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1 Introduction  

1.1 Project description and activities 

The Living Lab project is going on in its second year of its process. In 2025, a 

number of activities has been performed to assist what has been left out in the first 

year (Mission Report Sep 2024). 

The fieldworks aim to achieve a view of engineering aspects on a location that 

has barely been impacted by artifici al coastal measures, such as a permeable 

breakwater (the hollow piles ï rocks), except for earthen sea dikes. The team has 

looked at hydraulics and mangrove aspects in this fieldwork campaign, including 

wave-flow and mangrove characteristics. The difference and improvement compared 

to the 2024 campaigns are that the first offshore-wave measurement had been 

deployed. Even though the results met the team's expectations, many challenges arose 

due to the real "laboratory conditions". 

Table 1.1. Recall of measurements conducted since 2024 till now 

No. Location Time 

Measured elements 

Water 

levels 
Waves Flow SSC 

Bed 

Sed 
Weather Sanility Bathymetry 

1 

Phu Long, Cat 

Hai, Hai 

Phong 

Mar/24 x x x x - x - - 

2 

Hoa Binh 

Wind farm, 

Bac Lieu 

Apr/24 x x - x - - - - 

3 
Nha Mat, Bac 

Lieu 
Aug/24 x x - x - x x - 

4 

Phu Long, Cat 

Hai, Hai 

Phong 

Sept/24 x - x x - x - x 

5 

Hoa Binh 

Wind farm, 

Bac Lieu 

Dec/24 x x - x x x x x 

6 
Ham Luong, 

Ben Tre 
Mar/25 x x x x - - - - 

7 
Kim Son, 

Ninh Binh 
Apr/25 x x x x - - - x 

8 
Vinh Chau, 

Soc Trang 
Jun/25 x x x x x - - X 

Bed Sed: Bed sediment collection 
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1.2 Fieldwork description 

The first two campaigns were conducted in March and June 2025 at Ham Luong, 

Ben Tre* (Ham Luong river estuary) and Vinh Chau, Soc Trang*, respectively.  

- Time and measurement duration 

+ Ham Luong, Ben Tre: 25 March to 3 April, 2025; Measurement duration: 7 

days 

+ Vinh Chau, Soc Trang: 10 June to 21 June, 2025; Measurement duration: 7 

days 

- Location: 

Ham Luong, Ben Tre: 9°56'59.60"N, 106°37'21.80"E. 

Vinh Chau , Soc Trang: 9°17'36.41"N, 105°58'33.36"E.  

Figures 1-1 and 1-2 are the maps of two provinces (after merging) where the 

measurement campaign occurred.  

 
Figure 1-1. Map of new Vinh Long including Ben Tre province (Trung tâm Thông tin công tác tuyên giáo, 2025). 

 
* Ben Tre and Soc Trang are belong to (new) Vinh Long and (new) Can Tho, respectively, after 1st July, 

2025 
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Figure 1-2. Map of new Can Tho city. Measurement locations are located in the south, named Vinh Chau 

(Governmental sources). 

1.3 Equipment 

The list of equipment is listed below: 

Table 1.2. List of active equipment for the projects 

No. Name Description Quantity  

1 OBS-Wave 

buoy400 

Real-time full wave and sea surface temperature. 

Observational Buoy 

01 

2 Level Gauge Real-time water level measurements using a 

highly accurate radar sensor. 

01 

3 Pressure-based 

Wave Gauge 

Pressure sensor wired to power and telemetry 

module. Measure non-directional wave spectrum 

and bulk wave parameter. 

02 

4 Weather station Comprehensive weather data comprising wind 

speed and direction, air temperature and pressure, 

solar radiation, rainfall, relative humidity, and 

lightning. 

01 

5 Rain gauge Real-time gauge with 0.2 mm resolution. 01 

6 CT Station 

(Water physical 

parameter) 

All -in-one conductivity, temperature and salinity 

measurements. 

01 

7 Time-lapse 

camera 

Real-time image capture. 01 

 

The equipment is developed by the Obscape company, Delft University of 

Technology. Measured data will be streamed to the Obscape servers with a high-speed 

internet connection installed inside the device. Every station is equipped with solar 
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power cells that can recharge in the sunlight. As a result, the installed devices can 

measure for up to a year without changing batteries. 

  

(a) Wave buoy: OBS-Buoy 400 (b) Weather station 

   

(c) Time-lapse camera (d) Pressure-based wave gauge (e) Level gauge Radar 

Figure 1-3. Obscape devices. 

Other than those devices, additional options for measuring water levels, water 

depth, waves and flows can be list in the table below. 

Table 1.3. List of equipment deployed in all measurement campaigns 

No. Name Origin  Quantity  Team 

Measured elements 

Water 

levels 
Waves Flow SSC 

Bed 

Sd 
Weather Sanility Bathymetry 

1 

Radar 

water 

level 

Obscape 1 ICE X - - - - - - - 

2 Divers Vanesen 4 
ICE(2), 

ICOE(2) 
X - - - - - - - 

3 
Wave 

buoy 
Obscape 2 ICE - X - - - - - - 

6 

Pressure-

based 

WG 

Obscape 4 
ICE(2), 

ICOE(2) 
X X - - - - - - 

7 AEM213 Japan 1 ICE - - X - - - - - 

8 RTK - 1 ICE - - - - - - - X 

9 
Low 

Range 
- 1 ICE - - - - - - - X 
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No. Name Origin  Quantity  Team 

Measured elements 

Water 

levels 
Waves Flow SSC 

Bed 

Sd 
Weather Sanility Bathymetry 

10 
Weather 

station 
Obscape 1 ICE - - - - - x - - 

11 
CT 

Station 
Obscape 1 ICE - - - - - - x - 

Water levels and water depth 

Level gauges use the method below, where d is the distance between the sensor 

and the water surface.  

 
Figure 1-4. Level gauge radar principle. 

Wave and flow 

OBS-Buoy 400 can be installed at an offshore location so data can be obtained 

for model validation and calibration. Wave buoy uses 8 Lithium D-cells (3000mAh, 

3.7 V), resulting in data recording up to 10-12 months. Data specifications are 

presented in Table 1-4.  

Table 1.4. Wave buoy characteristics 

No.  Data specifications Note 

1 Wave spectrum Fully directional, including height and period, using 

the Maximum Entropy Method 

2 Bulk wave parameters and 

SST 

SST, H(m0, max), T(peak, m01, 02, 10, max), 

Dir(peak, mean) 

3 Sample frequency 6.25 Hz 

4 Filtered frequency range 0.05 ï 1.00 Hz (~20 ï 1 sec) 

5 Bust duration 30 minutes for each recorded data 

6 Storage Data portal, External storage 

7 Communication modes GSM (4G) 
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Figure 1-5. Measurement scheme of Wave buoy. 

 
Figure 1-6. Wave buoy installation processes. 

 
Figure 1-7. The wave buoy system has been installed. Two red balls on the left side are the in-line floating 

connected with easy-spot objects (flags and lights). The yellow spot on the right is the wave buoy. This system can 

work up to 12 months under normal conditions. 
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In the field, the wave buoy is vulnerable under strong wave conditions, so it 

should be observed and have daily checks during the measurement campaign. The 

team checks the buoy every 03 hours. The ideal time should be 7, 10, 13, 16, 19, and 

21 hours, including several aspects, such as the general information, abnormal 

functions, data streaming portal, and device location. Figure 7 below shows the daily 

measurement and telemetry cycle.  

 
Figure 1-8. Measurement and telemetry cycle during the campaign.  

Flow measurement 

Flow measurements were conducted continuously throughout the survey period, 

with data collected at various layers. The number and location of measurement layers 

depend on the local depth (H) of the measurement site. 

Flow measurement settings: readings were taken every 30 minutes. Each time, 

10 values per flow parameter (velocity and flow direction at different layers) were 

recorded. Measurements were performed continuously over 7 days and nights.  

 
Figure 1-9: Layout diagram for flow velocity measurement at the flow measurement station  
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Sedimentation 

Data will be collected from both mobile stations (extracting from the 

equipment) and manual. Within the field campaigns, the team collects sedimentation 

following the method. 

Sedimentation data is collected at a frequency of 3 times per day at the 

current/flow or wave stations. Collecting toolkits include a 40-60cm diameter tube 

(See Figure 4) being collected at different depths by ropes. An ideal volume for each 

collecting time is designed by the supporters with metadata written, e.g., location, date 

and time. 

 
Figure 1-10. Sedimentation/Water quality collection toolkit 

Every sample should be maintained in good condition before being brought to 

the laboratory for further analysis. Figure 5 presents the processes for sedimentation 

analyses.  

 
Figure 1-11. Analyzed processes for sedimentation 

The sedimentation samples, including the filtered papers, are then brought to 

measure the secondary weights. The final result will be written in the field notes. 
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1.4 Participants and Partners 

A list of partners and participants joining both campaigns is described below: 

Table 1.5: Partners 

No. Institution  Person in charge 

1 Institute of Civil Engineering 

Thuyloi University 

Assoc. Dr Le Hai Trung 

2 Hanoi University of Natural Resources and Environment Dr Dao Hoang Tung 

3 Faculty of Water Resource Engineering 

College of Engineering 

Can Tho University 

Dr Dinh Van Duy 

4 Institute of Coastal and Engineering Dr Phan Manh Hung 

Table 1.6: Participants 

No. Name Institution  Position 

1 ņ¨o Ho¨ng T½ng HUNRE-ICE Head of Technician team, Project members 

2 ņ֣  TuӸn Anh HUNRE-ICE Technician 

3 Mai Duy Khánh TLU-ICE Technician 

4 TrӺn Th֗  L i֯ TLU-ICE Technician, Mangrove expert 

5 Lã Phú HiԒn TLU-ICE Technician 

6 Phan MӴnh Hùng ICOE Head of ICOE team, Project members 

7 Lê NhԀt Minh ICOE Technician 

8 Lê H uֻ Nghǫa ICOE Technician 

9 ņinh NhԀt Duy Can Tho Uni. Head of CTU team 

10 Lê HӶi Trung TLU-ICE Project coordinates 

11 TrҼҺng Hn֟g SҺn TLU Project members 

12 Phan Khánh Linh TLU Project members 
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2 Ham Luong estuary - Ben Tre, the 1 st campaign of 2025 

2.1 Campaign description 

The fieldwork in Ham Luong, Ben TreÀ, occurs from 25 March to 3 April, 2025, 

which cooperates with a research project funded by the Viet Nam government (Dr 

Truong Hong Son is the manager of another research project at TLU, funded by 

MoST). This campaign is one of the first in 2025 and partly links to the activities in 

the second package of the project. 

Ham Luong River is a branch of the Mekong River in the Mekong Delta region, 

belonging to (old) Ben Tre province. This location contains interesting aspects in 

mangroves and flow due to the rich of nutrients and sediments from upstream flow. 

This study area is also highlights as the flow dominant for mangrove coasts, which is 

fit with the project activity aims.  

2.2 Measurement settings 

Measurement stations are chosen as shown in Figure 2.1, the team decides to 

have 01 offshore station for wave measurement and 01 nearshore station for wave, 

flow and suspended sediment concentration.  

 
Figure 2-1. Measurement stations in Ham Luong. 

 Figures 2.2 and 2.3 illustrate the offshore and nearshore stations, respectively. 

The offshore waves are recorded by a wave buoy, while the nearshore station includes 

water depth, flows and collecting sediment samples. 

 
À Ben Tre is part of Vinh Long Province after 1st July, 2025 
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Figure 2-2. Wave buoy deployment in the field. 

  
Figure 2-3. Wave gauge and Divers deployment. The diver in the left panel measured the water depth/level at the 

seaward location while the one in the right panel did the same job at the mangrove edge. 
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Table 2.1. List of devices and their locations 

No. Device's name Purposes Lat/Lon  Note 

1 WB2026 Offshore wave 9°57'26.40"N, 

106°38'58.40"E 

Full 07 days 

2 Logger Divers Y6818 Water depth 9°56'59.60"N, 

106°37'21.80"E 

Full 07 days 

3 Pressure-based Wave gauge 

PTM6005 

Wave 9°56'59.60"N, 

106°37'21.80"E 

Full 07 days 

4 AEM213 Flow 9°56'59.60"N, 

106°37'21.80"E 

Full 07 days 

5 SSC Sediment samples 9°56'59.60"N, 

106°37'21.80"E 

Full 07 days 

Measurement period: 25 March to 3 April, 2025; total 7 days 

2.3 Data presentation 

Water level 

Water level can be converted from water depth that has already been collected 

by Divers. Figure 2.4 shows the water depth at two nearshore locations (see Figure 

2.3). 

 
Figure 2-4. Water depth at two locations. 

Wave 
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Wave characteristics are recorded and plotted from 2 stations, offshore (Wave 

buoy, Figure 2.2) and nearshore (Wave gauge, Figure 2.3). Data plots include 

significant wave heights, peak wave periods and wave direction (wave rose). 

 
Figure 2-5. Wave rose for wave height at the offshore station recorded by the Wave buoy. 

In Figure 2.5, wave directions are mostly from the East as the data recorded are 

still getting effective in the winter monsoon.  

 
Figure 2-6. Significant wave height and peak wave period from the offshore station.  

In Figure 2.6, maximum wave heights are quite high some of the time, but 

mostly averaging around 0.8 to 1.2 m. There are larger waves recorded from 31 March 

to 01 April due to the high wind event.  

Flow 
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Flow velocities are plotted in Figure 2.7 with time. The average value is 

approximately 0.15 m/s and reaches a peak at high water level, at a maximum of 0.77 

m/s. 

 
Figure 2-7. Flow velocity at the mangrove edge 

Flow direction-value distributions show that the maximum value of velocity is 

about 0.15 m/s, and the majority follow the North-East direction.  

 
Figure 2-8. Velocity rose from flow data. 

Suspended sediment concentration 

Suspended sediment concentration is calculated from the weight of sediment in 

a 1.5-litre sample. The data changes over time and follows the water elevation during 

the day. The highest SSC shows at over 1.0 g/dm3 at the deep water (1.4 m). On 

average, the mean SSC ranges at around 0.2 g/dm3. 
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Figure 2-9. Suspended Sediment Concentration (SSC) at the mangrove edge.  
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3 Vinh Chau - Soc Trang, the 2nd measurement campaign of 2025 

3.1 Campagin description 

The Vinh Chau - Soc Trang fieldwork occured at the time the team found an 

interesting phenomenon happening along the Vinh Chau coast. There is also a 

necessity to start activities at the shore where mangroves are healthy and less 

susceptible to human intervention. More importantly, the Vinh Chau mangrove coast 

can be set as a laboratory where the team can fix the boundary for further measuring. 

This measurement started on 10 June and ended on 21 June, including many 

activities, i.e., measuring offshore and nearshore waves, obtaining offshore flow, and 

collecting SSC and bed sediment samples. Bathymetry and mangrove surveys are also 

carried out.  

3.2 Measurement settings 

The team has decided to use devices/equipment that can measure nearshore and 

offshore measurements. Wave buoy (WB2006, Obscape) and Sentinel-V20 (Acoustic 

Doppler Current Profilers ï ADCPs, US) were installed in an offshore location. The 

Logger TWR2050R-RBR for waves and Divers ï Vanessen for water levels. The team 

also set up Radar Water Level (PTM6003) for water level at the Hoa Binh Wind farm. 

Other than those collection methods, technicians collected samples, including 

suspended sediment and bed sediment samples, manually. The list of devices is shown 

below. 

Table 3.1. List of devices and stations 

No. Device's name Purposes Lat/Lon  Note 

1 WB2026 Offshore wave 9°15'35.80"N, 

105°57'23.90"E 

Full 07 days 

2 Sentinel-V20 Offshore wave 

& flows 

9°15'35.80"N, 

105°57'23.90"E 

Full 07 days 

3 Logger TWR2050R-RBR Nearshore wave 9°17'21.99"N, 

105°58'27.19"E 

Full 07 days 

4 Logger Divers Y6818 Water depth 9°17'21.99"N, 

105°58'27.19"E 

Full 07 days 

5 PTM6003 Water level 9°9'23.85"N, 

105°42'29.58"E 

As long as 

possible 
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Figure 3-1. Locations of stations. The left figure includes the nearshore and offshore wave-flow stations (WB and 

Flow). The right figure consists of a nearshore wave station (WG01), Suspended Sediment Concentration (SSC01 

and SSC02), Bed Sedimentation (BSd-011 to BSd-033), Standard Mangrove Measured Size (OTC-01 to OTC03) 

and Cross-shore profiles (yellow lines). Vinh Chau Fishery Port is located in the north, where the team works with 

partners. 

Here are photos from the fieldwork for device installation: 

  
Figure 3-2. Wave buoy (left) and Sentinel-V20-ADCP (right panel) 
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Figure 3-3. AEM213 installation 

   
Figure 3-4. Radar water level PTM6003 (left), Logger RBR (middle) and Divers (right) 

Nevertheless, suspended and bed sediment samples are collected in a traditional 

way at chosen locations based on the actual situations. In Figure 3.5, suspended 

sediment samples are collected at two locations, near the shore and offshore. Samples 

are kept in a plastic bottle (01 Litre) and filtered with special papers, date and time are 

carefully recorded for later analyzing. Bed sediment samples are collected manually at 

chosen locations along the chosen cross-shore profile (Figure 3.1). The figures below 

present actual activities in the field.  
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Figure 3-5. Suspended Sediment samples are collected and kept in a plastic bottle at the offshore station. 

   

   
Figure 3-6. Collecting bed sediment samples 

3.3 Data presentation 

Water level and depth 



20 

Water level and water depth are collected at offshore and nearshore stations. As 

seen in Figures 3.7 and 3.8, water elevations follow the movement of tidal motions. At 

the nearshore location, water depth reaches 1.0 m as the deepest value, while water 

depth at the offshore station averages around 3.0 m.   

 
Figure 3-7. Water depth from Divers at nearshore location (See Table 3.1 and Figure 3.1) 

 
Figure 3-8. Wave data records from Sentivel-V20 at the offshore location, including water depth (bottom panel). 

 

Water level station 

 Water level station was set up in July 2025 and consistantly sent good and long 

dataset as shown in Figure 3-9. 
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Figure 3-9. Water level at Hoa Binh Wind farm from July to December 2025. 

Waves 

Figure 3.9 presents the wave heights, wave periods and water depth at the 

nearshore station. As seen in it, wave heights are quite small and dependent on water 

elevation. The largest wave has over 0.4 m of height, and the mean height is around 

0.1 m. Due to the gentle forshore, waves are relatively small, with wave periods are 

only around 1.6 seconds.  

 
Figure 3-10. Wave characteristics at nearshore location, including significant wave height (Hs), peak wave period 

(Tp) and water depth. 
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Figure 3-11. Wave characteristics at the offshore station. 

The time of this fieldwork is during the summer monsoon; therefore, waves are 

relatively small even at the offshore station. The largest wave is recorded as 0.8 m on 

19 June, but the period is relatively small at 5 seconds. 

Wave directions in the summer monsoon are mainly SE, and the data show 

relatively close to the theory. Figure 3.11 shows the main direction is SE and secondly 

E, with the wave heights ranging from 0.25 to 0.35 m.  

 
Figure 3-12. Wave direction contribution analyzed from the Wave buoy at the offshore location. 

 

Flow 

The support of colleagues from Can Tho University brings out the Sentinel-

V20, which allows the team can record flow at different depths. In Figure 3.12, flow 
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velocity at the vertical axis (from the top of the sensor, see Figure 3.2) is shown, which 

indicates to tell the flow velocity follows the tidal motions.  

 
Figure 3-13. Flow velocity at offshore stations. Data is recorded at three vertical axes that are calculated from the 

device sensor.  

Figure 3.13 presents flow velocity contribution with directions at the offshore 

station. The graph shows the SE flow with velocity of 0.15-0.20 m/s are the majority 

while lower velocities from S and SEE directions are ranging from 0.10-0.15 m/s. 

Higher velocities are only shown less than 10% of recorded data.  

 
Figure 3-14. Flow velocity distribution at z = 0.85 m (close to sensor of Sentinel-V20) 

The average flow velocity is around 0.2 m/s and reaches 0.4 to 0.5 m/s in some 

cases. In Figure 3.14, flows over depth are illustrated, giving an idea of wave 

structures.  


























































