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Water quality for the protection of aquatic life 

No. Station Names Rivers Countries 2009 2010 2011 2012 2013 2014 2015 2016 2017

1 Houa Khong Mekong  Lao  PDR A A A B B B B B B
2 Chiang Saen Mekong  Thailand B B A B B A B B B
3 Luang Prabang Mekong  Lao PDR A B A A B B B A B
4 Vientiane Mekong  Lao PDR A A A A B B A A A
5 Nakhon Phanom Mekong  Thailand A B A B B A A B B
6 Savannakhet Mekong  Lao PDR A A A A B B B A A
7 Khong Chiam Mekong  Thailand A A A A B A A A B
8 Pakse Mekong  Lao PDR A A A A B B B A A
9 Stung Treng Mekong  Cambodia B B B B B B B B A
10 Kratie Mekong  Cambodia B B B B B B B A B
11 Kampong Cham Mekong  Cambodia B B B B B A B A A

12 Chrouy Changvar Mekong  Cambodia B B B B B B B A A
13 Neak Loung Mekong  Cambodia B B B B B B B A A
14 Kaorm Samnor Mekong  Cambodia B B B B B B B A A
15 Tan Chau Mekong  Viet Nam B B B B B B B B A
16 My Thuan Mekong  Viet Nam B B B B B B B B B
17 My Tho Mekong  Viet Nam C C C B C C C D C
18 Takhmao Bassac  Cambodia B B B B B B B B B
19 Koh Khel Bassac  Cambodia B B B B B B B B B
20 Koh Thom Bassac  Cambodia B B B B B A B B B
21 Chau Doc Bassac  Viet Nam B B B B B B B B B
22 Can Tho Bassac  Viet Nam C C C C C B B B B

Source: MRC (2019)

A High B Good C Moderate D Poor E Very Poor

Mekong and Bassac water quality still good 
with slight improvement in latest year

The MRC’s latest Lower Mekong Regional 
Water Quality Monitoring Report shows that 

the quality of water for the protection of 
aquatic life improved at three sites between 
2016 and 2017 — two in Viet Nam and a third 

in Cambodia. Water quality deteriorated at 
another three monitoring stations in Cambodia, 

Lao PDR and Viet Nam over the same period. 
Quality was unchanged at another 16 sites in 
all four countries. Overall, almost all of the 22 
stations on the Mekong and the Bassac had 

water of ‘good’ or ‘excellent’ quality. 
Below is a summary of the annual 

report which was published in July. 

Established in 1985, the Water Quality Monitoring 
Network conducts routing monitoring at 48 stations 

in Cambodia, Lao PDR, Thailand and Viet Nam 
every year. Twenty-two stations are located on the 
Mekong and Bassac rivers and 26 on tributaries. 
In 2017, laboratories in the four countries 
measured 18 parameters. Twelve were routine 
ones that had to be measured each sample 
month. The other six had to be analysed between 
April and October. 

Results showed that the water quality in the 
Mekong and Bassac rivers was still of good quality 
with a slight improvement compared with 2016. 
Only a few measurements of chemical oxygen 
demand exceeded MRC water quality guidelines 
for the protection of human health and aquatic life 
— mostly in the highly-populated Mekong Delta 
in Viet Nam where there are many agricultural 
activities (see tables below and on page 6). 
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Mekong and Bassac water quality still good 
with slight improvement in latest year

Aquatic life
Of the 17 stations on the Mekong, nine had water 
that was “excellent” for protecting aquatic life 
while seven had “good” quality water.  My Tho 
— located on the Mekong River in Tien Giang 
Province in Viet Nam — was the only station 
to receive a “moderate” rating. But this was an 
improvement from 2016 when the city’s water 
was of “poor” quality.  The 2017 rating can be 
attributed to elevated concentrations of total 
phosphorus, nitrate-nitrite and dissolved oxygen. 
Concentrations exceeded target values in 42 
percent of the total phosphorus samplings, 67 
percent in the case of nitrate-nitrite samplings and 
15 percent of the samplings of dissolved oxygen.

Of the five stations on the Bassac, water was 
“good” for protecting aquatic life with the same 
three parameters exceeding target values — in 30 
percent of the samplings of total phosphorous, 17 
percent of nitrate-nitrite samplings and 19 percent 
in those of dissolved oxygen.

Between 2008 and 2017, the water quality 
of the Mekong and the Bassac was relatively 
unchanged and suitable for all aquatic life with 
only minor threats or impairments. Compared 
with a year earlier, Water Quality Index scores in 
2017 were better at three stations  — Stung Treng 
in Cambodia and Tan Chau in Viet Nam which 
improved from “good” to “excellent” and My Tho 
which advanced from “poor” to “moderate”. At three 
other stations, water quality was worse  — Luang 
Prabang in Lao PDR, Khong Chiam in Thailand 
and Kratie in Cambodia — with the quality of water 
deteriorating from “excellent” to “good.” 

Human health
In terms of protecting human health, all 22  
stations had either “good” or “excellent” water 
quality in 2017. Fifteen had “excellent” ratings  
— nine in Cambodia, four in Lao PDR and two 
in Viet Nam. From 2009 to 2017, water quality 
didn’t change significantly, with scores ranging 
from “moderate” to “excellent”. Compared with 
2016, four stations had better water — Luang 
Prabang, Vientiane and Pakse in Lao PDR and 
Takhmao in Cambodia where quality improved 
from “good” to“excellent.” The improvement can 
be attributed to reduced chemical oxygen demand 
which exceeded 5 mg/L in only 4.5 percent of 
samplings. Ammonium and nitrate levels did not 
exceed guidelines at any station at any time. At 

Routine water quality monitoring has become one 
of the key environmental monitoring activities of 
the MRC Environmental Management Division. 
Since its inception in 1985, the Water Quality 
Monitoring Network has provided a continuous 
record by measuring different parameters at 
different stations with as many as 90 sites 
sampled in 2005. In an MRC assessment 
conducted in 2006, it was agreed to include 
only primary stations in the network and leave 
secondary stations to individual countries. The 48 
primary stations comprise 19 in Cambodia (six 
on the Mekong, three on the Bassac and 10 on 
tributaries), 11 in Lao PDR (five on the Mekong 
and six on tributaries), eight in Thailand (three on 
the Mekong and five on tributaries) and 10 in Viet 
Nam (three on the Mekong, two on the Bassac 
and five on tributaries). 

Decentralisation of the network was completed 
for Thailand and Viet Nam in 2016. For 
Cambodia and Lao PDR, decentralisation is to 
be completed by 2020. The four MRC member 
countries will then be required to finance and 
undertake the monitoring, sampling and analysis. 
Each country has a designated laboratory 
responsible for routine monthly monitoring and 
measurement of parameters. They are also 
responsible for sharing data with the MRC 
Secretariat and publishing annual reports 
outlining the results of monitoring, analysis 
and assessment. In 2017, the laboratories 
were located at the Department of Hydrology 
and River Works of the Cambodian Ministry 
of Water Resources and Meteorology, the 
Natural Resources and Environment Institute 
of the Lao Ministry of Natural Resources and 
Environment, the Research and Water Quality 
Analysis Division of the Thai Ministry of Natural 
Resources and Environment and the Centre of 
Water Quality and Environment at Viet Nam’s 
Southern Institute for Water Resources Planning.

Further reading

MRC (2011) Procedures for Water Quality. Ministerial 
agreement signed in Ho Chi Minh City, 16 January, 2011. 
Mekong River Commission, Vientiane.

MRC (2019) Lower Mekong Regional Water Quality 
Monitoring Report. Mekong River Commission, Vientiane.

Decentralising the network



6 Catch and Culture - Environment Volume 25, No. 2                           August 2019  

Water quality

two stations, the quality of water deteriorated from 
2016 — at My Thuan on the Mekong and at Chau 
Doc on the Bassac, both in Viet Nam.

Agriculture
For agriculture, all electrical conductivity values 
were within guidelines for general irrigation of 70 
mS/m in 2017. With no guidelines exceeded for 
general irrigation or irrigating rice paddies, the 
water in the Mekong and Bassac rivers had a “no 
restriction” score for all types of agriculture — 
except for the Mekong  Delta in Viet Nam where 
water needs to be thoroughly tested (see page 7). 
Although all five Vietnamese stations had a “no 
restriction” rating  in 2017, My Tho had a “some 
restriction” score in 2016 because of a maximum 
electrical conductivity recording of 385mS/m at the 
height of the dry season in March.
In 2017, there was no compelling evidence of 
transboundary pollution — despite significant 

differences between some pollutants at stations 
upstream and downstream from national borders. 
Maximum concentrations of pollutants at national 
boundary stations generally did not exceed MRC 
guidelines for protecting aquatic life and human 
health, indicating low risk of transboundary issues. 

Pakse (Lao PDR) vs Stung Treng (Cambodia)
Compared with Pakse, concentrations of 
ammonium along the Mekong were generally 
higher in Stung Treng in 2017. Average values 
were 0.02 mg/L in Pakse and 0.05 mg/L in Stung 
Treng, indicating that transboundary water quality 
issues associated with ammonium might be of 
potential concern. Average values of nitrate-
nitrite were 0.3 mg/L at the Lao station and 0.2 
mg/L at the Cambodian site. For total nitrogen, 
averages were 0.99 mg/l in Pakse and 0.37 mg/l 
in Stung Treng, indicating that there was likely no 
transboundary nitrogen issues.

Water quality for the protection of human health 

No. Station Names Rivers Countries 2009 2010 2011 2012 2013 2014 2015 2016 2017

1 Houa Khong Mekong  Lao PDR A B A B B C A A A
2 Chiang Saen Mekong  Thailand B B A B B B B B B
3 Luang Prabang Mekong  Lao PDR A B A B A B B B A
4 Vientiane Mekong  Lao PDR A B A B B B B B A
5 Nakhon Phanom Mekong  Thailand B B B B B B B B B
6 Savannakhet Mekong  Lao PDR A A A B B C B B B
7 Khong Chiam Mekong  Thailand B B A B B B B B B
8 Pakse Mekong  Lao PDR A A A A B A B B B
9 Stung Treng Mekong  Cambodia A A A A A A A A A
10 Kratie Mekong  Cambodia A A A A A A A A A
11 Kampong Cham Mekong  Cambodia A A A A A A B A A

12 Chrouy Changvar Mekong  Cambodia A A A A A A A A A
13 Neak Loung Mekong  Cambodia A A A A A A B A A
14 Kaorm Samnor Mekong  Cambodia A A A B A A B A A
15 Tan Chau Mekong  Viet Nam C B B A A A A A A
16 My Thuan Mekong  Viet Nam B C A A B A A A B
17 My Tho Mekong  Viet Nam C C B B B B A B B
18 Takhmao Bassac  Cambodia A A A A B C A B A
19 Koh Khel Bassac  Cambodia A B A B B A B A A
20 Koh Thom Bassac  Cambodia A A A B B A A A A
21 Chau Doc Bassac  Viet Nam C C B B A A A A B
22 Can Tho Bassac  Viet Nam B C B A A A A A A

Source: MRC (2019)

Excellent (all measurements are within objectives virtually all of the time)A Good (conditions rarely depart from desirable levels)B

 Moderate (conditions sometimes depart from desirable levels)C  Poor (conditions often depart from desirable levels)D

 Very poor (conditions usually depart from desirable levels)E
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Average concentrations of phosphorous were 
0.11 mg/L in Pakse and 0.08 mg/L in Stung Treng, 
indicating the likelihood of transboundary issues. 
But dissolved oxygen levels and chemical oxygen 
demand showed no potential for transboundary 
issues. Dissolved oxygen was 6.63 mg/L in Pakse 
and 7.84 mg/L in Stung Treng while chemical 
oxygen demand was 3.02 mg/L at the Lao site and 
0.95 mg/L at the Cambodian station.

Kaorm Samnor (Cambodia) vs Tan Chau (Viet Nam) 
In general, water quality was more degraded in 
Tan Chau than in Kaorm Samnor in 2017. Levels 
of nitrate-nitrite, ammonium, total nitrogen, total 
phosphorous and chemical oxygen demand 
were generally higher in Tan Chau. Significant 
differences in concentrations of nitrate-nitrite, total 
nitrogen, dissolved oxygen and chemical oxygen 
demand indicated possible transboundary issues. 

But maximum concentrations did not exceed the 
guidelines for protecting human health and aquatic 
life.

By contrast, there were no significant differences 
in average concentrations of ammonium or total 
phosphorus at the Cambodian and Vietnamese 
stations. Average concentrations of ammonium 
were 0.06 mg/L in Kaorm Samnor and 0.1 mg/L 
in Tan Chau. The averages for total phosphorous 
were 0.07 mg/L at both stations. 

Koh Thom (Cambodia) vs Chau Doc (Viet Nam)
Compared with Koh Thom, concentrations of 
nitrate-nitrite, ammonium, total nitrogen and 
chemical oxygen demand along the Bassac were 
generally higher in Chau Doc in 2017 — and 
also from 2005 to 2016. This potentially reflected 
pollution discharges. Average concentrations of 
all pollutants at these two stations on the Bassac 
were statistically significant. 

Water quality for agricultural use

No. Station Names Rivers Countries
Class

2009 2010 2011 2012 2013 2014 2015 2016 2017

1 Houa Khong Mekong Lao PDR A A A A A A A A A
2 Chiang Saen Mekong Thailand A A A A A A A A A
3 Luang Prabang Mekong Lao PDR A A A A A A A A A
4 Vientiane Mekong Lao PDR A A A A A A A A A
5 Nakhon Phanom Mekong Thailand A A A A A A A A A
6 Savannakhet Mekong Lao PDR A A A A A A A A A
7 Khong Chiam Mekong Thailand A A A A A A A A A
8 Pakse Mekong Lao PDR A A A A A A A A A
9 Stung Treng Mekong Cambodia A A A A A A A A A
10 Kratie Mekong Cambodia A A A A A A A A A
11 Kampong Cham Mekong Cambodia A A A A A A A A A

12 Chrouy Changvar Mekong Cambodia A A A A A A A A A
13 Neak Loung Mekong Cambodia A A A A A A A A A
14 Kaorm Samnor Mekong Cambodia A A A A A A A A A
15 Tan Chau Mekong Viet Nam A A A A A A A A A
16 My Thuan Mekong Viet Nam A A A A A A A A A
17 My Tho Mekong Viet Nam A A A A A A A B A
18 Takhmao Bassac Cambodia A A A A A A A A A
19 Koh Khel Bassac Cambodia A A A A A A A A A
20 Koh Thom Bassac Cambodia A A A A A A A A A
21 Chau Doc Bassac Viet Nam A A A A A A A A A
22 Can Tho Bassac Viet Nam A A A A A A A A A

Source: MRC (2019)

No restriction Some restrictionA B Severe restrictionC
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Acidity/alkalinity
All pH values measured along the Mekong and 
Bassac rivers were within upper and lower target 
values in 2017. Values in the Mekong ranged 
from 6.1 to 8.4 with both minimum and maximum 
pH recorded at the Lao station in Houa Khong, 
the uppermost station in the network. The 
average pH value for the Mekong was about 
7.4 — slightly higher than the average of 7.2 
between 1985 and 2016. In general, pH values 
at Lao and Thai stations were slightly higher 
than those in Cambodia and Viet Nam.

Electrical conductivity
All levels recorded fell outside of the target 
values in 2017, although it should be noted 
that the Mekong and Bassac are naturally low-
salinity rivers.  The average values were 19 
mS/m for the Mekong and 15.1 mS/m for the 
Bassac — below the average historical values 
of about 20.7 mS/m for the Mekong and 19.8 
mS/m for the Bassac between 1985 and 2016. 
Houa Khong had an average value of 24.8 
mS/m whereas the Vietnamese station in My 
Tho averaged 8.1 mS/m. The Cambodian station 
in Chrouy Changvar averaged 17.2 mS/m. 

Ammonium
Concentrations of 
ammonium in the Mekong 
were lower than in the 
Bassac in 2017. The 
highest concentration of 
0.54 mg/L was recorded 
in Takhmao in Cambodia. 
Ammonium levels recorded 
at sites in the upper parts 
of the Mekong were low 
and less variable when 
compared to those at 
stations in the Mekong 
Delta. Average monthly 
ammonium concentrations 
were 0.05 mg/L in 2017, 
unchanged from 2000.

Dissolved oxygen
Fifteen of the 22 stations 

Selected parameters for protecting aquatic life

had dissolved oxygen below the guidelines for 
human health at least once in 2017, up from 
10 stations in 2016. In addition, seven stations 
had values below the guidelines for aquatic life 
at one time or another. Five of these were in 
Viet Nam — Tan Chau, My Tuan and My Tho 
on the Mekong and Chau Doc and Can Tho on 
the Bassac —  and two were in Cambodia in 
Kratie and Neak Luong, both on the mainstream. 
Average dissolved oxygen concentrations tended 
to be higher in the upper and middle sections of 
the Mekong. The highest value of 9.8 mg/L was in 
Kaorm Samnor, Kampong Cham and Stung Treng 
in Cambodia in August and the lowest of 4.6 mg/L 
in Tan Chau in Viet Nam in December. Along the 
Bassac, the highest concentration of 8.9 mg/L was 
in Koh Khel in Cambodia in July and the lowest 
of 4.2 mg/L in Chau Doc in Viet Nam in March. 
Concentrations in the mainstream did not change 
significantly between 2000 and 2017.

Nitrate-nitrite
Nitrate-nitrite concentrations were highly variable. 
Stations in Houa Khong in Lao PDR and Chiang 
Saen in Thailand and five sites in Viet Nam — Tan 
Chau, My Thuan, My Tho, Chau Doc  and Can 

Equipment used for monitoring water quality

Photo: MRC (2019)
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Tho — had higher concentrations than others. 
The highest concentration of 0.86 mg/l was in 
Houa Khong but well below the guidelines for 
human health and aquatic life. For the Mekong, 
the average concentration was 0.32 mg/L 
in 2017, up from 0.29 mg/L year earlier and  
0.23 mg/L in 2000. The increase may reflect 
development activities along the river.

Total phosphorous
Total phosphorus concentrations were also 
highly variable. With the exception of four 
of the five Lao stations — those in Houa 
Khong, Vientiane, Savannakhet and Pakse 
— high concentrations of total phosphorus 
were observed at all stations on at least one 
occasion in 2017. On the Bassac, the highest 
concentrations were at the Cambodian sites in 
Takhmao (0.47 mg/L), Koh Khel (0.29 mg/L) 
and Koh Thom (0.28 mg/L). On  the Mekong, 
the average concentration was about 0.09 
mg/L, up from about 0.06 mg/L in 2000. The 
high concentration of phosphorous in both the 
Mekong and Bassac rivers may be caused by 
human activities such as agricultural runoff and 
municipal wastewater discharge.

For nitrate-nitrite, average concentrations were 
0.13 mg/L in Koh Thom and 0.41 mg/L in Chau 
Doc. However, maximum concentrations — 0.29 
mg/L at the Cambodian station and 0.61 mg/L at 
the Vietnamese site — were still well below the 
guidelines for protecting human health and aquatic 
life. Average concentrations of total nitrogen were 
0.42 mg/L in Koh Thom and 0.76 mg/L in Chau 
Doc. For chemical oxygen demand, the averages 
were 1.45 mg/L in Koh Thom and 3.79 mg/L 
in Chau Doc — statistically significant but still 
below the guidelines, indicating no transboundary 
issues.  Differences in average dissolved oxygen 
concentrations were also statistically significant — 
7.61 mg/L at the Cambodian site and 4.86 mg/L at 
the Vietnamese station. But these were also below 
the guidelines, indicating no transboundary issues. 

Future steps
Technical Guidelines for the Implementation of 
Procedures for Water Quality have more indicators 
for monitoring in the near future. These take into 
account emerging threats to water quality — 
including population growth, intensive agriculture 
and aquaculture, navigation, hydropower and 
industrialisation — which can often lead to 
increased inputs of chemicals and ultimately affect 
aquatic ecosystems and human health. Additional 
indicators include heavy metals as well as 
persistent and non-persistent organic substances.

Considering potential changes in the future 
monitoring of water quality, training programs are 
required for laboratories to improve and update 
knowledge and skills. Solutions need to be 
found to improve sampling, especially in remote 
areas — close to the Lao-Myanmar border and 
possibly the Lao-Chinese border, for example. At 
the same time, a plan or proposal is needed to 
install automatic monitoring at selected stations 
to get more updated information on water quality. 
Proficiency tests at laboratories should continue 
with the support of the MRC Secretariat. Finally, all 
MRC-designated laboratories should achieve ISO/
IEC 17025 certification to show that they operate 
competently and generate valid results, thereby 
promoting confidence in their work nationally, 
regionally and around the world.  

Further reading

MRC (2019) 2017 Lower Mekong Region Water Quality 
Monitoring Report. Mekong River Commission, Vientiane.

Water-quality analysis at MRC-designated laboratory in Lao PDR    

Photo: Dao Thi Ngoc Hoang
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Low rainfall helps drive Mekong water 
levels down to record low in July 2019

Water levels sink below previous 
all-time lows in 1992 

The Mekong River Commission Secretariat 
announced on 18 July that the river’s water levels 
were among the lowest on record during the 
early flood season from June to mid-July. From 
upper reaches in Thailand and Lao PDR down to 
Cambodia, water levels were all below those that 
occurred in 1992 “by far the year with the lowest 
flow on record,” a statement said. 

On 18 July, the water level in Chiang Saen in 
Thailand was 2.10, which was 3.02 m lower than 
its long-term average from 1961 to 2018 and about 
0.75 m lower than the minimum ever recorded. In 
Vientiane, the water was 0.70 m the same day or 
5.54 m below its long-term average over the same 
period and about 1.36 m lower than the minimum 
level. In Kratie in Cambodia, the level was 9.31 
m on 18 July, about 5.40 m below its long-term 
average but 0.16 m higher than the minimum ever 
recorded. 

“Although the relatively rapid and sustained 
decrease in water levels and discharge from June 
to mid-July was unprecedented, it did not reflect 
the natural recession of the seasonal flows when 
during this period the water should be slowly 
increasing,” the statement said.

‘Very deficient rainfall’
According to MRC analysis and available 
information, some key factors contributed to the 
regional low flow, notably “very deficient rainfall” 
since the beginning of the year. In the upper 
reaches, Chiang Sean had the lowest rainfall 
compared to the other areas downstream in June. 
Average lower-than-normal rain in June and July 
may have caused insufficient groundwater to 
contribute to the Mekong mainstream. 

The statement said the amount of water flowing 
from the upper part of the basin could also 
have  contributed to the low flow. According to 
a notification from China’s Ministry of Water 

Chiang Saen, Thailand (1 June - 18 July)

Legend:  Red: 2019     Blue: 1992     Black: Average since 1980 

Kratie, Cambodia  (1 June - 18 July)

Legend:  Red: 2019     Blue: 1992     Black: Average since 1980 

Vientiane, Lao PDR (1 June - 18 July)

Legend:  Red: 2019     Blue: 1992     Black: Average since 1980 



11August 2019                         Catch and Culture - Environment Volume 25, No. 2

Hydrology

Dr Pich Hatda (left) and Dr Yu (right) sign the agreement on hydrological data-sharing in Beijing on July 17 

Photo: MRC

Resources copied to the MRC Secretariat on July 
3, the amount of water flowing from Jinghong 
hydropower dam in Yunnan Province was to fall 
from 1,050 – 1,250 to 504 – 600 cubic meters per 
second from 5 to 19 July.

China agrees to continue sharing data
In a separate announcement, the MRC said Chief 
Executive Officer Dr An Pich Hatda and Chinese 
Ministry of Water Resources Consul Dr Yu Xingjun 
signed an agreement in Beijing on 17 July for 
China to continue sharing hydrological data from 
the Upper Mekong during the wet season. The 
MRC and China signed their first data-sharing 
agreement in 2002, previously renewing it in 2008 
and 2013. 

'‘We will build on the success of 
this cooperation in elevating further 

engagement with China'

Under the latest renewal, China agreed to 
continue sharing data twice a day from a 
mainstream hydrological station at Jinghong and 
a tributary station at Manan between 1 June  and 
31 October every year. China “also agreed to 
share any urgent information on any abnormal 
rise and fall in water level and discharge, and 
other information on the factors that might lead to 
sudden flood in the lower reaches of the basin,” a 
statement said. 

Dr Hatda described the agreement as “another 
milestone” in cooperation between the MRC 
and China. “Not only does it demonstrate 
the significance of enhanced information-
sharing between China and the MRC, but also 
their commitment to continue and increase 
cooperation,” he said. “The availability of 
information will also enable the MRC to better 
undertake its role of providing objective and 
scientific analyses of flood and drought events and 
improve understanding of the Mekong River basin. 
We will build on the success of this cooperation in 
elevating further engagement with China.”

Dr Yu said: “China attaches great importance to 
the cooperation with MRC under the principle 
of friendly consultations and mutual benefit. We 
recognize that timely and reliable hydrological 
information in the flood season is crucial to 
effective and scientific decision-making in flood 
management and mitigation in the Mekong River.”

Further reading

MRC (2019) Water flow from China’s Jinghong station to 
fluctuate, but no major impact is expected. 3 July, 2019. 
Mekong River Commission, Vientiane. 

MRC (2019) Mekong water levels reach low record. 18 July, 
2019. Mekong River Commission, Vientiane. 
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ASEAN leaders zero in on 
unsustainable single-use plastics

Summit declaration on combating marine 
debris highlights land-based activities and 

urges ASEAN member states to 'timely 
implement’ an action framework adopted 

earlier this year The framework highlights the 
unsustainable use and disposal of 

single-use plastic products. It also stresses 
the need to promote private-sector 

investment in redesigning products and 
packaging as well as alternative materials. 

ASEAN leaders are taking aim at single-use 
plastics as part of their new commitment to 
combat marine debris in Southeast Asia. At an 
ASEAN Summit in Bangkok on June 22 and 23, 
leaders adopted a declaration to address rapidly 

Leaders posing for a photograph at the ASEAN Summit in Bangkok on June 22   

Photo: Department of ASEAN Affairs, Ministry of Foreign Affairs of Thailand

growing levels of marine debris — especially 
plastic litter. Such debris is related to an "expected 
increase in negative effects on marine biodiversity, 
ecosystems, animal well-being, fisheries, maritime 
transport, recreation and tourism, local societies 
and economies,” the declaration said.

Land-to-sea approach
The ASEAN leaders vowed to strengthen actions 
“to prevent and significantly reduce marine 
debris, particularly from land-based activities, 
including environmentally sound management,”  
At the same time, the leaders called for an 
“integrated land-to-sea approach” to prevent and 
reduce debris while strengthening national laws 
and regulations and  enhancing regional and 
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Thai Prime Minister Prayut Chan-o-cha speaking at the conclusion of the ASEAN Summit in Bangkok 
on June 23     

Photo: Department of ASEAN Affairs, Ministry of Foreign Affairs of Thailand

international cooperation in 
areas such as policy dialogue 
and information sharing. 

The declaration meanwhile 
urged member states to 
“timely implement” an ASEAN 
Framework of Action on 
Marine Debris from a special 
ministerial meeting in Bangkok 
on March 5. The meeting 
brought together ministers 
and other representative 
responsible for natural 
resources, environment and 
marine affairs. The action 
framework has four priority 
areas — policy support and 
planning; research, innovation 
and capacity building; public 
awareness, education and 
outreach; and private-sector 
engagement. Each area has 
specific actions and suggested activities. 

Under the first priority area, one suggested 
activity is to encourage national authorities and 
businesses to develop and promote product 
sustainability and “circularity criteria" to stimulate 
the market for sustainable products and secondary 
raw materials. “Addressing the unsustainable use 
and disposal of single-use plastic products” should 
take place at the same time. Another activity 
suggested is to develop and strengthen upstream 
policies for land-based leakage “including single-
use plastics” in addition to sea-based leakage.

Public awareness and behavior change
In the third priority area, promoting public 
awareness and behavior change is suggested. 
The fourth priority area includes a suggestion to 
promote private-sector investment in redesigning 
products and packaging as well as alternative 
materials.  

"Marine debris is a transboundary issue which 
requires integrated regional cooperation,” the 
framework document states. "In addition to 
robust national actions to address marine debris, 
strategies for strong collaboration are particularly 
crucial for the ASEAN region. Without immediate 
action, marine debris pollution may negatively 
impact marine biodiversity, environment, health, 

society and economy. ASEAN Member States 
recognise the urgent need to take action.” 
The action framework was developed in response 
to the ASEAN Conference on Reducing Marine 
Debris in the ASEAN Region in Phuket in 
November 2017, taking into account the East Asia 
Summit Conference on Combating Marine Plastic 
Debris in Bali in September 2017. 

‘Encouraging the involvement of all stakeholders’
At a news conference in Bangkok Sunday, Thai 
Prime Minister Prayut Chan-o-cha said marine 
debris had a “widespread impact on the well-being, 
health and hygiene of people and marine animals 
and resources.” The declaration “demonstrates 
ASEAN’s commitment to addressing the problem 
of marine debris in a serious and sustainable 
manner by supporting innovation and ideas, 
building capacity in research and the application 
of scientific knowledge as well as encouraging the 
involvement of all stakeholders,” he said.

Further reading

https://www.asean2019.go.th/en/news/asean-leaders-vision-
statement-on-partnership-for-sustainability/

https://www.asean2019.go.th/en/news/asean-framework-of-
action-on-marine-debris/

https://www.asean2019.go.th/en/news/the-prime-minister-
held-a-press-conference-after-the-34th-asean-summit/
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Environmental change in the floodplain
Research on how dams and climate change 
could alter the Mekong has heightened in 
recent years. Yet it’s done little to prevent 

rapid environmental change on the floodplain 
in Cambodia and Viet Nam. Local drivers 

of floodplain change — notably water 
infrastructure, overfishing and deforestation 
— are having faster and more direct impacts. 
The summary of the paper below, originally 
published in the journal Current Opinion in 
Environmental Sustainability in April 2019, 

highlights the need for policy programs that 
are integrated at both regional and local levels. 

The Mekong floodplain begins as the river reaches 
central Cambodia, nearly 600 km before it enters 
the sea. The floodplain is generally divided into 
three regions — the central floodplain along the 
Mekong from the Cambodian town of Kratie to the 
border with Viet Nam, the Tonle Sap floodplain 
around the river and lake with the same name and 
the Mekong Delta in Viet Nam. 

International attention towards the Mekong has 
focused on hydropower and climate change — 
drivers dictated at the global to multi-country 
level. Increases in average dry-season flows 
and water-level fluctuations have been evident 
between central Cambodia and the Tonle Sap 
River since the early 1990s, when the first large 
dam was built across the 
Mekong in China. There is 
evidence of dams affecting 
fish populations in Lower 
Mekong tributaries. But 
there is no undisputable 
scientific evidence directly 
supporting the idea that 
such ecological impacts 
– beyond hydrological 
alterations – have begun in 
the floodplain. 

More local and immediate 
threats driven by decisions 
and actions at the sub-
national to household scale 
have been causing serious 
– and arguably irreversible 

– damage to the floodplain since the 2000s. 
Despite differences in scale where these drivers 
originate, they eventually affect the floodplain 
environment. Interactions between them could 
exacerbate impacts more than regional or local 
drivers in isolation. 

A clear example is sand mining, a practice now 
banned in Cambodia and the Mekong Delta in 
Viet Nam. The mining and transport of river sand 
allowed land to be reclaimed and roads and levees 
in lowland areas to be elevated. Without effective 
monitoring and enforcement, sand mining will 
continue to have a great impact on the Mekong’s 
riverbed geomorphology, sediment load and 
wetland areas. Combined with sediment trapping 
in reservoirs and other drivers, these impacts 
could further exacerbate sediment limitation in the 
floodplain.

Water infrastructure
Irrigation canals, drainage channels and flood-
prevention dykes are now widespread throughout 
the floodplain. Converting flood-protection low 
dykes into high dykes, has allowed for three rice 
crops a year (see below). But such conversions 
have led to drastic and rapid changes in water and 
sediment fluxes into agricultural areas. Between 
2000 and 2013, for instance, the construction of 

Mekong River Fields protected by low dyke 

Low dyke 

High dyke 

High stage of the flood season

Small canal 

Raising or falling stages 

Fields protected by high dyke 
Pumping station 

S 

S 

Current Opinion in Environmental Sustainability

River and floodplain cross-section highlighting the effect of flood prevention infrastructure in the floodplains    

Source: adapted from Arias et al. (2019)
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Hydropower dam locations and floodplains (left) and flood-prevention projects in the Mekong Delta in Viet Nam (right)    

Source: adapted from Arias et al. (2019)

dykes in the Mekong Delta in Viet Nam reduced 
the flooding area in the Long Xuyen Quadrangle 
by 36 percent which has exacerbated flooding in 
unprotected areas downstream.

Further dyke development would reduce water-
transfer capacity in the floodplain, increasing 
water levels locally. Satellite data analysis shows 
that low dykes have little impact on sedimentation 
in fields in early August, and that high dykes 
prevent nutrient-rich sediments from entering 
farmlands. The widespread and rapid construction 
of water infrastructure in Viet Nam has brought 
several management challenges including lack of 
coordination, conflicting interests and unwanted 
impacts among planning departments and 
provinces. 

Overfishing
The core of the highly productive and diverse 
Mekong fisheries is the Tonle Sap, the complex 
system of rivers, a lake and a floodplain covering 
11 percent of Cambodia. For more than a 
century, large-scale fishing occurred in fishing 
lots covering most of the Tonle Sap floodplain.
Private concesssions prevented access to prime 
fishing grounds by the rural poor, centralising 
control among a relatively small number of 
individuals. Fishing lots were abolished in 2012, 
allowing nearly unfettered fishing and few viable 
mechanisms to control fishing effort.

The indiscriminate fishery employs various 
types of fishing gear across seasons, habitats, 
fish species and sizes. The result is that slower 
growing, larger-bodied and higher trophic species 
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are declining in catches while faster growing, 
smaller-bodied and lower trophic fishes are 
increasing. Lower catches of medium and large-
bodied species as well as reductions in average 
fish weight are consistent with perceptions of 
fishers. Theory suggests dominance of smaller, 
more productive fishes is likely to increase fish 
productivity overall — but at the cost of reduced 
biodiversity and lower reliance on environmental 
perturbation. In practice, it is clear that intensive 
indiscriminate fishing has led to dramatic changes 
in the Tonle Sap food web. But a lack of systematic 
monitoring means the ecological impacts of 
biodiversity reduction and the sustainable level of 
harvests over the long-term are unknown. 

Deforestation
Burning agricultural lands is a historical practice in 
the Mekong. But recent large-scale clearance of 
lowland forests has transformed the floodplain at 
an unprecedented rate and magnitude. There is 
evidence of sporadic fires throughout the Tonle Sap 
floodplain, particularly near agricultural areas and 
permanent water bodies. However, non-agricultural 
areas of the floodplain remain inundated for five to 
nine months each year, providing moisture for the 
rest of the year when conditions are much drier. 

The El Niño in 2016 brought 
one of the driest years on 
record in the floodplain, 
facilitating widespread fires 
in some of the wettest, most 
biologically diverse and 
protected areas. Unpublished 
estimates indicate that about 
8,000 ha burned in the Prek 
Toal Protected Area alone. 
Based on global datasets, 
recent annual deforestation 
rates of 0.9–1.7 percent around 
the Tonle Sap are among the 
highest on the planet. The 
Tonle Sap fishery largely relies 
on floodplain forests as habitats 
and food resources from the 
surrounding vegetation. The 
loss of flooded forests and 
wetlands jeopardises the 
fishery as well as numerous 
bird species that use these 
critical habitats and ecosystem 

services such as water purification, raw materials 
and food for local people. 

Ways forward
Expanded long and short-term data sets 
quantifying biological resource dynamics and 
their environmental drivers are desperately 
needed to assess changes and develop concrete 
management actions to protect floodplain 
ecosystems. The longest biological record 
currently comes from seasonal monitoring of a 
stationary trawl fishery on the Tonle Sap River 
initiated in 1994. Advances in sensor technology, 
remote sensing, data capture and management 
now offer the potential to monitor populations and 
environmental conditions for real-time forecasting 
and management of resources. For example, 
remotely sensed bioacoustic monitoring of fishes 
migrating into and out of the Tonle Sap River could 
estimate fishing mortality — which could be used 
to achieve survival targets and, over generations, 
provide the population-level and environmental 
information to achieve sustainable yields. 

Local scientific capacities must be developed to 
manage data infrastructure and use information 
acquired. There is an acute need for advanced 
training in data science, computing, environmental 

Aerial view of Tonle Sap flooded forest partly cleared for agriculture. This photo -- in Kampong 
Pluk, Bakorng District, Siem Reap Province -- was taken in January this year at the height of the 
dry season. Recent annual deforestation rates around the Tonle Sap are believed to be among the 
highest on the planet.       

Photo: Chhut Chheana / Wonders of the Mekong
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science in fields such as fisheries, hydrology, 
forestry, science communication, natural resource 
management and economics. Highly motivated 
students are increasingly being trained in competitive 
educational programs globally. Educational capacity 
within these fields must ultimately be established 
locally for long-term success. 

Lastly, subnational, national and regional 
policymakers need to set clear and measurable 
societal goals for natural resource and economic 
development and promoting legal and institutional 
frameworks for management. Policies already 
exist to address several —  if not all — individual 
threats. Ensuring policies don’t conflict with 
each other and realising full implementation 
and effective enforcement is a first step. For 
example, the policy change from private 
commercial concessions to community fisheries 
co-management has been promising pathway for 
more sustainable floodplain fisheries in Cambodia. 
But it suffers from governance challenges such as 
unclear stakeholder roles and responsibilities, poor 
coordination among responsible agencies, limited 
decentralisation of roles and responsibilities, 
corruption and strong local community 
dependence on fisheries. As a result, conflicts 
are intensifying over access rights to natural 
resources, clearing flooded forest for dry-season 
rice farming, fish exploitation and water use. 

A clear and coherent legal framework is needed 
to enhance effective law enforcement, to improve 
planning, coordination and cooperation among 
stakeholders at all levels across multiple agencies 
and sectors, and to diversify local livelihoods. As 
new information and tools become available, so 
do opportunities for partnerships between sectors 
to promote shared benefits and minimise conflicts. 
A sustainable future for the Mekong is achievable 
only with well-defined policy objectives, critical 
new data, highly trained scientists and robust 
institutions to implement policies.

Further reading

Arias M.E., G.W. Holtgrieve P.B. Ngor, D.D. Thanh and 
T. Piman (2019) Maintaining perspective of ongoing 
environmental change in the Mekong floodplains. Current 
Opinion in Environmental Sustainability 37: 1-7.

Dang D.T. (2018)  The Effect of Water Infrastructure 
Development on Flow Regimes and Sedimentation in 
the Mekong Floodplains. Department of Civil and Natural 
Resources Engineering, University of Canterbury, Christchurch.

Mekong countries are “particularly vulnerable” 
to illicit harvesting and trafficking of timber, 
according to a report by the United Nations 
Office on Drugs and Crime (UNODC) published 
on July 18. The world’s most trafficked timber 
species are rosewoods which are “rapidly being 
felled to commercial extinction,” the report said. 
“One of the highest value rosewoods is Siamese 
rosewood (Dalbergia cochinchinensis), found in 
Cambodia, Lao PDR, Thailand and Viet Nam. 
A small portion of traded rosewood is for the 
manufacture of musical instruments, but it is 
prized mostly for luxury furniture.” The report 
noted China’s soaring demand for antique-style 
hongmu furniture over the past decade and 
Chinese government’s incentives to expand the 
hongmu production industry. 

“Siamese rosewood quickly became the most 
sought-after hongmu species globally,” UNODC 
said. But with the rapid depletion of Siamese 
rosewood, the main hongmu species targeted 
by traffickers are now Burmese rosewood 
(Dalbergia oliveri/bariensis) and padauk 
(Pterocarpus macrocarpus/pedatus) —  found 
in Mekong countries, mostly in protected 
areas. “In spite of these protections, the illegal 
harvest of rosewood species continues, with 
even the roots sought after for trade,” the report 
said, adding that “roughly half” of China’s total 
hongmu imports have originated from the 
Mekong region since 2000.
 
The report concluded that government logging 
bans, other restrictions and certification schemes 
may help to reduce trafficking of timber from the 
region. “But these same efforts, in combination with 
persistently high demand, will likely have the effect 
of driving up prices and further displacing the trade 
to alternative species and source countries,” it said. 
At the same time, “the countries of the Mekong 
region will continue to be particularly vulnerable to 
the illicit harvesting and trafficking of raw logs and 
processed timber products.” 

Further reading

UNODC (2019) Transnational Organized Crime in 
Southeast Asia: Evolution, Growth and Impact. Regional 
Office for Southeast Asia and the Pacific, United Nations 
Office on Drugs and Crime, Bangkok. 

Deforestation and the illegal timber trade
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Fish diversity in Nam Kading, a central 
Lao tributary of the Mekong

Community surveys in four villages record 
at least 93 species in the first scientific 

characterisation of a highly diverse fishery in 
a major tributary of the Mekong in Bolikhamxay 

Province. Eleven are either threatened or 
near-threatened — and a mahseer thought to 

be endemic to upstream reaches 
of the river is found at two locations 
considerably further downstream. 

Inland small-scale fisheries are notoriously difficult 
to survey and, as a consequence, their catches 
are often underestimated or unreported. This is the 
case in Lao PDR, where a diverse group of highly 
migratory fishes is harvested by fishers spread 
across many remote locations. To address these 
challenges, FISHBIO’s first project in the Mekong 
Basin was to conduct a study using participatory 
methods by working with teams of trained villager 
technicians to monitor local fishing catches. 

The results of this study were recently published 
in the journal Marine and 
Freshwater Research in an 
article that describes a fishery 
in the Nam Kading River, a 
major tributary of the Mekong 
River in central Lao PDR. The 
results revealed differences 
in fish catch among the 
participating villages and 
represent the first scientific 
characterisation of this highly 
diverse fishery.

The study’s objective was to 
engage local communities 
to quantify fish catches and 
characterise the diversity 
of their fishery in the Nam 
Kading River. FISHBIO initially 
worked with local resource 
managers to determine the 
study’s research objectives, 

By Shaara Ainsley and Erin Loury *

and villagers from four local communities joined 
workshops to design the research methods. 

Four community members from each village 
were trained as technicians to collect data at fish 
landing sites in their villages for one week each 
month over a period of 18 months. 

'The most unique fish assemblage 
was observed at the village furthest 

upstream, whereas the fewest number 
of unique genera was observed 
at the village at the confluence 

with the Mekong River'

The study examined the fish catch diversity and 
catch-per-unit-effort in four villages in the lower 
25 kilometres of the Nam Kading. Species-
level identification is commonly recognised 
as a challenge to conducting fish research 

The study examined the fish catch diversity and catch-per-unit-effort in four villages.    

Photo: Fishbio
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in the Mekong, and some species cannot be 
differentiated in the field without taxonomic aids. 
While we asked the technicians to record the 
fish to species when possible, we conducted our 
analysis at the genus level.

Records from 894 individual fisher surveys 
documented a diverse assemblage of 65 fish 
genera representing at least 93 species. Of these, 
11 are species of concern on the IUCN Red List, 
including Probarbus species (endangered) and Tor 
ater (vulnerable), a species endemic to the basin 
(see page 20). Despite the overall high taxonomic 
richness of Nam Kading fish, the catch biomass 
was dominated by a few species or genera. 

The resulting data shows seasonal and 
geographic differences in catch among sites 
along a gradient of habitat types, from the river 
confluence with the Mekong River to upstream. 
The most unique fish assemblage was observed at 
the village furthest upstream, whereas the fewest 
number of unique genera was observed at the 
village at the confluence with the Mekong. There 
were some distinct groupings of fish found only in 
the wet or dry seasons. 

Most of the fishers surveyed (87 percent) used 
nylon gill nets from small handmade wooden 
canoes. But fishers reported using a diversity of 
gear types including bamboo basket traps, fishing 

poles with multiple hooks (similar to long-lines) 
and cast nets. The use of nylon gill nets reflects 
a shift away from traditional methods, which is a 
common trend in artisanal fisheries elsewhere in 
Lao PDR.

While participatory studies require a balance 
between scientific rigour and practicality— 
especially when involving community members 
with limited familiarity with the scientific process— 
this work demonstrates that such methods can 
improve data collection for fisheries that are 
difficult to study and manage (i.e., small-scale, 
few landing sites, and high species diversity). 
The paper explains some of the challenges we 
encountered and provides recommendations, 
such as reducing the number of data categories 
collected to improve consistency in data collection. 

'The participatory approach 
draws on local ecological 

knowledge and can serve as a 
bridge for communities to engage 

with scientists and the government 
regarding fisheries management'

Although it has its limitations, the participatory 
approach draws on local ecological knowledge 
and can serve as a bridge for communities to 
engage with scientists and the government 

Eleven threatened or near-threatened species
All species native to Lao PDR except common carp

Scientific name English name Lao name Red List Status
Probarbus jullieni Isok barb Pa ern Endangered
Probarbus labeamajor Thick-lip barb Pa ern khao Endangered
Cirrhinus microlepis Small-scale mud carp Pa keng mook khao Vulnerable
Cyprinus carpio Common carp Pa nai Vulnerable
Osphronemus exodon Elephant ear gourami Pa haet Vulnerable
Scaphognathops bandanensis — Pa pian Vulnerable
Tor ater — Pa ton Vulnerable
Chitala blanci Indochina featherback Pa tong Near threatened
Mekongina erythrospila — Pa sa ie Near threatened
Ompok bimaculatus Butter catfish Pa seum Near threatened
Wallago attu Wallago Pa khao Near threatened

NB: Under IUCN definitions of threatened categories, species face “very high risk of extinction in the wild in the near future” if they are endangered 
and “high risk of extinction in the wild in the medium-term future” if they are vulnerable. 

Source: Patricio et. al (2019) and IUCN Red List of Threatened Species
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At 138 kilometres in length, Nam Kading is 
among the smaller of 11 major Lao tributaries of 
the Mekong with catchment areas of more than 
5,000 km2. The upper part is in Khammouane 
Province while the middle and lower areas are 
in Bolikhamxay Province. Tributaries in the 
upper plateau are Nam One, Nam Noy and Nam 
Theun. Among the species recorded in the four 
villages covered by the surveys was Tor ater, 
a mahseer known as pa ton in Lao (see table 
on previous page). This species of mahseer — 
large edible fishes from the carp family — was 
previously assumed to be restricted to the upper 
part of the Nam Theun. 

In the new study, however, identification by 
local people and examination of photographs by 
scientists suggested that its distribution extends 
outside Upper Nam Theun. In the dry season, 
the fish was caught in Pak Xoun, 18 kilometres 
upstream from the Nam Kading confluence with 
the Mekong. It was also caught  25 kilometres 
upstream in Phon Ngam in the wet season. Both 
sites are considerably downstream from the 
previously known distribution.  Along with the 
other two sites where villagers collected data, 
they are also downstream from the Theun–
Hinboun dam which has diverted flow through a 
tunnel into the Nam Hai – Hinboun river system 
for hydropower production since 1998. The 
study noted that the diversion dam has reduced 
flow variability and minimum dry-season flows 

Rare mahseer found in new locations

in Nam Kading. Water from the Nam Theun has 
also been diverted to the Xe Bangfai River since 
the Nam Theun 2 Dam started operating in 2010. 
In addition, a dam was completed on the Nam 
Gnouang tributary, just upstream of its confluence 
with the Nam Theun, in 2012.

According to an assessment published by the 
International Union for the Conservation of Nature 
(IUCN) in July last year, Tor ater was only found in 
two streams of the Upper Nam Theun drainage. 
“The whole range of this species occurs within the 
Nakai National Biodiversity Conservation Area, 
which is developing as an effectively managed 
site,” it  said. 

In 2002, Catch and Culture noted that the Tor 
genus was important for fisheries in many upland 
and mountain communities in the Mekong Basin 
such as northern and central Lao PDR. It was 
also noted that the genus might offer “interesting 
future promises” for the sports fishing industry in 
the basin given the popularity among anglers of 
the golden mahseer (Tor putitora) which inhabits 
the Himalayan foothills. 

Further reading

Kottelat, M. (2004). Distribution and life history of the fishes 
Tor ater and Scaphognathops theunensis in the Nam 
Theun Basin, Lao P.D.R. Report prepared for Nam Theun 2 
Electricity Consortium, Vientiane, Laos. 

Kottelat, M. (2015). The fishes of the Nam Theun and Xe 
Bangfai drainages, Laos. Hydroécologie Appliqueée X, 1–51.

Kottelat, M., Pinder, A. & Harrison, A. 2018. Tor ater. The 
IUCN Red List of Threatened Species 2018.

MRC (2002) The genus Tor – A Potential for Sports Fishing 
and Ecotourism in the Mekong Basin. Catch and Culture, Vol 
7, No 4. Mekong River Commission, Phnom Penh.

Patricio Harmony C., Zipper Stephen A., Peterson Matthew 
L., Ainsley Shaara M., Loury Erin K., Ounboundisane 
Sinsamout, Demko Doug B. (2019) Fish catch and community 
composition in a data-poor Mekong River subcatchment 
characterised through participatory surveys of harvest from 
an artisanal fishery. Marine and Freshwater Research, 70 (2) 
153-168.

Water Environment Partnership in Asia (undated) State of 
Water Environmental Issues, Lao PDR, River Water. Institute 
for Global Environmental Strategies, Japan. http://www.
wepa-db.net/policies/state/laos/river.htmMap: Patricio et al. (2019)
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regarding fisheries management. Communities 
may be more likely to draw on scientific findings to 
inform co-management decisions when they have 
participated in data collection. This is especially 
important in Lao PDR, where the national 
fishery laws place much of the responsibility for 
fisheries management decisions in the hands of 
local co-management committees. FISHBIO is 
extremely grateful to these communities for their 
participation, in particular the local technician 
teams, and hope that this work will contribute to 
the understanding of small-scale fisheries in the 
Mekong Basin.

* Ms Ainsley is director of scientific collaborations at FISHBIO Inc 
and Ms Loury is the company’s communications director. The article 
was originally published on November 5, 2018, in The Fish Report, 
a weekly e-newsletter produced by the company, a fisheries and 
environmental consultancy based in Oakdale, California, which also 
has offices in Chico, Santa Cruz and Vientiane.  

Further reading

Patricio Harmony C., Zipper Stephen A., Peterson Matthew 
L., Ainsley Shaara M., Loury Erin K., Ounboundisane 
Sinsamout, Demko Doug B. (2019) Fish catch and community 
composition in a data-poor Mekong River subcatchment 
characterised through participatory surveys of harvest from 
an artisanal fishery. Marine and Freshwater Research, 70 (2) 
153-168.

Village technicians weigh and record fish from local catches near the Nam Kading River in the central Lao province of Bolikhamxay    

Photo: Fishbio
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Rare dolphin dies after being caught in 
Mekong Delta in Viet Nam

First recorded finding of endangered 
Irrawaddy dolphin in Vietnamese part 

of the delta since 2002 

A Vietnamese fisherman caught an Irrawaddy 
dolphin (Orcaella brevirostris) tangled in a net in 
the Mekong Delta province of Ben Tre on May 
15, the first recorded finding of the endangered 
species in the Vietnamese part of the delta for 17 
years. The daily Thận Nhiên reported that Phan 
Van Thai and his wife found the mammal while 
netting near a bridge crossing the Co Chien River, 
a distributary that branches off from the Mekong 
in Vinh Long Province and flows through Tra 
Vinh Province before reaching Ben Tre, a coastal 
province. The dolphin was reportedly about 150 
kilograms in weight and 2.3 metres in length.

By Nguyen Tuong Thuy *

After the couple returned home by boat with the 
entangled dolphin in the water, the animal was 
transferred to dry land and found to be dead, the 
report said. As news of the rare finding spread, 
people rushed to the couple’s house to view the 
mammal, initially though to a vaquita (Phocoena 
sinus), a porpoise native to the Gulf of California. 
Among them was Vu Long, director of the Centre 
for Biodiversity Conservation and Endangered 
Species, who travelled from Ho Chi Minh City to 
the couple’s house to identify the species. 

The report said Long identified the mammal as 
an aged female Irrawaddy dolphin on May 16, 
took two DNA samples and reported the couple’s 
finding to Vietnamese fisheries offficials. Long was 
reportedly concerned that the fisherman wanted 

Map of the lower Mekong Delta in Viet Nam showing the location of Co Chien Bridge in Ben Tre Province where the couple reportedly found the dolphin
    
Map: Google
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The aged female dolphin appeared to have no teeth    

Photo: Thận Nhiên
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The dolphin was put on ice before being transferred to the National Museum of Nature in Hanoi     

Photo: Thận Nhiên
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Vu Long, director of the Centre for Biodiversity Conservation and 
Endangered Species, at fisherman Phan Van Thai’s house in Ben Tre    

Photo: Thận Nhiên

According to the International Union for the 
Conservation of Nature (IUCN), Vietnamese 
fishermen worship dolphins and whales. 
“They believe that the animals will aid 
them if they are in distress,” IUCN says in 
latest assessment of the sub-population of 
Irrawaddy dolphins in the Mekong. According 
to  Switzerland-based conservation group, 
the latest documentation of the species in the 
Mekong in Viet Nam is a few records reported 
in 1973, skulls housed in whale temples near 
the delta and in the mouth of the nearby Dong 
River — and a carcass found in a fishing 
net in a distributary of the Mekong near the 
Cambodian border in 2002.  

Six years earlier, not a single dolphin was 
found during a 224 km survey of almost the 
entire length of the two main distributaries 
— the Mekong mainstream and the Bassac. 
IUCN says the survey of the Mekong in Viet 
Nam in 1996 yielded no sightings of the 
species. There were “several dozen” nets of 
200-400 metres in the river’s mouth and more 
than 10 rows of nylon gillnets across the entire 
channel, with only small openings for vessels. 
“Those authors suggested that dolphin 
bycatch and displacement caused by the nets 
could explain the lack of cetacean sightings 
during their survey,” it said.

The latest data from the World Wildlife Fund 
(WWF) estimates the Mekong sub-population 
of the Irrawaddy dolphin at 92 individuals in 
Cambodia and Lao PDR. IUCN has assessed 
these dolphins as “critically endangered” 
along with sub-populations in the Ayeyarwady 
River in Myanmar, the Mahakam River in 
Indonesia, Songkhla Lake in Thailand and the 
Malampaya Sound in the Philippines. IUCN 
considers other populations in coastal areas 
of India, Bangladesh and Southeast Asia as 
“endangered” (but not critically so).

Further reading

Minton, G., Smith, B.D., Braulik, G.T., Kreb, D., Sutaria, 
D. & Reeves, R. (2017) Orcaella brevirostris (errata 
version published in 2018). The IUCN Red List of 
Threatened Species.

Dolphin and whale worship in Viet Nam

to sell the dolphin which would have violated the 
Convention on International Trade in Endangered 
Species of Wild Flora and Fauna (CITES). At 
the same time, he could not buy the animal for 
scientific purposes for the same reason.

'I couldn't stand it anymore'

Thận Nhiên subsequently reported on May 17 
that the Vietnam National Museum of Nature in 
Hanoi went to the couple’s house  to acquire the 
specimen and that the fisherman agreed for people 
to “take the dolphin out of my house” in exchange 
for VND 5 million ($220). He seemed flustered by 
all the attention. “Over the past two days, many 
people have rushed to my house,” Thai was quoted 
as telling Thận Nhiên on May 16. “My daily life 
unexpectedly changed. I’ve got aged parents to 
take care of but people were coming to my house 
all day long. I couldn't stand it any more.” 

* Mr Thuy is an environmental journalist based in Ho Chi Minh City

Further reading

Minton, G., Smith, B.D., Braulik, G.T., Kreb, D., Sutaria, D. 
& Reeves, R. (2017) Orcaella brevirostris (errata version 
published in 2018). The IUCN Red List of Threatened Species. 

Smith, B.D. & Beasley, I (2004). Orcaella brevirostris (Mekong 
River subpopulation). The IUCN Red List of Threatened Species 

Thậnh Niên (2019a) Bắt được cá lạ 150 kg trên sông Cổ 
Chiên, nghi là cá heo quý hiếm. 15/05/2019. Thận Nhiên, 
Thành phố Hồ Chí Minh.

Thậnh Niên (2019b) Ngư dân đồng ý giao cá nược Minh Hải 
cho Bảo tàng Thiên nhiên Việt Nam. 17/05/2019. Thận Nhiên, 
Thành phố Hồ Chí Minh.
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Preparing a management plan at the Rokako Community Fishery in Kampong Cham Province  

Photo: Rokako Community Fishery

Community fisheries

Freedom, fish and … income
Assessment of 16 community fisheries across 

Cambodia finds multiple socio-economic 
benefits enjoyed by most members 

Cambodia’s community fisheries came into being 
after an announcement by Prime Minister Hun 
Sen in 2000. A subsequent royal decree outlining 
the legal framework was followed by a sub-decree 
with amendments to the Law on Fisheries. The 
then Fisheries Department set up a Community 
Fisheries Development Office — the first in Asia — 
which was mandated to help establish community 
fisheries at village level. In 2011 and 2012, the 
Food and Agricultural Organization of  the United 
Nations (FAO) conducted an inquiry into guidelines 
for Cambodia’s community fisheries. The inquiry 
coincided with the FAO’s development of separate 
international guidelines for small-scale fisheries 
adopted in 2014.

In 2017, the FAO embarked on a new study in 
Cambodia to assess how community fisheries 
measured up against the guidelines for small-
scale fisheries. By this stage, the country had 
more than 500 community fisheries, mostly 
located in freshwater fishing grounds (by 2018, 
community fisheries 
had more than 
330,000 members 
— see page 41). 
To carry out the 
assessment, the 
Community Fisheries 
Development 
Department selected 
16 community 
fisheries formed 
between 2001 
and 2015. These 
included seven 
around the Tonle 
Sap Lake (one each 
in the provinces of 
Banteay Meanchey, 
Battambang and 
Siem Reap and two 
each in Kampong 
Chhnang and 

Kampong Thom) and six from upper and lower 
branches of the Mekong (one each in Kampong 
Cham, Kandal and Tboung Khmom and two in 
Takeo). The three other community fisheries were 
located in coastal provinces. 

Focus-group discussions took place with almost 
700 people — at least 160 community fisheries 
members directly involved in governance and as 
many as 527 ordinary members who were also 
interviewed individually.  Membership of the 16 
community fisheries varied widely. One had only 
79 members of whom 20 were women. The largest 
had 4,054 members with a majority of 2,079 
women. Areas ranged from 43 hectares to 7,338 
hectares, although there was little correlation 
between area and the number of members — the 
smallest community fishery had 1,294 members 
whereas the largest had only 1,116 members.

In an analysis of the assessment published by the 
Fisheries Administration and FAO, Dr John Kurien, 
a visiting professor from Azim Premji University in 
Bangalore, found “near unanimity” in interviews 
with 527 members that community fisheries 
brought “overall collective benefits” to individuals. 
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“The three markers of benefit were: freedom, fish 
and income,” he says.

‘Unfettered freedom’
Kurien had worked on the community fisheries 
program from 2005. He recalled that the vast 
majority of riparian communities in Cambodia were 
“unable to freely access fishery resources” under the 
old ownership structure that prevailed until 2000. 

“It was the surprise creation of the community 
fisheries which gave this majority genuine 
unfettered freedom,” he says. “This is very evident 
from the responses where 94 percent say that 
they experience active freedom after the formation 
of the community fishery.” This was expressed 
almost uniformly across gender, regions and 
occupations. Unlike before, respondents said they 
could now “fish freely without fear” — with the 
most positive responses from very poor, poor and 
middle-income households.    

Increased fish consumption
As many as 85 percent of respondents said their 
fish consumption had increased since community 
fisheries were formed. Ratios were higher at 93 
percent in the Tonle Sap region, 90 percent among 
middle-income households and 88 percent among 
poor households and people who reported fishing 
as their main occupation. 

Kurien recalls that the greatest restriction on 
fishing before community fisheries were formed 
“was indeed felt by the poorer and middle-income 
group fishers of the Tonle Sap region whose 
freedom to fish was hampered by the fishing lots 
in the Tonle Sap Lake. The spurt in family fish 
consumption has been most significant among 
this group. This is also borne out by more recent 
nutrition studies.” Kurien surmises that the 
freedom to access the fishery “has led to greater 
nutrition and food security.”

Cash income
Even when harvesting with low-productivity family-
scale fishing gear, Kurien notes that it’s possible 
to harvest fish surplus to family needs. Since 
excess fish is usually bartered or sold for cash, the 
incomes of members have increased following the 
establishment of community fisheries. As many as 
70 percent of total respondents reported higher 
incomes. Proportions were higher at 82 percent for 

people for whom fishing was the main occupation, 
81 percent in the Tonle Sap region, 75 percent 
in middle-income households and 73 percent for 
the poor. “We surmise that the greatest benefits 
from fish consumption and cash income accrue 
to the respondents who are primarily fishers by 
occupation, those from the middle and poor socio-
economic groups and those who reside in the 
Tone Sap region,” Kurien says. 

Sixty-four percent of respondents said increased 
incomes were used more for school essentials 
like books, clothes and fees (92 percent) 
and immediate family medical expenses (80 
percent). Among those who invested in housing 
(46 percent), more than half mentioned buying 
batteries for lighting or urgent home repairs while 
a quarter mentioned building toilets.

Kurien sees the reforms of 2000 as a “radical 
socio-economic transformation” with significant 
and associated political implications. “It altered 
very significantly the relationships which riparian 
communities had to the plentiful fishery resources 
at their doorsteps,” he says. But if community 
fisheries are to survive growing ecological 
threats, Kurien says “they will have to take more 
affirmative collection action to guard their domain 
and the resources within it.”

'The direction of events in Cambodia 
in the near future will reveal which 

way the dice is loaded'

 At the same time, he notes that the rewards from 
the reforms that created community fisheries “were 
reaped both by the riparian communities and 
those in the helm of political affairs that heralded 
the reforms into existence.” As long as this 
convergence continues, Kurien says community 
fisheries in Cambodia have a future. “The direction 
of events in Cambodia in the near future will reveal 
which way the dice is loaded,” he concludes.
     
Further reading

Kurien, J (2018) Community fisheries of Cambodia: 
Harbingers of the Voluntary Guidelines for Securing 
Sustainable Small-Scale Fisheries in the Context of Food 
Security and Poverty Eradication. Cambodian Fisheries 
Administration, Phnom Penh, and Food and Agricultural 
Organization of the United Nations, Rome.
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Managing community fish refuges in 
Cambodia’s rice field fisheries 

If well managed, rice field fisheries with fish 
refuges in floodplains can enhance the natural 
productivity of fish and other aquatic animals 
such as frogs and snails. Bigger catches can 

then help meet local consumption  
and nutritional needs. 

Between 2012 and 2016,  the United States 
Agency for International Development (USAID) 
funded a rice field fisheries enhancement project 
in four provinces around the Tonle Sap Lake — 
Battambang, Kampong Thom, Pursat and Siem 
Reap. In the poorest 20 percent of households, the 
project found that community fish refuges in rice 
field fisheries boosted annual averages catches by 
71 percent. The findings led to a WorldFish manual 
on managing systems with community fish refuges 
in rice field fisheries in Cambodia. The manual has 
since been summarised in guidelines published 
by the Cambodian Fisheries Administration and 
WorldFish in February this year with support from 
USAID and the US Government’s Global Hunger 
and Food Security Initiative.  

The first section of the guidelines looks at the main 
parts of such systems in Cambodia — community 
fish refuges, migration channels and floodplain rice 
fields. Added to these is the “zone of influence” — 
the radius from the refuge which adult or juvenile 

fish can reach to breed or grow. Managing rice 
field fisheries requires the entire zone to be 
considered as it may contain refuges secondary to 
the community refuges — ponds dug in rice fields, 
for example, which can sustain fish and other 
aquatic animals during brief droughts that often 
occur in July and August.

This section also deals with the structure of a 
Community Refuge Committee (5-11 elected 
volunteers who live within the zone of influence) 
and its responsibilities over managing and 
improving the refuge and protecting it from illegal 
fishing. A provincial Department of Agriculture, 
Forestry and Fisheries can recognize a committee 
if it meets certain requirements. These include 
filling designated positions and having by-laws 
in areas such as types of fishing gear allowed, 
how to deal with illegal fishing and whether 
traditional harvesting is permitted. In protecting 
the refuge and the wider zone, committee patrol 
team members can stop those engaged in illegal 
fishing and confiscate their gear. But they must 
immediately report the incident to police or the 
local commune council chief who are then required 
to report the illegal fishing to the provincial 
fisheries cantonment for further action under the 
Law on Fisheries.

Fish survive through the dry season in the 
refuge pond where fishing is prohibited

When the wet season starts, fish migrate 
out to rice fields and floodplains where 

fishing is allowed

At the end of the wet season, fish migrate 
into the refuge pond with 

the receding water

How rice field fisheries work    

Source: Cambodian Fisheries Administration and WorldFish (2019)
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Main physical components of a rice field fishery with fish refuge ponds  

Source: Cambodian Fisheries Administration and WorldFish (2019)

The first part of the second section covers site 
selection — desk reviews, fields visits, criteria, 
field reconnaissance, assessment, selection and 
sharing results. Next comes needs assessment 
and action planning. This ranges from designing 
ideal scenarios and management capacity tools to 
collecting site information, assessing improvement 
needs, detailed planning, setting priorities 
and establishing a monitoring and evaluation 
framework. The final part of the second section 
includes developing management capacity and 
awareness, improving biophysical systems and 
actually managing the community fish refuge 
itself. The latter deals with technical aspects of 
managing water, aquatic plants and fish stocks 
— including the reintroduction of locally extinct 
species — as well as migration channels and rice 
fields. The guidelines conclude with suggestions 
for biological monitoring and surveys in areas 
such as human capacity, catch, combustion and 
livelihoods.

In his foreword to the guidelines, Fisheries 

Administration Director-General Eng Cheasan 
notes that community fish refuges are a 
government priority to ensure the productivity 
of rice field fisheries and enhance wild capture 
fisheries. They also support the Voluntary 
Guidelines for Securing Small Scale Fisheries 
adopted by the FAO in 2014, including ecosystem 
friendly and participatory policies, strategies 
and legal frameworks (see page 26). Effective 
and well-managed community fish refuges are 
“very important in maintaining capture fisheries 
production in Cambodia,” the director general 
says. Such refuges maintain and increase fish 
numbers in rice fields by “protecting wild fish 
during dry periods and providing good habitats for 
fish to breed, spawn and grow.”

Further reading

Kim M, Mam K, Sean V, Try V, Brooks A, Thay S, Hav V and 
Gregory R. 2019. Guidelines for community fish refuge-rice 
field fisheries system management in Cambodia. Cambodian: 
Fisheries Administration and WorldFish, Phnom Penh.
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How will climate change affect Mekong 
Basin hydropower production?  

The MRC has concluded a study on the 
impacts of climate change on regional 

hydropower production. The study analyses 
three climate projections for the Lower 

Mekong Basin under three separate scenarios 
for global climate change. Below is a summary 
of the final report published in May. The boxed 
article on page 31 highlights a separate MRC 

study published in June on regional flood risk 
analysis under climate change.

Hydropower is a key renewable energy to 
mitigate the effects of climate change. In the 
Lower Mekong Basin, the construction of 
new hydropower facilities is growing rapidly. 
Hydropower production is expected to rise from 
27 terra-watt hours in 2010 to 128 terra-watt hours 
by 2060. Although a very significant increase, 
hydropower can supply only part of regional 
demand — estimated to reach 820 terra-watt 
hours as early as 2025. 

In addition to generating electricity, hydropower 
reservoirs can have other uses such as dry-
season water supply and wet-season flood 
control. In the Mekong, hydropower construction 
is typically under Build Operate Transfer (BOT) 
schemes, a form of long-term project finance with 
ownership transferred after a concession period. 
Once contracted, the scope to influence reservoir 
operations during the concession period may be 
limited. Under a changed climate, early forward 

planning for multi-purpose roles for reservoirs is 
desirable. 

The MRC study finds that impact of climate 
change on hydropower production in the Mekong 
Basin is expected to be higher than the average 
for Asia. In a special report on renewable energy, 
the Inter-governmental Panel on Climate Change 
(IPCC) indicates likely changes of 2.7 percent in 
Asia. Other studies — especially where glaciers 
and areas of snowmelt are important — show 
more change. The MRC study also finds most 
changes in the Upper Mekong/Lancang Basin or at 
mainstream dams most dependent on those flows.

Under “wetter” modelling projections for the 
Lower Mekong Basin in 2060, water yields will 
increase — along with hydropower potential.  
Sustained increases of five percent or more 
would significantly improve returns on hydropower 
investment. Under a minimal global warming 
scenario (RCP2.6), Lao PDR is projected to have 
the sharpest increase in hydropower potential. 
But under moderate or severe scenarios (RCP4.5 
or RCP8.5), Viet Nam is projected to have the 
sharpest increases (see table below).

On the other hand, “drier” modelling projections for 
the basin in 2060 indicate heavy negative impacts 
with mainstream dams along the Mekong more 
affected. The sharpest declines in hydropower 
production are projected to be China and Thailand 

Projected impact of climate change on hydropower production in Mekong Basin by 2060 
Minimal Global Warming Moderate Global Warming Severe Global Warming

Wetter Drier Increased 
seasonality

 Wetter Drier Increased 
seasonality

Wetter Drier Increased 
seasonality

 W e � e r 
RCP2.6

D r i e r 
RCP2.6

Seasonal 
RCP2.6

W e � e r 
RCP4.5

D r i e r 
RCP4.5

S e a s o n a l 
RCP4.5

W e � e r 
RCP8.5 Drier RCP8.5 S e a s o n a l 

RCP8.5

Cambodia -0.5% -1.3% -0.1% 3.2% -6.7% -1.2% 3.8% -17.7% -1.5%
China 0.5% -3.0% -1.1% 2.3% -19.4% -5.3% 4.2% -40.8% -19.1%
Thailand -0.2% -4.5% -3.3% 3.1% -16.8% -0.4% 5.3% -39.5% -2.2%
Viet Nam 1.4% 0.8% 0.0% 8.0% 1.2% -4.2% 9.0% 0.7% -0.1%
Lao PDR 5.8% -1.9% 0.0% 5.6% -12.1% 0.7% 7.5% -31.1% -0.7%

Source: Adapted from MRC (2019)
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under all three global warming scenarios.
The “increased seasonality” modelling projections 
are based on “wetter wet seasons” and “drier 
dry seasons” in the Lower Mekong Basin in 
2060. In these projections, the average decline 
in hydropower productions is 4.2 percent under 
moderate global warming scenario but only 0.1 
percent under a more severe warm scenario. 
This indicates the complex interplay of reservoir 
storage, inflows, power releases and spills.

Of possibly greater concern is the analysis of 
change in hydropower production potential in a dry 
year. During a drought year, the study shows the 
effect of climate change is to significantly worsen 
the period when there is insufficient flow for 
power generation and, in some cases, simulation 
suggests a total loss of capacity can occur. 
 
Adaptation strategies for climate change could be 
incorporated into the designs of hydropower plants 
that do not yet exist. Operation of existing dams in 
the future could also be changed as an adaptive 
measure depending on actual changes of climate 

The MRC has completed the first probabilistic 
flood modelling for the Lower Mekong Basin 
under climate change. Without adaption to 
climate change, results clearly show that there 
will be significant deterioration in flood conditions 
with more people affected. Projections show that 
Viet Nam will suffer the largest increase in the 
number of people within flooded areas by 2060. 
This is because the Mekong Delta in Viet Nam is 
exposed to both rising river flows and rising sea 
levels. Compared with the current population, 
the increased number of Vietnamese affected 

Population increase in flooded areas under climate change 

experienced. 

While average energy production may increase 
or not be impacted greatly by climate change, 
more extreme dry periods in most scenarios may 
significantly reduce dependable energy potential. 
For those periods, alternative sources of power 
will be needed. One potential is to harness some 
of the reservoir areas for solar power generation. 
Better monitoring and forecasting of available 
water in storage and natural inflows could also 
help reduce the most severe shortages. 

It is not yet clear if there will be increases in 
hydropower generation potential due to climate 
change due to the uncertainty of the future 
projections. But if this is the case, then the 
regulatory regime should be such that government 
revenues increase as a result. 

Further reading

MRC (2019)  Basin-Wide Assessment of Climate Change 
Impacts on Hydropower Production. Mekong River 
Commission, Vientiane.

are 3.23 million under the moderate global 
warming scenario and 3.75 million under the 
severe scenario (see below left). In percentage 
terms, however, the sharpest increases in people 
within flooded areas are in Lao PDR — 35 
percent under the moderate scenario and 38 
percent under the severe scenario (below right).

Further reading 
 
MRC (2019) Enhancement of Basin-wide Flood Analysis 
and Additional Simulations under Climate Change for 
Impact Assessment and MASAP Preparation. Mekong River 
Commission, Vientiane.

Increase in population affected by 2060 (millions)
 Moderate Global 

Warming
Severe Global 

Warming
Cambodia 0.78 1.43
Lao PDR 0.63 0.69
Thailand 0.61 1.16
Viet Nam 3.23 3.75
Total 5.26 7.03 

Source: Adapted from MRC (2019)

Percentage increase in population affected by 2060
Moderate Global 

Warming
Severe Global 

Warming
Cambodia 13% 23%
Lao PDR 35% 38%
Thailand 11% 20%
Viet Nam 24% 28%
Total 19% 26%

Source: Adapted from MRC (2019)
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Appetite software aims to optimimise 
feeding operations on fish farms

Feed typically accounts for most of the 
operating expenses of fish farms. In 

feeding their fish, farmers walk a fine line 
— underfeeding risks lower growth rates 

and slower time to market while overfeeding 
inflates costs and potentially harms the 

environment. Using machine learning and 
Internet of Things (IoT) technologies, a 

Japanese company says it’s found a solution. 

A Japanese technology company in Singapore has 
launched a fish appetite detection system that uses 
machine learning and image analysis to extract 
data from video streams to quantify fish appetite. In 
a statement released on August 14, Umitron Pte Ltd 
said its Fisheries Appetite Index (FAI) software had 
already been rolled out to customers to optimise 
their feeding operations. “The FAI algorithm takes 
in the same visual information that humans would 
and then scores fish appetite and presents it in 
an easy to understand chart,” the company said. 
When used with a smart feeder, “feed time intervals 
and amounts can be automatically adjusted with 
minimal human interference.”

Reducing waste, improving profitability 
The company said 
farmers could use 
the technology 
to fine-tune their 
feeding schedules 
via smartphones 
with a Umitron 
app to check and 
remotely adjust feed 
settings based on 
FAI feedback. In 
addition to reducing 
wasted feed while 
improving profitability 
and environmental 
sustainability, the 
technology “reduces 
the need for every 
employee to be an 
expert at feeding and 

instead frees workers to focus on other tasks that 
improve fish welfare,” the statement said.

Umitron managing director Masahiko Yamada 
noted that many companies were developing 
machine-learning algorithms for various 
industries but were “only testing them under ideal 
conditions.” On the other hand, the FAI system “is 
already being embraced by our existing customers 
at their ocean-based farm sites where it operates 
under real world conditions,” he said. “It might 
be difficult for some of our potential customers 
to completely trust artificial intelligence at first, 
but FAI is an important tool that can be used to 
increase productivity and reduce waste.”

Takuma Okamoto, the company’s chief technology 
officer, said Umitron planned to develop similar 
software services for existing customers. "Also, we 
are open to developing other practical applications 
after discussions with potential customers or 
equipment partners,” he said.

While the company said it was particularly 
interested in marketing the product to farmers 
of marine species, Umitron product manager 

Image processing techniques used to detect fish, one of the steps for developing a comprehensive fish appetite 
detection system     

PHOTO: Umitron
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Andy Davison said the company was testing the 
technology with “multiple different species” and 
that it could also be used in freshwater farms — 
see box. “We can adapt the technology for species 
such as pangasius in Viet Nam or elsewhere,” he 
told Catch and Culture - Environment. “For both 
saltwater and freshwater, we need to consider the 
water clarity, but otherwise there is no problem.” 

In murky water, Davison said one option was to 
use FAI with video footage of the water's surface. 
“This is probably our best option for farms in the 
Mekong region and it works well for species like 
barramundi which feed on the surface. Even when 
water clarity is high, some farmers prefer using the 
camera this way rather than underwater since they 
are most familiar with watching the fish from above 
to judge their appetite,” he said. “We are definitely 
interested in reaching farmers in all of Southeast 
Asia, and Viet Nam and Thailand in particular are 
two important markets for us. Also we want to 
work with new companies or farms which are just 
beginning operations and would like to use the 
technology from the start.”

The company says it has already 
developed a smart feeder that uses 
Internet of Things (IoT) technology. 
Announced in January this year, the 
feeder includes functions for remote 
feeding, fish monitoring by camera 
and feeding weight history. The 
feeder was first installed at farms 
in Ainan city in Ehime Prefecture in 
Japan. In a separate development, 
the company announced in July 
last year that it had started testing 
a system to automate the valuation 
of fish inventories in coastal cages 
in Oita Prefecture. The system 
uses artificial intelligence and IoT 
technologies to acquire near real-
time data for insurance purposes.

Umitron was co-founded as a 
"deep-technology" company in 2016 
by Yamada, Okamoto and Ken Fujiwara, a former 
engineer at the Japan Aerospace Exploration 
Agency (JAXA) who serves as chief executive 
officer at Umitron KK, the company's Japanese 
subsidiary in Tokyo. Yamada used to develop 
microsatellites at Kyushu University and later 
worked in the overseas electric power business of 

FAI combines several algorithms into a single index. Values can be graphed and categorized 
to accurately judge fish appetite levels. According to Umitron the system can be used under 
a range of environmental conditions and for a variety of camera mounting positions both 
underwater and above water.      

PHOTO: Umitron

Japanese trading company Mitsui Ltd where he 
developed futures trading and revenue models. 
Okamato specialises in image processing and 
previously worked at Japanese mobile social 
company Gree Inc. where he was involved in 
developing the country’s largest social gaming 
platform.  

In December last year, Umitron announced 
it was partnering with Peruvian rainbow 
trout farmers to test and calibrate its feeding 
technology as part of a $2 million project 
funded by the Inter-American Development 
Bank (IDB). The partnership with Cooperativa 
de Ahorro y Crédito (Abaco) and its subsidiary 
Piscifactorias de los Andes (Piscis) — one of 
Peru’s biggest rainbow trout farmers — aims 
to improve aquaculture productivity in Lake 
Titicaca, the largest freshwater lake in South 
America. According to Umitron, the company’s 
feeding technology could increase worker safety 
and reduce overfeeding as well as algal blooms. 
Umitron said the IDB funds would also be used 
to train local producers and scale up the feeding 
technology in the Lake Titicaca region. “The end 
goal is to implement data-driven aquaculture 
feeding technology for farmers in Peru and 
eventually all of Latin America,” it said.

Project in Peru
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National park for source of three 
rivers takes shape in northwest China 

China’s central government is setting 
up its first national park in an area on the 

Qinghai-Tibet plateau that includes the 
headwaters of the Mekong River. According 

to the People’s Daily, the park — scheduled to 
open next year — aims to become 
a ‘role model of eco-protection and 

institutional innovation’ by 2035. 

The Chinese government has invested 2.25 billion 
yuan ($330 million) on Sanjiangyuan National 
Park since the pilot project was set up in Qinghai 
Province in 2016, the China Daily reported on 
July 7. The park is located in Zadoi County in 
Yushu, which spans the headwaters not only of 
the Lancang (Mekong) but also the Yangtze and 
Yellow rivers (sanjiangyuan literally means “source 
of three rivers”). The newspaper said investment in 
the park covered infrastructure such as monitoring 
and community education facilities along with “big 
data centers.”

The newspaper, China’s official English-language 
daily, said the county government in Zadoi 
had teamed up with the park’s Lancang River 
Management Committee, Peking University and 
Shanshui Conservation Center to launch a field 
conservation station. Located in Namsei village, 
the station “carries out a series of activities ranging 
from wildlife monitoring (mainly snow leopards) to 
community training and nature watch projects,” the 
report said.

Conservation ahead of economic development
"Yushu is located at the source of China's three 
great rivers,” Yushu's Ecological Environment 
Bureau Director Tobgyal was quoted as saying. 
“Both the provincial government and the prefecture 
government understand and emphasize protection. 
We all have this consensus.” The report also 
said that the area had “prioritized environmental 
conservation before economic development, 
also part of the local government's commitment 
to ensure water quality in the upstream region of 
China's three major rivers.”

In a separate report from the provincial capital 
of Xining in January, the official Chinese news 
agency Xinhua said the national park had 270 
species of wild land vertebrates, of which 69 
are under state protection. Citing a provincial 
government report, Xinhua said 16 of the 
protected animals were under top national 
protection. These include the wild yak (Bos 
mutus) and the snow leopard (Panthera uncia), 
both assessed as being “vulnerable” by the 
International Union for the Conservation of Nature 
(IUCN). There were also 35 species under the 
second class of national protection including 
the Tibetan gazelle (Procapra picticaudata) 
— considered “near threatened” by IUCN — 
and the blue sheep (Pseudois nayaur) which 
IUCN assesses as being of least  conservation 
concern.“The number of snow leopards in the 
national park ranges between about 400 to 700. 
They have appeared in a wider area and been 
spotted more frequently in recent years,” the 
report said.

Opening planned for 2020
The People’s Daily reported in March last year that 
Qinghai Province had “taken a string of measures” 
to make sure the park opens as scheduled in 2020 
as the country’s first national park administered 
by the central government. "The establishment of 
the pilot national park in the Sanjiangyuan area 
is a significant move to protect the ecological 
environment of Qinghai,” Communist Party of 
China (CPC) Qinghai Provincial Committee 
Secretary Wang Guosheng reportedly said. “We 
will spare no efforts to accomplish it.”

With an area of 123,100 square kilometers, 
the new national park will cover five sub-
areas of conservation including the  Kekexili 
National Nature Reserve and the Sanjiangyuan 
National Nature Reserve, the People’s Daily 
said. According to a plan issued by the National 
Development and Reform Commission in early 
2018, the park will take shape as a “demonstration 
zone of ecological protection and restoration”  and 
a “natural conservation zone” for the Qinghai-



35August 2019                         Catch and Culture - Environment Volume 25, No. 2

Conservation

The Lancang (Mekong) River in Zadoi County, Yushu Tibetan Autonomous Prefecture, Qinghai Province in June this year  

Photo: Xinhua

Tibet Plateau by 2020. By then, it will also be a 
“pioneer zone" in which humans and nature co-
exist in harmony. “By 2025, the country shall have 
formed unique national park services, as well as 
management and research systems. The ultimate 
goal of the plan is to make the national park in 
the Sanjiangyuan area into a role model of eco-
protection and institutional innovation by 2035. 
In addition, it will be built into a modernized park, 
serving as a reference for its peers.”

Further reading

Buzzard, P. & Berger, J. (2016). Bos mutus. The IUCN Red 
List of Threatened Species.

Harris, R.B. (2014) Pseudois nayaur. The IUCN Red List of 
Threatened Species. 

IUCN SSC Antelope Specialist Group (2016). Procapra 
picticaudata (errata version published in 2017). The IUCN 
Red List of Threatened Species.

Li Ping (2019)  Qinghai's Sanjiangyuan: Bluer water, greener 
mountains. 09-07-2019. China Daily, Beijing.

Li Xia (2019) China's Sanjiangyuan sees growing number of 
rare species. 30-01-2019. Xinhua, Beijing. 

McCarthy, T., Mallon, D., Jackson, R., Zahler, P. & McCarthy, 
K. (2017) Panthera uncia. The IUCN Red List of Threatened 
Species. 

People’s Daily (2018) China’s first national park to open in 
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Report calls for urgent action to avert  
global crisis in antimicrobial resistance

In May last year, the Food and Agriculture 
Organization of the United Nations (FAO), the 

World Health Organization (WHO) and the 
World Organization for Animal Health signed 
a memorandum of understanding to tackle 

antimicrobial resistance. Under a 
global action plan, the FAO said the three 

agencies were promoting responsible 
antimicrobial use in Cambodia and collecting 

samples in aquaculture systems in 
Viet Nam to boost surveillance (see 

Catch and Culture - Environment, Vol 24, No 2). 
The Inter-Agency Coordination Group on 

Antimicrobial Resistance, hosted by the WHO 
in Geneva, has since released a report to 

UN Secretary General António Guterres calling 
for urgent action to avert a global crisis in 

drug-resistant infections.  A summary of the 
key messages of the report, released 

on April 29, appears below.

Antimicrobial agents — including antibiotic, 
antiviral, antifungal and antiprotozoal drugs 
—  are critical for fighting diseases in humans, 
terrestrial and aquatic animals and plants. But 
they are becoming ineffective. Alarming levels of 
resistance have been reported in countries of all 
income levels. The result is that common diseases 
are becoming untreatable and lifesaving medical 
procedures riskier. Resistance to antimicrobials 
is a formidable challenge to achieving universal 
health coverage and the United Nations 
Sustainable Development Goals for 2030. Misuse 
and overuse of antimicrobials in humans, animals 
and plants are accelerating the development and 
spread of resistance. 

'Unless the world acts urgently, 
antimicrobial resistance will have a 

disastrous impact within a generation'

Inadequate access to clean water, sanitation and 
hygiene is increasing the burden of infectious 
disease in animals and humans while contributing 
to the emergence and spread of drug-resistant 

pathogens. So too are poor infection and disease 
prevention and lack of equitable access to 
affordable and quality-assured antimicrobials, 
vaccines and diagnostics along with weak systems 
for health, food and feed production, food safety 
and waste management.

Multidrug-resistant tuberculosis
There is no time to wait. Unless the world acts 
urgently, antimicrobial resistance will have a 
disastrous impact within a generation. Drug-
resistant diseases already cause at least 700,000 
deaths globally a year, including 230,000 from 
multidrug-resistant tuberculosis, a figure that could 
increase to 10 million deaths a year by 2050. The 
economic damage of uncontrolled antimicrobial 
resistance could be comparable to the 2008-2009 
global financial crisis as a result of increased 
health care spending,  impacts on food and 
feed production, trade and livelihoods as well as 
increased poverty and inequality. 

In lower-income countries, relatively modest 
investments are urgently needed.  If investments 
and action are delayed, the world will have to pay 
far more in the future to cope with the disastrous 
impact of uncontrolled antimicrobial resistance. 

National antimicrobial resistance action plans 
are at the heart of a multisectoral response. 
But financing and capacity constraints in many 
countries need to be urgently addressed. 
Strengthening infection prevention and control 
and ensuring access to clean water, sanitation 
and hygiene in health facilities, farms, schools, 
households and communities is central to 
minimizing disease transmission and the 
emergence and spread of resistance in humans, 
animals, plants, food and the environment. 
Strengthening surveillance, regulations, education 
and oversight for prescriptions and use as well as 
raising awareness among all stakeholders are also 
significant challenges to be urgently addressed to 
ensure responsible use.

Drugs for humans used on animals and plants
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using antimicrobials to promote growth and 
prevent disease in healthy animals and crops 
without appropriate indication and in the 
absence of good agricultural practices to prevent 
infectious diseases on farms is contributing to 
the development and spread of antimicrobial 
resistance. An essential first step to phase 
out antimicrobials as growth promoters is to 
immediately stop using those on the WHO List of 
Highest Priority Critically Important Antimicrobial 
Agents for Human Medicine to promote growth. 
Additional efforts, investments and incentives 
are needed to spur innovation in antimicrobial 
medicines, diagnostics, vaccines, waste-
management tools, safe and effective alternatives 
to antimicrobials, alternative practices and 
research in human, animal and plant health. 

Many people around the world still do not have 

access to antimicrobials. Ensuring equitable and 
affordable access to quality antimicrobials and 
their responsible and sustainable use is essential 
for the global response to resistance. Stronger 
political leadership, advocacy, coordination and 
accountability are needed at all levels to enable 
a sustained One Health response (see Catch 
and Culture - Environment, Vol 24, No 2). All 
stakeholders – including governments, civil society 
and the private sector – need to be engaged and 
collaborate in an unprecedented effort across the 
human, animal, plant, food and feed production 
and environmental sectors, based on a shared 
vision and goals.
 
Further reading

IACG (2019) No time to wait: securing the future from drug-
resistant infections. Inter-Agency Coordination Group on 
Antimicrobial Resistance, Geneva. 

In a statement accompanying the release of the 
report, UN Deputy Secretary-General Amina 
Mohammed said antimicrobial resistance was 
“one of the greatest threats we face as a global 
community.” She said the report reflected the 
response needed to curb rising resistance 
and “protect a century of progress in health.” 
Mohammed, a co-chair of the Inter-Agency 
Coordination Group, said: “There is no time to 
wait and I urge all stakeholders to act on its 
recommendations and work urgently to protect 
our people and planet and secure a sustainable 
future for all.” 

José Graziano da Silva, director-general of 
the FAO, said the report's recommendations 
“recognize that antimicrobials are critical to 
safeguard food production, safety and trade 
as well as human and animal health.” The 
report “clearly promotes responsible use 
across sectors," he said. "Countries can 
foster sustainable food systems and farming 
practices that reduce the risk of antimicrobial 
resistance by working together to promote viable 
alternatives to antimicrobial use, as laid out in 
the report's recommendations."

Monique Eloit, director-general of the OIE, said 
antimicrobial resistance “must be addressed 

‘One of the greatest threats we face’

urgently through a One Health approach 
involving bold, long-term commitments” from 
governments and other stakeholders. "This 
report demonstrates the level of commitment and 
coordination that will be required as we face this 
global challenge to public health, animal health 
and welfare and food security,” she said.” We 
must all play our part in ensuring future access to 
and efficacy of these essential medicines."

Tedros Adhanom Ghebreyesus, the WHO 
director-general who also serves as co-chair 
for the inter-agency group, said the the world 
was at a “critical point in the fight to protect 
some of our most essential medicines.” He 
said the report’s recommendations “could save 
thousands of lives every year."

UN Deputy-Secretary General Amina Mohammed

Photo: UN
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How the Mekong River Commission 
benefits Lao PDR: a personal reflection 

A former staff member shares his thoughts on 
how the Lao People’s Democratic Republic has 
benefited from the MRC in terms of policy and 
strategy development, information sharing and 

increased cooperation in the region 

In its report on the implementation of the Seventh 
National Strategic Economic Development 
Plan (NSEDP), the Lao government reported 
the nation’s contribution to the Cooperation 
Framework in Mekong Agreement on Sustainable 
Development in the Mekong River Basin. This is 
a direct result from the contribution of the MRC to 
which Lao PDR is a full member. 

Harmonization and cooperation
In the Key Government Direction for the Eighth 
NSEDP (2016–2020), all Lao development 
strategies and policies emphasize “sustainable 
development with harmonization among the 
economic development and socio-cultural 
development and environmental protection” and 
“widening international cooperation with ownership 
in various forms oriented towards benefit for all, 
enhancing favorable conditions for regional and 
international integration”. 

Since the beginning of 2016, under a new riparian 

By Voradeth Phonekeo *

CEO’s leadership, the MRC has completed its 
reforms and restructuring of its Secretariat based 
on core functions of river basin management. 
The MRC Strategic Plan 2016-2020 is now 
in full operation and has helped to promote 
the sustainable utilization, conservation and 
management of the Mekong water resources. 

Mainstream dams
Lao PDR is a founding member of the MRC 
and has so far followed all commitments given 
to the 1995 Mekong Agreement, including 
submitting notifications on tributary projects 
and prior consultations on mainstream projects 
under the MRC’s Procedures for Notification, 
Prior Consultation and Agreement (PNPCA). 
Under the prior consultations for the previously 
proposed dams on the Mekong mainstream, 
the Lao government shared all relevant project 
information, including technical feasibility studies 
that cover the projects’ social and environmental 
impact assessments, trans-boundary, cumulative 
assessments as well as the related mitigation 
measures.

Through the prior consultation process and 
through the MRC in general, it has become clear 
that the two have provided strong support for 

Notifi cation  requires a country proposing a project to notify the details of the project to 
other member countries before it commences the proposed use.

Specifi c Agreement  requires a thorough negotiation to achieve a consensus on terms and 
conditions of the proposed project among all member states prior to the proposed use of water.

Prior Consultation  involves a six-month process of technical evaluation and formal 
consultations, where notifi ed member states have an opportunity to assess any potential 
transboundary impact on eco-systems and livelihoods, and to recommend measures to 
address those issues before water is used. 

Any water-use project must undergo either the process of Notification, Prior Consultation or Specific Agreement. None of the processes involve 
approval or disapproval of a proposed project. Rather, the PNPCA is a mechanism to support regional cooperation on water use.     

Illustration: MRC 2017
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How the Mekong River Commission 
benefits Lao PDR: a personal reflection 

Mainstream

Tributary

Type of River Season Scope of water-use Required procedure

Inter-basin (from the Mekong basin
to another basin)

Inter-basin (from the Mekong basin
to another basin)

Specifi c Agreement

Both inter and intra-basin

Dry

Wet

Both

Intra-basin (within the Mekong basin)

Intra-basin (within the Mekong basin)

Prior Consultation

Prior Consultation

Notification

Notification

The application of each of the three processes depends on three factors of water use: the type of river 
(mainstream or tributary), the season (dry or wet), and scope of water-use (inter-basin or intra-basin). A 
mainstream project normally requires a more complex process than a tributary project. Dry-season water use 
must go through a more demanding process than that of the wet season. Likewise, inter-basin diversion, where 
water is diverted from the Mekong Basin to another river basin, needs to undergo a more thorough process than 
intra-basin water use, where water remains within the Mekong Basin.   

Illustration: MRC 2017

better and wider 
information sharing 
and clarification, 
leading to a better 
understanding of 
the projects and 
national development 
priorities. Specifically, 
the prior consultation 
process has made it 
possible for Lao PDR 
to obtain additional 
technical review 
(second opinion) and 
wider stakeholder 
comments, at no 
additional cost to 
the project, that are 
necessary for basin-
wide sustainable 
development. 
Following results 
of prior consultations, the Lao government has 
continued to be open to improving the projects, 
investing in millions of dollars worth of additional 
mitigation measures, committed to MRC 
monitoring of impact and public visit. 

Trade and investment
As a member of MRC, Lao PDR sees the benefits 
of MRC strategies, guidelines and assessments 
and has actively participated in reviewing and 
providing input and comment to ensure a balance 
between national and regional interests. This 
would help ensure the use and possible up-taking 
of strategies and adherence to at the national 
level. The Lao government continues to invest a 
tremendous effort to address barriers and enhance 
a good business environment. This strategy aims 
to facilitate trade and investment and to attract 
Foreign Direct Investment (FDI), particularly 
in the mining and hydropower sectors which 
have contributed to economic development and 
economic growth.  

Guidelines and tools
However, the government never ignores the 
importance of good regional cooperation under 
the MRC framework. The government, through 

its partnership with private companies, ensures 
the implementation of best and most sustainable 
projects for the country and for the Mekong 
region as a whole as much as possible.  The 
MRC guidelines and tools to support sustainable 
hydropower planning and management, such as 
the environmental baseline information improved 
for hydropower planning (known as ISH11) 
can be used to provide good information to 
maximize opportunities and reduce risks across 
economic, social and environmental dimensions 
for all stakeholders. The ISH11 can also assist 
the specific objectives of Joint Monitoring of the 
Mainstream Hydropower Projects.

* Mr Voradeth is a hydropower engineer who served as team leader 
of the Initiative for Sustainable Hydropower at the MRC Secretariat 
in Vientiane from 2008 to 2017. The initiative produced numerous 
studies, assessments, guidelines and tools for Mekong sustainable 
hydropower planning and management. Mr Voradeth has more than 
20 years experience as a hydropower engineer.  Before joining the 
secretariat, he worked for the Lao government on many projects 
including the Nam Theun 2 Hydropower Project (project development 
phase), the Theun Hinboun Hydropower Project (feasibility study 
phase) and the Nam Ngum 1 Dam (civil structure maintenance and 
dam safety inspection). He also worked for Electricité du Laos (EDL). 

Further reading

MRC (2017) Procedural Rules for Mekong Water Diplomacy. 
Mekong River Commission, Vientiane.  
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As aquaculture develops, can Cambodia
diversify from farming to processing?

After 15 years of rapid development, 
Cambodia’s aquaculture sector is at a turning
point. Other Asian producers — ranging from 

China and India to Bangladesh,
Indonesia and Malaysia — are already 

challenging Viet Nam’s dominance of the
global market for pangasius, a shark catfish 

native to the Lower Mekong Basin. Can
Cambodia attract private investment into 
more advanced processing techniques to

become at least a niche player in 
the global market? 

Cambodia’s rapid growth in aquaculture over the 
past 15 years risks slowing in the absence of fresh 
incentives to add value to the fisheries sector 
by promoting private investment in processing 
fish along with other aquatic animals and plants. 
Viet Nam’s intensive breeding and processing of 
striped catfish (Pangasianodon hypophthalmus) 
in the Mekong Delta over the past two decades is 
illustrative. Cambodia is considered the “cradle” of 
native wild populations of this species (“trey pra” 
in Khmer) which otherwise occur only in Lao PDR, 
Thailand and Viet Nam. 

Over the past two decades, Viet Nam has 
benefited from soaring exports of farmed striped 
catfish processed into frozen fillets, generally 
referred to as “pangasius” in international trade. 
Vietnamese government incentives have included 
cheap loans and research into high-quality 
broodstock to be distributed to Mekong Delta 
hatcheries. But intensive farming has not been 
without environmental costs. Other pitfalls have 
included genetic inbreeding, disease caused by 
overstocking of ponds and thin profit margins 
for farmers who periodically suffer losses. Viet 
Nam nevertheless earned a record $2.3 billion 
in exports of striped catfish last year. Production 
of this species alone is projected to rise from 1.3 
million tonnes last year to 1.5 million tonnes in 
2019 — six times Cambodia’s entire production of 
all aquaculture species in 2018. 

By Peter Starr *

Rapid growth
Between 2004 and 2006, aquaculture production 
in Cambodia expanded at an annual average rate 
of almost 29 percent — the seventh fastest growth 
rate in the world at the time and also the fastest 
in Asia. The FAO highlighted this rapid growth in 
2009, the year in which Cambodian production 
reached 50,000 tonnes. Output soared more 
than fivefold over the following decade, reaching 
120,000 tonnes in 2014 and 254,000 tonnes in 
2018 (see table below). The latest production 
volumes already exceed a government target of 
250,000 tonnes by 2019, up from an earlier target 
of 185,000 tonnes under a 10-year Strategic 
Planning Framework for Fisheries. The higher 
target, announced in 2015, is based on a stronger 
annual average growth rate of 20 percent, up from 
an earlier forecast of 15 percent.

Increased reliance on farmed fish as well as 
other aquatic animals and plants for food may 

Cambodia’s aquaculture (2004-18)
Year Tonnes

(000)
Households

 (000)
2004 21 13
2005 19 NA
2006 34 9
2007 35 11
2008 40 22
2009 50 29
2010 60 39
2011 72 44
2012 74 44
2013 80 46
2014 120 48
2015 143 37
2016 173 39
2017 207 90
2018 254 90

Source: Cambodian Fisheries Administration
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As aquaculture develops, can Cambodia
diversify from farming to processing?

not be appreciated by picky consumers in 
Western countries, subjected to regular doses of 
popular hysteria against fish farming, especially 
in developing countries. But it is part of an 
international trend. In a joint report published in 
July this year, the OECD and FAO noted that 
aquaculture now accounted for 47 percent of 
the world’s total fisheries production (not only 
for human consumption but also for things like 
fishmeal, fish oil and the ornamental fish trade). 
The rising trend is expected to continue — with 
output from aquaculture projected to exceed 
capture fisheries production in 2020. Aquaculture 
already surpassed total fisheries output for human 
consumption about five years ago. The report said 
capture fisheries production had been “relatively 
flat” for 20 years. “Any further expansion is 
expected to be relatively limited,” it said.

Among world leaders in inland fisheries production
Cambodia has one of the world’s richest 
freshwater fisheries thanks to the Tonle Sap 
Lake, often estimated to be the most productive 
fishery in the world in terms of yields per hectare.  
Blessed with such rich natural resources, 
Cambodia has long ranked among the top five 
countries in the world in terms of inland fisheries 
production. FAO comparisons in 2016 show 
Cambodia’s freshwater fish catch at fifth place with 
more than 500,000 tonnes — less than China, 
India, Bangladesh and Myanmar but more than 
Indonesia, Uganda, Nigeria, Tanzania and Russia.

Cambodia’s leading global position in freshwater 
capture fisheries is not matched in aquaculture. 
In 2016, for example, aquaculture production 
was 173,000 tonnes. According to the FAO, 
that was equivalent to less than 5 percent of 
Vietnamese production (3.6 million tonnes), which 
is largely focussed on striped catfish. Cambodia’s 
output also represented less than 20 percent of 
production in Myanmar and Thailand (1.0 million 
tonnes each), although aquaculture in these 
two countries is dominated by marine species. 
Promoting aquaculture is nevertheless one of the 
four pillars of fisheries reforms under the Royal 
Government’s Rectangular Strategy.  

Support from party and government
Prime Minister Hun Sen pointed this out in 
his National Fish Day address in in 2016. 
“Aquaculture is nothing new for the Cambodian 
People’s Party,” he said, recalling that it started 

Cambodia’s fisheries production rose 6.1 
percent from a year earlier to 910,000 
tonnes in 2018, Agriculture, Forestry and 
Fisheries Secretary of State Nuth Chan Sokha 
announced on July 1. Speaking at a National 
Fish Day ceremony in Samraong in the 
remote northern province of Oddar Meanchey, 
he said the freshwater fish catch came to 
535,000 tonnes while the marine catch 
amounted to 121,000 tonnes. Aquaculture 
production expanded 22.5 percent from a year 
to a record 254,000 tonnes, slightly exceeding 
a government target of 250,000 tonnes a year 
earlier than projected. The secretary of state 
also said that fisheries accounted for a quarter 
of agricultural output last year which in turn 
amounted to 23.5 percent of the country’s 
GDP. Nuth Chan Sokha said Cambodia now 
had more than 500 community fisheries with 
332,000 members. Of the total community 
fisheries, 479 are located in freshwater 
areas. He also said that Cambodia now had 
665 fisheries conservation sites and 884 
community refuge ponds.

Fisheries production rises 6.1 pct in 2018

promoting aquaculture during the Fifth Congress 
of the Khmer People’s Revolutionary Party in 
1985. “In a gradual manner, we have widened 
the scope of the program,” the prime minister 
said.  Aquaculture is now “more sophisticated 
and effective” with growing numbers of farmers 
using newly-acquired expertise to breed aquatic 
animals. “Many farmers know how to breed 
fingerlings and widely distribute them to other 
farmers who need them,” he said. “Some of them 
have learned to breed not only fish but also giant 
freshwater prawns, thanks to the assistance 
provided by JICA of Japan, and sell them to other 
fish farmers or raise them by themselves.”

In a separate address to the National Fish Day 
ceremony, Agriculture, Forestry and Fisheries 
Minister Veng Sakhon said aquaculture was 
playing an "important role" in supporting 
consumer demand for fish products. "Wild 
fisheries resources have been gradually declining 
due to population growth, climate change and 
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hydropower dam development in the upper part of 
the Mekong River," he said.

Development constraints
As early as 2010, the FAO acknowledged 
in a study of seven ASEAN countries that 
Cambodia faced certain constraints in developing 
aquaculture.  “In all countries except Cambodia, 
public hatcheries have been outnumbered by 
private hatcheries,” it said. The study — covering 
Cambodia, Indonesia, Malaysia, Myanmar, the 
Philippines, Thailand and Viet Nam — noted that 
some ASEAN countries had encouraged private 
hatcheries by providing incentives to domestic 
and foreign investors — such as soft loans or tax 
exemptions to increase seed production.  

"To improve seed quality from the private 
sector, regulations and inspections are used in 
Indonesia and Thailand. However, monitoring 
and enforcement are expensive,” the study 
found. “They also require skilled personnel that 

may be unavailable, as in Cambodia.” Moreover, 
“technology dissemination requires personnel who 
have the expertise to undertake research and 
extension. Cambodia and Myanmar, for example, 
lack sufficient capacity in these areas.” The study 
concluded that “with the exception of Cambodia 
and Myanmar”, governments in the region had 
supported aquaculture by providing research and 
incentives. “In most countries in the region, an 
enabling investment environment, through good 
governance, is in place,” it said.

In a National Fish Day address in 2013, 
Cambodian Deputy Prime Minister Yim Chhay 
Ly — chairman of the Council for Agricultural 
and Rural Development — called for incentives 
to encourage both local and foreign investors to 
invest in fish and shrimp culture and processing. 
He also highlighted the need to especially focus on 
native species with high economic value for export 
markets.

Striped catfish being harvested from a pond in Kampong Thom Province in 2018   

Photo: Chhut Chheana / Wonders of the Mekong



43August 2019                         Catch and Culture - Environment Volume 25, No. 2

Opinion (2)

Other countries competing with Viet Nam
An FAO market report in June this year noted that 
Vietnamese producers still dominated the global 
export market for pangasius and accounted for 
more than half of world production. But countries 
such as Bangladesh, India and Indonesia were 
increasing their production, along with others such 
as China  (unlike Cambodia, Lao PDR, Thailand 
and Viet Nam where it is native, the striped catfish 
has been introduced as an alien species in these 
countries — probably from Thailand — and stocks 
are at risk of inbreeding in the absence of future 
acquisitions of native broodstock from the wild).  

Vietnamese producers are “mindful of increasing 
competition from other Asian countries, particularly 
China, and the associated decline of their share 
of total supply,” the FAO report said. “China 
remains some distance behind Bangladesh and 
Indonesia in terms of its capacity, but this could 
change rapidly as its powerful aquaculture industry 
sets its sights on supplying the strong and fast-
growing domestic demand for the species. It 
should be recognized that Viet Nam’s dominance 
is not only due to volume but also a consequence 
of its efficient and technologically advanced 
industry with a focus on quality, meaning it will 
likely be some years before Chinese pugnacious 
producers can compete directly even in the 
Chinese domestic market.” The report noted that 
demand for striped catfish had also been strong in 
Asia-Pacific markets, especially ASEAN countries 
where it is mainly exported from Viet Nam but 
also other regional producers such as Indonesia, 
Malaysia and China.
 
Need for better infrastructure
A Cambodia Trade Integration Strategy for 2019 
to 2023 released in July stressed the need to 
diversify manufacturing and export markets, 
notably in the agribusiness sector. But it barely 
mentioned processing in the fisheries sector which 
accounted for 6 percent of GDP in 2018 — about 
three times the value of forestry production, twice 
that of livestock production and more than 40 
percent of the production value for rice and other 
crops. In a chapter on agribusiness value chains 
for export enhancement, the strategy put priority 
on products from rice, rubber and cassava along 
with fruit and vegetables, especially bananas 
and mangos. Brief mentions of fisheries were 
mainly confined to a chapter on infrastructure 
and standards such as recent developments 

with sanitary and phytosanitary measures at 
the Fisheries Administration of the Ministry of 
Agriculture, Forestry and Fisheries.

The final chapter nevertheless concluded that 
Cambodia could “leapfrog” towards a more 
advanced economy if it boosted manufacturing 
of higher-end products and improved both hard 
and soft infrastructure. The document stated that 
Cambodia was “lacking most of the development” 
of the Third Industrial Revolution of the late 20th 
century. But it "has an opportunity to leapfrog in 
stages" towards the Fourth Industrial Revolution 
this century. In terms of hard infrastructure, it 
highlighted “ubiquitous access to broadband 
Internet, primarily but not exclusively over wireless 
mobile networks.” It also stressed the need for 
“more reliable water and electricity supplies at 
lower tariffs assisted by inputs of renewable 
energy into the grid.” But “giving subsidies is not 
a long-term solution.” For transport logistics, “the 
key issues to be addressed here are freight and 
passenger capacity and the efficiency of transport 
hubs such as ports and warehouses.” 

'Threats and opportunities for small 
economies like Cambodia'

In his foreword to the strategy, Commerce 
Minister Pan Sorasak warned that recent global 
developments could have a "detrimental impact” 
on Cambodia’s economy if not mitigated. “The 
emergence of protectionism and the rise of 
geopolitical divide provide both threats and 
opportunities for small economies like Cambodia,” 
the minister wrote. In addition, other external 
factors "warrant a closer look at Cambodia’s 
trade competitiveness factors and how Cambodia 
can maintain its comparative advantage.” These 
include the potential unilateral suspension of 
trade preferences, free-trade agreements and the 
erosion of preferences through Cambodia’s future 
graduation out of Least Developed Country (LDC) 
status.

Aquaculture ‘must be promoted’
At the National Fish Day ceremony on July 1 this 
year, Deputy Prime Minister Yim Chhay Ly called 
for further promotion of aquaculture to ensure 
food security and help reduce Cambodia’s import 
bill. He also encouraged more investment in 
aquaculture by the private sector. “Small, medium 
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and large-scale aquaculture must be promoted in 
line with the potential of provinces with enough 
water to ensure increases in both quantity and 
quality as well as food security,” he said. He 
highlighted the need for “enhancing the capacity 
of aquaculture research and development on local 
fish seed production to meet strong demand.” 

The deputy prime minister also stressed the need 
for “new techniques and technologies to promote 
fish seed production and hatcheries across 
Cambodia to encourage both domestic and foreign 
investors to invest in shrimp and prawn production, 
fish processing and safe good-quality fish 
products to reduce imports.” He said the Fisheries 
Administration would “continue to determine 
potential areas for investing in seed production 
and hatcheries while promoting aquaculture 
development by domestic and foreign investors.” 
He identified potential areas of investment as 

coastal provinces as well as the Mekong floodplain 
and community fishing grounds.

Existing incentives
But how can Cambodia attract more investors 
in farming, processing and food quality in the 
fisheries sector when the government’s new five-
year trade strategy is putting greater priority on 
other agribusinesses — especially when subsidies 
are not a long-term solution? Several investment 
incentives such as tax holidays are already 
available for Qualified Investment Projects (QIPs) 
recognized by the Council for the Development 
of Cambodia (CDC), the government agency 
overseeing private and public investment. QIPs 
require minimum investments of $500,000 for 
businesses engaged in freezing and processing 
aquatic products and only $200,000 for those 
producing feed.

Deputy Prime Minister Dr Yim Chhay Ly addressing the National Fish Day ceremony in Samraong in Oddar Meanchey Province on July 1.    

Photo: Lem Samean
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For qualified investments, income tax exemptions 
are available for nine years. Alternatively, QIPs can 
opt for accelerated depreciation of tangible assets 
used for production and processing. Duty-free 
imports are another incentive. For export-oriented 
QIPs — except those with bonded warehouses 
— items that can be imported free of duty range 
from production equipment and construction 
materials to raw materials, intermediate goods and 
accessories.

New incentives
The government has meanwhile recently 
completed drafting amendments to the Investment 
Law. One amendment proposed by the CDC 
has new incentives for investors with corporate 
social responsibility (CSR) activities addressing 
social or environmental issues. According to Sok 
Chenda Sophea, the CDC secretary general, the 
draft includes possible investment allowances for 
companies that provide accommodation, transport, 
meals or training for staff. The secretary-general, 
who is also minister attached to the prime minister, 
told Catch and Culture - Environment in July that 
the draft amendments had yet to be discussed at 
the inter-ministerial level before being submitted to 
the Cabinet for approval and subsequently sent to 
the National Assembly for adoption.

But are these generous investment incentives 
enough? In 1988, the representative of a leading 
Japanese trading company in Ha Noi told me 
that companies from Japan would only invest in 
Viet Nam when it had better infrastructure. In the 
absence of public investment by the Vietnamese 
government, this was the responsibility not 
of private companies, he said, but official 
development assistance (ODA) agencies with 
international aid programs such as JICA. Since 
Viet Nam and the then People's Republic of 
Kampuchea were both subjected to US-led trade 
sanctions, such assistance was virtually non-
existent at the time with both countries mainly 
relying on Soviet and Eastern European aid.   

Yet the trade sanctions were eventually lifted and 
the infrastructure that’s since been developed 
in both Viet Nam and Cambodia today bears 
no resemblance to the war-ravaged states both 
countries were in 30 years ago. If the Cambodian 
aquaculture sector is to move from farming to 
more advanced value-added activities, ODA grants 

or loans for supporting infrastructure — like cold-
storage or fish feed facilities — are likely to be 
crucial for attracting new private investment.  

* Mr Starr is the editor of Catch and Culture - Environment  
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FAO Fish Price Index
Norwegian Seafood Council (2002-2004 = 100)

Production, trade, utilisation and consumption
FAO Food Outlook, May, 2018

2017 2018
Estimate

2019
Forecast

Change
2019/2018

 Million tonnes %
Production 172.6 177.7 177.8 0.0
Capture fisheries 92.5 94.5 91.3 -3.4
Aquaculture 80.1 83.2 86.5 3.9
Trade value (exports USD billion) 155.7 163.1 164.5 0.9
Trade volume (live weight) 60.5 61.7 60.1 -2.6
Total utilisation 172.6 177.7 177.8 0.0
Food 153.4 155.7 158.2 1.6
Feed 14.6 17.5 15.0 -14.2
Other uses 4.7 4.6 4.6 0.0
Consumption per person
Food fish (kg/yr) 20.3 20.4 20.5 0.6
From capture fisheries (kg/year) 9.7 9.5 9.3 -2.0
From aquaculture (kg/year) 10.6 10.9 11.2 2.8
FAO Fish Price Index (2002-2004 = 100) 2017 2018 2019

Jan-Apr
Change

Jan-Apr 2019/Jan-Apr 2018

146 154 159 3.2

Prices

FAO total fish price index
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Thailand
Talaad Thai Wholesale Market, Pathum Thani Province

THB per kg
 April, 2019  August, 2019

Slender rasbora (Rasbora daniconius) — —
Chinese edible frog (Haplobatrachus rugulosus) (large) 90 - 100 80 - 90
Chinese edible frog (Haplobatrachus rugulosus) (small) 80 70
Asian redtail catfish (Hemibagrus wyckioides) 120 - 180 110 - 190
Yellow mystus (Hemibagrus filamentus) 100 - 150 90 - 190
Tire track eel (Mastacembelus favus) 120 - 250 120 - 150
Clown featherback (Chitala ornata) 190 - 200 160 - 190
Iridescent mystus  (Mystus multiradiatus) (large) 80 - 100 80 - 100
Iridescent mystus (Mystus multiradiatus) (small) 50 - 60 50 - 60
Wallago (Wallago attu) (large) 180 180 
Wallago (Wallago attu) (small) 120 120
Bronze featherback (Notopterus notopterus) 180 - 200 90 - 100
Wild striped snakehead (Channa striata) (large) 120 - 125 120 - 125
Wild striped snakehead (Channa striata) (small) 75 - 100 75 - 100
Farmed giant snakehead (Channa micropeltes) (large) 90 - 100 100
Farmed giant snakehead (Channa micropeltes) (small) 75 - 85 90 - 95
Bighead walking catfish (Clarias macrocephalus) (large) 100 100
Bighead walking catfish (Clarias macrocephalus) (small) 90 90
Farmed North African walking catfish hybrid (Clarias spp.) (large) 50 - 52 47 - 52
Farmed North African walking catfish hybrid (Clarias spp.) ((small) 48 - 50 48 - 52
Siamese red catfish (Phalacronotus bleekeri) (large) 380 380
Siamese red catfish (Phalacronotus bleekeri) (small) 100 - 130 100 - 170
Silver barb (Barbonymus gonionotus) (large) 50 50 - 55
Silver barb (Barbonymus gonionotus) (small) 30 - 35 30 - 35
Red tilapia hybrid (Oreochromus spp.) (large) 75 85 - 90
Red tilapia hybrid (Oreochromus spp.) (small) 65 70
Nile tilapia (Oreochromus niloticus) (large) 50 - 55 55 - 65
Nile tilapia (Oreochromus niloticus) (small) 25 - 35 28 - 35
Whisker sheatfish (Kryptopterus spp.) (large) 350 —
Whisker sheatfish (Kryptopterus spp. (small) 50 - 60 —
Common carp (Cyprinus carpio) (large) 35 35
Mekong giant catfish (Pangasianodon gigas) 55 - 60 55 - 60
Boeseman croaker (Boesemania microlepis) 240 - 300 240 - 300
Horse-face loach (Acantopsis choirorhynchos) 120 - 150 120 - 190
Giant gourami (Osphronemus goramy) — 80 - 90
Siamese mud carp (Henicorhynchus siamensis) 50 50 - 60
Snakeskin gourami (Trichopodus pectoralis) 135 - 200 135 - 200
Striped catfish (Pangasianodon hypophthalmus) 25 - 28 25 - 30
Climbing perch (Anabas testudineus) from rice paddy (large) 90 —
Climbing perch (Anabas testudineus) from rice paddy (small) 80 - 85 —
Farmed climbing perch (Anabas testudineus) (large) 90 - 95 —
Farmed climbing perch (Anabas testudineus) (small) 80 - 85 —
Spot-fin spiny eel (Macrognathus siamensis) (large) 170 —
Spot-fin spiny eel (Macrognathus siamensis) (small) 100 - 150 —
Rice-field eel (Monopterus javanensis) (large) 250 - 280 220 - 250
Rice-field eel (Monopterus javanensis) (small) 320 320
Pond snail (Filopaludina martsensi) 35 - 100 90 - 100

Viet Nam
Vietnam Association of Seafood Exporters and Producers (VASEP), Dong Thap Province in the Mekong 

Delta except black tiger shrimp (Da Nang for individuals and Khanh Hoa Province for post larvae) 

VND per kg unless otherwise stated

April, 2019 July, 2019
Pangasius (Pangasianodon hypophthalmus) (white flesh) 23,000 - 25,800 19,500 - 21,000
Pangasius fry (Pangasianodon hypophthalmus) 2 - 3 each 0.6 - 1.5 each
Pangasius sub-fingerlings (Pangasianodon hypophthalmus) (3,000/kg) 200 each 200 each
Pangasius fingerlings (Pangasianodon hypophthalmus)  (28 - 32/kg) 800 - 1,000 each 500 - 600 each
Red tilapia (Oreochromis spp.) > 300g - 1,000g 28,000 - 33,000 33,000 - 34,000
Red tilapia fingerlings (Oreochromis spp.) (30/kg) — — 
Snakehead (Channa spp.)  ≥ 500g 34,000 - 37,000 40,000 - 42,000
Snakehead fry (Channa spp.) (1,200/kg) 110 - 140 each 110 - 140 each
Snakeskin gourami (Trichogaster pectoralis) (6/kg) 36,000 - 40,000 48,000 - 50,000
Climbing perch (Anabas testudineus) (3 - 5/kg) 30,000 - 35,000 27,000 - 28,000
Japanese wrinkled frog (Thai strain) (Glandirana rugosa) (3 - 5/kg) 40,000 - 44,000 28,000 - 30,000
Japanese wrinkled frog (Thai strain) fry (Glandirana rugosa)  (120 - 140/kg) — 500 - 550
Giant freshwater prawn (Macrobrachium rosenbergii) (>100g) 220,000 - 240,000 —
Giant freshwater prawn (Macrobrachium rosenbergii) (75g - 99g) 170,000 - 200,000 170,000 - 200,000
Giant freshwater prawn (Macrobrachium rosenbergii) (50g - 74g) 140,000 - 160,000 140,000 - 160,000
Giant freshwater prawn (Macrobrachium rosenbergii) (berried females, inferior old blue-claw males) — 90,000 - 110,000
Giant freshwater prawn post larvae (Macrobrachium rosenbergii) (80,000 - 90,000/kg) 120 - 140 each 150- 200 each
Black tiger shrimp (Penaeus monodon) 15/kg 500,000 480,000
Black tiger shrimp (Penaeus monodon) 25 - 30/kg 260,000 260,000
Black tiger shrimp (Penaeus monodon) 40/kg 220,000 220,000
Black tiger shrimp post larvae (Penaeus monodon) (15 days) 650 - 750 each 700 - 800 each

Prices



184 Fa Ngoum Road, 
PO Box 6101, Vientiane, Lao PDR

Tel: (856-21) 263 263  Fax: (856-21) 263 264

Team members of a Lao fishway project receiving the Distinguished Project Award in Fisheries Engineering and Ecohydrology 
at the annual International Conference on River Connectivity organized by the American Fisheries Society and the American 
Society of Civil Engineers. Some 360 delegates from more than 30 countries attended the latest conference held in the Australian city 
of Albury in December last year in collaboration with Charles Sturt University and the state government of New South Wales. A panel 
of international judges considered the Lao project to quantify the biophysical and community impacts of improved fish passage in the 
Mekong as a best-practice example of research in development. For developing effective fish passage criteria at low-head barriers, the 
award recognised the collaborative efforts of the National University of Laos, the Living Aquatic Resources Research Centre (LARReC) 
in Vientiane, the Institute for Land Water and Society at Charles Sturt University and the New South Wales Department of Primary 
Industries.“From the start, the diverse project team engaged with people on the ground and relevant Lao government departments in 
all aspects of the research,” team leader Lee Baumgartner said, adding that this led to a new “fish passage curriculum” at the National 
University. “When we first started this project there was not even a word in the Lao language for fish ladder,” Dr Baumgartner said. “Little 
did we suspect that the Lao scientists that commenced in this project would now be recognised globally as experts in fishways, and be 
leading implementation in other countries.” Launched in 2016, the five-year project is supported by the Australian Centre for International 
Agricultural Research (see Catch and Culture, Vol 22, No 1). The award to the Lao project team was presented by the American Society of 
Civil Engineers Environmental and Water Resource Institute and the bioengineering section of the American Fisheries Society. 

Photo: Nikki Scott @Journeyintothelightproductions (https://www.youtube.com/channel/UC3W2wcWqg_p1l-
ySkIR9ozg?view_as=subscriber)


