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outline

Environment = Riverine Ecosystem

Water Quality Monitoring in LMB
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Connections between Basin ecosystems

Source: Murray–Darling Basin Authority 2011.
3



River Continuum Concept

Connections from 

upstream to 

downstream habitats 

control flow of energy 

and carbon � Primary 

production/Respiration 

Source: Vannote et. al 1980.
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hydrological processes in a river
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Environmental Monitoring
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Environmental Monitoring in LMB

Water Quality Monitoring

Ecological Health Monitoring
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Water Quality Monitoring
Source: MRCS 2018b. Countries # of Stations

(# in main stream)

Lao PDR 11 (5)

Thailand 8 (3)

Cambodia 19 (6)

Vietnam 10 (3)

Total 48 (17)

� Frequency: Monthly

� 3 stations on mainstream 

in Thailand:

1. Chiang Saen

2. Nakhon Phanom

3. Khong Chiam
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Total 48 (17)



Water Quality Monitoring

7 Parameters : 

� pH

� Electrical Conductivity (EC)

� Total Suspended Solids (TSS)

� Nitrogen

� Phosphorus� Phosphorus

� Dissolved Oxygen (DO)

� Chemical Oxygen Demand (COD)

Assessment: Water Quality Index (WQI)

1. For Protection of Aquatic Life

2. For Protection of Human Health

3. For Agricultural Uses
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1. For Protection of Aquatic Life

Water Quality Index

where,

pi = points scored on sample day i

n = number of samples from the 

station in the year

M = maximum possible score
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2. For Protection of Human Health

Water Quality Index

where,

F1 = % of parameters exceed 1

guideline

F2 = % of individual test each 

parameters exceed guideline

F3 = extent of exceed values
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Water Quality Index

3. For Agricultural Uses

Degree of Consequence:

None = 100% yield

Some = 50 - 90% yield

Severe = <50% yield
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Ecological Health Monitoring
Countries # of Stations

(# in main stream)

Lao PDR 11 (5)

Thailand 8 (3)

Cambodia 19 (6)

Vietnam 10 (3)
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� Frequency: Once every 2 years, 

Mar – Apr (Dry Season)

� 4 stations on main stream in Thailand:

1. Chiang Saen

2. Songkram River Junction at Nakhon     

Phanom

3. Nakhon Phanom City

4. Khong Chiam
Source: MRCS 2018a. 

Total 48 (17)



Ecological Health Monitoring

Sampling and Data Collection

General physical condition

On site Water quality

� Disturbance Score (SDS)

• Benthic Diatom• Benthic Diatom

• Zooplankton

• Litoral macroinvertebrates

• Benthic macroinvertebrates

� Abundance (mean no. of individual per sample)

� Average richness (mean no. of taxa per sample)

� Average Tolerance Score per Taxon (ATSPT)
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Ecological Health Monitoring

Benthic Diatom Benthic Macroinvertebrates
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Litoral Macroinvertebrates

Zooplankton



Sample Collection

Benthic Diatom Collection
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Source: MRCS 2010. 



Sample Collection

Zooplankton Collection
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Collect 10L of water and 

filter through plankton net

and transfer to 250mL jar

Source: MRCS 2010. 



Sample Collection

Litroal Macroinvertibrate Collection

D-Frame and 

transfer to 

Tray for 

sorting.
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sorting.

Source: MRCS 2010. 



Sample Collection

Benthic Macroinvertibrate Collection

Peterson 

Grab
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Source: MRCS 2010. 



Example of Species Identification 
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Source: PCD 2018



Example of Species Identification 
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Source: PCD 2018



Example of Species Identification 
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Source: PCD 2018



Ecological Health Assessment

Class (compare to reference site)

A: Excellent    B: Good   C: Moderate   D: Poor
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Source: PCD 2018
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