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Impacts on water quality and Impacts on water quality and 
sediment transportsediment transport
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Environmental objectives of the BDPEnvironmental objectives of the BDPEnvironmental objectives of the BDP

Maintain water quality and 
acceptable flow conditions

Manage salinity intrusion          
in the Mekong Delta

Minimize channel effects on 
bank erosion
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Causes of impactCauses of impact
• Change in flow characteristics
• Change in loads:

• Sediment trapping in reservoirs
• Agricultural development: 

increase in irrigated area and 
discharge of nutrients 
(N and P) and pesticides

• Population growth: waste 
water discharges
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Change in flow characteristicsChange in flow characteristics
Of importance are the 
dry season flows, 
these increase in 
general:
• Dilution of pollutant 

loads
• ‘Pushing out’ salt 

water intrusion in the 
Delta
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Change in loads: sedimentChange in loads: sediment
‘Before China Dams’
situation:
40% of sediment inflow

20 % of sediment inflow

40% of sediment inflow
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Change in loads: sediment 2Change in loads: sediment 2
In future:
• Inflow from 

China reduced 
with 25 to 65 %

• Inflow from 3 Ss 
basins reduced 
with about 40%

• Reduced 
tributary inflow



8th Meeting of the Regional Technical Working Group
1-2 February 2010
Vang Vieng City, Lao PDR

8th Meeting of the Regional Technical Working Group
1-2 February 2010
Vang Vieng City, Lao PDR

7

Now

Next 15-
20 yrs

Long term

Loose 
sediments

Loose 
sediments

Bed rock or 
structures 

Can’t be eroded

Bed rock or 
structures 

Can’t be eroded

Sandbars 
go, but 

decreased 
flood flow 
reduces 

bank erosion

Sandbars 
go, but 

decreased 
flood flow 
reduces 

bank erosion

Sediment flows 
largely maintained
Sediment flows 

largely maintained

Incision likely to startIncision likely to start

Sediment load decrease: main conclusions
• Geomorhological 

changes in the Mekong 
are driven by current 
developments under the 
Deftinite Future scenario

• For the foreseeable 
Future (20 Year Plan 
scenarios) changes at 
the regional scale are 
likely to be small

• In the long term, the river 
bed will start to incise, 
but changes will be 
constrained by the 
presence of rock beds 
and any future dams
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Sediment load decrease: consequencesSediment load decrease: consequences

• Bedrock confined channels will not 
change but sediment will be 
flushed out gradually in the 
reaches Chiang Saen-Vientiane and 
Strung Treng-Kratie (due to 
reduced inflow from the 3 Se 
basins). Hardly any erosion in the 
reach Pakse-Strung Treng

• Alluvial channels are readily 
erodible and bed levels may begin 
to fall within 20 years in the reach 
Vientiane-Nong Khai. Further 
downstream there are only local 
impacts downstream of bedrock 
controlled reaches and structures
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Sediment load decrease: consequences 2Sediment load decrease: consequences 2
• Sediment concentrations and 

yields will remain in the next 
20 years

• No decrease in floodplain 
sedimentation in Cambodia 
and Vietnam

• No increased coastal erosion 
in the Delta

• Bank erosion will reduce due 
to lower flood peaks, locally 
bed incision may create 
instability

• Cambodian and Delta river 
channels: no noticeable 
changes



8th Meeting of the Regional Technical Working Group
1-2 February 2010
Vang Vieng City, Lao PDR

Increase in loads of agro-chemicalsIncrease in loads of agro-chemicals

Reasons:
• Increase in agricultural area
• Increase in agro-chemical use

Overall loss of N and P:
increases with 300 to 500%
in Lao PDR, Thailand and
Cambodia, more or less 
doubles in Vietnam

N loss (ton/y) from fertiliser application
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Increase in loads of agro-chemicals 2Increase in loads of agro-chemicals 2

At the sub-basin level very 
high increases in loads from 
the Mun-Chi basin, the 3 Ss 
basins and the Tonle Sap 

N Loss from fertilizer use (ton/y)
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Increase in loads 2Increase in loads 2
• Increase in pesticide use 

follows same trend as 
fertilizer use

• Load increase due to 
population growth (BOD, N 
and P) probably limited 
due to improved sanitation

Overall impacts of 
increased loads reduced 
by increased flows in the 
low flow period
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Consequences for Water quality 
and ecology
Consequences for Water quality 
and ecology

Overall increases in concentrations of N and 
P will probably not lead to violation of 
threshold values 

Locally high discharges of agro-chemicals 
and waste water may violate standards and 
lead to uetrification

Insecticide/pesticide levels at present lo 
(below detection limit): inflow in future 
increases but consequences uncertain
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Salinity intrusionSalinity intrusion
Decrease in area affected by 
saline water intrusion, again 
largest effect due to Definite 
Future scenario
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Salinity Intrusions 2Salinity Intrusions 2
Potential increase in rice production has been 
calculated by overlaying salinity maps (dry 
season) with summer-autumn irrigated area 
maps and applying a damage curve

Problem: adaptation
measures (water
management) not 
taken into account


