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Executive Summary
The Mekong River floodplain and Tonle Sap Lake in Cambodia are home to a large population that
subsists on wetland resources. The importance of both waterways for biodiversity and livelihoods has
recently drawn signiﬁcant international and regional interest in conservation and management efforts.
Agricultural ﬁelds, mainly rice paddies, are an integral component of the Tonle Sap that represent
nearly one-third of the wetland area. Human activities are an important part of the Tonle Sap
ecosystem, but also pose the greatest challenge to fauna conservation. In addition to changes in habitat
resulting from future hydrological changes, any conservation management planning will need to
incorporate an understanding of how hydrological changes will affect human activities on and around
the wetlands. In recent decades, agricultural land in Cambodia has transformed as a result of the
following trends: (i) deforestation has expanded the amount of cultivated land; (ii) improvements in
irrigation, technology and market orientation have changed crops and crop patterns, resulting in
increased crop production; (iii) agricultural land has been degraded, forcing farmers to leave the land
fallow; and (iv) agricultural land has been converted for other uses, including for hydropower projects
and industrial zones.
Water scarcity for agriculture due to drought in the Mekong River system, including the Tonle Sap
Lake, has increased instability in water demand and supply. Data analysis shows that the water level
in 2019-20 of the Mekong River and the Tonle Sap Lake dropped below historical long-term averages
and even close to historical minimum values, impacting agricultural production and fish yields.
From 2019 to 2020, the expansion of developed areas and resulting uncertainty on water supply
warrants an evaluation of the drought’s impact on agricultural production and fishing yields.
Exploring the coping strategies of riverine communities is of crucial importance. Policy
recommendations are needed to devise solutions that mitigate potential economic and livelihood
losses for riverine communities over the short, medium and long term.
The main objective of this study is to assess the impacts upon rice production and fish yields at
selected study areas along the Mekong floodplain, connected to the Tonle Sap Lake. This study
examined the socioeconomic and livelihood impacts on various groups, including women, indigenous
peoples, and the marginalized at the community level.
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1
1.1

STATEMENT OF RESEARCH PROBLEMS
Background

In recent years, water levels in the Mekong river and the Tonle Sap Lake (TSL) have dropped below
their historical long-term average levels and even close to their minimum values. The drought in 2020
was even worse than the drought in 2019. News reports have blamed several factors including low
rainfall, warmer climates, and poor dam regulation, disrupting the annual reversal of water flow of
the TSL and its surrounding floodplains. The Tonle Sap Authority reported that the flow of water into
the Tonle Sap Lake in 2020 was the lowest since records began in 1997. The calculation of the inflow
into the Tonle Sap Lake by the end of July 2020 was 260 million cubic meters (0.26km3), compared
to 680 million cubic meters (0.68km3) in July 2019. The Mekong River Commission predicted that
low flow conditions would dramatically impact the Tonle Sap Lake through a reduction of fish stocks,
food security, and nutrient-rich sediment. These events have drawn public attention from the media,
research scholars, government officials and civil society organizations in Mekong countries. In
Cambodia, this has raised concerns about the impacts of low water flow on the TSL, fishing and
farming in the Mekong and TSL, and livelihoods of people dependent on both water bodies for
fisheries and farming. The River Coalition in Cambodia (RCC), a network of NGOs in Cambodia
working to protect the river, together with Oxfam and the NGO Forum on Cambodia, have taken
immediate action to devise a proposal to assess the impact of low water flow on the Mekong riverine
and Tonle Sap Lake communities. This study intends to assess how low water flow has affected
fisheries and agriculture in the TSL and the Mekong river in Cambodia, and the consequences for
livelihoods. The study also explores adaptation strategies of communities to cope with these changes.
1.2

Objectives

The objectives of this study are:
● To study the hydrological changes in Tonle Sap Lake and the upper Mekong river in
Cambodia.
● To study the impact of low water flow in the Mekong and Tonle Sap Lake on agriculture and
fishery from 2019 to 2021 in the selected study areas.
● To study socio-economic and livelihood impacts on women, indigenous peoples and the
marginalized.
● To document the coping strategies of affected communities.
1.3

Research Question

To support the project objective, some research questionnaires were composed to evaluate the impacts
of low water flow on Mekong and TSL communities.
The questions guiding this project study are:
● What is the hydrological situation in the TSL and the upper Mekong River in Cambodia?
5

Assessing the Impact of Low Water Flow on the Mekong Riverine and Tonle Sap Lake Communities

● What are the impacts of low water flow and low water levels on rice farming and fisheries in
the Mekong River and Tonle Sap Lake?
● What is the correlation between water levels in the Mekong and Tonle Sap Lake, and rice
yields and household fish yields?
● What are the coping strategies that affected villagers have adopted to respond to these
challenges? What kind of support have they received from the Cambodian government? How
does this support vary among men, women, indigenous people and marginalized groups?
1.4

Significance of the Study

This study explored the mechanisms by which people adapt to low water flow in order to meet their
minimal living standards. The forms of assistance they received from the Cambodian government
were noted in order to determine the additional costs that the government had incurred as a result of
household economic losses. The study also examined the different scenarios of low water flow
conditions that could happen in the future to understand other potential impacts on rice production
and household fish yields. The research findings could help to determine the impact of future low
water levels on economic costs and the riverine community livelihoods, and provide policy
recommendations to the government for intervention.
1.5

Scope and Limitation

The theme of this study covered only the impact of low water flow, predominantly through drought,
on rice production and fish yields in selected sites around the Mekong and Tonle Sap Lake in
Cambodia. The adaptive measures of farmers, and mitigation/adaptation strategies and policies
implemented by government agencies and relevant stakeholders, were not considered. This study did
not detail the overall impact of climate change on community livelihoods through rice production and
fish yields.

2

REVIEW OF LITERATURE

A wide range of literature discusses water flow in the Mekong River Basin and TSL. Two areas of
research are prominent in discussions of low water flow, low water levels, and the effects of both on
the people dependent on water resources. The first focuses on the impact of hydropower dams, while
the second focuses on climate change.
The Mekong River Basin is undergoing rapid hydropower development. Hydrological impact
assessment studies in the basin conclude that due to this development, dry season water levels will
rise, and wet season water levels will fall, relative to current conditions (Adamson, 2001; ADB, 2004;
World Bank, 2004; ICEM, 2010; Mekong River Commission, 2010; Räsänen et al., 2016).
Hydropower operations in the Mekong Basin have resulted in considerable changes in water
discharge throughout the Mekong River (Räsänen et al., 2016; Lauri et al., 2012; Cochrane et al
2014). The upstream reservoir operation dramatically affected streamflow at the midstream stations
6
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with higher dry season streamflow, but lower wet season streamflow has been less affected (Yun et
al., 2020). Climate change could cause hydrological changes in annual flows (Hoang et al 2016; Lauri
et al., 2012). However, hydropower developments show the largest seasonal impacts, characterized
by higher dry season flows and lower wet season flows (Sokchhay H. et al 2018; Cochrane et al,
2014; Arias et al., 2014; Kummu & Sarkula, 2008).
The flow alterations in the Mekong mainstream directly impact the flood pulse of Tonle Sap Lake
(Kummu and Sarkkula, 2008), because water levels in the lake are determined by the water level in
the Mekong mainstream (Kummu et al., 2008). Rapid development in the upper reaches of the
Mekong River, in the form of construction of large hydropower dams and reservoirs, large irrigation
schemes, and rapid urban development, is putting water resources in the TSL under stress.
In the wet season of 2019-2021, water levels in the TSL were critically low. Many scholarly articles
link these to hydropower operations in the upper Mekong River Basin (Kummu and Sarkkula, 2008;
ADB, 2004; World Bank, 2004; ICEM, 2010; Mekong River Commission, 2010; Räsänen et al.,
2012).
Wang et al (2020) have meanwhile attributed precipitation variation as a major contributor (76.1%)
to yearly fluctuations of the inundation area, while finding the dams constructed in China only
contributed to 6.9% of water flow changes. The study found that Chinese dams had limited impacts
on the inundation area of the TSL, revealed through the limited fraction of water discharge from the
Mekong River within China (∼17%). It concluded that the contribution of dam construction in China
to recent lake shrinkage was insignificant when compared with the impact caused by precipitation
decreases.
The MRCS examined dry season hydrological conditions in the lower Mekong River Basin between
November 2020 and May 2021 and issued a report stating that the TSL experienced much lower than
normal water levels, which it attributed to delayed monsoon rain in the wet season. The TSL’s water
volume was found to be low compared to its long-term average.
However, Kallio and Kummu (2021) argued that Wang et al (2020) failed to address the key
component of the flood pulse system, where the difference between low and high inundation areas
are the key driver of the floodplain productivity. Further, when using annual mean discharges, it found
that Wang et al (2020) failed to adequately consider the impact of hydropower dams: as shown by
the existing studies, hydropower dams on the Mekong decrease wet season discharge by impounding
water in reservoirs and increasing dry season discharge as water is released from reservoirs. Kallio
and Kummu (2021) suggest that hydropower is a key driver of hydrological changes and that Chinese
dams likely play a considerable role in these changes. This paper adopts the conceptual approach
discussed above to analyze low water flow and water levels in the TSL and their impact on both water
bodies. It uses secondary data and a case study in the Mekong River and TSL to examine the
hydrological changes and their impacts.
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3

METHODOLOGY

3.1

Descriptions of Study Areas

The Mekong River is one of the world’s 12 largest rivers and rated 14th by volume and discharge
measured at Pakse in Laos. It covers a drainage area of 795,000 km2 with a length of 4,940 kilometers.
The river starts in Tibet at an elevation of 5,000 meters and flows through Myanmar, Thailand, Laos,
Cambodia and Vietnam before reaching the South China Sea. The Lower Mekong Basin covers about
609,000 km2 across Cambodia, Laos, Thailand and Vietnam (about 77% of the Mekong total
catchment) between Chiang Saen at the borders of Myanmar, Thailand and Laos, at an altitude of 500
meters, and the sea in Vietnam.
The Tonle Sap Lake is the largest freshwater lake in Southeast Asia and is an important source of
agricultural production and fish in Cambodia. In the dry season, in May, the lake reaches a minimum
depth of less than 1.5 meters and a surface water area of less than 2600 km2. When the wet season
starts in late May, the Mekong River rises to a higher level than the Tonle Sap River, forcing it to
reverse its flow toward the lake. This phenomenon causes the lake’s water depth to increase by 5.6–
9.0 meters and its surface area by 7,517–12,876 km2. At the peak of the flood (between the end of
September and the beginning of October), the total surface area extends over 9637–15,278 km2.
Flood duration varies proportionally throughout the floodplain, from a few days at the outer edge to
9–11 months in the gallery forest. The average flood duration over the entire floodplain is 3.9–6.7
months per year. The Tonle Sap Lake’s water level varies from one meter above the mean sea level
(MSL) in the dry season to nine meters in the rainy seasons. The Mekong floodplain in Cambodia
comprises about 963,000 hectares. The floodplain has a largely flat topographical feature and lies at
a low elevation varying from 0.6 to 10 meters on average.
3.1.1

Site Selection

Within the Tonle Sap Lake and its floodplain, rice plantations and fisheries are the major industry of
Cambodian farmers. Flooding and drought in Cambodia cause yearly variations in water level which
affects both rice crops and fish yields. Studies of hydrological behavior show that water levels in the
Mekong River system in both rainy and dry seasons impact rice production, fish yields and the
socioeconomic circumstances of farmers.
In this context, the selected research sites were based on topographical feather, historical hydrometeorological data availability and flood mapping based on the HEC-RAS 6 model.
The study also examines the impacts of low water flow within the Mekong River and TSL on socioeconomic conditions, including rice production and fish yields in communities living around the
Mekong River and TSL. This study selected four sites for assessing socio-economic impacts at the
community level, which were chosen based on different water depths determined by flood extent and
water levels of the TSL’s catchments and the Mekong River, as well as the importance of flood water
for agriculture and fisheries. The proposed study areas are presented in Figure 1. The criteria for site
selection is presented in Annex 1.
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Figure 1: Proposed Pilot Study Areas
Based on the results of a low water flow determination in 2019 and 2020, compared to previous years
and long-term averages (LTA), 12 Cambodian villages across four selected communes and provinces
in the TSL and the upper Mekong River were chosen for study. The overall selected sites are shown
in Table 3.1.
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Table 1: The Selection Study Area
ID

Area

1

Battambang

2

Kampong Thom

3

Kampong Cham

4

Kratie

Basin

District

Tonle Sap
Lake

Mekong

X

Y

Aek Phnom

332334

1467550

Kampong Svay

425592

1410360

Kang Meas

511817

1326670

604842.21

1412540

Sambor

Unsteady water flow conditions in 2019-20 were used to quantify the impact on rice production and
fish catch. These conditions were also used for determining the impact on the livelihoods of
vulnerable people in the selected studied areas.
3.1.2

Structure of Research Works

Research was carried out in three phases by a consultant team of four members: the team leader and
three field workers. In the first phase, the team conducted desk reviews of existing information and
data collection. The team then conducted fieldwork and collected data from the study areas. Finally,
the team members analyzed their data and compiled the report. For details of the research work, see
Figure 2.

Figure 3.2 Summary of the research method on rice production and fishery yields
3.2

Data Collection

The assessment was based on both quantitative and qualitative data. Data gathered on the ground was
validated with secondary data, and vice versa. Mixed methods were used to strengthen the soundness
and validity of assessment and analysis of the study.
3.2.1

Secondary Data

Secondary data was collected from different sources, including the MRC, MOWRAM and other
sources based on desk review, technical research papers and publications from governmental
agencies, NGOs, and research institutions. This included data on rainfall and water levels, rice, crops
and fisheries. The desk review for qualitative analysis was conducted before the field survey.
Fish yield impact by low water flow and drought was identified using yield (fish catch in tons) and
effort data (number of fishing days across all “Dai” fishing vessels in a given row and year) collected
by the Inland Fisheries Research and Development Institute of Cambodia and maintained by the
Mekong River Commission.
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3.2.1.1 Rice Data Collection
Secondary data on rice production between 2019 and 2020 was collected from the Ministry of
Agriculture, Forestry, and Fisheries (MAFF) in the form of annual reports and Agriculture Marketing
Information reports. Most data collected was based at the national and provincial sources
(MOWRAM, MAF and other institutions). There is very little data available at the community level.
3.2.1.2 Fishery Data Collection
The impact assessment of freshwater fishery production between 2019 and 2020 was conducted based
on the literature review and data collected from MAFF and MRC, as well as household surveys
collected through fieldwork.
3.2.2

Primary Data

The primary data was collected using different methods: (i) Key Informant Interviews (KII); (ii)
Focus Group Discussion (FGD) and (iii) Household Interviews. The primary data that was collected
includes agricultural areas changed, status of each household before and after the change, economic
and social data, and fishery production in the study areas. Figure 2 illustrates the integration of data
gathered from field surveys and other sources. The data set includes diversity and production of
freshwater fish for food.

Figure 2: Harmonization and complementarity of collected data and analyses.
3.2.2.1 Key Informant Interviews (KII)
Key informant interviews were used to collect information from key resource persons with knowledge
of relevant projects in the study area. The objective of KIIs is to determine the following:
● Identify the current situation in the impact area.
11
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● Identify the low water level impact on agriculture and fisheries, along with the economic and
livelihood costs at the village and commune levels.
● Explore the coping mechanisms by which people adapt to meet their minimal living standard.
● Determine views and opinions of local leaders on the proposed study project.

Four KIIs were conducted, one each in the four targeted communes selected for the studies (Kang Ta
Noeung, Kampong Kor, Boeung Char and Peam Aek). The target KII participants included village
and commune leaders, relevant communities, and other individuals who have in-depth knowledge on
field conditions. Due to the Covid-19 pandemic, face-to-face meetings for KIIs were usually not
possible. Two types of KII meetings were conducted: onsite and offsite.
The onsite meeting was conducted only in Kang Ta Noeung Commune office in Kang Meas District,
Kampong Cham Province. Key informants were invited by the consultant team. The meeting was led
by the assistant commune chief
Rising Covid-19 cases and resulting government restrictions prevented onsite KII meetings at the
project sites in Battambang, Kampong Thom and Kratie provinces. The Consultant Team instead
conducted KII meetings with key informants in the respective communes (Kampong Kor, Boeung
Char, and Peam Aek Commune) by phone. Key questions were asked and answers and opinions from
key informants were noted (see questionnaire attached in Annex 3).
3.2.2.2 Focus Group Discussion (FGD)
Focus group discussions were organized by the consultant team to gather information from identified
groups. Participants FGDs were asked to share their perception of impacts on their agricultural and
fishery production, livelihood, and incomes. These discussions were focused on vulnerable groups:
farmers, fishermen and women. Each FGD was attended by five to eight participants, with 20 people
participating in total. One FGD was organized in a selected village, and three FGDs were organized
in selected communes. The FGDs focused variously on fishers, farmers and women. Participants were
selected by village chief or deputy village chief. As a result of the pandemic, onsite and offsite FGDs
were conducted.
Onsite FGDs were conducted at the village chief’s house in Kang Ta Noeung Commune, Kang Meas
District, Kampong Cham Province. The consultant team cooperated with the village chiefs in target
villages to gather focus group participants. Discussion was facilitated by the village chief. Participants
were grouped into three groups. The consultant team was introduced and briefed participants on the
study project and objectives. Key questions were asked, and answers and opinions were noted (see
questionnaire in Annex 3). The team also registered the groups through attendance lists, occupations,
home addresses and phone numbers.
Covid-19 restrictions prevented onsite meetings in Kampong Thom, Kratie and Battambang
provinces and the consultant team instead conducted FGDs by phone. The consultant team
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determined the focus groups in the target areas. The offsite FGDs were otherwise conducted in the
same manner as above.
3.2.2.3 Household Survey
Household surveys were primarily used to collect quantitative and qualitative data from household
heads via structured interviews that included both closed and open questions. The sample size was
determined by availability of villagers, Covid-19 restrictions, approachability of potential
participants, volunteers, time constraints, phone use and support from village chiefs. Survey forms
for household level surveys were designed to collect specific information relevant to the survey
objectives.
The 175 households which participated were selected from a total of 3,419 households spread across
12 villages in the study area. Based on the interviews, 15 households in each target village were
identified as vulnerable through fisherman and farmers who provided detailed information based on
the study questionnaire, using a purposive sampling process with assistance from village chiefs.
Under Covid-19 travel restrictions, the government urged all people to postpone any unnecessary
meeting or gathering to prevent virus transmission, especially in areas with virus outbreaks. In line
with these restrictions, the study team drew samples in each village of the target provinces using a
non-probability sampling method. During the household survey, two different processes were
conducted.
Direct interviews were only conducted in the Kang Meas District of Kampong Cham province, with
the help of a village chief and NGO workers in the area. The consultant team were introduced and
briefed the participants on the study project and objectives. Key questions were outlined in
questionnaires for respondents in order to obtain detailed information on their circumstances based
on agricultural production and fish yields at the community level.
Household surveys in Kampong Thom, Kratie and Battambang were conducted via phone calls due
to pandemic restrictions. Consultant teams contacted target respondents by phone and then arranged
interviews. The consultant team was introduced and briefed participants on the study project and
objectives. Key questions were asked, and the responses and opinions of respondents were recorded.

13

Kampong
Thom

Battambang

Provinces

Kampong
Kor

Peam Ek

Studied
Commune

14
15 HHS

15 HHS

Bour Poeung—168
HHS

Kampong Kor Ler-288
HHS

15 HHS

15 HHS

Prek Pdao—748HHS

Ta Koum—240 HHS

10 HHS

Sample
Size

Kouk Doung—430
HHS

No. of Studied
Villages

Commune
Meeting with the
Commune Chief

● One KII

face-to-face
meetings were
not allowed.
Thus, the KII
Meeting was
done online

● Due to Covid-19,

Commune
Meeting with the
Commune Chief
and Deputy
Commune Chief.

● One KII

Key Informant
Interview

villages—3 FGDs
per commune

● One FGD per

FGDs

● 5-7 people per

undertaken online,
as the local
government did not
allow any face-toface meeting, due to
Covid-19 pandemic.

● FGD was

villages—3 FGDs
per commune

● One FGD per

Focus Group
Discussions (FGDs)
Household Interviews

government did not allow a

● Covid-19 and the local

● Interviewed 15 HHS,

that exist in improving water
management

● Challenges and opportunities

fish catch, coping strategies,
water management, food
security, genders, Capacity of
communities to address water
management issues

● Questions—rice farming, crop,

● Facilitated by the village chief.

● Interviewed by phone.

government did not allow a
meeting.

● Covid-19 and the local

● Interviewed 15 HHS,

Table 2: Summary of the survey methods in the studied sites.

May–
June 2021

May–
June 2021

Duration of
the Study
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Kampong
Cham

Kang Ta
Noeung

15

Phum Ti 7—146 HHS

Phum Ti 4—168 HHS

Phum Ti 1—395HHS

Kampong Kor Krom—
253 HHS

15 HHS

15 HHS

15 HHS

15 HHS

meeting

● Face-to-face

Commune
Meeting with the
Commune Chief
and Deputy
Commune Chief.

● One KII

face-to-face
meetings were
not allowed.
Thus, the KII
Meeting was
done online

● Due to Covid-19,

and Deputy
Commune Chief.

FGDs

● 5-7 people per

to-face meeting.

● FGD was a face-

villages—3 FGDs
per commune

● One FGD per

FGDs

● 5-7 people per

undertaken online,
as the local
government did
not allow any
face-to-face
meeting, due to the
Covid-19
pandemic.

● FGD was

that exist in improving water
management

● Challenges and opportunities

fish catch, coping strategies,
water management, food
security, genders, Capacity of
communities to address water
management issues

● Questions—rice farming, crop,

● Facilitated by the village chief.

● Interview was face-to-face.

● Interviewed 15 HHS,

that exist in improving water
management

● Challenges and opportunities

fish catch, coping strategies,
water management, food
security, genders, Capacity of
communities to address water
management issues

● Questions—rice farming, crop,

● Facilitated by the village chief.

meeting. Interviewed by
phone.

May–
June 2021
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Total

Karies

04

Boeung
Char

16
175HHS

15HHS

Koh Dambang—
167HHS

12 villages—3419HHS

15HHS

15HHS

Boeung Char—
140HHS

Kampong Roteh—
128HHS

04 KIIs

face-to-face
meetings were
not allowed.
Thus, the KII
Meeting was
done online

● Due to Covid-19,

Commune
Meeting with the
Commune Chief
and Deputy
Commune Chief.

● One KII

12 FGDs

FGDs

● 5-7 people per

undertaken online,
as the local
government did
not allow any
face-to-face
meeting, due to the
Covid-19
pandemic.

● FGD was

villages—3 FGDs
per commune

● One FGD per

175 HHS interviewed

that exist in improving water
management

● Challenges and opportunities

fish catch, coping strategies,
water management, food
security, genders, Capacity of
communities to address water
management issues

May–

● Questions—rice farming, crop, June 2021

● Facilitated by the village chief.

government did not allow a
meeting. Interviewed by
phone.

● Covid-19 and the local

● Interviewed 15 HHS,
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3.3

Data Analysis

3.3.2

Hydrological Data Analysis

The study of low water flow and drought was based on hydrological analysis in the Mekong River
and TSL to understand seasonal changes in the river system in Cambodia. The consultant team
utilized hydrological and meteorological data provided by the Ministry of Water Resources
(MOWRAM) and MRC, requested by the NGO Forum on Cambodia. Historical rainfall data recorded
from 55 stations and water level data and flow at different stations in the study area from 2007-20
was collected from the Department of Hydrology and River Works (DHWR) and the Department of
Meteorology (DOM) of MOWRAM in Phnom Penh. Monthly regional rainfall in the Lower Mekong
Basin (LMB) was collected based on MRCS hydrological condition reports from 2019 and 2020.
As the collected hydro-meteorological data was not consistent from year to year, the consultant team
used Decision Support Systems for quality checks and quality control to fill data gaps. Filling data
gaps and reviewing other abnormal events were key aspects of quality control. This data was used for
identifying low water flow and drought conditions in 2019-20 in the Mekong River and Tonle Sap
Lake.
3.3.3

Socio-Economic Survey and Analysis

Household level surveys yielded a large amount of data which was analyzed through the statistical
package SPSS. This data was checked and cleaned before analysis. Data was exported to other
analysis tools such as Microsoft Excel for further analysis and for the preparation of tables and graphs.
Results were exported in Microsoft Word and analyzed to summarize findings and identify patterns
and trends in the data. This research also employed qualitative approaches to examine socio-economic
impacts. This data is reflected in the report through analysis of food security, migration, coping
strategies and the policy interventions by government and non-government agencies.

4
4.3

KEY FINDINGS
Review of the Mekong River and Tonle Sap Lake

Cambodia is situated in the southwestern part of the Indochinese peninsula, bordered by Thailand to
the north and west, Laos in the north, Vietnam to the east and south, and the Gulf of Thailand to the
2
west. The area of Cambodia is 181,035 km . About 75 percent of the country is at an elevation of
less than 100 meters above mean sea level. The topography can be grouped into three areas: (i) the
floodplain region located around the Tonle Sap Lake and the Mekong and Bassac rivers; (ii) the
mountainous highland area and plateau in the northeast and east of; and (iii) the coastal zone in the
south covering Kompot, Koh Kong and Preah Sihanouk provinces.
Cambodia has abundant water resources and water plays an important role in agriculture, fisheries
and other resources. About 120.6 km3 of water is sourced from within the Cambodian territory, and
another 355.5km3 flows into the country from outside territory via the Mekong River. The total
renewable water resources (TRWR) in Cambodia are estimated at 476 billion cubic meters annually.
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The TRWR per capita in Cambodia is estimated at 29,299m3 per year . The water resources of
Cambodia originate from five main river basins. These include: (1) the Tonle Sap River basin, (2) the
Upper Mekong River basin, (3) the 3S river basin, (4) the Mekong Delta, and (5) the coastal river
basin. The Tonle Sap River basin comprises 16 sub-river basins, the Upper Mekong River basin has
five sub-river basins, the 3S basin has three sub-river basins, the Mekong Delta has eight sub-river
basins, and the coastal river basin has eight sub-river basins. These rivers and sub-rivers provide
abundant water resources for Cambodia. The Mekong River is the source of external water resources
flowing into Cambodia and then to the South China Sea. The wet season regularly causes flooding,
and these excess waters discharge into the sea, emptying many canals and rivers, eventually causing
drought. Figure 3 showed the major basin group in Cambodia defined in Technical Assistance for
Capacity Development (CDTA) 7610, April 2014.

Figure 3: Classification of Basin Groups in Cambodia (CDTA-7610)
The Tonle Sap River and the Tonle Sap Lake System function as natural storage reservoirs for
Mekong floodwaters. The TSL’s increases from 2,500 km2 in the dry season to around 15,000 km2 in
the wet season.
During a typical flood season, the average depth of the lake increases from one meter to
between six and nine meters. The volume of water held in the TSL is between 60-70 km3 during the
wet season and may be reduced to 1.5 km3 during the dry season.
Floods, droughts, and extreme weather are dominant hazards in Cambodia that cause loss of life,
damage agricultural production, and threaten livelihoods. Flood and drought risk is therefore one of
the most significant factors to consider when addressing poverty reduction and economic
development in Cambodia. Flood and drought proofing, and climate adaptation strategies to reduce
risks from floods and droughts, are key priorities for sustainable development, ensuring the health
and safety of the population, and maintaining environmental integrity.
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Significant flood events and droughts have increased in recent years. The increase in these severe
events tends to support climate change forecasts that predict increased variability in the climate as the
earth warms, with an increase in the occurrence of more extreme weather events. Any increase in
extreme flood and drought events will directly affect vulnerable populations and exacerbate food
insecurity, and also cause negative flow-on effects. These factors all have a direct constraining
influence on poverty alleviation efforts.
The wet season for the Mekong River Basin typically begins in June and lasts until late October.
Rainfall during this period accounts for 80 to 90% of the total annual flow of the Mekong River
(MRC, 2010).
The annual flood season plays a vital role in agriculture and in supporting environmental integrity.
Flood surges sustain the productivity of low‐lying agricultural lands and world‐renowned Mekong
freshwater fisheries. The average annual benefit of the flood pulse is estimated to be US$8-10 billion
(FiA, 2010).
Droughts occur with high frequency and can result in food and water shortages, loss of income, and
higher levels of disease. Droughts are damaging to agriculture, especially rice. They can result in
severe losses of crops, livestock and fish stocks.
Floods and droughts wreaked havoc in Cambodia from 2000 to 2002. Flooding in 2000 was deemed
the most severe in four decades and was followed by flooding of a similar intensity in 2001, while in
2002 both flood and drought hit the country (Chan and Sarthi, 2002). Assessments from government
institutions showed that flooding results in similar levels of damage as drought (Em et al, 2010). The
Economy and Environment Program for Southeast Asia’s (EEPSEA) Framework to Assess Climate
Change Vulnerability demonstrated that Cambodia is highly vulnerable to climate change, not only
because of exposure but also because of its low adaptive capacity (Yusuf and Francisco, 2010).
Agriculture in Cambodia remains subject to disruptions by natural influences such as flooding,
drought and unstable water demand and supply balances. There is also insufficient information about
adaptation methodologies, causes and responses to water scarcity problems during the dry season.
Drought is observed as the most severe hazard impacting the production of rice in the region. For
example, about 300,000 hectares of paddy rice production in the country was affected by the drought
in 2004 (PDOWRAM. 2006), and demand for water continues to increase. Water availability and
demand needs to be considered and incorporated into the development of agricultural development
policies. The fact that climate change influences the seasonal shift of the rainfall intensity in the area
and also affects water flow also needs to be considered.
4.4

Hydrological Analysis of Mekong River and Tonle Sap Lake

The Tonle Sap Lake is the heart of the Mekong River Basin. Water from the Mekong River flows in
and out of Tonle Sap Lake, forming a reverse flow and consequent flood pulse, enriching fisheries
and biodiversity in the lake. The surface hydrology and flood pulse in the Tonle Sap is driven by the
Asian Monsoon system, which brings approximately 65 percent of the total annual rainfall to the
Mekong Basin between July and October (MRC, 2005). The average annual inflow into the Tonle
Sap Lake is 79.0 km3. More than half of the annual flow into the Tonle Sap comes directly from the
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Mekong via the Tonle Sap River (53.5%), 34 percent from 11 tributaries in the Tonle Sap catchment,
and 12.5 percent from rainfall precipitation (Kummu et al., 2013). The Mekong is also the source of
72 percent of the suspended sediments entering the Tonle Sap (Kummu et al., 2008). During the dry
season between October and May, the Tonle Sap River discharges up to 8000 m3 per second out from
the lake toward the Mekong.
4.4.2

Rainfalls

The rainy season starts in Cambodia in mid-May and lasts until the end of October. The mean annual
rainfall varies from 1,100 mm near the Tonle Sap Lake, to more than 4,000 mm along the coastal area
on the west of the Cardamom Mountain range. In the northern region, the mean annual rainfall varies
from 1,100 to 1,800mm, with higher rainfall along the Mekong River Basin and the Dangrek
mountain range. In the northeastern region, rainfall is more intensive, ranging from 1,800 mm near
the Mekong River to 2,500 mm towards the central highlands of Vietnam. It was noted that the
average rainfall at each key station is approximately 1,200 mm, with variance from year to year.
Monthly observed rainfall in the Lower Mekong Basin (LMB), showed rainfall in between August
and September 2019, due to the effects of a tropical storm, compared with rainfall in 2018 and the
long-term average between 2008 and 2016. In the 2020 wet season, the LMB saw less rainfall than
average from May to July, returning to normal levels by the end of the wet season. Most areas in the
LMB had experienced drier conditions than usual during that year’s dry season. Tropical storms at
the end of the 2020 wet season brought heavy rainfall and rising water levels in some parts of the
LMB from Pakse in Laos to Kompong Cham in Cambodia. Figure 4 illustrates the monthly rainfall
in the LMB and shows lower rainfall distribution than the preceding two years and the long-term
average.
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Figure 4: Monthly rainfall distribution over the Lower Mekong Basin.
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Accumulated rainfall in 2019-20 at Kratie and Chaktomuk on the Mekong and Bassac rivers was
lower than long-term averages, as shown in Figure 5. This resulted in low water flow conditions in
Cambodia during those years. The whole inflow of water into the LMB is influenced by rainfall
around the Mekong mainstream and its tributaries during the wet season (MRC Flood and Drought
Report, 2020). Below average precipitation in 2019-20 is believed to be one of the main factors
causing low water levels at most stations along the Mekong mainstream.
Kratie

1800

Daily Rainfall (mm)

1400

1200
1000

1400

Acc/rainfall 2019

1200

Acc.rainfall 2020

1000

Average

Average
Acc/rainfall 2020

800
600

600
400

200

200

0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Acc.rainfall 2019

800

400
0

Acc.rainfall 2018

Acc/rainfall 2018

Daily Rainfall (mm)

1600

Chaktomuk_Phnom Penh
1600

Jan

Feb Mar

Apr May

Jun

Jul

Aug

Sep

Oct

Nov Dec

Figure 5: Accumulated rainfall at Kratie and Chaktomuk
4.4.3

Water Level

Figure 6 presents the monthly change of water levels at Kompong Luong, Prekdam, Phnom Penh
Port and Kratie in 2019-20, showing high and low water flows in the floodplain Mekong area. Water
levels in 2020 at each specific station were at their lowest from March to October compared to the
preceding two years and the long-term average between 1960-2017. However, those areas had higher
water levels than their long-term average from November to December due to heavy rainfall at the
end of the wet season in Cambodia as a result of a tropical storm, as shown by MRCS data on
hydrological conditions in 2020.
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Figure 6: Monthly change in water level hydrographs at Kompong Luong, Prekdam, Phnom
Penh Port and Kratie on the Tonle Sap and Mekong rivers
4.4.4

Reverse Flow and Water Volume in TSL

The flow of water between the Mekong River and the Tonle Sap Lake is seasonal, and its flow
direction changes depending on the water level of the Mekong River. When the water level of the
Mekong River becomes high in the flood season, water is pushed into the lake (reverse flow), and
when the water level of the Mekong River recedes in the dry season, water flows from the lake to the
Mekong River (outflow).
Based on the analysis of one-meter contour data within the Digital Elevation Model (DEM) of Tonle
Sap Lake, the relationship between storage volumes and water levels was established. To verify low
flow in the Tonle Sap Lake, the flow volume of the Lake was calculated based on water levels at
Phnom Penh Port, Prekdam and Kompong Luong hydrological stations using data secondary from
MOWRAM. The monthly changes of flow volumes in 2018-20 was compared with long-term average
and fluctuation levels from 1997–2019. Table 3 clearly shows critically low volumes in the Lake from
January to February and from July to October, compared with historical minimum values.
The Tonle Sap Lake is significantly affected by water levels in the Mekong River, tributaries, and
rainfall in surrounding sub-catchments. The delay of rainfall in the wet season due to climate change
was one major factor that caused low water flow in the Tonle Sap Lake.1 The change in the dryseason water levels were estimated to decrease water levels in the TSL by 0.08–1.07 meters, a level
harmful to the present ecosystem of the lake.

1

MRC 2020, Situation Report: Hydrological Conditions in the Lower Mekong River Basin in January-July 2020
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Table 3: Monthly change in the flow volume conditions in the Tonle Sap Lake

To gain a better understanding of the water enlargement influenced by flow variations in some
specific years, flood extent maps for each sub-basin in the Mekong and Tonle Sap Lake were
extracted from HEC-RAS 6. The use of water level data in 2019-20 revealed drastically altered depths
in the Mekong River, Tonle Sap Lake and floodplain. Mekong River water flows were low during
the wet seasons of these years, which could reduce the Mekong River's return flows into Tonle Sap
Lake, where the majority of Cambodia's population lives. According to the report (MRC-2020), the
low flow and drought situation had a negative impact on agricultural production and the area’s
ecological balance, reduced nutrient-rich sediment mobilization and transportation, and decreased
household fish yields in the Tonle Sap Lake area.
Using selected baselines from 2000 and 2018, the flood extent map and other parameters were
generated to gain a better understanding of changes to water levels for each sub-basin in the Mekong
and Tonle Sap Lake. Figure 7 shows the comparison of flood extent maps in Tonle Sap Lake area
from 2018-20.

Figure 7: Changes in flood extent around Tonle Sap Lake
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Based on this comparison of flood extent maps, it is clear that the flooded area where the majority of
fisheries are located has been reduced, likely affecting fish yields, while cultivation areas have also
been impacted.
As a result of the low water flow determination in 2019 and 2020, compared to the previous year and
the long-term average, the selected study sites were observed to have decreasing water levels, which
would have a consequent impact on biodiversity.
4.5

Impacts on Rice Production

Rice production loss in a given year is mostly caused by low water flow and drought due to low
rainfall and low inflow from the upper catchments around the Tonle Sap Lake and Mekong River.
Table 4 clearly shows the loss of rice production caused by low water flow in 2019, with 2.19 percent
losses in production and revenue losses 413 percent greater than 2017. The following year, production
was 0.64 percent lower and revenue losses 75 percent greater than in 2017.
Table 4: Estimated Loss of Rice production in 2019 and 2020, Compared with 2017

Area
Practice
(Ha)

Annual
Product (T)

2017

3206523

2018

Years

Rice Production Loss
by Drought

Lost Amount
%
compared
with 2017

%
compared
with 2018

(T)

(%)

(USD)

10,518,339.0
0

-43,883.19

-0.42%

-9,873,717.30

3335929

10,891,735.0
0

196,116.97

-1.80%

43,402,504.50

339.58%

2019

3328846

10,885,733.0
0

238,365.79

-2.19%

50,652,730.38

413.01%

16.70%

2020

3404131

10,935,619.0
0

-69,833.57

-0.64%

17,283,807.34

75.05%

-60.18%
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Figure 8: Fishing Activities
4.6

Impacts on Fisheries

According to MAFF's 2019-20 annual report, the total production of freshwater fisheries was 535,005
tons in 2018, 478,850 tons in 2019, and 413,200 tons in 2020. It revealed a decline in the value of
fishery production of around 56,155 tons or 10.50% in 2019 and 121,805 tons or 22.77% in 2020
when compared to baseline data in 2018. However, there was insufficient evidence to conclude that
low water flow was the primary cause of lost freshwater fishery production. Human activities such as
deforestation of flooded forests and illegal fishing could also contribute to decreased production.
Figure 9 showed the total change for each fishery catch type.

Tonnes

A down scale analysis in household communities was performed based on household survey data
collected by the consultant team to clarify the impact of low flow in 2019 and 2020.
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Figure 9: Total change of fishery production types
Fish Abundance and Diversity Monitoring (FADM) data from MRC situated in Kandal Province
(2018-2019, 2019-2020), recorded by three professional fishermen and supervised by fishery
researchers from the Cambodia Inland Fisheries Research and Development Institute of the Fisheries
Administration, was used to analyze the annual fish catch in the province. The three fishermen used
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stationary gillnet fishery (width: 240-320 meters, height: 2-8 meters, mesh size: 3-6 cm) and drifting
gillnet (width: 320 meters, height: 2-8 meters, mesh size: 2.5-9cm) to catch fish.
The data showed that average fish catch between October 2018 and March 2019 was 3.15 tons and
between October 2019 and March 2020 was1.11 tons. The result clearly showed that the average fish
catch by the three surveyed fishermen decreased by about 64.65% in 2019-20 compared to 2018-19.
Figure 10 shows the household fish catch average in Kandal province. rice production at national
level and fish abundance data is shown in Annex 2.

Figure 10: Average Household Fish Catch in Kandal Province

4.7

Socio-economic Impacts of Low Water Flow on Livelihoods of Local Communities

The 175 households surveyed by the consultant team were chosen from a total of 3,419 households
spread across 12 villages in the target area's four communes. Based on interviews, 15 households in
each target village were identified as vulnerable fishers and farmers who provided detailed
information based on the questionnaire, using a purposive sampling process with the assistance of
village chiefs.
Table 5 presents basic interviewee data of the four communes in Kampong Cham, Kampong Thom,
Kratie, and Battambang provinces. Of the total respondents, there are 117 males and 58 females, with
the majority aged between 30 and 50. The proportion of male household heads (93.3% in Kang Ta
Noeung commune, 71.1% in Kampong Kor commune, 53.3% in Boeung Char and 47.5% in Peam
Aek) were greater overall than the proportion of the female household heads (6.7% in Kang Ta
Noeung commune, 28.9% in Kampong Kor commune, 46.7% in Boeung Char and 52.5% in Peam
Aek).
All of the respondents were Khmer and most were Buddhist. According to the purposive selection of
the target respondents of 175 people, there are 30 fishers and 15 farmers involved in this inventory of
affected persons from each target area, except from Battambang Province, where only 10 fishers
participated in interviews. Some households have their members working in a secondary job to partly
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support their living including livestock raising, factory work and growing vegetables, among other
vocations. Table 5 shows the percentage of sex variation of the respondents.
Table 5: Basic profile of the respondents in the target areas
Commune
Description

Kang Ta Noeung

Kampong Kor

Boeung Char

Peam Aek

No.

Percent
age (%)

No

Percent
age (%)

No

Percent
age (%)

No

Percent
age (%)

Male

42

93.3

32

71.1

24

53.3

19

47.5

Female

3

6.7

13

28.9

21

46.7

21

52.5

< 30

1

2.2

2

4.4

15

33.3

3

7.5

30 – 50

29

64.7

27

60.3

25

66.7

22

55

> 50

15

33.1

16

35.3

5

11

15

37.5

Khmer

45

100

45

100

45

100

40

100

Other

0

0

0

0

0

0

0

0

Buddhism

43

95.6

43

95.6

45

100

40

100

Christian

2

4.4

2

4.4

0

0

0

0

Single

5

11.1

5

11.1

6

13.3

2

5.0

Married

39

86.7

36

80.0

39

86.7

32

80

Divorced

0

0

1

2.2

0

0

1

2.5

Widowed

1

2.2

3

6.7

0

0

5

12.5

No School

9

20

8

17.8

1

2.2

14

35

Uncomplet
ed Primary
School

6

13.3

3

6.7

7

15.6

12

30

Sex

Age

Ethnicity

Religion

Marital
Status

Education
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Primary
School

21

46.7

28

62.2

16

35.6

9

22.5

Lower
Secondary
School

6

13.3

6

13.3

16

35.6

5

12.5

Upper
Secondary
School

3

6.7

0

0

5

11.1

0

0

Farmer

30

66.7

30

66.7

30

66.7

30

75

Fisher

15

33.3

15

33.3

15

33.3

10

25

Main
Occupation

4.7.2

Wealth Assessment

The study undertook wealth assessments to understand the living situations of respondents. Following
the household survey questionnaire, respondent wealth was classified into three categories: wealthy,
medium, and poor. The wealth assessment principles in this study were designed by asking questions
about the type of roof on their dwelling, land ownership, food security, and other properties.
Among the 175 interviewed households, all relied on farming and fishing as their main source of
income and food. About 11 percent of interviewed households were classified as well-off, 69 percent
as medium, and 21 percent as poor. Kampong Kor and Boeung Char communes have high
percentages of poor households, many of them are landless. Most interviewed households were
categorized as medium income, accounting for 76 percent in Kang Ta Noeung, 62 percent in
Kampong Kor, 60 percent in Boeung Char, and 78 percent in Peam Ek. Table 6 shows the wealth
assessment of household respondents.
Table 6: Household wealth assessment of respondents
Commune

Well-off

Medium

Poor

Total

No

%

No

%

No

%

Kang Ta
Noeung

6

13.3

34

75.6

5

11.1

45

Kampong Kor

4

8.9

28

62.2

13

28.9

45

Boeung Char

4

8.9

27

60

14

31.1

45

Peam Aek

5

12.5

31

77.5

4

10

40

Total

19

10.9

120

68.6

36

20.6

175
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Women are among the vulnerable respondents to the effects of low water flows, particularly those
who are household heads. In addition to farming and fishing, 71 percent of medium household women
reported engaging small-scale business at homes, farming work or migration. Women often are
without skills to supplement their incomes which has additional consequences for livelihood and
adaptation, with children often forced out of school to support their families. Of total female
interviewees, about 10 percent were classified as well-off and 19 percent were poor. Among male
interviewees, 11 percent were classified well-off; 68 percent medium and 21 percent poor. Table 7
presents the household wealth assessment by gender in the target area.
Table 7: Household wealth assessment of the women group
Sex

Wealth-off

%

Mediu
m

%

Poor

%

Total

Male

13

11.11

79

67.52

25

21.37

117

Female

6

10.34

41

70.69

11

18.97

58

Total

19

10.86

120

68.57

36

20.57

175

4.7.3

Agriculture and Food Production

Cambodia has not yet experienced severe food insecurity despite a majority of people working as
farmers and relying on agriculture for their living. However, there is a proportion of the population
living in the remote areas that are unable to obtain sufficient, safe and nutritious foods due to a lack
of access to water resources and other agricultural input factors.
4.7.3.1 Cropping Situation
Cropping Calendar
During the wet season, the cropping calendar is based on medium-term rice. The rice field in each
target area near the water resource has enough water to cultivate wet season rice, whereas some areas
rely on irrigated water supply, particularly during dry season. Paddy crops can only be grown during
the wet season.
Due to low water levels shortage during the dry season, farmers are planting other crops such as
vegetables in each target area.
Various crops are cultivated in the four target study areas of Kang Ta Neoung Commune (Kampong
Cham Province), Kampong Kor Commune (Kampong Thom Province), Boeung Char Commune
(Kratie Province), and Peam Aek Commune (Battambang Province). The crop types and cropping
calendar could be used to assess the impact of rice production during low water flow and drought
periods within the Mekong River, Tonle Sap Lake, and other tributaries as their primary water source
for irrigation. In the study areas, farmers currently cultivate medium-term rice crops (85-120 days)
during the wet season (see Annex 3).
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4.7.3.2 Rice Farming
Generally, good quality rice seeds are not available in the target areas because there are no seed
production and purification programs nearby. Farmers usually use seeds from their own production
that have low germination rates, low purity and no-uniform crop maturity. These input factors,
combined with climate factors, result in low yields and inferior rice quality. According to our survey
at the household levels, the most common rice varieties planted in the target studied villages for wet
season rice are as follows:
● Phka Romduol
● Sen Kra Ob
● A80
● 5154
Rice yields remain low due to a low input rate of fertilizer during the wet season, insufficient
community water storage facilities during droughts and a lack of water during the cropping season.
There are no varieties of high yield rice in use in any of the target areas. Low yields and poor rice
quality are the result of both low production and climate change in the region.
Based on data collected in the four provinces, Table 8 displays rice varieties planted during the wet
season. Table 9 shows the average area under cultivation and income per household in the target
areas.
Table 8: Rice varieties planted for wet season rice
No.

Province

District

Commune

Rice Variety

1

Kampong Cham

Kang Meas

Kang Ta Noeung

A80

2

Kampong Thom

Kampong Svay

Kampong Kor

5154

3

Kratie

Sambour

Boeung Char

Pkar Romduol

4

Battambang

Aek Phnom

Peam Aek

Sen Kra Ob

Table 9: Average area and income per household
Commune

Average Area per HHS (ha)

Net income per HHS (USD)

1

483.63

Kampong Kor

1.5

518.4

Boeung Char

1.5

542.52

Peam Aek

1.5

641.1

Kang Ta Noeung
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Table 9 summarizes the rice yield per hectare of farmers from each study area, revealing that rice
production was lower during the wet season than during the dry season. Comparing rice yields in
each commune, it was discovered that Kang Ta Noeung, Kampong Kor, Boeung Char, and Peam Aek
had approximately 3.00 ton/ha, 2.50 ton/ha, 2.70 ton/ha, and 2.85 ton/ha in the wet season, and 4.00
ton/ha, 3.50 ton/ha, 3.70 ton/ha, and 3.85 ton/ha in the dry season, respectively.
In Kang Ta Noeung Commune, the average rice cultivated was 3,300 kg/ha and the average unit price
of rice sold was 1,300 riels/kg. Rice output in a season is about 4,290,000 riels/ha while inputs
including rice seed, fertilizers, pesticides, herbicides, irrigation, hired labor, and others cost about
1,574,800 riels/ha.
In Boeung Char Commune, average rice cultivation was 4,253 kg/ha while average unit price of
rice sold was 920 riels/kg. Rice output was 3,912,800 riels/ha with inputs costing 1,950,700 riels/ha.
In Kampong Kor Commune, average rice cultivated was 4,968 kg/ha and unit price of rice was 843
riels/kg. Rice output per unit hectare was 4,186,950 riels/ha while inputs cost 2,078,400 riels/ha.
In Peam Aek Commune, average rice cultivated was 4,300 kg/ha and average unit price of rice sold
was 900 riels/kg. Rice output per unit hectare was 3,870,000 riels/ha and inputs were 2,061,650
riels/ha.

Cropping Situation
According to the surveyed farmers, wet season rice is currently the only crop grown in three
provinces: Kampong Cham, Kampong Thom, and Kratie Province; farmers in Battambang Province
planted two seasons of rice. Cropping budgets differed by target area due to differences in soil types,
fertilization, rice variety usage, and other factors. The cropping budgets of farmers in the study areas
are presented in Annex 3. Table10 presents the average crop budget per hectare (ha) in each study
area commune, based on data collected by the consultant team.
Table 10: Average crop budget per hectare in each commune
Net return per Ha
(USD/ha)

Average area per
HHS (ha)

Net income per HHS
(USD)

Kang Ta Noeung

483.63

1

483.63

Kampong Kor

345.6

1.5

518.4

Boeung Char

361.68

1.5

542.52

Peam Aek

427.4

1.5

641.1

Commune
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Cambodia's per capita GDP in 2020 is estimated to be US$1,512.70, according to World Bank data.
The average income of famers ranged from $483 to $641. This suggests that people living in the study
areas cannot rely solely on agricultural activities for a living.
4.7.3.3 Impacts on Food Security
Average rice production in the selected villages was lower in 2019 than in 2017, 2018 and 2020, in
both seasons (wet and dry season). This decrease in rice production in 2019 is due to low water flow
in the Mekong River system. The rice production yield in the target areas is shown in Table 11 and
Table 12 for the wet and dry seasons.
Table 11: Rice Production yield in each target area in wet season
Commune

Average Yields in Wet Season
2017

2018

2019

2020

Kang Ta Noeung

3.80

3.70

3.00

3.40

Kampong Kor

3.30

3.15

2.50

2.65

Boeung Char

3.40

3.55

2.70

3.00

Peam Aek

3.50

3.65

2.85

2.95

Table 12: Rice Production yield in each target area in dry season
Commune

Average Yields in Dry Season
2017

2018

2019

2020

Kang Ta Noeung

4.80

4.70

4.00

4.40

Kampong Kor

4.30

4.15

3.50

3.65

Boeung Char

4.40

4.55

3.70

4.00

Peam Aek

4.50

4.65

3.85

3.95

The study team interviewed 172 households across the four target areas. The results show that 45
percent of interviewed households said they had enough rice from their rice harvest for year-round
consumption. About 42 percent of households had a rice surplus they could sell to make income.
However, 13.4 percent of households experienced rice shortages and faced food shortages for 2-5
months each year. The low flow of water in the Mekong River and Tonle Sap Lake could complicate
rice farming and also exacerbate food shortages.
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According to data analyzed from household interviews, the majority of respondents in Kang Ta
Noeung Commune had enough rice to keep for sale, while five households were landless or had no
land. This commune has been confirmed to face a food shortage for 2-5 months in 2020 due to low
rice production and low income.

In Kampong Kor Commune, 24 out of 45 households have enough rice to last the entire year, 16
households can sell rice, and only five households do not have enough rice. As of June 2021, they
had been without rice for 2-5 months (cropping area less than 0.5 ha).
In Boeung Char Commune, 18 households were reported to have enough rice for the entire year, 18
households had enough rice to sell, and nine households lacked rice for 1-4 months of the year.
In Peam Aek Commune, 18 households reported having enough rice for surplus sale, 15 households
enough rice for the entire year, and four households lacking enough rice.
Responses on food security from the four target communes were shown in Table 13. Respondents
reported a decrease in rice yield in 2019, causing some families to run out of rice for 4-6 months due
to farmland constraints, lack of water supply and other factors such as insect infestation.
Table 13: Food security of respondents in target areas

Commune

Enough rice for
year-round
consumption

Enough rice with
surplus sale

Rice shortages

Total

No

%

No

%

No

%

Kang Ta
Noeung

17

37.8

23

5.1

5

11.1

45

Kampong Kor

24

53.3

16

35.6

5

11.1

45

Boeung Char

18

40

18

40

9

20

45

Peam Aek

18

48.6

15

40.6

4

10.8

37

Total

77

44.8

72

41.9

23

13.4

172

Food Security for Women
According to the interviews, 53 percent of female interviewees have enough rice for the entire year,
37 percent have enough rice surplus to sell, and 10 percent do not have enough rice for their daily
needs. Because rice shortages had a significant impact on their livelihoods, they needed to find work
to supplement their income. Their new jobs include working on cassava and cashew plantations, as
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well as moving to neighboring provinces and the cities. Table 14 presents food security based on
gender in the target areas.
Table 14: Food security by gender

%

Enough
rice
with
surplus
sale

%

Lack of
rice

%

Total

46

39.66

53

45.69

17

14.66

116

Female

27

52.94

19

37.25

5

9.80

51

Total

73

43.71

72

43.11

22

13.17

167

Sex

Enough rice
all year for
consumption

Male

4.7.4

Fish Catch

4.7.4.1 Fish Species
Most fish species in the Mekong River and Tonle Sap Lake depend on varying flood waters over
different seasons of the year for their survival. The Mekong River, Tonle Sap Lake and their
tributaries are the primary sources of fishing for those who live near these water bodies. According
to a household survey, freshwater biodiversity, particularly fish species, has recently declined in the
study areas. They believed that the decline in fish catch and species was caused by low water levels
in 2019-20. According to the findings, fishers in Kang Ta Noeung Commune, who primarily fish in
Boeung Be Six (B6 Lake) and the Mekong River, caught 19 different types of fish. Furthermore,
fishers from Kampong Kor Commune in Kampong Thom Province have frequently caught fish in
Stung Sen River, which has nine recorded fish species. Fishers in Kampong Kor Commune of
Kampong Thom Province catch from Stung Sen River and nearby lakes. Fishers in Boeung Char
Commune in Kratie Province catch fish in the Mekong River and its tributaries. Between seven and
nine different fish types were discovered in these areas. Fourteen different fish species were known
in Peam Aek Commune in Battambang Province. The different types of fish found in the study areas
are shown in Table 15.
Table 15: Fish catch in the target areas
No.

Fish Catch Types
Kang Ta Noeung

Kampong Kor

Boeung Char

Peam Aek

1

Trey Riel

Trey Chpin

Trey Chpin

Trey Kanh Chos

2

Trey Chkouk

Trey Riel

Trey Riel

Trey Andeng

3

Trey Chro-Keng

Trey Ach Kok

Trey Slab Prounh

Trey Ptok
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4

Trey Chpin

Trey Kranh

Trey Kla

Trey Sor

5

Trey Ach Kok

Trey Kanh Chos

Trey Chhlang

Trey Kla

6

Trey Ros

Trey Chro-Keng

Trey Chro-Keng

Trey Riel

7

Trey Andeng

Trey Changva

Trey Klaek

Trey Kros

8

Trey Ka-Ek

Trey Kro Port

Trey Chlang

9

Trey Andat Chkae

Trey Deab

Trey Slek Reussey

10

Trey Ptok

Trey Kae

11

Trey Bra

Trey Kampleanh

12

Trey Kamom

Trey Chro-Keng

13

Trey Linh

Trey Ta Orn

14

Trey Kranh

Trey Kranh

15

Trey Katrob

16

Trey Lounh

17

Trey Kamorb

18

Trey Kampleanh

19

Trey Slek Reussey

Fish Catch Yield per Household (2017-2020)

Figure 11 depicts fish catch in the surveyed areas over the last four years (2017-2020), demonstrating
a dramatic drop in fish catch in 2019 due to low water flow, increased fishing, illegal fishing using
banned tools, loss of fish habitat, and other factors. The data had shown that fish catch in the command
areas in both the wet and dry seasons had higher yield in 2017 and 2018 compared to 2019-20.
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Figure 11: The data of fish catch in 2017 to 2020
Fish Catch Yield per Household
Fishermen in Kang Ta Noeung Commune went fishing about 132 times during the rainy season and
144 times during the dry season. Their catch averaged 3 kg/trip during the rainy season and 2 kg/trip
during the dry season. Average fish catch per season per household was approximately 396 kg during
the rainy season and 228 kg during the dry season. In Kampong Kor commune, fishermen went
fishing 126 times during the rainy season and 114 times in the dry season, with an average catch of 5
kg/trip in the rainy season and 2 kg/trip in the dry season.
Fishermen in Boeung Char commune fished an average of 144 times during the rainy season and 120
times during the dry season. The fish catch was approximately 5 kg/trip in the rainy season and 2
kg/trip in the dry season.
In Peam Aek commune, an average of 138 trips were made with a fish catch of about 7 kg/trip in the
rainy season and 114 trips with a catch of 4kg/trip in the dry season. The average fish catch per
household per season was approximately 966 kg during the rainy season and 456 kg during the dry
season. Table 16 shows the fish catch based on household surveys for the fish catch in 2019 in the
target areas.
Table 16: Fish catch per household for the fish catch in 2019 in the target area
Commune

Kang Ta
Noeung

Kampong
Kor

Season

Rainy
Season
Dry
Season
Rainy
Season

Fishing
HHs

Average
Fishing Trip
per month
per HHs

Average Yield
per Trip per
HHs (kg/trip)

Average Yield per
Season per HHs
(kg/season)

132

3

396

15

15

Average
Total Fish
Catch per
HHs (kg)

624
114

2

228

126

5

630

36

858
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Boeung
Char

Peam Aek

Dry
Season

114

2

228

Rainy
Season

144

5

720

Dry
Season
Rainy
Season
Dry
Season

15

960
120

2

240

138

7

966

10

1422
114

4

456

The fish catch among 55 respondents has gradually decreased since 2018, according to primary data
collected by the consultant team. For example, prior to 2018, fishermen in Kang Ta Noeung commune
caught 20-30kg/day/family; by 2020, this figure had dropped to 2-3kg/day/family, and this figure was
unchanged in 2021. The average income from fish catch per household at the selected sites is shown
in Table 17, with average fishery prices based on Inland Fisheries Research data. Low water flow is
the primary factor causing changes in fish spawning during the wet season and affecting fish habitats,
causing a decrease in fish production and a negative impact on livelihoods. As a result of this
situation, fishermen have migrated and moved into construction work, taxi driving or small-scale
business, and some have moved to neighboring countries to find alternative employment.
Table 17: Average income from fish catch per household
Commune

Total Fish Catch per
year per HHs (kg)

Average fishery price
per kg (USD/Kg)

Total
(USD)

fish

Kang Ta Noeung

624

683.90

Kampong Kor

858

940.36

Boeung Char

960

Peam Aek

1422

1.096

Price

1052.16
1558.51

Note: Average fishery price per kg obtained from the report of Inland Fisheries Research and Development Institute
(Fisheries Administration) and WorldFish.

4.7.4.2 Fishing Variation
Natural fish catches have declined in recent years due to low water levels in the Mekong River, Tonle
Sap Lake and their tributaries.
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Fishermen interviewed blamed low water flow for the decline in fish catch in approximately 75-80
percent of cases and an increase of fishermen in their area in 20-25 percent of cases. Figure 18 depicts
the reasons given by respondents for the decline in fish catch by commune.

Table 18: Reason for fish catch decline
4.7.5

Effects of Low Flow, Floods and Insects on Farming

Household survey data showed two major factors influenced agricultural and fishery production in
the target areas: 1) low water flow and flooding, and 2) harm to crops caused by insects, low rice
yield varieties, and other externalities.
Table 19 shows the different causes of crop losses reported by households. About 67 percent of
households reported the effects of low water flow on their farming and household activities, and 15
percent mentioned floods.
Approximately 16 percent of households were affected by insects or pests, while around 88 percent
of households in Kang Ta Noeung Commune experienced crop losses due to low water flow, while
three percent were harmed by flood and pests. In Kampong Kor Commune and Peam Aek Commune,
the main impact on crop production was caused by drought. Farmers in Boeung Char Commune
reported that floods had damaged approximately 24 percent of their crops. According to a survey of
all four communes, crop damage was caused primarily by low water flow conditions.
Table 19: Main causes of crop loss
No. of
HHs
affected
by Low
Flow

Percenta
ge of
Responde
nts (%)

No. of
HHs
affected
by
Floods

Percenta
ge of
Respond
ents (%)

Main
Cause

29

88%

3

9%

1

Secondary

0

0%

1

50%

1

Province

Kang Ta
Noeung

38

No. of
HHs
Percentage of
affected Respondents
by Insect
(%)
Pests

Crop
Disease

Percentage
of
Respondents
(%)

Total

3%

0

0%

33

50%

0

0%

2
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Main
Kampong Cause
Kor
Secondary

Boeung
Char

Peam
Aek

29

100%

0

0%

0

0%

0

0%

29

0%

8

53%

6

40%

1

7%

15

Main
Cause

26

76%

8

24%

0

0%

0

0%

34

Secondary

3

14%

1

5%

14

67%

3

14%

21

Main
Cause

35

100%

0

0%

0

0%

0

0%

35

Secondary

0

0%

6

43%

7

50%

1

7%

14

122

67%

27

15%

29

16%

5

3%

183

Total

4.7.5.1 Key Constraint on Women
A total of 131 respondents reported loss of rice production due to water supply shortage (91%), flood
(8.40%) and pests (0.76%). Heavy rainfall at the end of 2020 damaged rice production in the survey
area, with 34 percent of women reporting damages from flood and drought. Table 20 details rice
production loss in the target areas by gender.
Table 20: Rice production loss affecting women in the target areas
Main Cause of Rice Production Loss
Drough
t

%

Flood

%

Insect
Pest

%

Total
Responden
t

Male

78

90.70

7

8.14

1

1.16

86

65.65

Female

41

91.11

4

8.89

0

0.00

45

34.35

Total

119

90.84

11

8.40

1

0.76

131

100

Sex

Percentag
e (%)

According to the findings from interviews conducted with the KII and FGD, the effects of low water
flow in the Mekong River and Tonle Sap Lake on people living at the community level are similar
across the target areas. This information may indicate declines in fish yields and rice production at
the national level (which would be reflected in data collected from MAFF and other institutions). The
average income of farmers and fishermen in the target areas appears to be lower than Cambodia’s per
capita GDP. This finding indicates that people in the study areas cannot rely solely on agriculture and
fishing for their living. This has forced farmers, fishermen, and other vulnerable groups, such as
women, to abandon agriculture and fishery activities in order to support their families. Other relevant
parties in the target areas such as local authorities, fishing communities, and farmers groups recognize
that the decline of agriculture and fishery products is caused solely by low water flow, but also human
activities such as illegal fishing, forest fires and land invasion.
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4.8

Mitigation, Policy and Adaptations to Low Flow Conditions

To capture the change of water levels in the Mekong and Tonle Sap Lake areas for future water
resource management, a return period for determining the risk of extreme hydrological events is
applied. An assumption of extreme low flow and drought events for conducting hydrological
frequency analysis can estimate return period and risk based on lowest recorded water levels. This
section is aimed at assessing the effect of community sites return period and risk by considering low
water flow through frequency analysis.
With regards to possible actions to minimize impacts at the community level, the following actions
should be considered:
1. Warning water users at community level for the coming months if water levels during this
flood season do not significantly improve.
2. Requesting irrigation operators to make changes and ready for their current operations if the
water levels during this flood season do not significantly improve.
3. Devise a water use management policy for low water flow and drought based on the National
Assessment Plan and be ready for implementation.
4. Information sharing in targeted communities along the Mekong mainstream and the Tonle
Sap Lake to make them aware of the causes and forecasts of the low water flow and drought,
as well as actions to increase their climate resilience.
5. Seeking alternative water sources (like groundwater) to ensure supplies of water for
supplementary or emergency use.
6. The impacts on rice production are uncertain, though shifts in the timing of the rainy season
could have substantial adverse impacts without adaptation measures.
7. Increased seasonal variability in rainfall, with wetter wet seasons that may boost inland fish
production, and drier dry seasons, which may threaten fish stocks and make it increasingly
difficult for fishing communities to effectively adapt.

Some of the key actions to manage and protect local communities include:
●

Ensuring adequate dry season tributary inflows into the Tonle Sap Lake, especially for open
waters (and to reduce the risks of strong winds churning up poor quality water and inducing
massive fish kills).

●

Provisioning of good quality rice varieties for communities so that they can plan rice
cultivation based on water availability.

●

Strengthening local capacity and community-based approaches based on previous
experiences, for example on fishery management; sustainable financing mechanisms should
40
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be considered to fund these approaches such as mini-trust funds, ecotourism, wetlands
product markets and women savings groups.
To address and implement these issues, it is critical to update the current management plan, preferably
supported by a co-management approach with relevant stakeholders.

Law

Adaptation

Decision Maker

5

CONCLUSION

Water flow analysis has shown that 2019 and 2020 were years of low water flow due to low rainfall,
not only in Cambodia but across the Mekong region.
Both years come with evidence of what caused lower rainfall in the Mekong region: high climatic
fluctuations, a shift towards more extreme events within short periods of time and a considerable
departure from historic observations. However, the causes of low water flow cannot be entirely
attributed to climate change.
Seasonal river flow forecast is central to the ability of water managers to take precautionary measures
in a timely manner. The year 2019 and 2020 revealed that rainfall and flow runoff forecasts are not
sufficient. Dam operations are a crucial component and have the potential to render river flow
forecasts useless if they remain unconsidered. Data exchange between forecasters and dam operators
is therefore essential. Analysis has been revealed the following:
● Due to low and unevenly distributed rainfall, and the late onset of the rainy season, a drought
situation existed in some areas from the end of 2019 to 2020.
● Due to low water levels in the Mekong River below long-term averages, flows to the Tonle
Sap have been significantly low.

Increased temperatures, low water flow and drought, and changes in seasonal rainfall patterns,
combined with extensive damming for hydropower throughout the Mekong Basin, pose a threat to
food security and human health by reducing freshwater availability and, as a result, agricultural and
fishery production.
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The impact of these changes on natural resources and socio-economic systems is currently less clear
but anticipated to become more visible and significant over time, particularly under some extreme
projected future climate change forecasts across Cambodia.
The consultant team’s approach to assessing the impacts of and vulnerability to low water flow and
drought determined a loss of rice production at the national level of 2.19 percent and 0.64 percent in
2019 and 2020, respectively, based on data collected from various sources (MAF, Agriculture
Marketing Information). This assessment supports the Adaptation Strategy, Policy Makers for Action
Plan on climate change adaptation in Cambodia, in conjunction with sub-national policy plans.
This assessment of the impact of and vulnerability to low water flow and drought has examined the
loss of rice and fish yields at the community level. The assessments support the preparation of the
Adaptation Strategy and Action Plan in conjunction with the sub-national review of policy for climate
change adaptation in Cambodia.
Based on analysis of secondary data and interviews with key informants, an inventory of affected
households at the community level was organized. Results have a 10 percent margin of error and 95
percent confidence level throughout households in the target areas.
Key responses from specific groups at the community level are as follows:
1. Farmers’ groups expressed grave concerns about the effects of low water flows in the Mekong
River, Tonle Sap Lake, and other tributaries on which they rely for irrigated water for their
crops. The main impacts on crop production, according to them, are changes in water flow and
the prolonged drought. They added that rice production in their community from each household
dropped around 50-60 percent during 2019 and 2020.
2. The fish catch in each season has decreased due to the loss of fish habitats for spawning. Not
only are fish yields affected by low water flow, but some fish species are threatened by
infrastructure development (such as the construction of hydropower dams on the Mekong River
and its tributaries, which blocked a large amount of water and disrupted fish migration).
3. Women have also been directly and indirectly impacted by low water flow, and they are
concerned about the decline in agricultural and fishery production in their communities.
Because they consume fish and rice on a daily basis, low water flow jeopardizes their food
security. In some areas, there are fish farms, but the price of fish and their taste are not as good
as those caught from natural water resources.
4. To support their livelihoods, fishers, farmers and women have learned how to adapt to such
situations, particularly during the periods of lowest water flow in the Mekong River, Tonle Sap
Lake and other tributaries, by changing their primary occupations as farmers and fishermen to
other labor jobs, and some have migrated to other provinces to find work.
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RECOMMENDATION

Decision makers at all levels (provincial, communities’ levels) can address medium and long-term
adaptation needs. For this to occur the Adaptation Plan process should be used by relevant sector to:
● Consolidate overall adaptation activities and embark on a coherent and strategic adaptation
approach at the community level.
● Encourage the provision of adequate and predictable support which considers the
comprehensive, continuous and iterative nature of the Sub-National Adaptation Planning
process.
● Create confidence in agencies to support local water use communities, with actions that go
beyond the implementation of projects.
Farmers need to improve their resilience to disruptions in agricultural production caused by low water
flow through more efficient use of water and soil resources. This adaptation should be focused on the
development and utilization of water resources, configuration of water, water conservation, protection
and management of agricultural resources, and improvements in agricultural production, with the
goal of achieving sustainable development.
6.3

Lessons learned from the low flow/drought events and future plans.

The following suggestions, adaptations and plans are offered to respond to future occurrences of low
water flow and drought in Cambodia:
● Implementation of existing policies has not been totally effective and further attention could
be given to water resilience policies, as well as water resource and climate change adaptation
strategies.
● Provincial departments need to engage in the further development of water infrastructure and
water management for agriculture to support the sustainability of water resources and to
improve adaptation policies.
● Refrain from planting a second dry season rice crop each year.
● Good cooperation across country borders is vital for solving problems caused by natural
disasters.
● Long-term climate change adaptation plans from the Ministry of Water Resources and
Meteorology include structural measures, such as the construction of reservoirs, dams and
canals for irrigation schemes, with support from the government and development partners;
this includes construction of new dams, main canals and secondary canals to reduce flooding
and to supply water for irrigation and intervention during drought events.
● Installation of additional automatic hydrological and weather stations and related data
processing facilities.
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● Cooperation with national authorities for the collection of hydro-meteorological data,
information exchange and sharing of forecasts and management information.
● Local communities should explore short-cultivation, high-yield rice varieties and use more
water-efficient crops.
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Annex

Questionnaires for Household Survey
Socio-Economic Survey - HOUSEHOLD

Date:

Investigator:

QID:

SECTION 1: PROFILE OF HOUSEHOLD
1. Identification/ Location:
Project Name:

Province

Commune

Village

GPS: N……............./ E …..............
2. Profile of Household head
2.1 Name Respondent/ Household head :______________________________________________________
Phone:
2.2 .Sex:

1.Male,

2.3 .Age:

2.Female

years

2.4 .Ethnicity:

1.Khmer,

2.Chinese,

3.Vietnamese,

2.5. Religion:

1.Buddhism,

2.Islam,

3.Christian,

2.Married,

3.Divorced,

2.6 .Marital status:

1.Single,

2.7. How many members are there in your familly (incl. Husband + wife)?

of which

Male

5. Other:__________________
5.Other:__________________
4.Widowed,

5.Other:_____

Female

children below 16

2.8 .Education of HH head :
1.No education,

4.Lower Secondary

2.Primary not completed,

5. Upper Secondary

3.Primary school

6.Bachelor's and above

2.9 Main occupation (Head of Household):
1.Farmer
2. Fisherman
3. Government Official
3.Other (Specify):………………………………
2.10 Secondary Job (Head of Household):
1. Motor/car taxi
2. Worker
3. Small trader/Shop/hairdresser/Clothes//motor repair
4. Business
5. Non-timber products
6. wood cutting
7. Other (Specify):………………………………
2.11 Have you got any member in your family migrating for seeking temporary job in City

1.Yes, …..…pers.
2.No
lengh of stay

2.11.1 What kind of job do they do in the city?

months/year

Riels/month

2.11.2 How much money they sent home per month?

2.12 Have you got any member in your family migrating for seeking job abroad

1.Yes, …..…pers.
2.No
lengh of stay

2.11.1 What kind of job do they do abroad?

Riels/month

2.11.2 How much money they sent home per month?

3. Household wealth assessment
3.1. Wealth assessment

1. well off,

Tile/Sheet roof house
have TV+Radio
Plot of land up to 10ha
Enough rice all year
Food deficit 0
Small shop

3.2 Food security (Rice)

1.
2
3

2. average,

3. poor,

Galvanized roof house
Have TV+Radio
Plot of land up to 3ha
Lack rice for only 2-3
Food deficit 1-3mths
2-3 buffalo/ cow

Thatch roof house
No saving
Plot of land less than 0.5ha.
Not enough food for half of year
Food deficit is 4 to 6 mths.
No large livestock.

Enough rice all year for consumption
Enough rice with suplus sale
Lack rice for only ………….month

49

months/year

CROPPING PATTERN

CURRENT SITUATION

50

Crop type (s)

Variety names

: Land Preparation (LP)
: Broadcasting (BC) or Transplanting (TP)
: Growing stage after seeding (GS)
: Harvesting (H)

SPECIFY THE CULTURAL OPERATIONS:

8

8

7

6

5

4

3

2

1

Plot
No

Duration
(days)

Cropped area
(ha)

cropped area = physical area

Total area (ha)

Present cropping pattern grown in wet and dry season

Notes:

Irrigated
(Y/N)

* one line per plot.
* average yields for a normal year within the past 3 years.
* For crop rotation on a same plot (vegetable): mention all the crop patterns together on the same line
* In case of intercropping: mention the two crops together on the same line
* include also fruit trees

Jan
Feb
Mar
Apr
May
Jun
Jul
Aug
Sep
Oct
Nov
Dec
Average
Yield
1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3 1 2 3
(t/ha)

Indicate current average cropping pattern for each land plot of the HH
for both WS and DS crops, and fruit trees
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15

14

13

12

11

10

9

8

7

6

5

4

3

2

1

Plot No

Location:

SECTION 2

Type of catch

Rainy Season

Dry Season

Number of fishing trips per month

Type of Catch

Gasoline (Litre)

Total (Kg)

Person

One-time fishing costs
Rainy Season Dry Season

Yield per time (Kg)

CURRENT SITUATION

Sales price
(Riel/kg)
Unchanged Increase

Decrease

Variation of
Fishing output (in the last 10 years)
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2.1 How do fishing yields change?
1 Decrese (since…....................)
2 Increase
3 Unchange
4 Don't Know

2.2 Fish Catch variation in 2017 - 2020
No.
1
2
3
4

Year
2017
2018
2019
2020

Fish Catch per day(kg)

Fish Catch per season (kg)

2.3 Why is fishing output declining?
1 Climate
2 Low flow
3 Drought
4 Increasing number of fishermen
2.4 If fishing yields increase, why?

…......................................................................................................................................................................................................................................................................................

…......................................................................................................................................................................................................................................................................................

…......................................................................................................................................................................................................................................................................................
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52

.

.

.

Assessing the Impact of Low Water Flow on the Mekong Riverine and Tonle Sap Lake Communities

Final Report
Continue from QID: ………....

SECTION 3: CROP BUDGET (one budget for each crop type of the farm)

We would now like to ask some questions regarding the inputs and outputs of your land.The questions relate to a single crop (variety).

Crop:

Rice ……………….
Area planted (ha):

A. Output (2019)

unit

Total Rice Paddy harvested

…………………………………….. ha
Quantity

Price (Riel/kg)

Total Amount in Riel

kg

Rice Paddy sold

kg

Rice Paddy used/ consumed on farm-household

kg

Straw for feeding for own animals

(a)

kg
TOTAL OUTPUT

B. Input

Unit

Quantity

Rice ( Riel/kg)

Total Amount in Riel

1. Seed
Seed paddy- purchased

kg

Seed paddy - self production

kg

If TP, Nursery management ( after care, irrigation, fertilizer, pesticides)

LS
Sub total 1. SEED

(b)

2. Fertilizer
Urea

kg

DAP

kg

16.20.0

kg

Other fertilizer (specify):

kg

Manure (e.g. Cow manure)

Ox-cart
Sub total 2. Fertilizer

( c)

3. Pesticide / Herbicide
Folidol

liter

2,4-D

kg

B99

Other ……………...……..……………………..
4. Pumping & Water Costs

Sub total 3. Pesticide/herbicide

No. of times of pumping or watering per cropping season

Unit

Quantity

Price Riel/unit

Total Amt.in Riel

(d)

N°

Diesel used for pumping each time (use own pump)

liter

Pumpset hire during last season

times

Water irrigation fees paid over the last 12 months (ISF)
Sub total 4 Pumping costs
Distance

5. What is your main sources of irrigation
1. rain water/ no irrigation

…...……...m

2. river

…...……...m

3. well or drilling

…...……...m

4. pond

…...……...m

5. Tonle sap

…...……...m

Number of watering
& duration per
watering

2 | Page
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6. Labor (number of man.days)

Family
M

Shared
F

M

Hired
F

M

F

Price/day

Total Amt.in Riel

Land Preparation
First plowing
First harrowing
Second harrowing
Final harrowing/leveling
Transplanting or broadcasting
Watering
Weeding
Fertilizer application
Pesticide application
Harvesting / Threshing
Transportation
Drying
Other
Total labor

(f)

7. Lunch provided for hiring/ Sharing labor

(g)

8. Interest on loan buying seed & fertilizer, (Rate:………...%/ month)

(h)

9. Rent tractor/ Hand tractor/ Bullocks for Plowing

(i)

10. Rent harvesting/threshing machine

(j)

11. Other variable costs (transport costs, bags…..)

(k)

A. Rice Production Variation (2017 - 2020)
No.
1
2
3
4

Year
2017
2018
2019
2020

Rice Production for Wet Season (kg)

Rice Prodcution for Dry Season (kg)

3 | Page
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SECTION 4: AGRI-EXTENSION AND CREDIT
4.1. AGRICULTURAL EXTENSION
Have you used any agricultural extension services this year ?

(Y/N)

If Yes, for which purposes?

If Yes, what was the source?
(government PDAFF, private sector, project, NGO, etc.)
If Yes, were you satisfied with advice?

(Y/N)

Which extension support would you like ?
(eg: fertiliser application, water management, rice technology, …)

4.2. ACCESS TO CREDIT
Short Term Credit
Did you get short term credit in 2020 ?
If Yes, from which source and for which purpose?
SOURCE

1. Rural Dvpt Bank/commercial Bank
2. Microfinance bank
3. Cooperative / Village savings & loans
3. NGO
5. Relatives
6. Others (mills, middleman...)

PURPOSE

1. Seeds
2. Fertilizers/pesticides
3. Farm implements
4. Purchase of animals
5. Veterinary drugs
6. Pump
7. Fishing gear
8. Others (specify):

(Y/N)

Source
(Y/N)

Amount (Riels)
(Riels)

Duration
(months)

Interest rate
(% per month)

Purpose
(ref numbers)

Amount (Riels)
(Riels)

Duration
(months)

Interest rate
(% per month)

Purpose
(ref numbers)

Long Term Credit
Did you obtain long term credit during last 3 years?

(Y/N)

If Yes, from which source and for which purpose?

Source
(Y/N)

SOURCE

1. State/commercial Bank
2. Cooperative
3. Village savings/loans bank
3. NGO
5. Relatives
6. Others (specify)

PURPOSE

1. Seeds
2. Fertilizers/pesticides
3. Farm implements
4. Purchase of animals
5. Hand tractor
6. Pump
7. Fishing gear
8. Others (specify):

4 | Page
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SECTION 5 : POTENTIAL FOR AGRICULTURAL PRODUCTION AND FISHERY PRODUCTIONS
5.1. Which were the three main causes of losses on the standing crops last year
by order of importance ?
1. Low Water Flow
3. Flood
4. Weeds infestation
5. Insect pests
6. Crop Diseases
7. Wildlife
8. Other (specify):

indicate n°

Crop

% loss

FIRST

SECOND

THIRD
5.2. Does commune have ever faced drought coaused ?

Y/N

5.2.1 If yes , what month ?

Duration, how many day ?

5.2.2 What kinds of crop were drought ?
1. Wet rice
2. Fish
3. Other…........................................................

% of damage
% of damage
% of damage

5.4. In the past 10 years, what types of natural hazards has your village experienced?
1 = Drought
2 = Cyclone
3 = Landslides
4 = Flood
5 = Big storm
6= Other (specify)
5.5. What affects your livelihood (multiple answers are allowed)?

5.6. How do drought contribute to your livelihoods?

5 | Page
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5.7. Have you done anything to adapt the annual drought for your own benefit?
1. No
2. Yes (please specify…......................)
5.8. Has the frequency and/or severity of drought/low flow changed over the past 10 years?
1. No
2. Yes (please specify…......................)
5.9. Are you prepared for when a drought/low flow occurs?
1. No
2. Yes
3. Do not know
5.10. Does your village have a disaster management plan?
1. No
2. Yes (please specify…......................)
3. Do not know
5.11. Do you believe it supports your livelihood?
1. No
2. Yes
3. Do not know
5.12. Have you made any changes to the way you work to adapt to the drought/low flow?
1. No
2. Yes (please specify…......................)
3. Do not know
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Contact Information:
#9-11 Street 476, Toul Tompong,
P.O. Box 2295, Phnom Penh 3, Cambodia.
Email: info@ngoforum.org.kh
Phone: (855)23-214 429
Fax: (855)23-994 063
http://www.ngoforum.org.kh

