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Abstract: 

The Mekong Delta, one of the world's most productive and vulnerable river 

deltas, faces existential threats due to anthropogenic activities such as dam 

construction, sand mining, and groundwater extraction, combined with the 

impacts of climate change. This paper synthesizes existing research and field 

studies on sediment starvation, saline water intrusion, and land subsidence, 

arguing for the adoption of an ecological economics framework to address 

these challenges. The approach emphasizes the need for sustainable 

management of natural resources, integrated governance, and international 

cooperation to safeguard the delta's future. By focusing on six key actions—

avoiding high-impact dams, maximizing sediment passage, controlling sand 

mining, transforming agriculture, maintaining floodplain connectivity, and 

leveraging nature-based solutions—this paper outlines a roadmap for 

preserving the Mekong Delta for future generations. 
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1. Introduction 

The Vietnamese Mekong Delta (VMD) is a unique and complex ecosystem, 

integral to Vietnam's socio-economic stability. However, over the past few 

decades, human activities and environmental degradation have reversed a 

7,000-year trajectory of land progradation, leading to significant losses in land 

area and functionality (Schmitt et al., 2021). The combination of upstream dam 

construction, intensive sand mining, and unsustainable agricultural practices has 

resulted in sediment starvation and increased vulnerability to saline water 

intrusion (SWI), contributing to the degradation of the delta's ecological health 

(Anthony et al., 2015; Eslami et al., 2019). This paper argues that an ecological 

economic framework, which integrates both environmental and economic 

considerations, is essential to addressing the complex challenges facing the 

Mekong Delta in the context of climate change. 

2. Ecological Economics: A Framework for Delta Sustainability 



Ecological economics offers a paradigm that emphasizes the interdependence 

of ecosystems and economies. Unlike traditional economic models that focus on 

maximizing short-term gains, ecological economics advocates for the 

sustainable management of natural resources to ensure long-term human and 

environmental well-being (Costanza et al., 1997). In the Mekong Delta, this 

approach is particularly relevant given the delta’s dual role as a critical 

agricultural hub and a fragile ecological system. The delta produces more than 

half of Vietnam’s rice output and plays a vital role in the global rice market 

(Kondolf et al., 2014). However, the current focus on agricultural intensification 

and infrastructure development threatens its long-term viability (Schmitt et al., 

2021). 

Adopting an ecological economic framework in the Mekong Delta would involve 

rethinking economic activities through the lens of ecosystem services—flood 

regulation, sediment deposition, and biodiversity support. Such an approach 

requires multi-scale governance that addresses local issues, such as saline water 

intrusion, as well as upstream drivers of environmental degradation, like dam 

construction and sediment trapping (Biggs et al., 2009). 

3. Sediment Starvation: The Delta's Lifeblood Depleted 

One of the most critical issues facing the Mekong Delta is sediment starvation. 

Historically, the Mekong River delivered 140–160 million tons of sediment to the 

delta annually, replenishing land lost to subsidence and erosion (Bravard et al., 

2013). However, sediment delivery has been halved due to the construction of 

hydropower dams, particularly in the upper Mekong basin in China (Schmitt et 

al., 2021). These dams trap sediment that would otherwise flow downstream, 

starving the delta of the materials needed to maintain its landmass. 

In addition to dam construction, in-channel sand mining in Cambodia and 

Vietnam has exacerbated sediment depletion. Sand, a critical resource for 

construction, is extracted at unsustainable rates, leading to riverbed incision, 

increased erosion, and diminished sediment availability (Anthony et al., 2015; 

Darby et al., 2016). Without sediment replenishment, the delta is sinking, and its 

capacity to buffer against rising sea levels is severely compromised (Minderhoud 

et al., 2020). 

To address sediment starvation, basin-wide cooperation is essential. Upstream 

and downstream countries must work together to ensure that sediment is 

allowed to flow freely through the river system. Sustainable sediment 

management strategies, such as sluicing, sediment bypasses, and retrofitting 



dams, can help mitigate some of the impacts of dam construction (Schmitt et 

al., 2021). Furthermore, controlling sand mining through strict regulations and 

promoting alternative construction materials could reduce the pressure on the 

river system (Bravard et al., 2013). 

4. Groundwater Extraction and Subsidence 

Groundwater over-extraction is another major driver of environmental 

degradation in the Mekong Delta. The region’s reliance on groundwater for 

agriculture, particularly for rice cultivation, has led to significant land subsidence 

(Minderhoud et al., 2020). As the land sinks, the delta becomes more vulnerable 

to flooding and sea-level rise, further exacerbating its ecological fragility. 

Subsidence in the Mekong Delta is occurring at alarming rates, with projections 

suggesting that under a ‘business as usual’ scenario, over 90% of the delta could 

be below sea level by the end of the century (Minderhoud et al., 2020). To 

mitigate subsidence, an ecological economic approach to water management is 

required. This would involve transitioning to less water-intensive crops, 

promoting efficient irrigation systems, and regulating groundwater extraction 

(Schmitt et al., 2021). Additionally, reconnecting the delta’s distributary channels 

to the floodplains could restore natural sediment deposition processes, reducing 

the need for groundwater-based irrigation (Bravard et al., 2013). 

5. Climate Change: A Compounding Threat 

Climate change is exacerbating the challenges facing the Mekong Delta, 

particularly through sea-level rise and increased variability in weather patterns. 

The Intergovernmental Panel on Climate Change (IPCC) projects that global sea 

levels could rise by up to 1 meter by the end of the century, which would 

submerge large portions of the delta (IPCC, 2019). In addition, the delta is 

experiencing more frequent and intense droughts, as well as changes in the 

timing and intensity of monsoonal rains (Darby et al., 2016). 

These climate-related threats are compounded by local factors, such as riverbed 

incision and sediment starvation, which have reduced the delta’s capacity to 

cope with environmental change (Käkönen, 2008). As saltwater intrudes further 

inland, freshwater supplies for agriculture and drinking water are becoming 

increasingly scarce, threatening both the delta’s economy and the livelihoods of 

its inhabitants (Anthony et al., 2015). 



Ecological economics offers a framework for addressing the compounding 

threats of climate change. By emphasizing the preservation and restoration of 

natural ecosystems—such as mangroves and wetlands—ecological economics 

can help buffer the delta against rising sea levels and extreme weather events 

(Besset et al., 2019). These ecosystems not only provide coastal protection but 

also enhance biodiversity and support sustainable livelihoods through eco-

tourism and sustainable aquaculture (Eslami et al., 2019). 

6. Six Key Actions for Delta Resilience 

In light of the complex challenges facing the Mekong Delta, this paper proposes 

six key actions to restore its ecological integrity and ensure its long-term 

sustainability (Schmitt et al., 2021). These actions align with the principles of 

ecological economics and emphasize the need for integrated, cross-sectoral 

approaches to delta management. 

1. Avoid High-Impact Dams: Future hydropower development in the 

Mekong River Basin must prioritize ecological considerations. High-

impact dams that trap sediment should be avoided in favor of alternative 

energy sources, such as solar power, which have less detrimental impacts 

on river systems (Kondolf et al., 2014). 

2. Maximize Sediment Passage Through Existing Dams: Where dams 

already exist, sustainable sediment management strategies, such as 

sluicing and bypasses, should be implemented to allow sediment to flow 

downstream and rebuild delta land (Schmitt et al., 2021). 

3. Control and Phase-Out Riverbed Sand Mining: Strict regulations must 

be enforced to control sand mining in the Mekong River. Sustainable 

extraction rates should be established, and alternative building materials 

should be promoted to reduce the demand for river sand (Bravard et al., 

2013). 

4. Transform Agriculture to Minimize Groundwater Extraction: 

Agricultural practices in the Mekong Delta must be transformed to reduce 

their reliance on groundwater. This could involve promoting less water-

intensive crops, improving irrigation efficiency, and encouraging the use 

of surface water for irrigation (Minderhoud et al., 2020). 

5. Maintain Connectivity of Delta Floodplains: Reconnecting the delta’s 

floodplains to its distributary channels is essential for restoring natural 

sediment deposition processes. This would involve redesigning water 

infrastructure to allow sediment-laden floodwaters to spread across the 

delta plain (Schmitt et al., 2021). 



6. Leverage Nature-Based Solutions for Coastal Protection: Mangroves 

and wetlands should be restored and expanded to provide natural 

protection against coastal erosion and storm surges. These ecosystems 

can also trap sediment, helping to rebuild delta land (Anthony et al., 2015). 

7. The Role of International Cooperation and Governance 

The challenges facing the Mekong Delta are not confined to Vietnam’s borders. 

The Mekong River flows through six countries, each of which has a stake in its 

management (Biggs et al., 2009). However, governance of the river basin has 

been fragmented, with competing national interests undermining basin-wide 

efforts to manage resources sustainably. Upstream dams in China, Laos, and 

Thailand have disproportionately affected downstream countries like Vietnam, 

which bear the brunt of sediment depletion and saline water intrusion (Schmitt 

et al., 2021). 

Ecological economics emphasizes the need for cooperative, basin-wide 

management of shared resources. In the Mekong context, this would involve 

creating governance mechanisms that promote equitable resource sharing and 

sustainable development across the river basin (Biggs et al., 2009). The Mekong 

River Commission (MRC) has made some progress in fostering cooperation 

among riparian states, but more needs to be done to ensure that upstream 

activities do not undermine the ecological and economic stability of 

downstream regions like the Mekong Delta (Schmitt et al., 2021). 

8. Conclusion: A Call for Ecological Economic Transformation 

The Mekong Delta is at a critical juncture. If current trends continue, the delta 

could largely disappear by the end of the century, with devastating 

consequences for the millions of people who depend on it for their livelihoods 

(Schmitt et al., 2021). However, by adopting an ecological economic approach, 

it is possible to reverse these trends and ensure that the delta remains a vibrant, 

productive, and resilient ecosystem. 

This transformation will require coordinated action across borders, sectors, and 

scales. The six key actions outlined in this paper provide a roadmap for 

integrating ecological economics into delta management. By avoiding high-

impact dams, maximizing sediment passage, controlling sand mining, 

transforming agriculture, maintaining floodplain connectivity, and leveraging 

nature-based solutions, it is possible to prolong the life of the Mekong Delta 

and protect it from the worst impacts of climate change. 



In conclusion, the future of the Mekong Delta—and the millions of people who 

depend on it—hinges on our ability to integrate ecological economics into its 

management and development. Only by addressing the root causes of 

environmental degradation and fostering cross-border cooperation can we 

ensure the long-term survival of this critical ecosystem. 
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