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Situation Report on the Mekong River in 2020 

“From the Beginning to the End of the Year:  
Sediment-starved Mekong and the Algae Bloom” 1 

 

On 29 October 2019, the Xayaburi dam began its operation. It was also the beginning of 

unprecedented changes in the Mekong river ecosystems: the sediment-starved Mekong. Between 

November 2019 and April 2020, the section of the Mekong, downstream of the dam, that forms 

the 800-km Thai-Lao border between Chiang Khan district in Loei province and Khong Chiam 

district of Ubon Ratchathani province appeared clear and very low-sediment. At the end of 2020, 

in November, the sediment-starved Mekong re-emerged. Such a phenomenon has never occurred 

before the operation of the Xayaburi dam. Fisher folks in all Thai provinces along the Mekong 

synchronically explained that although the sediment-starved phenomenon happened in the past, it 

never lasted longer than 2-3 months and it usually only occurred between February and April. 

The new phenomenon, the sediment-starved Mekong from the beginning to the end of the 

year, inserts another layer of impact among the complex impacts created by the operations of large 

hydropower dams in China, tributary dams and climate change.   

The Mekong Butterfly has been monitoring the vagaries of the Mekong river and impacts 

on the riparian ecosystems and communities along the Mekong mainstream and her tributaries. 

We have also been monitoring the operations of hydropower projects on the Mekong and their 

influences on river flows and ecosystems. The report is outlined as follow: 

1. Mekong ecosystems and the communities that depend on the river 

2. Changes in the Mekong river flow in 2020 

3. Impacts of the fluctuating Mekong flow in 2020 

4. Xayaburi dam: The risks of failed prediction borne by the ecosystems and local 

communities  

5. Outlook of the Mekong ecosystems and riparian communities in 2021  

 

1. Mekong ecosystems and the communities that depend on the river   

The ecosystems along the 800-kilometer Thai-Lao border can be categorized into two 

ecological zones:  

Zone 1 is where numerous islands (koh and don) and rapids (keng) appear ubiquitous. In 

the dry season, as the Mekong narrows distinctly, sand beaches (haad), ponds (bung and nhong 

nam) and rocky outcrops (bok) emerge. Small springs appear on the riverbank mountains and flow 

directly into the Mekong mainstream. Zone 1 can be found in the following two sections:  

Section 1 begins in Chiang Khan, Loei and continues to the edge between Sang Khom and 

Si Muang Mai in Nong Khai. This section includes tributaries such as Nam Loei and Nam Chom. 

Section 2 begins in Chanuman, Amnat Charoen and continues to Khong Chiam, Ubon 

Ratchathani. This section includes tributaries such as Nam Mun and Xe Bang Hieng.   

 
1 This summary is produced by The Mekong Butterfly, December 2020. 
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Zone 2 is where the Mekong spans wide. Islands and rapids scatter. Sand beaches with a 

gentle slope cover most areas of the riverbank. The upper bank is alternating flat and mound. 

Numerous small springs (huay), connecting small and large natural ponds flow into the Mekong 

river. These kinds of ecosystems can be found from Tha Bo in Nong Khai to the edge between 

Mukdahan and Amnat Charoen. Numerous large tributaries from both Thailand (e.g. Nam Mong, 

Nam Songkhram, Huai Luang, Nam Kam) and Laos (e.g. Nam Ngum, Nam Mang, Nam Ngiep, 

Nam Sane, Nam Cading and Sebang Fai) converge on the Mekong here. 

The water level usually reflects the seasonality of the Mekong river. In the rainy season, 

the Mekong rises briskly. It is not only water that comes with the increasing volume, but also 

nutrient-rich sediments from the upper region. As she reverses the flow into her tributaries--like 

the Nam Songkhram, Nam Loei and Nam Mun--the sediment-rich water nourishes the riverbanks, 

connecting small streams and sub-ecosystems. This is an important time for the Mekong fish, 

especially those migrating from the lower region. Some fish swim into the tributaries to spawn and 

lay eggs, turning the area into a nursery until the juvenile fish mature enough to return to the 

Mekong mainstream. Examples of notable migrating fish species include: pla kod (Hemibagrus 

sp.), pla moo (Botia sp.), pla nang (Micronema sp.), pla suem (Ompok krattensis), pla tong 

(Notopterus notoperus), pla kao (Wallago attu), pla khanthong (Heterobagrus bocourti), pla lad 

(Mastacembelus sp.), pla kae (Bagarius sp.), pla hoo tam (Pangasius larnaudii), pla po (Pangasius 

conchophilus). Coincidental with the changes in the tributaries, different seasonal sub-ecosystems 

on the mainstream--such as bung (ponds), keng (rock rapids), tham (hollow area) and khan (river 

bars)--and naturally-grown riparian plants (krai-nam (Homonoia riparia) and wah (Syzygium 

cumini)) emerge and provide spaces for spawning and nursery for the juvenile fish. 

The Mekong ecological zones are illustrated in Figure 1 and 2.  

As the Mekong rises throughout the rainy season, she floods the riverbank with sediments 

and drowns riparian weeds, adding fertility to the riverbank. As the Mekong river ebbs from the 

beginning of winter to the dry season, nutrient-rice Mekong riverbank emerges. This appears 

evidently in the ecological Zone 2. 

In Section 1 and 2 in the ecological Zone 1, as the Mekong ebbs, small and large rapids 

emerge, creating a new landscape or new sub-ecosystems. Locals have various names for these 

sub-ecosystems such as bung (pond), bok (rocky outcrop), kon (rapids), keng (rapids), khan (river 

bars), tham (hollow area), woen (large-deep and slow-flow whirlpool), nhong (inland pond), haad 

hin (gravel beach) and haad sai (sand beach). 

The Mekong fish, nonetheless, have various life cycles. Some fish start swimming 

upstream when the Mekong water level descends in winter and the dry season, e.g. pla ern or pla 

yee-sok (Probarbus sp.). They swim upstream between November and January to seek a spawning 

ground. Locals find a great number of pla ern (Probarbus sp.) specifically where keng hin (rocky 

rapids) are. Additionally, pla jok (Cyclocheilichthys enoplos) and pla nai (Cyprinus carpio) can 

also be found during this time. Once summer creeps in, pla kaew kai (Botia sp.), pla rakkluay 

(Acantopsoides sp.), pla soi (Cirrhinus) and pla tapian (Barbonymus gonionotus) start migrating. 

The 2013 fish survey identifies at least 158 species in the Mekong river.2 

 

 
2 From Ecology, Economics, Cultures of the Mekong Basin: From Keng Kood Koo to Pha Chan in a Changing 

Course by the Foundation of Ecological Recovery, Nature Care Foundation and Network of Mekong Community 

Organisations in Thailand’s 7 Northern provinces (NMCO), May 2015, page 84 



 

3 

Figure 1 Mekong ecological zones in the mainstream and tributaries in Thailand and Lao PDR 

 
 

Figure 2 Sub-ecosystems of the Mekong mainstream and tributaries in the rainy and dry seasons  
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Local community classifies each sub-ecosystem as follow:  

 

Bung (บุง่) 

Bung is a pond or swamp area, usually submerged underwater in the rainy season. When the 

water level drops, the remaining water creates rocky and mud basins of different depth. Bung 

can be surrounded by rock outcrops and/or sand beaches. These areas are typically cultivated 

during the dry season. Bung is a crucial food source supplying the food chain of a myriad of 

aquatic organisms e.g. fish, shrimps, mollusks, amphibians, earthworms and eels, along with 

small insects, aquatic vegetables like duckweeds and freshwater alga. This is also why many 

communities declare bung as conservation areas e.g. Bung Palakon in Pha Chan in Samrong, 

Ubon Ratchathani; Bung Kalayyai in Pak Huay Muang in Lao Ngam, Pho Sai, Ubon 

Ratchathani; and Bung Hoi in Na Hin-ngone in Phalan, Na Tan, Ubon Ratchathani.  

 

 

Bok (โบก)  

Bok is a rocky outcrop with holes in various shapes and sizes. The Mekong river floods bok in 

the rainy season. When the water level recedes, some water remains and algae grows on the 

rocky surface. This creates a habitat for small aquatic organisms, especially those that feed on 

freshwater algae e.g. shrimps, mollusks, fish (freshwater gobies and Thai river sprat) and small 

river crabs. 

 

Woen (เวิน)  

Woen is a large, deep, slow-flow whirlpool. It occurs when the river begins to rise or recede. It 

comes into existence at river curves or points where the flow crashes into rock outcrops. Woen 

draws plant debris that feeds aquatic creatures. Due to the slow-flow attribute, woen provides 

habitats for many fish species e.g. Puntioplites falcifer and Pangasius conchophilus.  

 

Kok (คก)  

Kok describes the current that swirls and creates a wide and deep curved recess, usually near the 

riverbank. It is a habitat and hiding spot from predators for many aquatic organisms. 

 

Haad (หาด)  

Haad is a beach that emerges when water level declines. Apart from sand, haad accumulates 

organic matter or natural fertilizer that comes along with sediments. Thus, people use these 

beaches for cultivating crops in the dry season. Haad hosts insects and plants that are human 

food when water recedes and becomes food for the fish when flooded.  

 

Don (ดอน)  

Don is a mid-channel bar or island created by deposited sediments (soil or sand). Don may have 

plants e.g. bamboo, padauk, ceylon oak and jambul growing on them. It is also a habitat for 

animals e.g. birds, rats, snakes, palm civet, tree lizard and insects. When the Mekong river rises 

and floods the flatland, many animals move to don to find shelter.  
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Tham (ถำ้)  

Tham is hollow areas created by the deposition of various size rocks. When the Mekong river 

rises and fills tham, it becomes a spawning ground for herbivorous fish e.g. Cyclocheilichthys 

enoplos and Tenualosa thibaudeaui. It is also a habitat for small and large fish as the water is 

very calm and the location is hidden from predators. In the dry season, the hollow areas become 

rest areas for fishers. 

 

Khan (or Keng, Kon) (คนั หรอืแกง่, กอ้น)  

Khan (or Keng, Kon) is a rock or sand bar that appears during the dry, low-tide season. It is a 

deposit of sediments that come with the Mekong flow. Freshwater algae and weeds like to grow 

on khan. Khan hin (gravel bar) helps slow down the flow velocity, allowing aquatic organisms 

to find shelter from the stronger current. 

 

Huay (หว้ย)  

Huay is a small stream connected to the Mekong river. Plants grow along huay. Terrestrial and 

aquatic organisms including insects like to reside in or around huay. This makes it a source of 

food for both humans and animals.  

 

Nhong (หนอง)  

Nhong is an inland pond that is indirectly connected to the Mekong river by huay (small streams). 

Nhong has various sizes. It can expand hundreds of rai. 

 

 When the river recedes, haad become a large cultivation land for the riparian communities. 

Numerous varieties of vegetables and flowering plants are grown for subsistence and additional 

income. Popular crops include tobaccos, peanuts, tomatoes, jicamas, corn, yardlong beans, bush 

beans, cowpeas, chilies, shallots, garlics, corianders, chinese broccoli, cabbages and marigolds. In 

some places, such as Chiang Khan and Pak Chom districts in Loei, locals pan for gold in the 

Mekong river too. 

 Several seasonal Mekong sub-ecosystems emerge throughout the waterway when the water 

recedes. This includes haad sai (sand beaches), don and koh (islands), keng (rapids) and bung 

(ponds). Riparian and nearby communities take this opportunity to generate a great amount of 

income from tourism every year. Notable tourist attraction sites include: Keng Kud Koo in Chiang 

Khan, Loei; Keng Chan in Pak Chom, Loei; Phan Khod Saen Krai in Ban Muang subdistrict of 

Sang Khom, Nong Khai; Haad Chommanee in Muang, Nong Khai; Haad Sai Thong in That 

Phanom, Nakhon Phanom; Keng Kabao in Wan Yai, Mukdahan; Keng Song Yai in Chanuman, 

Amnat Charoen; Haad Salung in Pho Sai, Ubon Ratchathani; and Sam Phan Bok in Pho Sai, Ubon 

Ratchathani.  

 

2. Situations of the Mekong river in 2020  

 The vagaries of the Mekong river become apparent after the construction of the first 

Mekong mainstream hydropower dam, Manwan dam, in Yunnan, China. Since the beginning of 

Manwan dam’s operation in 1993, China has constructed another 11 large hydropower dams on 

the mainstream: Dachaoshan, Jinghong, Xiaowan, Nuozhadu, Gongguoqiao, Wunonglong, 
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Huangdeng, Dahuaqiao and Miaowei. In total, these dams have the electricity generating capacity 

of more than 14,500 megawatts (MW) and hold more than 41.619 billion cubic meters of water. 

The most recently completed hydropower dam blocking the Mekong mainstream is the Xayaburi 

dam. Located in Sainyabuli province in northern Lao PDR, the Xayaburi dam officially started 

operating on 29 October 2019 with an installed electricity generating capacity of 1,285 MW. The 

reservoir retains as much as 726.02 million cubic meters of water behind. The dam is constructed 

by the Xayaburi Power Company Limited (XPCL). Major shareholders of XPCL are private 

companies and subsidiaries of a Thai state enterprise. The dam is obligated, under a power 

purchase agreement, to provide 1,220 MW to the Electricity Generating Authority of Thailand 

(EGAT) for 31 years. 

 Ever since 1993, the operation of hydropower dams in China, specifically Jinghong dam’s 

control over discharge, have posed detrimental impacts on water quality and flows of the Mekong 

river, ecosystems, livelihoods and local economies in the four lower Mekong countries: Laos, 

Thailand, Cambodia and Vietnam. 

 Yet, the lower Mekong countries also construct dams on the Mekong mainstream. The Don 

Sahong dam, completed in 2019, sits on Siphandone in southern Laos near the border to Cambodia. 

Another three mainstream dam projects--Pak Beng, Luang Prabang, Pak Lay dams--have already 

gone through the Procedures for Notification, Prior Consultation and Agreement (PNPCA) while 

the Sanakham dam project has just started its process in July 2020. All of these four dams are 

planned to be built in the same region as the Xayaburi dam; all would be blocking the Mekong 

river in northern Laos. 

In Thailand, the Office of National Water Resources (ONWR) pushes for three other mega 

water projects: the watergate projects on the Mekong tributaries, the Kong-Loei-Chi-Mun (water 

diversion) project and the Pak Chom dam (weir) project on the Mekong mainstream.3 

 

Between 2019 and 2020, the Mekong flow changed significantly. The flow became 

unpredictable, unnatural, unlike the past. Such abnormal fluctuations, seen throughout 2019, can 

be described as “Flood in the Dry Season. Drought in the Rainy Season. Blue winter.” In 2020, 

from January to December, the Mekong entered another unnatural phenomenon, “the sediment-

starved Mekong from the beginning to the end of the year.” In the dry season, the water level 

was severely low. In the rainy season, the Mekong water level remained low. When the water rose, 

it rose slowly and never reached the riverbank as it used to. However, some areas were flooded 

repeatedly in the beginning of winter. The Mekong river had become unpredictable. 

 

 

 

 

 

 

 

 

 

 

 

 
3 Office of National Water Resources, 24 December 2020. 
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Map of Mekong mainstream dams  

 

The abnormal extreme fluctuations that continued throughout 2019 and 2020 are due to the 

following three factors: 

1. Water resource management by the Mekong mainstream dams in China and Lao 

PDR 

2. Water resource management by the Mekong tributary dams in Thailand and Lao 

PDR 

3. Low and inconsistent rainfall in the rainy season 

 The Mekong flow measured at Chiang Saen hydrological station was relative to the outflow 

of the Jinghong dam. Discharge data in the 2020 rainy season at Jinghong dam (released publicly 

on 1 June 2020) revealed a very low outflow. The average discharge was only 967 cubic meters 

per second (between 1 June and 9 December 2020). Such an extremely low outflow was reflected 

in the all-time low water level recorded by the Chiang Saen hydrological station and all other 

Mekong hydrological stations in Thailand for two consecutive years (2019-2020). Occasional 

water level rise, shown in Figure 3, was due to the monsoon and storms passing the lower Mekong 

region in August and September. 
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Figure 3 Comparing the 2020 discharge at Jinghong, Chiang Saen and Chiang Khan hydrological 

stations. 

 

 In addition to the low outflow from Jinghong dam, the largest Mekong tributary dam, Nam 

Ngum 1 dam in Lao PDR, continued to retain a high level of water in its reservoir, relatively much 

higher than the 2019 level. (See the comparative graph in Figure 4). As other tributary dams in 

Thailand and Laos took a similar approach to manage water resources, the overall outflow from 

the tributaries into the Mekong mainstream subsequently reduced.  
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Figure 4 Comparing water level in 2019 and 2020 at the Nam Ngum reservoir  

 

 In 2020, the water level data at all Mekong hydrological stations were unidirectional. In 

the dry season, between January and March, the Mekong water level was very low--though 

fluctuation persists--and obviously lower than the 2019 record. Many riverine islands and rapids, 

usually submerged in the dry season due to the discharge from Jinghong dam, surfaced. 

In the rainy season, the Mekong water level remained low even in July. The river was too 

low to reverse its flow into the tributaries. The water level rose in August and September but only 

for a short period of time. The Mekong flow still fluctuated, making it unprecedentedly 

unpredictable. Figure 5 to Figure 10 compare the Mekong water level among the six hydrological 

stations in Thailand. 
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Figure 5 Comparison of Mekong water level in 2019 and 2020 at Chiang Saen hydrological station 

in Chiang Rai province and 1983-1991 average (before Manwan dam) 

 

Figure 6 Comparison of Mekong water level in 2019 and 2020 at Chiang Khan hydrological 

station in Loei province and 1983-1991 average (before Manwan dam) 
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Figure 7 Comparison of Mekong water level in 2019 and 2020 at Nong Khai hydrological station 

and 1983-1991 average (before Manwan dam) 

 

Figure 8 Comparison of Mekong water level in 2019 and 2020 at Nakhon Phanom hydrological 

station and 1983-1991 average (before Manwan dam) 
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Figure 9 Comparison of Mekong water level in 2019 and 2020 at Mukdahan hydrological station 

and 1983-1991 average (before Manwan dam) 

 

Figure 10 Comparison of Mekong water level in 2019 and 2020 at Khong Chiam hydrological 

station in Ubon Ratchathani and 1983-1991 average (before Manwan dam) 
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3. Impacts of the fluctuating Mekong flow in 20204 

 Changes in the Mekong water level in 2019 continued to 2020, affecting the livelihoods of 

all four lower Mekong countries, as well as Mekong aquatic ecosystems and the life cycle of all 

aquatic lives. The following lists significant circumstances the riparian communities face this year: 

 The first circumstance is the beginning of the Xayaburi dam operation on 29 October 2019. 

This means the water was retained behind the Xayaburi dam and sediments settled in the reservoir. 

Subsequently, discharged water became “sediment-starved,” turning the next 800-km long 

Mekong, from Loei to Ubon Ratchathani, into “aquamarine” color. The aquamarine Mekong lasted 

until April 2020. Consequently, streambank erosion increased while food resources for sediment-

dependent fish species decreased. The overall impacts threaten Mekong fisheries, specifically 

among those communities that still depend on the Mekong river for subsistence livelihoods and 

income.  

 Fisher folks in Ban Sisomboon in Chanuman subdistrict, Chanuman district, Amnat 

Charoen, pointed out that the low-sediment load in the Mekong river would affect bottom-dwelling 

fish that feed on sediments, mud or soil. Fisher folks observed that these fish usually have mud, 

soil, sand or tiny gravels in their bellies. There are about 20 demersal and benthopelagic fish 

species observed in the area: pla sood family (Hampala sp.), pla khao mon family (Puntius brevi), 

pla pak pian (Scaphognathops sp.), pla tasai (Clupeichthys aesarnensis), pla namchia, pla chak, 

pla tapian (Barbonymus gonionotus), pla bugmang (Cosmochilus harmandi), pla pak keep dang 

(Hypisbarbus sp.), pla peek kai (Kryptoterus cheveyi), pla jean, pla itai (Osteochilus hasseltii), 

pla pong (Leptobarbus hoeveni), pla nokkhao (Osteochilus melanopleurus), pla jad, pla pakkao 

(Barbodes sp.), pla peek dang (Kryptoterus sp.), pla pond, pla ee-sob, pla ern family (Probarbus 

sp.). Changes in the Mekong river could affect the abundance of food for the fish and, 

consequently, reduce fish population.    

In the past, sediment-starvation may occur in around March and April but for a short period 

of time. However, after the Xayaburi dam began its operation, the sediment-starvation occurred 

much earlier, in November, and repeated for two consecutive years. In addition to observations 

and statements from local riparian communities, this report presents two more pieces of evidence 

to confirm the unnaturally sediment-starved Mekong. 

The first piece of evidence comes from the meeting of the Thai National Mekong 

Committee on 25 March 2020. The meeting mentions “the findings from the impact assessment of 

the river color change, from muddy brown to sediment-reduced aquamarine. The analysis on the 

Mekong water quality in Muang district, Nakhon Phanom and Muang Thakaek in Lao PDR reveals 

the water quality is within acceptable range, safe for aquatic faunas and ecosystems. The study 

predicts that the suspended sediment load would increase and return to normal level by the 

upcoming rainy season. The Mekong water quality, overall, is within normal range. It is only the 

quantity of the suspended sediment that decreases significantly.” The meeting does not present 

comparative data on the suspended sediment level upstream and downstream of the Xayaburi dam 

in 2019 and earlier years. However, the meeting accepts that the Mekong is sediment-starved.  

 
4 Impacts are partially summarized from the presentation paper made available at the meeting named “Directions in 

Natural Resource Management in the Mekong River Basin: Learning From Community-led Action Research by 

the People of Mekong” organized by the Research and Development of Community Wellbeing Model Based on 

Food and Natural Resources Security and Community Adaptation to Disastrous Risks Project on 5 November 

2020 at the Office of Thai Health Promotion Foundation, Bangkok 
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The second piece of evidence comes from the public forum named “Flood in the Dry 

Season. Drought in the Rainy Season. Aquamarine Mekong River” on 13 December 2020.5 

Montree Udomphong, reporter from the Sam Miti show on Thailand’s Channel 3 television 

presented video footage of the Mekong river upstream and downstream of the Xayaburi dam taken 

in October and November 2019. The upstream footage showed the Mekong river between 

Thailand’s Chiang Khong district, Chiang Rai and Lao’s Luang Prabang. Footage below the dam 

covered the Mekong river from where she enters the Thai-Lao border at Chiang Khan district, Loei 

to Nakhon Phanom. The footage clearly showed that the color of the Mekong river upstream of 

the Xayaburi dam was muddy brown; whereas, the river appeared aquamarine, reflecting the blue 

sky. This evidence confirmed that the Mekong sediments were blocked by the Xayaburi dam. 

The Mekong River Commission’s (MRC) 2018 study on sediment is supported by grants 

provided by the German Agency for International Cooperation (GIZ) and the European Union 

(EU). The GIZ provides 4 million USD while the EU adds another 4.92 million USD. The study 

is part of the Joint Environment Monitoring of Mekong Mainstream Hydropower Projects (JEM) 

which sets to spend two years monitoring transboundary impacts of the Xayaburi and Don Sahong 

dams on hydrology, sediment, water quality, aquatic ecology and Mekong fisheries. The study is 

currently being conducted.   

The sediment-starved Mekong phenomenon reoccurs in mid-November 2020 and still 

continues as this report is being written. In addition, another issue emerges: the Mekong algae 

bloom. This has posed great impacts on Thai fisheries in the Mekong river.  

The second significant circumstance is the algae bloom in December 2019. As the Mekong 

river becomes clearer, algae grows tremendously. Usually, local communities observe Mekong 

algae between February and April. However, the unprecedented algae bloom prevents fisher folks 

from fishing in the Mekong river. A community-led research by Ban Pongkham points out that “as 

the Mekong river turns aquamarine in November, it becomes easier for fish to escape. Tao 

(Mekong algae) thrives in clear water. The increasing amount of tao damages fishing gears because 

it floats everywhere and becomes entangled in the fishing gears. Fisher folks have to bring their 

gears back to sun-dry and remove tao. Impacts of the sediment-starved Mekong intensify in 

January 2020 when fisheries that were once fisher folks’ main income can only support 

subsistence.” The Mekong algae bloom returns in November 2020. (See Figure 11).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
5 https://www.facebook.com/watch/live/?v=717371045413873&ref=watch_permalink  

https://www.facebook.com/watch/live/?v=717371045413873&ref=watch_permalink
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Figure 11 Algae bloom in the Mekong river and her tributaries 

 

The third significant circumstance is the daily fluctuation of water level downstream of the 

Xayaburi hydropower dam, specifically in Chiang Khan and Pak Chom districts, Loei and Sang 

Khom district, Nong Khai. A community-led research group observes the Mekong water level 

rises and ebbs daily from November 2019 and continues until 2020, an accumulating impact of the 

operations of Jinghong and Xayaburi dams. Nonetheless, no government or official institution has 

given any explanation on the ongoing impacts. 

The fourth significant circumstance is the large discharge from the Mekong tributaries. In 

the previous rainy season, the Mekong water level remained low due to decreasing discharge from 

the Jinghong dam and low rainfall. However, when the monsoon finally arrived in the Mekong 

watershed, water discharge from the Mekong tributaries surged downstream, adversely affecting 

riparian communities in various ways. Fishing boats and gears drowned or disappeared with the 

turbulence. Water pumps were damaged and had to be repaired. The sudden water level change is 

currently not being included in any organization’s warning system, not even the Thai government 

agencies or the MRC. Such a sudden discharge  

- During the first week of October 2020, a tropical depression passed the lower 

Mekong region around Lao’s Xe Bang Hieng river basin and Thailand’s lower Isan 

region. A sudden massive flood inundated the Xe Bang Hieng river basin and 

flowed to the Mekong river around Thailand’s Khemmarat district in Ubon 

Ratchathani. The hydrological station at Ban Kengdone at the confluence of the Xe 

Bang Hieng and Mekong rivers recorded 2.343 meters on 7 October 2020 (at 

18:15). The water level rose to 12.255 meters on 9 October 2020 (at 18:45). In only 
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two days, the water level rose 9.912 meters higher. This massive volume of water 

abruptly increased the Mekong water level starting from Khemmarat district on the 

night of 8 October 2020, even though the overall Mekong water level remained 

low.6 (See Figure 12)  

 

Figure 12 Flooded Mekong river: Influences of the Mekong major tributaries, the Xe Bang Fai 

and Xe Bang Hieng rivers, in Lao PDR on the sudden Mekong water level fluctuations 

between Nakhon Phanom to Khong Chiam, Ubon Ratchathani starting on 8 October 

2020  

 

 The fifth significant circumstance is the harshly low water level starting from the 2019 

rainy season until 2020. This has posed numerous impacts, listed partially here: (See Figure 5 to 

Figure 10 for the comparative graphs)  

● In some places in Thailand and Lao PDR, fish catch is unprecedentedly high. This is due 

to the incredibly low water level and clarity of the water. Fish normally seek shelters in the 

deep area of the river. But the water level is much lower and clearer, making it easier for 

fisher folks to catch more fish on both Thai and Lao side of the river.  

● Riverbank cultivation is greatly affected by the low water level. Farmers have to spend 

more to pump up water to irrigate the fields. However, in some places, the water is too low 

for irrigation. Combined with the warmer temperatures, many riverbank crops do not 

flourish as well as before. 

 
6 Hourly water level data can be obtained from https://portal.mrcmekong.org/monitoring/river-monitoring-telemetry  

https://portal.mrcmekong.org/monitoring/river-monitoring-telemetry


 

17 

● The flow changes affect the riparian village and town water resource management system. 

Many places have to spend more to dig water passages to pull water from the Mekong 

river. 

 

The sixth significant circumstance is the effect of low water level on the tributaries and 

fish life cycle. In the 2020 rainy season, between July and August, the Mekong water level was 

too low to reverse her course to flow into the tributaries and connecting streams. Consequently, 

fish that rely on large volumes of water in the tributaries to breed, spawn and nurse juvenile fish 

lack the water to fully thrive. The low water level tremendously affected the riparian sub-

ecosystems and the fish life cycles. The effect has occurred for two consecutive years. This will 

definitely affect the ecological abundance and fish population in the Mekong river in the long term. 
Low water level is not the only factor affecting fish migration. Watergates, weirs and other 

constructions in the tributaries and connecting streams are also blocking the fish migratory routes 

between the Mekong mainstream and connecting ponds and streams, as shown in Figure 13.  

Figure 13 Small and medium-size weir projects sit on the Mekong tributaries and connecting 

streams, affecting the Mekong fish migration. The effect is more severe when the 

Mekong water level does not reach the weir height.   
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4. Xayaburi dam: The risks of failed water prediction and hydroelectricity management 

borne by the ecosystems and local communities  

 The Feasibility Study of Xayaburi Hydroelectric Power Project7 provides two datasets to 

predict the average Mekong flow rate. The first dataset shows the monthly average Mekong flow 

at Xayaburi dam between 1960 and 2005 (including the Xiaowan and Nuozhadu dams). The 

second dataset compiles the monthly average flow at Xayaburi dam between 1960 and 2005. The 

conclusion is based on the calculation with the first dataset as the baseline, which includes how 

Xiaowan and Nuozhadu dams in China manage the water flow. 

 When comparing the actual Mekong flow between November 2019 and December 2020 

with the prediction from the feasibility study, the actual flow is much lower than the predicted. 

Figure 14 illustrates this. The brown line is the discharge predicted by the feasibility. This 

discharge should correspond to the expected electricity generation capacity, shown as black line. 

However, the actual daily flow, shown as blue line, or the monthly average, shown as red line, are 

much lower than the prediction in the feasibility study. In effect, the Xayaburi dam’s electricity 

generation would be less than the expected calculation, corresponding to the lower-than-expected 

discharge. Nonetheless, as neither XPCL nor EGAT reveal the actual real-time quantity, this report 

is unable to present the actual generated electricity. 

 Since 29 October 2019, the Xayaburi dam has been continually filling its reservoir and 

discharging the Mekong through the power generation system. Consequently, Mekong flow near 

Luang Prabang slows down while sediments settle down. This process is obvious when the 

Mekong flow starts to drop down in November. As the Mekong reaches the Xayaburi dam, 

sedimentation has already occurred throughout the 90-kilometer long reservoir. Thus, what goes 

through the dam power generation system is the “sediment-starved” Mekong. 

 The situations of the Mekong river between 2019 and 2020 point up the failure of Mekong 

flow prediction. Even though the Xayaburi dam cannot duly distribute electricity as contracted, 

XPCL does not have to bear the risk from this mistake. This is because the power purchase 

agreement is based on a “take-it-or-pay-it” system. In addition, EGAT now assumes the 

responsibility for the risks and water management in the reservoir--the root cause of sedimentation. 

The overall impacts, however, are borned by the Mekong ecosystems and the very communities 

that depend on the Mekong river for their livelihoods.  

 

 

 

 

 

 

 

 
7 At the moment of writing this report, the file “Feasibility Study of Xayaburi Hydroelectric Power Project, Final 

report (2009)” has been removed from the MRC website, 28 December 2020.  
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Figure 14 Graph showing the relationship between the Mekong discharge data at Chiang Khan 

district (between November 2019 and December 2020) and the average discharge at the 

Xayaburi dam and its daily average electricity generation capacity  

 
 

5. Outlook of the Mekong ecosystems and riparian communities in 2021  

 In 2021, the aforementioned impacts still persist but with additional challenges such as the 

following water projects:  

1. More hydropower dams on the Mekong mainstream  

Lao PDR has proposed another 5 hydropower dams on the Mekong mainstream: Pak Beng, 

Luang Prabang, Pak Lay, Sanakham and Phu Ngoy dams. The first dams would be located 

upstream of Chiang Khan, Loei. The last dam would block the Mekong river downstream from 

Khong Chiam, Ubon Ratchathani. The dam nearest to the Thai border, only 2 kilometers from 

Chiang Khan, Loei, would be the Sanakham dam. 

During the first half of 2020, Laos submitted the Luang Prabang dam project to the PNPCA 

process, as required by the 1995 Mekong Agreement. During the PNPCA process, the Thai Office 

of National Water Resources, acting as the Thai National Mekong Committee, organized three 

public forums in Thailand. In addition, on 25 March 2020, a summary meeting was held at the 

Thai National Mekong Committee. 

The joint meeting of the four lower Mekong countries to review the summary of the 

PNPCA process was postponed from the end of April to the end of June due to the COVID-19 

pandemic. In May 2020, the Lao government submitted another hydropower dam project, the 

Sanakham dam (located only 2 kilometers away from the Thai border at Chiang Khan, Loei), to 

the PNPCA process. The process began on 24 November 2020 with an online public forum, the 
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10th MRC Regional Stakeholder Forum,8 at Pakse, Lao PDR to hear from the stakeholders in the 

lower Mekong region. 

2. Kong-Loei-Chi-Mun (water diversion) project  

 The Kong-Loei-Chi-Mun water diversion project is under the Royal Irrigation Department 

of Thailand. Water diversion would start at the mouth of Loei river in Chiang Khan, diverting 

water from the Mekong river to feed Thailand’s northeastern region. This would significantly pull 

water out of the Mekong river, especially from the 800-kilometer downstream from Chiang Khan 

to Khong Chiam adversely impact downstream riparian rural and urban communities, the Mekong 

ecology and fisheries.    

3. Songkhram river dam project  

 The Songkhram dam project, cancelled in 2001, is revived in 2019-2020. Under the Office 

of National Water Resources (ONWR), the new study proposes two dams to be constructed on the 

Songkhram river: one at the mouth of the Songkhram river (previously cancelled) at Ban Na Piang 

in Chaiburi subdistrict, Tha U-ten district, Nakhon Phanom; and another one at the mid-section of 

the Songkhram river, 135-kilometer upstream from the river mouth, at Ban Don Dang in Tha Kong 

subdistrict, Akat Amnai district, Sakon Nakhon.  

 The Songkram dam project would create a large reservoir, inundating a large area of 

wetlands, or bung tham, in two provinces--Nakhon Phanom and Sakon Nakhon. These wetlands, 

considered as the womb of the Mekong river, are an important spawning and nursery area for the 

migratory Mekong fish. Ecologically, the Songkhram river basin is as important as the Tonle Sap 

in Cambodia. Some have called it the “Little Tonle Sap.” 

 In the dry season, riparian communities in the Songkhram river basin rely on bung tham 

for water and growing paddy rice. Rice cultivation in bung tham in the dry season yields more than 

the rainy season. Impeding the Songkhram river means permanently impeding migratory routes 

for the fish and irreversibly flooding the wetlands. 

 Currently, the lower Songkhram river basin, covering over 34,381 rai (approximately 5,500 

hectares) of Songkhram river and large wetlands, is declared a Ramsar site, since 15 May 2019. It 

is the world’s 2,404th and Thailand’s 15th Ramsar site. 

 

Conclusion 

The Mekong river situation in 2020 is more complex than before. The river is used to 

generate hydropower by the dams in China and Lao PDR. The climate has changed significantly. 

The Mekong river ecosystems are deteriorating and reaching a critical point. 

 The impacts of the COVID-19 pandemic became more apparent in Thailand since mid-

January 2020. Many activities were halted, both in the cities and rural areas around the country. 

Tourism-dependent businesses had to shut down. Layoffs increased more by the end of March. All 

of these put more pressure on the environment. Fishery intensified as local fisher folks and people 

from other villages searched for more fish for food and income. This was a case for the people at 

Ban Samrong and Ban Pha Chan in Samrong subdistrict, Pho Sai district, Ubon Ratchathani.   

 
8 http://www.mrcmekong.org/news-and-events/news/snk-sam-imp/  
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 Nonetheless, this shows that the Mekong river is still an important source for food, 

especially protein, for local riparian communities. The Mekong river is also an important food 

source for people who live further away from the river but are affected by the COVID-19 

pandemic. This reflects nature’s resilience and also the local Mekong communities’ ability to 

regenerate the Mekong river ecology. 

 In conclusion, the Mekong river situation in 2020 has become a part of international 

conflicts at all scales. It is not only among the four lower Mekong countries but also, specifically, 

between China and the United States.9 The situations at the scale of the local community and the 

sub-ecosystems are already very sensitive and complex. When the Mekong river is pulled into 

conflicts at multiple scales, as she is now, it would be very challenging for any process to take 

place to offer tangible solutions to the local communities and the ecosystems. 

 

--------------------------------------- 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
9 For more details, see “27 years of Chinese dam impacts on the Mekong river: Don’t fall into the China-US 

political game” https://themekongbutterfly.wordpress.com/2020/08/12/27-ปีของเกมการเมืองแม่น้/ (in Thai) 

https://themekongbutterfly.wordpress.com/2020/08/12/27-%E0%B8%9B%E0%B8%B5%E0%B8%82%E0%B8%AD%E0%B8%87%E0%B9%80%E0%B8%81%E0%B8%A1%E0%B8%81%E0%B8%B2%E0%B8%A3%E0%B9%80%E0%B8%A1%E0%B8%B7%E0%B8%AD%E0%B8%87%E0%B9%81%E0%B8%A1%E0%B9%88%E0%B8%99%E0%B9%89/
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Appendix: Photo of Sediment-starved Mekong and the Algae Bloom, 2019-2020. 
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