
 

 

 

 

 

 

 

 

 

 

 

The River Basin Management approach  

An important argument for integrated water management 

within the boundaries of the catchment is that all uses and 

discharges are linked through the hydrological cycle.  Hence the 

component parts of a water system need to be understood in 

relationships with each other.  

The principle of the river basin management approach is 

emphasized as an important objective for Myanmar in both the 

National Water Framework Directive (NWFD) and in the 

National Water Policy (NWP).  

The project involves development and capacity building of practical water management tasks in the 

Bago Sub-basin. These tasks consist of: identification and characterization of water bodies, including 

chemical and ecological status and monitoring, pressure analysis, risk assessment, economic analysis 

of water use; Classification, Environmental goals, Program of measures to reach the goals, and the 

development of a River Basin Management Plan for the Bago Sub-basin Area.  

 

 

 

 

 

 

 

The River Basin Management Plan  

An important aim for sustainable development of a river basin is a 

River Basin Management Plan (RBMP). A RBMP will be developed as 

a coordinated effort by sector and environmental authorities being 

members of the River Basin Area Committee. A non-governmental 

stakeholder group referring to NGOs and civil society will meet to 

discuss and to provide input to the Sub-basin Area Committee.  

 

Integrated Water Resources Management  
Institutional building and training 

The project which is a collaboration between Forest Department/ 

MONREC, IWUMD / MOALI and DWIR /MOTC and the Norwegian 

Institute for Water Research (NIVA) pilot implements the River 

Basin Management approach in the Bago Sub-Basin.  

 

The long term goal is well-functioning Integrated Water 
Resources Management for inland waters in Myanmar.  
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Characterization of pressures in Bago 

Main water users and uses 

The Bago Region has a total of about 4.8 million inhabitants with 22 % living in urban areas (Department of 
Population 2015). The majority live in the lower parts of the catchment. The main use of water is irrigation of 
agricultural areas. In the upper part of the Bago River basin, a total of ten large dams and reservoirs are 
present, the main usage is for irrigation and drinking water, and one is also used as a reservoir for hydropower 
production. 

The second largest water use is domestic use and includes in the different municipalities sanitation and 
drinking water. Drinking water is usually extracted from drinking water reservoirs, and shallow wells. Rainwater 
is also collected for domestic purposes. There are relatively little industrial activities in the Bago Region, apart 
from agriculture. 

Protected Areas and land use restrictions in Bago Sub-basin Area  

Moeyungyi Wildlife Sanctuary (RAMSAR sight since 2004) and Zarmani-Inn reservoir are wetlands in Bago 
protected for management of biodiversity and ecosystems.  
 

Shwekyin and Kantawgyi are protected public forests. The watershed area of Kantawgyi is protected to 
enhance water flows into the Kantawgyi Lake, to sustain water supply for drinking water, irrigation and to 
reduce rate of sedimentation. 
There are restrictions on land use upstream dams and reservoirs used for irrigation. Reservoirs are protected 

by prohibiting mining industries on first and second tributary upstream reservoir area. The following 17 dams 

and reservoirs can be found in the Bago Region:  Zaung Tu, Zalat Htaw, War Ka Toke, Shwe Pyi(3), Shwe Laung, 

Salu, Pyinpon, Mazin, Alaing Ni, La Gun Pyin, Kodu Kwe, Kawliya, Bawni, Ye New, Baing Dar, Kyun Chaung, and 

Shwe Kyin. 

  

 

 

Figure 2. Water body division of the Bago basin (numbers) and 

locations for biological and chemical monitoring (green circles)  

Figure 1. Forest Cover in Bago District (GIS and RS section, 

Planning and Statistics Division, Forest Department)  



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

 

 

 

 

Pressures 
GIS data for upstream Bago River basin has shown substantial clear cuts during the last 15 years, the large 
clear cuts have been concentrated to central and northern parts of the Bago River basin (Figure 1). Mercury, 
micro pollutants and high sediment loads are important parameters that become mobilized with 
deforestation and follow the river downstream to where water may be used for irrigation and domestic use. 
 

The main pressure from urban areas is sewage from human feces due to the lack of proper sewage treatment. 
Pathogens such as E-coli, Clostridium perfringens, Campylobacter and Salmonella common in human and 
animal fecal are hazardous to human health. Waste disposal is another problem in urban areas as the river is 
used for disposal of waste. The waste affects the environment and human health.  
 
Large amount of fertilizers used in the agricultural plains will increase concentrations of phosphorus and 
nitrogen in the river by runoff. This may lead to eutrophication, toxic algal blooms and reduced oxygen levels.  
 
Sea level rise, climate change and future drought enhance salt water intrusion into freshwater areas of Bago. 

Figure 2. Figure over deforested areas in Bago 

between the years 2000 to 2014.  

To investigate ecological status in the selected water 

bodies (Figure 3), chemical and biological parameters are 

monitored: Macroinvertebrates (biology) and chemistry; 

metals - mercury (Hg), copper (Cu), nickel (Ni), lead (Pb), 

chromium (Cr), zinc (Zn), Manganese (Mn), Cadmium (Cd), 

Iron (Fe) and arsenic (As); physio-chemical – pH, turbidity, 

suspended solids (SS), alkalinity, calcium (Ca), potassium 

(K), chloride (Cl), magnesium (Mg), sodium (Na) and 

sulfate (So), nitrogen (TN), nitrate (NO3), phosphate (PO4-

P), phosphorous (TP) and ammonia (NH4). 

Water samples are collected every month by FD and 

IWUMD staff, and samples are analysed at the Forest 

Research Institute laboratory (NPT), at the IWUMD 

(Yangon) and at NIVA (Norway).   

Figure 3. Macroinvertebrates are excellent indicators of 

organic pollution 

Water quality characterization in Bago  

Ecological status classification for lakes and rivers are initiated by the use of available data and expert 

judgement.  

Biological indicators directly show relevant responses to environmental pressures. Such indicators integrate 

their responses over time and space, potentially lowering sampling effort and cost.  

Drinking water: surface waters which are used as drinking water sources should be subject to additional 

monitoring. 

Habitat and species protection areas: Monitoring should be carried out to assess the magnitude and impact 

of all relevant significant pressures on such bodies and, where necessary, to assess changes in the status of 

such bodies. 

The Bago River monitoring programme  

35 water bodies (Figure 2) have been selected for monitoring based on similar water body type (catchment 

area, altitude, geology and region) and exposure to similar pressure types (factories, agriculture, towns, and 

dams). The water body is the management unit in which environmental objectives will be linked.  



 

 

 

Biological water quality elements 

Preliminary results show that macroinvertebrates respond to pollution in the Bago River much the same way as 

elsewhere in the world. Therefore, we believe it will be a suitable biological indicator also in Myanmar. More 

research and data are needed in order to define class boundaries. So far we can separate between low and 

high levels of pollution (Figure 4). 

   

Figure 4. The composition of macroinvertebrates from unpolluted (top left), moderate (top right) and high pollution (bottom) streams sites  

in the Bago River sub-basin. Only a few and tolerant species survives high pollution.  

The investigations so far indicate no metal pollution in the Bago River basin. Concentrations of nutrients and 

suspended particles (brownish water colour) in the water were on the contrary elevated in some areas, and 

indicates a worsening of the status especially from Bago city and downstream. High levels of particles in the 

water makes the water turbid and may contain pesticides, nutrients, pathogens (bacteria, viruses and 

parasites), and other pollutants. Pathogens give infectious diseases to human and animals, and inorganic 

particles may cause a buildup of sediments. Nutrients can cause toxic water (algal blooms) and depletion levels 

of oxygen in the water that cause fish deaths. Therefore, turbid water is often related to unhealthy water 

quality, and run-offs of nutrients and other suspended particles should be prevented. A preliminary 

classification of the Bago River sub-basin is shown in Figure 5. 

  

Figure 5. Preliminary classification of the Bago River sub-basin into one of the three categories “not at risk”, “possibly at risk” or “at risk” 

based on available data and expert judgements.  

Results from characterization work 

Preliminary classification 

The first classification of ecological status for all 

surface waters should be based on available data 

and expert judgement. The aim of this 

classification is to group water bodies into one of 

the three categories not “at risk”, “possibly at 

risk” or “not at risk”. At risk means that there is 

significant alteration in the ecological quality, 

while possibly at risk means moderate 

alternations or that there is not sufficient 

information to decide, and not at risk - no or 

slight alteration. The preliminary classification 

therefore helps to identify areas where 

monitoring should be focused and abatement 

measures most probably are required.  



 

Coordination Arenas for the development of River Basin Management Plan 

Coordination of actors on River Basin Area and Sub-Basin Area levels for the discussion of practical water 

management tasks and development of a River Basin Management Plan are needed.  

A River Basin Area Committee embraces all relevant sector and environmental authorities within the 

administrative units of the Bago Sub-basin Area. Attendance at the Committee meetings: Regional ministers, 

one from Natural Resources, Forestry, and Environmental Conservation and one from Agriculture and 

Livestock, parliamentary members, government officials from (11) departments and Township Development 

Committees in Bago Region. At the Committee meeting on March the 3rd, Mr. Kyaw Min San (Bago Regional 

Minister of MONREC) was elected as chair person, and one secretary Director Mr. Zaw Win Myint from Bago FD 

and two co-secretaries, Director Mr. Htay Aung from Bago, DWIR Deputy Director Mr. Ko Ko Oo from Bago 

IWUMD, were elected with the agreement of all participants.  

The Non-governmental Stakeholder Group – embraces people from NGOs, CBOs, civil society members, and 

other private actors. On March 2nd, the following secretaries were elected for the Non-governmental 

Stakeholder Group; Chairman of Twet Let Myar CSO, Member of USDP/Union Solidarity Development Party 

Bago District, and EC Member of National League for Democracy/NLD Bago District. 

The Committee and the Non-Governmental Stakeholder group will meet separately and regularly in 2016- 2018 

to discuss: prioritized management issues, environmental objectives, the programme of measures,  

to develop the River Basin Management Plan.  

 

Meeting for the discussion of prioritized management issues in Bago (September 2016)  
The members of the Committee discussed and proposed a number of pressures as prioritized management 
issues for the Bago Sub-Basin Area (see Table 1).  

Table 1. Pressures as identified by the Bago Sub-basin Area Committee and the Non-governmental Stakeholder 
Group Meetings 

Bago township Thanatpin ts Kawa ts Waw ts 
Sewage  
Garbage 
Sand mining 
Industrial waste 
River Bank Erosion and 
Sedimentation 
 

Salt water intrusion 
Invasive shell species 
destroying the paddy fields 
High concentration of 
phosphorus and nitrogen 
Ground water pollution  
River Bank Erosion and 
Sedimentation 

Salt water intrusion 
Invasive shell species 
destroying the paddy fields 
High concentration of 
phosphorus and nitrogen 
River Bank Erosion and 
Sedimentation 
 

Salt water intrusion 
Invasive shell species 
destroying the paddy fields 
High concentration of 
phosphorus and nitrogen 
River Bank Erosion and 
Sedimentation 
 

 

 



 

Biodiversity and their variety of habitats in lakes, rivers, and transitional 

must be ecologically sustainable.  

Consistent and sufficient water flow to secure ecosystem services for 

biodiversity and human security in a living and thriving river system. 

Reduce erosion to protect soils adjacent rivers, streams and lakes and to 

reduce transportation of pollution. 

Contaminants shall not affect human affect human health or biological 

diversity in terrestrial and aquatic environments  

The objective will likely be reached – moderate status 

Meeting for the discussion of Environmental objectives in Bago  
Bago Sub-basin Area Committee meeting November 2016, and Bago Non-Governmental Stakeholder Group 

meeting February 2017. 

The Committee and the Group discuss relevant environmental objectives in the Bago Sub-basin. The discussion 

focused on relevant objectives on national, regional and local level. The objectives are as according to the EU 

Water Framework Directive, categorized with reference to a, chemical water quality element, a biological 

water quality element, and a hydro morphological quality element.  

A sustainable development goal refers “safeguarding living oceans, rivers and lakes for the benefit, 

safety and enjoyment of present and future generations.  
 
The environmental objectives shall contribute to the sustainable development goal: 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 6. A traffic light system may be used to track and predict the progress of reaching the environmental objectives. 

Eutrophication shall not have a negative impact on biodiversity, human 

health, or deterioration of water quality in ocean, rivers and lakes 

Chemical water 

quality element 

Hydro-

morphological 

water quality 

element 

Biological 

water quality 

element 

The objective will be reached – good status 

The objective will likely not be reached – poor status 

The objective will not be reached – bad status 

The objective will be reached – high status 



 

Meeting to discuss abatement measures for reaching environmental objectives in Bago  
Bago Sub-basin Area Committee meeting March 3rd 2017, and Bago Non-Governmental Stakeholder Group 

meeting June 19th 2017. 

The Committee meeting on March 3rd discussed in groups and then groups presented: 
1. Relevant abatement measures for each of five water body types to reach the environmental aims;  

  
2. The groups were asked to be specific and indicate institution (and what level) to be responsible for 

implementing the measures 
 

  
 

  

Protected water bodies 
for biodiversity  
 

Dams for irrigation and 
drinking water 
 

Upstream Bago water 
body types 
 

Bago city water body 
types,  
 

Downstream Bago 
city water body 
types  

 

The members of the Committee were divided into five groups, each group were to discuss abatement 

measures for one of the specific water body type (specified above). Table 2 presents the different abatement 

measures suggested by the different groups. The next step involves prioritizing among suggested abatement 

measures.  

 

Table 2. Abatement measures as suggested by the Bago Sub-basin Area Committee Meeting 

 

Protected Areas 
for biodiversity 

Dams and 
reservoirs 

Upstream Bago 
City 

Bago City area Downstream Bago city 

Man-made issues 
(waste disposal) 
 

Upgrade proper 
draingage System 

Reforestation, 
rehabilitation e.g. 
Kan Taw Gyi 
watershed  

Public awareness Construction of erosion 
control Wall 

Reduce invasive 
species 

Reduce salinity 
hazards and water-
logged conditions 

Training to local 
people how to use 
pesticides and 
fertilizers. 

Locate alternative 
place for garbage 

Controlling using chemical 
fertilizers 

Awareness raising of 
local people, ex. 
control on fishing 

Minimize pesticide 
and fertilizer use  

Watershed 
plantation, to 
reduce protect soil 
erosion 

Treatment plant for 
sewage 

Planting trees in buffer 
strips 

Ecosystem and 
biodiversity 
conservation 
especially for 
migratory birds  

Watershed 
management to 
control Erosion 

Regulations, and 
public awareness to 
local people don’t 
dump near the river 
and in the river 

Rules & Regulations 
(law enforcement) 

Controlling environmental 
Pollution & monitor water 
quality 

Counter measures 
for natural disasters 

Alertness for local 
people to improve 
willingness to 
participate 

Sand mining based 
on permits & 
license rules, and 
an EIA/SIA   

Treatment plant for 
industrial waste 

Reduce number of permits 
for sand mining 

 

 

 

Funding agency:The Norwegian Ministry of Foreign Affairs / The Royal Norwegian Embassy in Myanmar 

Contact information: Watershed Management Division, Forest Department, Ministry of Natural Resources and Environmental 

Conservation (MONREC). Email: watershedfdmoecaf@gmail.com, https://www.facebook.com/Integratde-Water-Rescources-

Management-IWRM-448331942221896/  
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