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“Fierce competition for freshwater may well become a source of conflict and 
wars in the future”– Kofi Annan, 2001.



Key Challenges

• Pollution Spread Across Borders

• Industrial, agricultural, and urban runoff 

from one country can degrade water quality 

downstream.

• Lack of Harmonized Standards

• Different countries often have varying 

water quality standards, leading to 

challenges in enforcing uniform policies.

• Monitoring and Data Sharing Gaps

• Limited coordination and capacity to 

monitor water quality across borders 

complicate early warning and intervention 

efforts.

.

Transboundary Water Quality Management Issues

Major Causes of Water Quality Deterioration

•Industrial Pollution

• Discharge of heavy metals, chemicals, and toxins 

into shared water bodies.

•Agricultural Runoff

• Excessive use of fertilizers and pesticides 

contributes to nutrient pollution, causing 

eutrophication.

•Sewage and Wastewater

• Untreated or poorly treated domestic and industrial 

wastewater impacts downstream water quality.



Technological Innovations in Transboundary Water Quality 

Management

Remote Sensing

Satellites can monitor 
water quality parameters 
from space, providing a 
broad overview of water 
bodies and identifying 
pollution sources.

In-Situ Sensors

Automated sensors can 
be deployed in rivers, 
lakes, and groundwater 
to collect real-time data 
on water quality 
parameters.

Data Analytics

Advanced data analysis 
tools can help identify 
trends, predict future 
scenarios, and support 
informed decision-
making in transboundary 
water management.

Modeling and Simulation

Computer models can 
simulate the impacts of 
various management 
scenarios on water 
quality, helping to 
evaluate different 
options and make 
informed decisions.



Case Studies of Successful Transboundary Water Quality 

Management CooperationsRhine River Great Lakes

Pollution: In the 20th century, industrial activities, such as steelmaking, 

chemical manufacturing, and automobile production and also untreated or 

inadequately treated municipal wastewater, led to the pollution of the Great 

Lakes, the largest freshwater system in the world.

•Pollution: The Rhine River was heavily polluted during the 20th 

century.

•Sources: Industrial waste, sewage, and agricultural runoff 

contributed to the pollution.

•Biodiversity Impact: The decline in water quality negatively 

affected the river's biodiversity.

•Salmon Decline: The salmon population, once abundant, in 

Rhine river virtually disappeared due to the polluted waters and 

destroyed spawning grounds. 

•International Cooperation: European countries, including 

Germany, France, Switzerland, and the Netherlands, recognized 

the Rhine River's environmental crisis and formed the 

International Commission for the Protection of the Rhine (ICPR) 

in 1950.

•Pollution Reduction Efforts: The ICPR and its member states 

implemented various measures (wastewater treatment, industrial 

pollution control, habitat restoration, and water quality monitoring)  

to reduce pollution and restore the river's ecosystem.

• Success of International Cooperation: 

Return of Salmon: Improved water quality 

has led to the return of salmon to the Rhine 

River, indicating ecological recovery

International Cooperation and Regulatory Measures

• Recognizing the urgent need to protect the Great Lakes, the United States 

and Canada signed the Great Lakes Water Quality Agreement (GLWQA) in 

1972. This agreement established a framework for joint efforts to restore 

and maintain the chemical, physical, and biological integrity of the Great 

Lakes.

• It has significantly improved the health of the Great Lakes, reducing 

pollution and protecting biodiversity.



India-Bangladesh Transboundary Cooperation

India-Bangladesh Cooperation: Indo-Bangladesh Joint Rivers Commission 

(JRC) was established through a joint declaration in 19 March, 1972.

• Vision: Equitable sharing and joint management of transboundary water 

resources

• Total 57 transboundary Rivers

• 54 rivers from India 

• 3 rivers from Myanmar

• China, India, Nepal, Bhutan and Bangladesh share the Ganges–

Brahmaputra–Meghna (GBM) system

• 93% of the GBM basin is located outside Bangladesh

• But 92% water pass through Bangladesh

GBM River Basin Map



Mathabhanga-Churni River Pollution Managemen; Bangladesh-India

•Transboundary River: The Mathabhanga 

river flows in Kushtia district of Bangladesh 

and it flows in the name of Churni after 

entering India. 

•Pollution Concerns: The Indian side raised 

the issue of pollution of river Churni. It was 

due to effluents of Darshana Sugar Mill 

(Carew & Co.) located in Bangladesh. 

•Mitigation Efforts from Bangladesh:

• Bio-Fertilizer Plant: The sugar mill 

has set a bio-fertilizer plant to utilize 

distillery wastes.

• ETP Implementation: The sugar mill 

has installed an effluent treatment plant 

(ETP).

• Future Plans: The remaining spent 

wash will be used for biogas 

production.

•Joint Monitoring: It was decided to have a 

joint visit to assess the ground situation

Still location of the ETP site and river

Location and Waste discharge point in the Mathabhanga River



Pollution Concerns: The water quality of the river 

was very bad. It was discovered that untreated wastes 

from Agartala Municipality, Hospitals and different 

industries of Tripura, India is being discharged to the 

city drains that flows to the Titas river in Bangladesh 

via Akhaura C&B Khal and Janji river. 

•Mitigation Measures:

• India has installed one ETP of 8 MLD and put 

into operation. 

• Bangladesh has repeatedly urged India to 

expedite the implementation of more ETPs.

• The Indian side reiterated their sincere 

commitment about the installation of two ETP 

and four STPs.

•Joint monitoring: A joint visit to assess the ground 

situation after the completion of the ETP/STPs. 

•Ongoing Collaboration: The JRC has been 

discussing the issues in bi-lateral meeting.

Titas River Pollution Management: Bangladesh-India



Conclusion and Future Outlook

Transboundary water quality management is a crucial aspect of sustainable development, requiring 

international cooperation and commitment. 

By adopting a collaborative approach, utilizing technological innovations, and promoting stakeholder 

engagement, we can ensure the long-term health and sustainability of shared water resources for 

future generations.
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