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CHAPTER 1: INTRODUCTION 

1.1. Purpose and Background 

The Mekong Delta, located in southwestern Vietnam, is a vast and fertile region 

formed by the Mekong River. This intricate network of waterways, mangroves, and 

rice paddies creates a unique and biodiverse ecosystem. It's home to over 20 million 

people and plays a crucial role in Vietnam's economy, particularly in agriculture and 

aquaculture. The Delta is often referred to as the "rice bowl" of Vietnam, producing a 

significant portion of the country's rice, fruits, and seafood. Despite its richness, the 

Mekong Delta faces a number of serious environmental challenges, many of which are 

exacerbated by climate change and human activities. Currently, the Mekong Delta is 

one of the world's most vulnerable regions to climate change, with rising sea levels 

and land subsidence posing significant threats to its communities and ecosystems. 

One of the major environmental concerns in the Mekong Delta is the 

preservation and restoration of coastal mangrove forests. Mangroves provide a 

multitude of benefits to the region: Coastal Protection: They act as natural barriers 

against storms, erosion, and rising sea levels, protecting coastal communities and 

infrastructure. Biodiversity Hotspots: Mangrove forests support a rich diversity of 

species, serving as breeding grounds for fish, crustaceans, and birds. Livelihoods: 

Many communities in the Delta depend on mangroves for fishing, aquaculture, and 

timber resources. Carbon Sequestration: Mangroves are highly effective at storing 

carbon, contributing to climate change mitigation. 

However, the Mekong Delta's mangrove forests are under threat from various 

factors: Conversion to Aquaculture: Large areas of mangroves have been cleared for 

shrimp farming and other aquaculture activities. Coastal Development: Infrastructure 

development, such as roads and embankments, can encroach on mangrove habitats. 

Pollution: Agricultural runoff and industrial discharge can degrade water quality and 

harm mangrove ecosystems. Climate Change: Rising sea levels, increased salinity, and 

more frequent extreme weather events pose challenges to mangrove survival.  

The Mekong Delta Living Lab Project - An Open-Air Laboratory For Coastal 

Protection And Nature-Based Solutions seeks to address these challenges by 

developing innovative, nature-based solutions for coastal protection. The Mekong 

Delta Living Lab Project is an innovative initiative aimed at addressing the pressing 

environmental challenges facing the Mekong Delta, particularly those related to 

coastal protection and the loss of vital mangrove ecosystems. It's essentially a large-

scale, real-world experiment that combines scientific research, community 

engagement, and nature-based solutions to find sustainable ways to protect the Delta's 

coastline and enhance its resilience to climate change. 

Workpackage I and II of the project, conducted throughout 2024, focused on the 

foundational phase: scoping and selecting a suitable location for the Living Lab. The 

objectives of these phase were to: 
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V Conduct comprehensive site investigations across target provinces to assess 

their suitability for the Living Lab. 

V Engage with local stakeholders, including government officials, community 

representatives, and researchers, to gather insights and foster collaboration. 

V Select an appropriate location that balances environmental, social, and logistical 

considerations while aligning with regulatory requirements. 

This report outlines the activities undertaken, results achieved, and challenges 

encountered during the implementation of Workpackage I and II in this year, 2024. 

1.2. Activities in 2024 

V Conducting site investigations and analysis in the different provinces and 

understanding the differences between the provinces, their difficulties and their 

coastlines. 

V Researching current solutions for coastal protection and developing an 

extensive database of findings regarding the different solutions that have 

already been tested. 

V Organising meetings on the idea of a living lab with the responsible local 

authorities and communities to gather their input. 

V Involving Msc students of TUDelft to visit the living lab in the field work. 

V Based on the scoping of possible living lab locations in the Mekong Delta and 

the results of the stakeholder workshop, our team discuss to make the selection 

of a suitable site in one of the provinces in the Mekong Delta. 

V Involving the local communities with the search of a location for the living lab 

by organizing focus group sessions and creative sessions. 

1.3. Deliveries 

A written report including photos for activites of the first year of Mekong delta 

living lab. 
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CHAPTER 2: RESULTS OF MAIN ACTIVITIES in 2024 

2.1. Meetings with local authorities and field work 

During April 4th-6th  2024, the ICOE team made several meetings and site visits to 

exchange ideas and collaborate with local departments in Soc Trang and Bac Lieu 

provinces for Mangrove Living Lab. The ICOE group asked the current coastal 

situation of provinces and described the overall project of Mangrove Living Lab. 

Currently, the two provinces of Bac Lieu and Soc Trang are very enthusiastic in 

supporting the project implemented to address issues related to erosion and mangrove 

forest restoration. Then, the group and local authorities went to the field work to see 

some projects for mangrove restoration.  

 

 

Figure 1. Survey of mangrove forests in Soc Trang 
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Figure 2. The ICOE team discussed with local departments in the provinces: Bac Lieu 

(above) and Soc Trang (below) 
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2.2. Study Tour of TUDelftôs students 

In August, student group of TUDelft visited ICOE in the Study Tour. Besides, 

they were carried to Living Lab in Nha Mat to see some projects of breakwater to 

create sedimentation to restore mangrove and protect coastal area. More over, they also 

visited to aquaculture area, sea dyke system and the coastal erosion in the wind power 

plant area to see the coastal squeeze. 

 

 

Figure 3. ICOE staff, Prof. Thom and TUDelftôs student group in the field trip at Nha 

Mat, Bac Lieu province 



6 

 

Figure 4. ICOE staff, Prof. Thom and TUDelftôs student group in the field trip at Nha 

Mat, Bac Lieu province 
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Figure 5. ICOE, Can Tho University staff, Prof. Thom and TUDelftôs student group in the 

field trip at Can Tho University, Can Tho city 
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Figure 6. ICOE staff, Prof. Thom and TUDelftôs student group at ICOE office 

 

2.3. Field measurement in August 2024: 

The fieldwork took place from 12 to 22 August 2024. The goals of this field work 

contain: 

+ Evaluating the possibilities for all fieldwork processes, such as logistics, device 

installation, and more. 

+ Capturing measurement data at the shallow zone. 

+ Addressing the differences between Hoa Binh I and Nha Mat in other aspects, which 

become the criteria for living laboratory, for example, logistics (shops, restaurants), 

livelihood accesses for surveys, craft shop for external items for installing devices, and 

more. 
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Figure 7. Vietnamese team in the field work in Bac Lieu province 

 

2.4. Meeting at ICOE and Field trip along coastal Mekong Delta with Prof. 

Thom v¨ Prof. Bas 

 

Meeting has been taken places at ICOE office to discuss the aims for the first years 

and in the future of the projects. We discussed many topics including the research 

questions, what kinds we should have measurements, the locations and times for 

measurements, the equiments, etcéBesides we had fieldwork along coastal Mekong 

delta area to see the coastline retreat, breakwaters (Geotube, triangle hollow 

breakwater), mangroves, suitable permanent living labé 
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Figure 8. ICOE staff and Prof. Thom, Prof. Bas and Dr. Son dicussed at ICOE office 
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2.4.1. Mekong Delta Visited  Locations 

The Mekong Delta field trip took place on 6-9 September 2024 with the 

participants of team members including: Le Hai Trung, Truong Hong Son, Phan Manh 

Hung and Thom Bogaard and Bas van Maren. The investigations and assessments 

were conducted across several target provinces. 

 

Figure 9. The visited locations during the Mekong Delta Trip on 6-9 September 2024 

The list of visited locations are shown in Table 1: 

Table 1. The details of visited locations 

No. Locations Provinces Date 

1.  
Hoa Binh 1 Windmill 

Park Bac Lieu 

06 Sep 2024 

2.  Nha Mat beach 

3.  Thap Canh 

Soc Trang 

07 Sep 2024 

4.  Windmill Park No.7 

5.  Mo O beach 

6.  Ba Dong beach Tra Vinh 07 Sep 2024 

7.  Con Lon beach Ben Tre 07 Sep 2024 

8.  Tan Thanh beach 
Tien Giang 

08 Sep 2024 

9.  Tan Dien beach 08 Sep 2024 
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During the year 2024, the Team had conducted several trips to some possible 

living lab locations across five target provinces in the Mekong Delta including Tien 

Giang, Ben Tre, Tra Vinh, Soc Trang, and Bac Lieu. The findings for each province are 

summarized below: 

2.4.2. Tien Giang: 

a) Tan Thanh, Tien Giang: 

This coastline is located in Go Cong district, Tien Giang province, nearby Cua 

Tieu river belonging to Mekong River. Due to erosion, series of triangle breakwater 

was built along this coast. In this area, there are also signs that previous anti-erosion 

solutions such as cajuput piles and sandbags have failed. In addition, there is also a lot 

of garbage and pollution appearing here due to human activities and tourism activities. 

It seems that deforestation has negative effects such as loss of biodiversity and 

increased risk of coastal erosion, but the positive seems to be that tourism activities are 

developing quite vigorously here. 

 

Figure 10. Location at Tan Thanh beach 

b) Tan Dien, Tien Giang: 

The coastline along this stretch used to be fringed with mangroves. The area is 

now eroding. A large part of the coastline is now protected with triangular parallel 

breakwaters not filled with stones (costs: 2 million euro / km). These breakwaters may 

have resulted in some deposition The underlying mechanism seems to be a reduction 

in updrift sediment supply from the Saigon River (which may have been connected to 

the Mekong River in the past) reducing the amount of sand and mud. Possibly the 

construction of the dike has led to a reduction in mud deposition along the 

embankments.  

Most interesting to these sites seems to be the effect of the breakwaters.  
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V The openings between the breakwaters is varying, likely related to availability 

of material. What is the effect of the width of the opening on wave propagation 

and sedimentation? This could be investigated with observations and modelling. 

V What is the role of the width between the dike and breakwater? If the width 

does not influence the bed level, then a wider distance leads to more wave 

dissipation 

V What is the degree of reflection against the dike and how does this influence the 

morphodynamic stability? 

V How much energy is propagating through the construction, and how can this 

best parameterized? 

These questions could be addressed using a combination of field observations 

(field arrayc of 2-3 or more waterlevel sensors), bed level changes and modelling 

(SWASH for details on waves; Delft3D for bed level changes). Similar experiments 

could be done for other sites as well to come up with generic insights into the 

functioning of the breakwaters. This knowledge is needed because these physical 

constraints are key to understanding the effectiveness nature-based solutions. 

 

Figure 11. Location at Tan Dien beach 

2.4.3. Ben Tre: 

a) Con Lon, Ben Tre: 

V Sand-dominated site situated close by and downdrift of a river mouth. A sandy 

barrier providing natural coastal protection is overgrown with salt-tolerant trees 

(casuarina) while sparse mangrove vegetation occupies the intertidal area 

seaward of the barrier. The area was prone to erosion resulting leading to 

installment of geotubes aiming to protect the area. At present, the coastline is 

accreting, with many geotubes covered in sand. Further downdrift, the coastline 

seems to erode.  

V The larger-scale morphology of the area shows signs of cyclic behaviour in 

coastal erosion resulting from a creek interacting with wave-dominant 
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longshore sediment transport. This cyclic behaviour leads to phases of erosion 

alternating with phases of deposition. At present the coast is accreting. It may 

be possible that the presently observed accretion would also have taken place 

without geotubes. It may also be that the geotubes strengthened downdrift 

erosion. On top of this cyclic behaviour, the coastline may be experiencing net 

erosion due to sediment decline from the updrift river. This could then mean 

that the erosion phase of each cycle becomes progressively worse.  

V This side provides an example of a natural dynamic system subject to phases of 

erosion and deposition. Knowing these natural dynamics are needed for 

sustainable coastal management. With better scientific knowledge of the natural 

dynamics of the area, in combination with stakeholder involvement, would have 

probably prevented the interventions. A study of the dynamics of this systems 

requires thorough analysis of satellite images, mapping the bathymetry in 

combination  with sediment sampling, and numerical modelling (delft3D-type 

morphological models or Shoreline S-type coastline models). Tra Vinh: Wooden 

fences, mudflat elevation. 

2.4.4. Soc Trang: 

a) Vinh Chau beach:  

Example of a wide mangrove fringe, which was planted in 1989. Plantation was 

very successful, resulting a wide stretch. Since 2001 erosion has been observed. 

Erosion still apparently occurs, although at the time of visit the mangrove front 

appeared to be expanding. The foreshore appears to be muddy rather than sandy 

(observed from a large distance, may be wrong). Fish nets occupy the mudflat just 

seaward of the dike. 

The area is limitedly accessible. A large watchtower exists providing an aerial 

view of the system (though in very poor state therefore dangerous to climb).  

Although an interesting contrast with the marginal mangrove fringes elsewhere, 

the site has limited potential as a mobile lab because of limited accessibility, limited 

room for improvement, limited field options (because of fish nets) 

b) Mo O beach: 

Boardwalk into a very muddy area near the mouth of one of the Bassac 

distributaries where mangroves were planted in 2001. Mangrove restoration continued 

from a pre-existing mangrove forest. The existing forest is composed of multiple 

mangrove species including juveniles. The restored forest is a single species with very 

tall, mature and healthy mangroves with wide spacing. Interestingly, no juveniles were 

observed.  

Although the area is very beautiful and reasonably accessible it seemed less 

suitable as living lab because of the absence of potential for experiments, and no 

comparison with areas with / without erosion and / or measures. 
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2.4.5. Bac Lieu: 

This area encompasses a part of the Mekong coastline which has stretches of 

mangrove of which some are eroding while others are expanding, despite various 

interventions aimed at protecting the mangroves. The main anthropogenic activities 

along the coastline are: 

- Construction of dikes (probably existing for a long time, possibly originally in 

weaker conditions 

- Reduction in sediment supply from the Mekong delta 

- Large-scale subsidence due to groundwater extraction 

- Various interventions aimed at mitigating coastal erosion 

What makes Bac Lieu interesting is that  

- it offers two sites, one mainly eroding (Nha Mat) and one approximately stable 

(Hoa Binh 1 windmill park). Within both sites, mangrove areas that are protected by 

interventions are in the vicinity of mangrove areas with much less protection. Per site, 

comparison between locations with & without mangrove allows analysis of why one 

location erodes and the other does not, while comparisons within the two sites (Hoa 

Binh 1 and Nha Mat) allow evaluation of the effect of interventions. 

- there is a pier in both sites allowing visualization of mangroves; one short (200 

m; Nha Mat) while the other extends 6 km into the sea (Hoa Binh 1,which may be 

helpful for surveys). This also allows easy access for demonstration purposes , 

allowing access and see a site where mangroves still exist and actively dampen waves 

while the other site is mainly a mudflat. This is helpful for demonstration purposes 

showcasing the living labs.  

- one site has a thick mangrove area (anthropogenically influenced) with 

boardwalks, allowing tourists/stakeholders/students/school children to see the 

mangroves. This is also helpful for showcasing the living labs.  

- the area is easily accessible by car. 

- the area with mangroves is closed from the landward site for general public, 

allowing relatively safe deployment of instruments. The other site contains a fishing 

platform on walkable distance which can be used to deploy instruments.  

- the decline of eroding sites can be well visually shown with historic photos of a 

pier in-between mangrove trees which has now become mudflat. 

a) Nha Mat beach:  

3.2 Nha Mat  

3.2.1 Research questions (suggestions, to be refined) 

Main Research question: why have mangroves eroded in the past 20-50 years, and why 

do protection measures not promote mangrove re-establishment despite substantial 

sediment deposition?  
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- What is the historical development of the area (coastline retreat, mangrove 

change, anthropogenic developments such as dike construction, canalization of nearby 

river, protective measures, anthropogenic mangrove clearance) 

- What is the role of the delta front and more recent mud deposits in dissipating 

wave energy? Is there a historic lowering of the area as suggested by (1) relatively low 

bed levels inside protected area despite a recent deposit of ~1 meter of mud and (2) the 

sandy foreshore? Is such a lower bed level explaining the difference with the Hoa Binh 

1 site? 

- Why is mangrove replantation unsuccessful? 

- What is the role of mangroves (the small remaining stretch) in wave dissipation 

relative to the mudflat section? 

- What is the role of wave reflection against the dike in (1) direct mangrove 

seedling overtopping and (2) providing unfavorable (low-density) mud by preventing 

wave consolidation? How do waves transform relative to a section without dike? 

- What is the effectiveness of the various protective measures in dissipating 

waves (either too much or too little), focusing on (1) permeable solid structures, (2) the 

width and location of the entrances, and (3) the non-permeable geotubes? 

3.2.2 Living lab aspects: 

- Combination of two types of wave protection (permeable solid structure and 

non-permeable geotube) 

- Relatively small (200 by 200 meter) protected area, close to area without 

protection 

- Mangroves are recurrently replanted, but all unsuccessful. 

- Accessible and with good overview of site through pier (showcase of 

unsuccessful mangrove protection?) 

- Comparison with Hoa Binh site with comparable protection, which is 

unsuccessful (hypothesis ï bed level at Bac Lieu is lower than the bed level in Hoa 

Binh 1).  

3.2.3 Measurements 

- Array of locations: on fishing platform several 100 meter seaward of the 

protection works (over sandy area), just seaward of the protection works, and within 

protected area (over mudflat and close to / within mangroves).  

- Water level (from pier at Hoa Binh site?) 

- Standard tripod measurements: turbidity (OBS sensor), velocity (preferably 

ADV near mangroves) 

- Bathymetry: offshore cross-section on same location as transect in 2006 and 

2007 survey ï partly by boat, partly RTK; larger domain (for models) 
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- Bed level changes: (1) install home-made Sedimentation-Erosion Bar (SEB) or 

pin (long-term, reusable), and /or (2) place sedimentation mats (one time) 

- Measure map with grain size of deposits (preferably in combination with bed 

level changes to see grain size changes during periods of accretion / erosion) 

b) Hoa Binh 1 Windmill Park: 

3.3.1 Research questions (suggestions, to be refined) 

Main Research question: What is the role of the permeable solid structures in 

protecting the mangrove area around the pier?  

- Are the protected mangroves more stable than the exposed mangroves NE and 

SW of the site? 

- What is the role of the permeable solid structures and the wooden poles in 

protecting the mangroves? 

- What is the effectiveness of the various protective measures in dissipating 

waves (either too much or too little), focusing on (1) permeable solid structures, (2) the 

width and location of the entrances, and (3) the wooden poles close to the mangroves? 

- What is the historic development & human interventions of the site? 

3.3.2 Living lab aspects: 

- Combination of two types of wave protection (permeable solid structure and 

wooden poles) nearby area without protection 

- Relatively small (200 by 200 meter) protected area, close to area without 

protection 

- Accessible and with good overview of site through pier (showcase of successful 

mangrove protection?) 

- Comparison with Bac Lieu site with comparable protection, which is 

unsuccessful (hypothesis ï bed level at Bac Lieu is lower than the bed level in Hoa 

Binh 1).  

3.3.3 Measurements 

- Array of locations: on / under pier (should be accessible on foot when only 

several 100 meter, similar to fishing platform at Bac Lieu), just seaward of the 

protection works, and within protected area (over mudflat and close to / within 

mangroves).  

- Water level (from pier) 

- Standard tripod measurements: turbidity (OBS sensor), velocity (preferably 

ADV near mangroves) 

- Bathymetry: offshore cross-section ï partly by boat, partly RTK; (possibly data 

from windmill company? + larger domain (for models) 
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- Bed level changes: (1) install home-made Sedimentation-Erosion Bar (SEB) or 

pin (long-term, reusable), and /or (2) place sedimentation mats (one time) 

- Measure map with grain size of deposits (preferably in combination with bed 

level changes to see grain size changes during periods of accretion / erosion) 
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Figure 12. TUDelft and Vietnamese team had field trip along provinces of coastal 

Mekong delta. 
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2.5. Working with MDP Group 

In September and October 2024, a MDP group of students from the two faculties of 

Civil Engineering and the Faculty of Technology, Policy and Management of Delft 

University of Technology visited and worked at the Institute of Coastal and Offshore 

Engineering as well as interviews and field measurements in Bac Lieu province 

including social and economical issuses with local people and authorities as well as 

hydraulic issues. The group of students experienced many interesting activities, 

experiences and useful knowledge during their time studying at the Institute of Coastal 

and Offshore Engineering. 
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Figure 13. The meeting between ICOE staff and MDP student group at ICOE office 
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a) Hydraulic measurements 
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