekong River Basin is weak. The Tonle 

Sap Lake and the Mekong River floodplain in Cambodia provide large flood prevention 

capacity. Due to the insufficient flood prevention engineering system, it is inevitable that it will 

be exposed to flood damage. Lao PDR is mostly hilly and mountainous. Due to the weak flood 

prevention works along Mekong River, it is more vulnerable to floods from the mainstream. 

Myanmar is in the upper mountainous area in the Mekong River Basin. Although there is no 

flood prevention engineering system such as levees on mainstream Mekong River, the flood 

hazard is relatively small due to the scarcity of riparian population. Despite the high terrain, 

and some flood prevention projects such as revetment, sluice and pump, in the case of regional 

heavy rain and the high water level of Mekong River, it will still suffer serious damage. Vietnam 

is at a disadvantage in flood prevention since it is in the delta area. In addition, its flood 

prevention works such as embankment are weak. So it is easy to suffer from serious flooding 

when floods from the upper reaches of Mekong River encounter the high tides. 

The situation in the Mekong River Basin countries varies greatly. They are afraid of the flood 

of the Mekong River, while but they need the water from it. Without an effective coordination 

and cooperation mechanism, flood prevention at the basin level is hard to be effective. The 

flood management cooperation mechanism adopted by some transboundary rivers in the world 

may be worth learning, for example the Rhine River in Europe. It originates from the northern 

foothills of the Alps in Switzerland, flows through six countries including Switzerland, 
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Liechtenstein, Austria, France, Germany and the Netherlands, and goes into the North Sea near 

Rotterdam in the Netherlands, with a total length of about 1232 km. At the international level, 

an institutionalized cooperation mechanism has been established for the Rhine River and 

ambitious flood prevention targets set (Rhine Action Plan: ICPR, 1998) to provide framework 

for joint flood management in the whole basin. Flood risk management measures for the whole 

basin include flood risk zoning, coordination mechanisms between countries, and economic 

compensation schemes between upstream and downstream regions. The results of many years 

of operation show that the cooperation mechanism and framework of the Rhine River, a 

transboundary river, has been successful.  

The Lancang-Mekong River flows through China, Myanmar, Laos, Thailand, Cambodia and 

Vietnam and goes into the South China Sea in the Delta of Vietnam. The total length of the 

Lancang-Mekong River is about 4880 km, which is much longer than that of the Rhine River. 

Since it flows through many countries, it also faces the problem of flood prevention cooperation 

and coordination among countries. Therefore, the successful and advanced flood management 

experience of similar transnational rivers such as the Rhine could be learned from and establish 

a flood prevention cooperation mechanism and framework at the basin level.The flood 

prevention structural facilities in the basin could be strengthened, other activities like improving 

the flood prevention capacity, carrying out flood risk zoning and assessment, developing flood 

detention and control functions of reservoirs in the basin, coordinating flood regulation between 

upstream and downstream countries to make full use of flood resources, giving full play to their 

respective regional and geographical advantages, and appropriately adopting economic 

adjustment levers could be taken to achieve unified flood management of the whole basin. 

5.6.7 Joint Efforts to Cope with Flood and Drought 

For all regions of the world, water security is a prerequisite for economic and political stability 

in any country and region. In order to achieve water security, countries in the basin must 

establish mutual trust and cooperation, have a unified understanding of each other's rights and 

obligations, and build a platform for efficient cooperation in science and technology, 



 

229 

 

information sharing and basin management1. The Lancang-Mekong River Basin countries are 

exploring the establishment of a whole basin cooperation mechanism and have carried out a lot 

of cooperation in the field of disaster prevention and relief.  

In 1995, Laos, Thailand, Cambodia and Vietnam jointly established the Mekong River 

Commission (MRC). The MRC and its member countries have played an important role in the 

sustainable use of water resources in the Mekong River Basin, especially the Regional Flood 

Management and Mitigation Centre (RFMMC) for forecasting and warning the floods of the 

Mekong River, which is of great significance for flood prevention in the basin. China and 

Myanmar have maintained close cooperation with the four downstream countries through 

dialogue mechanism of the MRC. Since 2002, China has regularly submitted to the MRC the 

hydrological data of the Lancang River in flood season and the emergency hydrological 

information during the dry season. In 2010, in order to help downstream countries cope with 

the extreme drought, the Ministry of Water Resources of China provided hydrological 

information to the MRC for emergency response. Later, when encountering various special 

climates such as typhoons, the Chinese side repeatedly informed the MRC the regulation 

information of the upstream reservoir. The MRC and its member countries highly valued the 

support from China and considered the hydrological information provided by China is of great 

significance to the flood prevention and drought relief work of the lower reaches of the Mekong 

River.  

Information sharing and technical cooperation have also been carried out among the countries 

in the Lancang-Mekong River basin. For example, China has signed memorandum of 

understanding on water resources cooperation or agreement on reporting flood information with 

Laos (2014), Thailand (2014 and 2016), Cambodia (2013), and Vietnam (2002). In recent years, 

the Chinese side invites more than 100 water conservancy officials and experts from 

downstream countries and MRC to visit China every year, to visit the reservoirs in the Lancang 

River, the Three Gorges Project, the South-to-North Water Diversion Project, and the water 

                                                 
1 Zhong et al. Rivers and reciprocity: perceptions and policy on international watercourses, Available Online 29 

February 2016, wp2016229; DOI: 10.2166/wp.2016.229 
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conservancy projects in Beijing, Shanghai, Guangzhou, and to share with them Chinese 

experience. At the same time, the Chinese side has also sent several delegations to the Mekong 

River Basin to carry out technical exchanges and understand the concerns of downstream 

countries. 

In the case of major disasters, the countries in the Lancang-Mekong basin actively carried out 

disaster alleviation cooperation and jointly cope with the challenges of floods and droughts. For 

example, the Chinese government implemented emergency water supplement in response to 

the major drought in the Lancang-Mekong River Basin in 2016 caused by the El Nino 

phenomenon. According to the joint assessment of emergency water supplement effect carried 

out by Chinese side and Mekong River Commission, the emergency water supplement from the 

Lancang River increased the amount of water flowing into the Mekong River by about 1000 

m3/s, which raised the water level along the main stream of Mekong River by 0.18 m to 1.53 

m. A letter from the Mekong River Commission Secretariat CEO Dr. Pham Tuan Phan to the 

Minister of Water Resources of China stated: “the Secretariat views this decision (emergency 

water supply) as a kind and considerate gesture exhibited by a good neighbor and friend to the 

Mekong countries. This has also shown China's sincerity in the cooperation with the 

downstream countries, especially within the context where China itself was also suffering from 

drought condition, which has affected its household water supply and agricultural production. 

The Secretariat would like to extend its profound and sincere thanks to the People's Republic 

of China for its consideration and special arrangement of such a relief measure in the interest 

of downstream countries.” When severe flooding occurred in Thailand in 2011 and Myanmar 

in 2015, the Chinese government was invited to send a flood prevention consulting expert group 

to go to the disaster area, carry out disaster reduction consultation and present a high-level 

consultation report, which was highly recognized by the local governments.  

Since the establishment of the Joint Working Group on Lancang-Mekong Water Resources 

Cooperation, the work of flood prevention and disaster mitigation in the basin has been highly 

concerned. In the “Five-Year Action Plan for Lancang-Mekong Water Resources Cooperation” 

drafted by the six countries in the basin, addressing global climate change and disaster 

prevention and mitigation is an important part. It proposes to strengthen cooperation between 
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the six countries in preventing floods and droughts, improve the structural facilities system, 

monitoring and early warning levels, and emergency support mechanisms, raise public 

awareness of flood and drought disasters, enhance the ability to prevent floods and droughts, 

reduce flood and drought losses, to ensure the sustainable economic development in this region.  

5.7 Summary 

This chapter investigates and analyzes flood prevention and drought relief measures in the 

Mekong River Basin countries, and evaluates their respective flood prevention and drought 

resistance capabilities. Related conclusions are as follows: 

(1) Flood prevention structural measures in the Mekong River Basin countries are insufficient. 

Thailand has some urban revetment projects in the main urban sections of mainstream Mekong 

River. And there are sluices, dams (pumps) on Mekong River tributaries in Khorat. These 

projects can to a certain extent withstand the high water level flood from mainstream Mekong 

River. Laos also has some revetment works in the main urban sections of mainstream Mekong 

River, but most of the river banks and tributaries are in the original natural state and are 

susceptible to high water level floods from mainstream Mekong River. Due to its location in 

alpine valley, small range of river section and sparse population in the area, there is basically 

no flood prevention project on mainstream Mekong River in Myanmar. In Cambodia, except 

for a few large cities such as Phnom Penh with river revetment projects, there is basically no 

flood prevention project in other areas. Viet Nam has some revetment measures in the Mekong 

Delta. There are also some tidal gates and other facilities in the offshore area. However, these 

structural measures are weak and cannot withstand the high water level impact of the Mekong 

River.  

(2) The Mekong River Basin countries have established their own disaster prevention and 

mitigation organizations, covering disaster prevention and mitigation departments at different 

levels, from the state to the province, city, and village. (The actual emergency response situation 

of each country at the time of the disaster is not well documented). Under the organization and 

coordination of the Mekong River Commission, countries in the Mekong River Basin (except 

for Myanmar, which is not a member country) have achieved good results in monitoring and 
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forecasting the water conditions of Mekong River, and have a crucial role in the flood 

forecasting of Mekong River. However, there are no special departments for coordinating flood 

prevention. The flood prevention tasks are the responsibility of each region and relevant 

departments. For example, the irrigation department in Thailand is responsible for flood 

prevention in its own irrigation area. The reservoir is subordinate to power department or 

irrigation department. There is no consideration of flood prevention function by the reservoirs. 

The upstream flood regulation may cause downstream disasters, which means the flood 

prevention cannot be comprehensively coordinated.  

(3) The overall flood prevention capacity of the Mekong River Basin countries is to be 

improved, and their geographical location and flood prevention status are different. From the 

perspective of the river basin, the countries along the Mekong River need to work and 

coordinate together to achieve the flood prevention effect at the basin level. For example, the 

mainstream Mekong River and tributary reservoirs shall be set with certain flood prevention 

capacity to regulate floods. The floodplain of mainstream Mekong River and Tonle Sap Lake 

in Cambodia have the most suitable locations and capacity for flood storage and detention. This 

area plays a very important role in ensuring the flood prevention security of the Mekong Delta. 

(4) As far as the national level is concerned, there are certain differences in the national 

economic support capacity and water conservancy project support capabilities among the five 

countries in the Mekong River Basin, resulting in different drought relief capabilities. In the 

basin, the per capita GDP of Thailand and Vietnam is more prominent, which has promoted the 

economic investment of the two countries in establishing emergency response systems and 

engineering projects for drought and disaster relief. Specifically, a series of large and medium-

sized irrigation systems and projects have been built on Mekong River in Vietnam and Thailand, 

forming a high-coverage irrigation network and making the irrigated area accounting for 10% 

or even 30% of local land, which means it to some extent possesses the ability of drought relief. 

The distribution of irrigation projects and irrigation districts in Cambodia is uneven, mostly 

concentrated in the southern areas such as the capita Phnom Penh and Tonle Sap, and there are 

almost no irrigation areas in other areas, resulting in significant regional differences in drought 

relief capacity of water conservancy structural measures. Lao PDR and Myanmar are two 
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countries with relatively weak economies in the basin, which limit their investment in drought 

relief structural measures. At present, in the basin countries, the number of irrigation projects 

and the size of irrigation districts in Laos are behind the others. It has the lowest proportion of 

irrigation area (less than 1%). It should be noted that Lao PDR is expanding investment and 

development of hydropower projects, increasing the number of irrigation projects and the scale 

of irrigation districts, and has great potential in improving national drought relief capacity. 

(5) At the basin level, in the process of drought relief, the upstream countries of Mekong River 

Basin directly draw water from Mekong River to the tributaries through diversion irrigation 

project for water use of local rice fields. Currently, there is a lack of coordination of emergency 

water between upstream and downstream countries. Although the water supply from Lancang 

River reservoir may relieve the hydrological drought of mainstream Mekong River to a certain 

extent, it has limited influence over the drought relief in Mekong Delta. Therefore, the basin 

countries should further strengthen coordination and communication, carry out scientific 

deployment and management of emergency water sources, and tap the drought relief potential 

of the whole basin. 

(6) Working together to deal with floods and droughts has become the consensus of the 

countries in the basin. While building their own flood prevention and drought relief systems, 

all countries actively carry out international cooperation on information sharing, technical 

exchanges and assistance to jointly solve the problem of flood and drought in the basin. From 

the establishment of the Mekong River Commission to setting up of Lancang-Mekong Water 

Resources Cooperation mechanism, the platform for flood prevention and drought relief 

cooperation in the basin has become increasingly diversified and broader. The joint efforts of 

the countries in the basin have provided new opportunities for coordinating and coping with 

floods and droughts from the perspective of the whole basin. 
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6. Main Findings and Recommendations 

Lancang-Mekong River is a trans-boundary river that flows through the most Southeast Asian 

countries and has produced splendid social culture and rich ecosystems along the coasts of 

China, Myanmar, Lao PDR, Thailand, Cambodia and Vietnam. It is a natural link among six 

countries along the basin. Although the scale of impact of weather system is often smaller than 

that of the Lancang-Mekong River Basin, the geographical proximity and the natural hydraulic 

links of the Lancang-Mekong River Basin make the upstream and downstream and the left and 

right bank countries closely linked with the disaster situation, thus making the six countries in 

the basin face common natural disasters and water resources challenges.  

Based on the flood and drought problems faced by the five countries in the Mekong River Basin, 

this assessment report investigated and analyzed the losses and basic characteristics of flood 

and drought disasters and development status of flood prevention and drought relief projects in 

the Mekong River Basin countries, and evaluated the flood prevention and drought relief 

capabilities of the countries in the basin. The main conclusions are as follows:  

Cause 

(1) Affected by topographic features, southwest monsoon and tropical cyclone, the Mekong 

River Basin has formed the spatial distribution characteristics of water resources with 

increasing rainfall from west to east, as well as heterogeneous flood and drought challenges. 

(2) Flood in this region is usually caused by tropical cyclone and southwest monsoon, which 

brings heavy or lasting rainfall. Drought is usually directly related with rainfall deficit and high 

temperature, some extreme droughts are related with El Nino. Fresh water deficit in the delta 

area is a complex result rooted in strong tide, rainfall deficit and low runoff from upstream. 

Flood 

(3) Flood is the main form of natural disaster threatening the Mekong River Basin countries. 

The number of deaths caused by flood is higher in the basin, with Cambodia and Cuu Long 
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River Delta in Vietnam accounting for the largest proportion of deaths and northeastern 

Thailand and Lao PDR accounting for a relatively small proportion. Floods have a significant 

impact on agriculture. From the regional distribution of affected agriculture, Cambodia, Cuu 

Long River Delta in Vietnam and northeastern Thailand are the main affected areas. From the 

perspective of economic loss in Mekong River Basin of the countries caused by floods, 

Cambodia has the largest amount of losses, followed by Thailand and Viet Nam, and Lao PDR 

with the fewest losses.  

(4) There are two main types of flood in the Mekong River Basin. For the riverine flood, it 

could be predicted and effectively prevented from thereby damages with proper measures. For 

the flash flood, it is usually local and hard to predict. It is important for the local agencies to 

develop monitoring and early warning system, as well as carry out immediate relief and aid. 

(5) Based on yearly flood peak analysis of 1985-2016, it shows that the maximum flood peak 

happened in 2002 and 2008 at the upper reach of Mekong River Basin (Chiang Saen, Luang 

Prabang and Nong Khai), with an extreme peak of around 20000 cumec; while that of the 

middle reach occurred in 1991, 1996, 1997, 2000, 2001 and 2011, with an extreme peak of 

70000 cumec at Stung Treng.  

(6) By defining the onset and withdrawl date of flood season, the annual flood volume and 

duration at mainstream stations along Mekong River was calculated and analyzed. The flood 

volume shows an increasing trend from upper to lower reaches, with 54 km3 at Chiang Saen 

and 306 km3 at Stung Treng. The flood duration distinguishes among years and stations, with 

average ranging from 128 days to 135 days. 

(7) Based on flood routing analysis in the wet season of 2000, it is found that the time for 

Mekong River mainstream flood peak propagting from Chiang Saen station to Kratie station is 

about 14-15 days. As to damaging flood composition, the gauged flood data at Stung Treng 

station and simulation analysis results show that the contribution rate of Mun River, Sekong 

River and Nam Ngum to Stung Treng flood volume is the highest, 15.9%, 8.6% and 6.0% 

respectively; the contribution rates of Nong Khai- Nakhon Phanom, Pakse- Stung Treng and 

Nakhon Phanom- Pakse are higher than other regions, 25.0%, 21.3% and 19.6% respectively.  
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(8) The flood-prevention structural system in the Mekong River Basin countries is to be 

improved. Although most of the major cities along the coast have embankment or revetment 

works, most of the reaches can hardly withstand the impacts of high water level floods in the 

Mekong River. There are few large reservoirs in the basin. In Cambodia, the floodplains in the 

mainstream Mekong River and Tonle Sap Lake are the naturally formed locations in the basin 

and flood detention areas with the most suitable capacity. The existence of the flood detention 

area plays an important role in ensuring the flood prevention safety of the Mekong Delta.  

Drought 

(9) Drought has a large scope of influence, lasts for a long time and causes huge economic 

losses. Compared with floods, droughts occur less frequently, but cause huge losses and the 

total losses show a significant increase trend. From the spatial distribution of drought losses, 

drought losses in northeastern Thailand, Cambodia and Vietnam are higher, while drought 

losses in Lao PDR are relatively low.  

(10) The results of meteorological drought analysis show that the drought severity in 

northeastern Thailand, most of Cambodia and Myanmar has increased over the past half century, 

especially in some parts of northeastern Thailand; in most parts of the basin, the frequency of 

meteorological drought is close to 25% due to low rainfall, especially in northeastern Thailand 

and Cambodia; and Cambodia and Vietnam Delta in the lower reaches are more liable to severe 

and exceptional droughts. The results of hydrological drought analysis show that there is no 

obvious drought at Chiang Saen station and Mukdahan station after 2005; while the 

downstream Stung Treng station experienced more severe droughts in 2010 and 2016 (SRI 

approaching -2). By analyzing the causes of typical drought events, it is found that the main 

reason for the drought in the Mekong River Basin is the extraordinarily less rainfall (compared 

with that in the same period in history) caused by El Nino and anomalies of atmosphere-ocean 

circulation system.  

(11) Because of the differences between the national economic supporting capacity and 

development of water conservancy projects, the drought resistance ability of different countries 

is different. Among them, Vietnam and Thailand have built high-density, large-scale irrigation 
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projects and irrigation network, providing a reliable engineering guarantee for the development 

of drought resistance. The distribution of irrigated areas is uneven in Cambodia and the ability 

of drought resistance in different regions is different. The number of irrigation projects and 

irrigation area in Lao PDR is relatively small and drought resistance ability is slightly 

inadequate.  

Management 

(12) The Mekong River Basin countries have established their own organization system for 

disaster prevention and reduction, covering different levels of disaster prevention and reduction 

departments from the state to provinces, cities and villages. Under the organization and 

coordination of the Mekong River Commission, the countries in the basin have carried out 

better monitoring, forecasting and early warning of the water regime of the mainstream Mekong 

River. However, all countries, except Thailand, do not have specific flood prevention 

departments, so it is difficult to carry out unified flood prevention command, regulation and 

decision-making. At the basin level, with regard to emergency water for drought resistance, the 

countries are still in the state of giving priority to their own needs at present. Although there is 

joint drought relief cooperation among countries in the basin, the scientific allocation and 

management of water resources have not been carried out from the perspective of the whole 

basin.  

(13) Working together to deal with flood and drought disasters has become the consensus of all 

countries in the basin and joint efforts have provided a new opportunity for overall and 

coordinated response to flood and drought disasters from the perspective of the whole basin. 

While building their own flood prevention and drought relief systems, all countries actively 

carry out international cooperation in information sharing, technical exchange and assistance 

to jointly solve the flood and drought problems in the basin. From the establishment of the 

Mekong River Commission to the establishment of the Lancang-Mekong Water Resources 

Cooperation, the platform for basinwide flood prevention and drought relief cooperation has 

become increasingly rich and broad.  

Recommendations 
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(1) Exploit potentialities and enhance the ability of countries to cope with natural disasters.  

The Mekong River Basin countries have established organization system for disaster prevention 

and reduction to deal with flood and drought disasters. Although there is a significant 

correlation between the national flood prevention and drought relief capacity and economic and 

social development level, the consensus of the whole basin on improving the flood prevention 

and drought relief structural measures is also very important. Based on the viewpoint of 

engineering, Thailand and Vietnam have taken adequate measures to combat drought. Lao PDR 

has more reservoirs established, under construction and planning. Cambodian drought-resistant 

potential needs to be tapped and developed.  

(2) Make overall plans and coordinate to enhance the disaster mitigation ability from the whole-

basin perspective 

The reservoirs built in the Mekong River Basin have a capacity of more than 20 billion m3. It 

is suggested that the possible positive role of these reservoirs in flood prevention and drought 

relief in all countries and the whole basin should be studied in depth, and the impacts of flood 

prevention and drought relief projects on the water disasters in the downstream regions or 

countries should be deeply analyzed while they alleviate the local disasters to lay a foundation 

for the overall coordination of the basin.  

(3) Strengthen cooperation and carry out technical exchanges and mechanism building.  

The establishment of Lancang-Mekong Cooperation Mechanism provides a new platform for 

China and five other countries to exchange deeply and share their experience in water resources 

management and jointly address the challenges of climate change. The theme spirit of “Shared 

River, Shared Future” is China’s appeal for cooperation in the whole basin, and also expresses 

a profound understanding of the Lancang-Mekong water resources cooperation. In addition to 

the existing bilateral cooperation and dialogue and cooperation mechanisms, it is suggested that 

the six countries in the basin should strengthen the technical exchanges and cooperation in flood 

prevention and drought relief under the Lancang-Mekong Cooperation Mechanism and study 

the possibility of establishment of a coordinated mechanism for flood prevention and drought 

relief in the whole basin to work together for the sustainable development of the basin and 
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equitable and rational utilization of water resources.  

(4) Proposed cooperation projects and activities 

Capacity building on water modelling tools and disaster mitigation related technologies are 

recommended to be carried out by all 6 countries under LMC mechanism.  

 

Limitations of this assessment report  

Due to the limitation of data and research time, the statistical data of disaster losses in this 

project may not be comprehensive and accurate; the accuracy of flood composition analysis is 

likely to be affected because it is based on statistical analysis rather than observed hydrological 

data, and the contribution rate of tributaries and regions to floods is based on overall statistical 

analysis and is not analyzed in detail according to different types of floods; some of the flood 

prevention and drought relief projects are based on manual interpretation of remote-sensing 

images and may be missed or inaccurate. In conclusion, this research analyzed the main flood 

and drought characteristics of the Mekong River Basin and qualitatively assessed the overall 

disaster prevention and mitigation capacity of the basin.   
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Appendix 1 Introduction of THREW Model  

I. Principle  

Only the principle of mass conservation is taken into account in conceptual hydrologic models, 

physical hydrologic models are evidently more advantageous because the principles of energy 

conservation and mass conservation are both taken into account, underlying surface conditions 

and meteorological factors are utilized fully and more detailed distributed modeling is 

conducted, and the physical significance of hydrologic model parameters are improved. 

Nevertheless, because underlying surface is highly changeable, spatial discretization leads to 

an excess of calculation elements and over-parameterization, and different parameter schemes 

can reach the same simulation result, namely the phenomenon of “same effect of different 

parameters”. Physical hydrologic models are also faced with the problems that underlying 

surface conditions and meteorological conditions are hard to access, calculate and verify in 

data-insufficient areas. The fundamental reason lies in the mismatching between the applicable 

scale of the mathematical physical equation of hydrologic modeling and the model’s applied 

scale. For instance, point scale or representative unit volume scale is applicable to Richards 

equation, Boussinesq equation and Saint-Venant equation, but the parameters, initial conditions 

and boundary conditions needed cannot be observed using current hydrologic methods, so 

parameters can be figured out only through calibration, which is bound to cause over-

parameterization.  

Reggiani proposed a hydrologic simulation method based on representative elementary 

watershed (REW) in 1998. In this method, a basin is set apart into REW and then, divided into 

several functional sub-regions. Subsequently, mass, momentum and energy conservation and 

equilibrium equations on the micro scale are established in the functional sub-region and after 

homogenization, a system of ordinary differential equations on the REW’s scale is established. 

Because the equation system is unclosed, ordinary differential equations of geometrical 

relationship and constitutive relationship are added to make the equation system closed. 

However, the REW concept Reggiani et al. proposed was not clearly and scientifically defined. 

In the model, there is no ice or snow module, vegetation is not taken into account, simulation 
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effect of high mountains, cold regions and other regions with a big ratio of snow and ice is 

unsatisfactory, and evaporation and transpiration cannot be distinguished from each other.  

Therefore, Tian Fuqiang et al. redefined REW in a rigorous manner by dividing REW into 

surface and subsurface layers and dividing subsurface layer into 2 sub-regions and surface layer 

into 6 sub-regions. The subsurface layer is divided into saturated and unsaturated zones by 

groundwater level. The saturated zones are below the groundwater level and unsaturated zones 

are above the groundwater level and below the surface. In order to consider the freezing and 

thawing of water in soil, saturated and unsaturated zones, besides soil, liquid water and gas, 

should contain ice phase substances.  

In the surface layer, the most notable feature is that the stream network and its adjacent hillsides 

form an interconnected system. From the point of view of hydrological simulation, the hillsides 

and stream network are the two basic components of the basin.  

1) The stream network is further divided into main channel and sub-stream network. In order 

to maintain the geometrical invariability of REW, the lakes, reservoirs, streams and channels 

on the sub-REW scale are included in the sub-stream network.   

2) The hillside is the main area of precipitation redistribution and transportation, which is 

divided into four zones: bare soil zone, vegetated zone, snow covered zone and glacier covered 

zone.  

Finally, the REW is divided into surface and subsurface layers. The subsurface layer is further 

divided into 2 sub-regions and surface layer is further divided into 6 sub-regions, which can 

reflect four typical underlying surface types: bare soil, vegetation, snow, glacier, as shown in 

Fig. A-1.  
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Fig. A1-1 REW zoning in THREW model.  

In the horizontal direction, the 6 sub-regions of the surface layer form a complete coverage of 

the surface. In the vertical direction, bare soil zone, vegetated zone, snow covered zone and 

glacier covered zone are located at the unsaturated zone; according to the relationship with the 

groundwater level, other two surface sub-regions (sub-stream network and main channel) may 

be located at the saturated zone, or at the unsaturated zone. According to the availability of data 

and purpose of application, a specific spatial scale is selected to set apart the basin into REW, 

thus making the attributes of each REW including soil, vegetation, snow and glacier uniquely 

determined.  

In the surface sub-regions, surface runoff is generated when the precipitation intensity exceeds 

infiltration capacity. In unsaturated zone, soil heterogeneity can result in subsurface flow. For 

example, if the unsaturated zone is divided into upper and lower layers and the upper layer’s 

infiltration capacity is greater than that of the lower layer, the subsurface flow may take place 

at the interface of two layers of soil. In order to simplify the calculation, the heterogeneity is 

not directly considered in the definition of REW and the subsurface flow and preferential flow 

can be expressed by material exchange items and corresponding constitutive relationship 

between unsaturated zone and adjacent REW as well as outside basin.  

In order to consider evapotraspiration, the surface sub-regions contain vapor phase substances. 

The soil pores in unsaturated zone contain air and water vapor, which are considered as gases 

and defined as a phase substance. Similar phenomena are found in the snow covered zone. The 

water storage in the bare soil zone can be regarded as depression detention water and water 

storage in the vegetated zone can represent the sum of the water quantity of vegetation 
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interception and depression detention. The runoff from surface sub-regions flows into the sub-

stream network, and then into the main channel. 

II. Basic Equations  

In the THREW model, basin is divided into sub-systems at REW level, sub-region level and 

phase material level. It leads to the general form of conservation laws on REW’s scale.  

(1) Equation of mass conservation on REW’s scale 
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(2) Equation of momentum conservation on REW’s scale 
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(3) Equation of thermal balance on REW’s scale 
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(4) Entropy equation on REW’s scale 
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III. Constitutive Relationship 

The system of said conservation equations is indeterminate for the number of variables is bigger 

than that of equations, and other relational expressions should be added for solving the 

equations. Therefore, geometrical and constitutive relationships must be added to make the 

equation system closed.  

In hydrology, the linear relationship, namely a constitutive relationship, of Darcy’s law is true 

in a given scope of flow velocity. However, constitutive relationship is less accurate than 

kinematic formula. In THREW model, formulas are established on REW’s scale, and traditional 

constitutive relationship on micro scale, such as Chezy formula, Darcy’s law and soil moisture 
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characteristic curve are no longer applicable. Up-scaling of constitutive relationship is mainly 

realized with statistical physics method.  

In the model, equations are further simplified, and momentum conservation equations of 

different sub-regions are closed. Then, mass exchange term, vegetation interception and other 

constitutive relationships and the 1 area ratio of saturated zone and other geometrical 

relationship are established to finish the establishment of the closed system of equations.  

IV. Model Application 

THREW has been applied in the basins with different climatic and hydrological conditions, 

including the Lancang River, including humid region, semi-arid region, alpine valley region 

and so on. Table A-1 lists some of the THREW model-applied basins.  

Table A-1 List of THREW Model-Applied Basins.  

Country  Basins  Basin characteristics 
Published papers or THREW 

model-applied projects  

China Lancang River  
160,000 km2, alpine and 

gorge region 
Applied in fund projects research  

China Tailan River 
13,240,000 km2, 

Tianshan region, glacier 
He,et al, 2015, HESS 

China Three Gorges 
56,000 km2, monsoon, 

complex terrain 

Applied in the entrusted projects of 

Three Gorges Corporation  

China Ya-lung River 
128,000 km2, alpine and 

gorge region 
Applied in fund projects research 

China 
Hanjiang River 

Basin 

95,000 km2, humid 

mountain basin 
Sun, et al, 2014, J.Hydrol. 

China Urumqi River 
289,000 km2, 

permafrost region 
Mou, et al, 2008, HESS 

China 
Chabagou 

River 

1,860,000 km2, arid 

Loess Plateau 
Applied in fund projects research 

China Weihe River 
25,000 km2, arid Loess 

Plateau 
Liu et al, 2012, HSJ 
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China Jinghe River 
4500 km2, arid Loess 

Plateau 

Applied in fund major projects 

research 

China Chaohe River 

4,808 km2, semi-humid 

earth-rock mountain 

region 

Applied in fund major projects 

research 

China Baihe River  

8,603 km2, semi-humid 

earth-rock mountain 

region 

Applied in fund major projects 

research 

China - 

India 

Yarlung 

Zangbo-

Brahmaputra 

River 

520,000 km2, upper ice 

and snow, the lower 

monsoon 

Applied in the entrusted projects of 

Lancang River Corporation  

China-

Kazakhs

tan 

Yili River 

90,000 km2, trans-

boundary water, 

drought 

Applied in the entrusted researches of 

China Renewable Energy Engineering 

Institute  

China-

Kazakhs

tan 

Emin River  20,000 km2 

Applied in the entrusted researches of 

China Renewable Energy Engineering 

Institute  

China-

Kazakhs

tan 

Eerqisi River 

89,000km2, trans-

boundary water, 

drought 

Applied in the entrusted researches of 

China Renewable Energy Engineering 

Institute  

The 

United 

States  

Sangamon 
3,150 km2, agricultural 

watershed 
Liu et al, IAHS Publ., 2009 

The 

United 

States  

Reynolds 
238.9 km2, mountain 

area, snow 
Applied in fund projects research 

The 

United 

States  

Salt Creek 
49.9 km2, urban 

watershed 

Applied in the project research of 

American Foundation 

The 

United 

States  

Blue River 
1,233 km2, temperate 

continental climate 
Tian et al., 2012, J.Hydrol. 

The 

United 

States  

Illinois river 
2,484 km2, temperate 

continental climate 
Li et al., 2012, J.Hydrol. 

Lao 

PDR 
Nam Ou River 

3,684 km2, tropical 

monsoon climate 

Applied in the entrusted researches of 

Kunming Engineering Corporation 

Limited 

Austria Lienz 1,198km2, Alps He,et al, 2014, HESS 
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Appendix 2 Technology Exchange and Capacity 

Building 

During the implementation of the project, the experts from six Lancang-Mekong countries 

exchanged views on flood and drought characteristics and disaster mitigation technologies in 

the river basin, understood the concerns of various countries, conducted the field study on 

typical projets in China and carried out the capacity-building training.  

1. Field visit in Thailand and Viet Nam (August 5-11, 2018) 

Joint assessment of flood and drought management with Mekong River Basin countries is an 

important measure for better understanding the flood and drought situation of the Mekong River 

Basin and jointly cope with flood and drought risks. Conducting field research overseas and 

communicating with local technicians are very necessary for completing the project and 

improving the quality of achievement reporting.  

At the invitation of the initiating units—Department of Water Resources of Thailand Ministry 

of Natural Resources and Environment and Viet Nam National Mekong Committee, Chinese 

expert working group had a seven-day field research in the Mekong River Basin in both 

countries on August 5-11, 2018. Group members had in-depth knowledge about structural and 

non-structural measures for flood and drought management in Mekong River Basin countries, 

preliminarily understood flood and drought management problems of concern in these countries, 

conducted field investigation on the hydrological monitoring stations, flash flood warning 

systems and saltwater intrusion control measures on mainstream Mekong River and made the 

most of the precious opportunities of exchange and daily chat with local technicians. 

(1) Field visit in Thailand 
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Fig. A2-1 Visit the Chiang Khan station (Aug. 6, 2018). 
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Fig. A2-2 Flash flood warning station in Loei (Aug. 7, 2018). 

  

   

Fig. A2-3 Visit Nong Khai station (Aug. 7, 2018). 
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Fig. A2-4 Visit Huai Luang irrigation project (Aug. 7, 2018). 

(2)Field visit in Viet Nam 

 

Fig. A2-5 Communication with Agriculture and rural development Bureau of Dong Thap (Aug. 8, 

2018). 
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Fig. A2-6 Visit the Hong Ngu flooding area (Aug. 8, 2018). 
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Fig. A2-7 Visit the VamNao station (Aug. 9, 2018). 
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Fig. A2-8 Joint visit to the river section in the delta area (Aug. 9, 2018). 
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Fig. A2-9 Expert from the Bureau of Agriculture and Rural Development introduced the water 

resources status in Soc Trang (Aug. 10, 2018). 
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Fig. A2-10 The Cai Oanh tide gate (Aug. 10, 2018). 

  

                                                                                                
Fig. A2-11 Visit the Dai Ngai station (Aug. 10, 2018). 
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Fig. A2-12 Visit the VNMC (Aug. 10, 2018). 
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2. Technical exchange in China (August 13-17, 2018) 

On August 13-17, 2018, hydrological technicians from the five countries in the Mekong River 

Basin came to China having in-depth communications on current situation of flood and drought, 

structural measures and non-structural measures for flood and drought management, major 

technological problems and technological needs in these countries.  

 

Fig. A2-13 Group photo during technical exchange in China. 

 

Fig. A2-14 An expert from the Secretariat of the National Mekong Committee in Lao PDR. 

An expert from the Secretariat of the National Mekong Committee in Lao PDR introduced that 

major disasters in Lao PDR include flood, drought, storm, fire disaster and earthquake, of which 

flood is the most serious one, listed the three big floods of 2008, 2009 and 2011, expounded on 

the causes and losses of flood and structural measures for flood prevention including the length 

of embankment, distribution of discharge pump stations and quantity and distribution of gates, 

and also gave a detailed introduction to non-structural measures for disaster risk management 
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in Lao PDR.  

 

Fig. A2-15 Expert Moukmany Vannasy from Lao PDR. 

Another expert Moukmany Vannasy from Lao PDR introduced bank erosion situation in  Lao 

PDR, with 5 hectares of bank eroded each year between 2005 and 2017. An example is Donsao-

Khouan Village of Bokeo Province in northern Lao PDR. Its gross area was 75 hectares in 1995 

and only 46 hectares in 2003, with a decrease of 25 hectares in 8 years. Subsequently, the expert 

gave an introduction to the classification and distribution of bank erosion, analyzed its causes, 

and proposed preventive measures for each type of bank erosion. He also introduced structural 

measures for urban flood defense in Vientiane in combination with the ADB-funded project 

under construction.  

 

Fig. A2-16 Expert Myint Thein from the Water Resources Utilization Department of the Ministry 

of Agriculture, Livestock and Irrigation of Myanmar. 

Myint Thein, an expert from the Water Resources Utilization Department of the Ministry of 

Agriculture, Livestock and Irrigation of Myanmar gave an introduction to the major duties and 

tasks of the Water Resources Utilization Department at first. It is a governmental organization 
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subordinate to Myanmar Ministry of Agriculture, Livestock and Irrigation (MOALI), mainly 

responsible for 1) sustainable management of irrigation water resources; 2) operation and 

maintenance of flood banks; and 3) maintenance and management of irrigation facilities and 

flood prevention and discharge facilities. Then, the expert introduced the flood damage 

situation of Myanmar, pointing out flood is a major disaster in the country and usually takes 

place in June and August and from the end of September to October. Mountain rivers in the 

states of Chin, Kachin, Shan, Kayin and Mon often cause flash floods, and coastal regions like 

Yakhine State, Ayeyarwady and Tanintharyi Region are liable to flooding under the impact of 

typhoon. The expert also analyzed major challenges of flood prevention, including climate 

change, change of land utilization mode caused by population growth, deforestation, 

insufficient cooperation between departments and absence of advanced flood prevention 

technologies. He believes Myanmar should have more technological communications and 

cooperation with China and other countries in the Mekong River Basin so as to improve 

structural and non-structural measures for flood prevention.  

 

Fig. A2-17 Expert from Thailand. 

A Thailand expert introduced the distribution of flash flood, landslide, flood and drought risks, 

distribution of rainfall monitoring systems and early warning systems for flood and drought 

prevention in Thailand.  
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Fig. A2-18 Expert from Viet Nam Ministry of Agriculture and Rural Development. 

An expert from Viet Nam Ministry of Agriculture and Rural Development gave an introduction 

to the flood and drought command management system and laws and regulations in Viet Nam, 

with the emphasis on the application of remote sensing technology to flood and drought 

warning, forecasting, prevention and mitigation in Viet Nam. The expert pointed out both 

quantity and severity of natural disasters are on a rise in recent years, which is driven by the 

high-speed processes of urbanization and industrialization.  

 

3. Project communication and capacity building in China (Oct. 22-24, 2018) 

On October 22-24, 2018, Project Communication & Capacity Building Meeting was held in 

Beijing. 50 Experts from Lancang-Mekong countries attended the meeting and exchanged 

knowledges on flood and drought management in the basin. The preliminary report of Joint 

Assessment on Flood Prevention and Drought Relief in Mekong River Basin was presented by 

the Chinese experts and valuable suggestions were provided by experts from Mekong countries.  
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Fig. A2-19 Group photo during Project Communication & Capacity Building Meeting.
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1) Agenda and Participants 

The meeting was composed of capacity buiding and discussion on the joint assessment initial report. The detailed agenda and list of delegation 

is as follows.  

Agenda 

Date Time Activities Speaker Avenue 

10.21 

Sun 
 

Arrival in Beijing 

Hotel: China Hall of Science and Technology 
  Beijing 

Open Ceremony and Capacity Building 

10.22 

Mon 

8:30-8:45 Opening Address Zhang Jianli，Director of IWHR 

China Hall of Science 

and Technology, B206 

 

8:45-9:00 Watching 60th anniversary of IWHR —— 

9:00-9:10 Group photo —— 

9:10-9:30 Tea break —— 

9:30-10:20 Flood control in China Prof. Cheng Xiaotao, IWHR 

10:20-11:10 Drought relief in China Prof. Wu Yucheng, IWHR 

11:10-12:00 Short and Long term streamflow Prof. Tian Fuqiang, Tsinghua 
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Date Time Activities Speaker Avenue 

forecasting :accomplishments and challenges University 

12:00-14:00 Lunch —— 

China Hall of Science 

and Technology, 1st 

floor 

14:00-14:30 
Progress on Joint Assessment on Flood Control and 

Drought Relief in Mekong River Basin 

Ms. Liu Hui, Senior Engineer of 

IWHR 

China Hall of Science 

and Technology, B407 

14:30-15:00 Flood control and drought relief in Cambodia Cambodia 

15:00-15:30 Flood control and drought relief in Laos Lao PDR 

15:30-15:50 Tea break —— 

15:50-16:20 Flood control and drought relief in Myanmar Myanmar 

16:20-16:50 Flood control and drought relief in Thailand Thailand 

16:50-17:20 Flood control and drought relief in Vietnam Vietnam 
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Date Time Activities Speaker Avenue 

17:30 Dinner —— 

China Hall of Science 

and Technology, 1st 

floor 

Discussion on the joint assessment initial report 

10.23 

Tue 

9:00-10:45 

Chapter 1. Overview of the Mekong River Basin 

Chapter 2. Survey of Flood and Drought in Mekong 

River Basin  

IWHR, Tsinghua University, 

Mekong River countries 

 

China Hall of Science 

and Technology, B407 

10: 45-11:00 Tea break —— 

11:00-12:00 
Chapter 3. Analysis of Flood Characteristics of Mekong 

Main Stream 

IWHR, Tsinghua University, 

Mekong River countries 

12:00-14:00 Lunch —— 

14:00-15:00  
Chapter 3. Analysis of Flood Characteristics of Mekong 

Main Stream  

IWHR, Tsinghua University, 

Mekong River countries 

15:00-15:15 Tea break —— 
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Date Time Activities Speaker Avenue 

15:15-17:00 
Chapter 4. Analysis of Drought Character in the Mekong 

River Basin 

IWHR, Tsinghua University, 

Mekong River countries 

17:30 Dinner —— 

China Hall of Science 

and Technology, 1st 

floor 

10.24 

Wen 

9:00-10:45 
Chapter 5. Survey of Measures and Assessment of 

Capacity for Flood Control and Drought Relief 

IWHR, Tsinghua University, 

Mekong River countries 

China Hall of Science 

and Technology, B407 

10:45-11:00  Tea break  

11:00-12:00 
Chapter 6. Technology Exchange and Capacity Building 

Chapter 7. Main Conclusions 

IWHR, Tsinghua University, 

Mekong River countries 

12:00-14:00 Lunch —— 

14:00-15:00 Open discussion  
IWHR, Tsinghua University, 

Mekong River countries 

15:00-15:15 Tea break  

15:15-17:00 Discuss and sign the Minutes IWHR, Tsinghua University, 
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Date Time Activities Speaker Avenue 

Mekong River countries 

17:00-17:30 Closing Ceremony 

Dr. Zhong Yong, Secretary General, 

Lancang-Mekong Water Resources 

Cooperation Center 

18:00-20:00 Dinner reception hosted by IWHR 

Bei Guo Jiang Cheng, 

4 th floor, VIP Room 

6 

10.25 

Thu 
 Return trip   
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PARTICIPANTS 

(1) Cambodia 

No. Name Organization Position 

1 
Chea 

Monyvycet 

 Department of Water 

Resources Management 

and Conservation 

Deputy Director 

2 Tong Seng 

Department of 

Hydrology and River 

Works 

Chief of Research and Flood 

Forecasting Office 

3 
 Chhean 

Ratana 

Department of Planning 

and International 

Cooperation. 

Chief of Administration 

Office;;Department of 

Engineering Vice Chief of 

ASEAN Office 

4 Than Sattya 

Department of Planning 

and International 

Cooperation. 

Chief of ASEAN Office 

5 
Khoeun 

Sokhom 

Department of 

Meteorology 

Vice Chief of Research and 

Weather Forecasting Office 

(2) China 

No. Name Organization Position 

1 Zhong yong 

Lancang-Mekong Water 

Resources Cooperation 

Center 

Secretary General 

2 Zhang Jianli IWHR Director 

3 
Cheng 

Xiaotao 
IWHR Professor 
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No. Name Organization Position 

4 Wu Yucheng IWHR Professor 

5 Tian Fuqiang Tsinghua University Professor 

6 Hou Shiyu Tsinghua University PHD candidate 

7 
Mu 

Xiangpeng 
IWHR Professor 

8 Liu Hui IWHR Senior Engineer 

9 
Baiyinbaolig

ao 
IWHR Professor 

10 
Wang 

Xiaosong 
IWHR Professor  

11 Chen Xingru IWHR Professor  

12 
Ding 

Zhixiong 
IWHR Professor 

13 
Zhang 

Xuejun 
IWHR Senior Engineer 

14 Cui Wei IWHR Professor  

15 
Wang 

Xiuying 
IWHR Professor 

16 Xu Fengran IWHR Senior Engineer 

17 Li Xiang IWHR Senior Engineer 

18 Liu Feng IWHR Engineer  

 

(3) Laos 
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No. Name Organization Position 

1 
Mr. Thongthip 

CHANDALASAN 

Lao National Mekong 

Committee Secretariat, 

MONRE 

Deputy Director 

of Division 

2 
Mr. Somphone 

KHAMPHANH 

Lao National Mekong 

Committee Secretariat, 

MONRE 

Deputy Director 

of Division 

3 Ms. Phaylin BOUAKEO 
Department of Water 

Resources, MONRE 

Deputy Director 

of Division 

4 
Mr. Prasith 

DEEMANIVONG 

Department of Meteorology 

and Hydrology, MONRE 

Deputy Director 

of Division 

5 
Mr. Aphisath 

PHANTHALY 

Lao National Mekong 

Committee Secretariat, 

MONRE 

Senior Officer 

(4) Myanmar 

No. Name Organization Position 

1 Mr. Hlaing Tun 

Forest Department, Ministry of Natural 

Resources and Environmental 

Conservation (MONREC) 

Deputy 

Director  

2 Dr. Toe Toe Aung 

Forest Department, Ministry of Natural 

Resources and Environmental 

Conservation (MONREC) 

Assistant 

Director 

3 Mr. Kyaw Ko Ko 

Irrigation and Water Utilization 

Management Department, Ministry of 

Agriculture, Livestock and Irrigation 

(MOALI) 

Staff 

Officer 
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No. Name Organization Position 

4 Mr. Win Maw 

Department of Meteorology and 

Hydrology, Ministry of Transport and 

Communications (MOTC) 

Assistant 

Director 

5 Mr. Myat Min Tun 

Directorate of Water Resources and 

Improvement of River Systems,Ministry 

of Transport and Communications 

(MOTC) 

Assistant 

Director 

 

(5) Thailand 

No. Name Organization Position 

1 
Winai 

WANGPIMOOL 

Department of Water 

Resources (DWR)  
 Senior Civil Engineer 

2 
Supapap 

Patsinghasanee 

Department of Water 

Resources (DWR)  
Senior Civil Engineer 

3 
Wasna Roi-

Amphaeng 

Department of Water 

Resources (DWR)  
Senior Hydrologist 

4 
Pronmongkol 

Chidchob 

Royal Irrigation Department 

(RID) 

Director, Project Planning 

Division 1 

5 Paitoon Naktae 

Department of Disaster 

Prevention and Mitigation 

(DDPM） 

Director, Disaster 

Prevention and 

Mitigation Regional 

Center 15 Chiangrai 

6 
Puttikul 

Tongnuesook 

Department of Water 

Resources (DWR) 
Senior Engineer 
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No. Name Organization Position 

7 
Achiraya 

Wongkaew 

Department of Water 

Resources (DWR) 
Technical Assistant 

 

(6) Vietnam 

No. Name Organization Position 

1 
Mr.Nguyen 

Dinh Dat 

Viet Nam National Mekong Committee, 

Ministry of Natural Resources and 

Environment (MONRE) 

Senior 

Official 

2 
Ms.Nguyen Thi 

Xuan Hong 

Vietnam Natural Disaster Management 

Authority,Ministry of Agriculture and Rural 

Development (MARD) 

Senior 

Official 

3 
Ms.Dang Hoang 

Ha 

Viet Nam National Mekong Committee, 

Ministry of Natural Resources and 

Environment (MONRE) 

Official  

4 
Ms. Le Thi 

Doan Trang 

Viet Nam National Mekong Committee, 

Ministry of Natural Resources and 

Environment (MONRE) 

Head of 

Division  

5 
Ms.Nguyen Thi 

Lan Huong 
MONRE  

Senior 

Official  
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2) Details of the Meeting 

Capacity building was carried out during the meeting. Professors from IWHR and Tsinghua 

Univeristy gave lectures on Progress of Flood Management and Emergency Response in China, 

Drought management in China, and Short and long term streamflow forecasting: 

accomplishments and challenges. Experiences on flood and drougt management of China was 

shared, hydrological modelling progresses of Tsinghua University was introduced and 

discussed. Professors suggested that natural conditions and development levels should be taken 

into consideration when we learn from experiences from developed countrie and make policies 

that meeting local demands.  

   

    Fig. A2-20 Conference spot.                Fig. A2-21 Professor Baiyinbaoligao hosted  

the meeting.      

 

Fig. A2-22 Mr. Zhang Jianli, Division Chief of Inernational Cooperation of IWHR, made the 

opening speech.  
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Fig. A2-23 Professor ChengXiaotao gave a lecture on Progress of Flood Management and 

Emergency Response in China. 

 

Fig. A2-24 Professor Wu Yucheng gave a lecture on Drought management in China. 

 

Fig. A2-25 Professor Tian Fuqiang gave a lecture on Short and long term streamflow forecasting: 

accomplishments and challenges. 
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Expert representatives from Mekong countries shared the status quo and challenges of flood 

and drought in their countries. Mr. Tong Seng, Chief of Research and Flood Forecasting Office, 

Ministry of Water Resources and Meteorology of Cambodia, introduced river systems, flood 

forecasting and drought characteristics in Cambodia.  

 

 

Fig. A2-26 Mr. Tong Seng presented flood and drought in Cambodia. 

Mr. Prasith Deemanivong, Deputy Director of Department of Meteorology and Hydrology, 

MONRE of Lao PDR, introduced meteorology and hydrology characteristics in Lao and made 

an overview of 2018 floods characteristics. Due to early start of rainy season and active 

moosoon rains caused by Son-Tinh (T1809) and BEBINCA(T1816), the rainfall of Lao is 10% 

above normal, floods happened in 17 provinces, water level of Mekong mainstream in Lao 

exceeded warning level or danger level.  
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Fig. A2-27 Mr. Prasith Deemanivong made presentation on 2018 floods characteristics in Lao 

PDR. 

 

Mr. Hlaing Tun, Deputy Director of DWIR, MOTC of Myanmar, introduced Losses and 

Measures for Flood and Drought Disasters in Myanmar. Common hazardous areas, flood and 

drought characteristics, causes, records and losses of floods, recent floods were introduced.  

 

Fig. A2-28 Mr. Hlaing Tun introduced Losses and Measures for Flood and Drought Disasters in 

Myanmar. 
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Mr. Winai Wangpimool, Director of Department of Water Resources, Ministry of Natural 

Resources and Environment of Thailand, introduced Flood and Drought in Thailand (Basic 

characteristics, losses and measures) focus on Mekong River Basin. The introduction includes 

Basic Information on Water Resources, Losses of Flood and Drought Disasters, Water 

Resources Management, Flood and Drought Monitoring and Forecasting Systems. According 

to Mr Winai, the Water Resources Act has been enforced on October 2018 in Thailand. And 

the construction of Office of the National Water Resources (ONWR) is undergoing.  

 

Fig. A2-29 Mr. Winai Wangpimool introduced Flood and Drought in Thailand. 

Mr. Nguyen Dinh Dat, Senior Official of Ministry of Natural Resources and Environment 

(MONRE) of Viet Nam, introduced Water Resrouces in Viet Nam Mekong Delta, including 

flood and salinity issues and relative studies, as well as adaptation options. 
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Fig. A2-30 Mr. Nguyen Dinh Dat introduced Water Resrouces in Viet Nam Mekong Delta. 

After the capacity buiding section, the Chinese experts introduced the progress and preliminary 

report of the Joint Assessment on Flood Control and Drought Relief in Mekong River Basin. 

Experts from Lancang-Mekong coutries fully discussed and exchanged views on the Joint 

Assessment report, and agreed to improve the report collaborately with an aim to publish the 

report in early 2019.  

 

Fig. A2-31 Technical exchange. 
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Expert from China            Expert from Cambodia 

  

Expert from Myanmar          Expert from Thailand 

  

Expert from Lao PDR          Expert from Viet Nam 

Fig. A2-32 Experts exchange views on the Joint Assessment. 

3) Outcomes of the Meeting 

Experiences on flood and drought management was exchanged among Lancang-Mekong 

countries, friendship was deepened among experts from all riparian countries. The Meeting 

Records was signed during the Meeting (as enchlosed), which states that experts from six 

countries in principle reached an agreement on the Main Fingdings and Recommendations of 

the Joint Assessment Report and next step arrangement. 
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Records of the exchange meeting on “Joint Assessment on Flood 

Prevention and Drought Relief in the Mekong River Basin (Phase I)” 

 

The exchange meeting on “Joint Assessment on Flood Prevention and Drought 

Relief in the Mekong River Basin (Phase I)” was convened from October 22 to 24, 2018 

in Beijing, China. Experts from Lancang-Mekong countries participated in the meeting 

(see Appendix 1, List of Delegates). The meeting was conducted in an atmosphere of 

friendliness, practicality and constructiveness. The meeting had the following results: 

I. Chinese experts presented the preliminary results of the Joint Assessment on Flood 

Control and Drought Relief in the Mekong River Basin (Phase I). The representatives 

from the member countries in the meeting highly praised and appreciated China’s 

efforts in preparing the preliminary report, aiming at promoting the progress of the joint 

assessment. 

II. Experts from all six countries shared experiences on flood control and drought 

relief. 

III. The meeting reviewed and agreed in principle most parts of Main Findings and 

Recommendations of the joint assessment report (see Appendix 2). The experts from 

member countries were encouraged to provide further information towards the 

finalization of the joint assessment report. 

IV. Representatives from all the six countries exchanged the valuable ideas on joint 

study of flood control and drought relief in future. 

V. The meeting agreed that the experts from member countries will revise and 

improve the draft report according to the discussion during the meeting on October 22-

24 and send to the Chinese side by 2018 November 30th. The Chinese side will update 

the joint research report and send to the member countries by 2018 December 15th for 

agreement. All member countries agreed to finalize the joint assessment report by 2018 

December 31th. 
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VI. The meeting agreed that the Chinese side will publish the joint research report in 

the name of Lancang-Mekong River countries in early 2019. 

 

The Records, written in English, was approved in Beijing on October 24, 2018. 

 

 

 

Signature 

 

   

   

                

 


