2025REPORT

Dec2025



The Mangrove Living Lab team
1. Dr Le Hai Trung Project Coordinate, TLHUCE
2. Dr PhanKhanh Linhi Project member, TLU
3. Dr Truong Hong Son Project member, TLU
4. Dr Dao Hoang Tung Project member, HUNRECE
With cooperation with
Dr Phan Manh Hung Project member, ICOE
Mrs Marjan Kreijnsi Project CoordinatePelft University of Tecnhnology
Ms Lindsey SchwiddérProject Coordinate, Delft University of Tecnhnology
Dr Bas van Mareni Project member, Supervisor, Delft University of Tecnhnology
Prof. Dr Thom Bogaard Project member, Supervisor, Delft University of Tecnhnology



Contents

R 01 o o [1 [ 1 0] o PSSP SRRPR 1
1.1 Project description and actiVitieS..........coevvvveeiiviiiieiiiinn e 1
1.2 Fieldwork desCription ..........uueiiiiiiiiiiiiiiienee et eerree e 2
I S o [ 1] ] 1 4[] o | PRSPPI 3.
1.4  Participants and PartNers..........ccovvvvveiuiiiiiriiiisnne e e s eeeesessnmmnes 9

2 Ham Luong estuary - Ben Tre, the 1 st campaign of 2025.................... 10
2.1  Campaign desSCrPLiON..........iiiiieieiiiiiiiiimmme et nnne e 10
2.2 Measurement SEtHNGS ... .couvveieiiiiiiiiiiiimmeeire e e e e e eeeeeebmmmeeeeeee 10
2.3 Data preSentation.............ceeiiiieeeiiiiiinene e erene e 12

3 Vinh Chau - Soc Trang the 2" measurement campaign of 2025......... 16
3.1 Campagin deSCrPLiON.........uiie e 16
3.2 Measurement SEtNGS . ... coocieeeiiiiee e e e e 16
ICTRC B B T= (= W o] (5111 o1 7= 1 (0] o 1 19
3.4 Bathymetry measurement..........ccccoeeeveiiiiii e eieemeeece e e 26
3.5 MaANQIOVE SUIMNVEY....ccuuiiiiiiieiiiiie et ereee s et rneee e e e e e eaans 27
3.6 Winter campain preparation ...........co.ceeeeuieeeeeeimmmeennneeeeeinneeeeeennnns 29

4  Digital Living Lab Platform ...........coooiiriiiiieee e 33
4.1 Mangrove Living Lab's digital space...........cccccoeeiieiiiiiiccceie e, 33
4.2 DataWeb Platform..........cccoooiiiiiiiiiiiieeee e 36

5 Second term of 2025........ouuuiiiiii e 37

B CONCIUSION ...ttt e e 38
6.1 Remarks on Project GoalS..........c.uuoiiiiiiiiiiiceeen e 38
6.2  LeSSON and larN........cooiiiiiiiiiiiie e 40

7  Events and WoOrkshops.........cccoeeviivieiiiiicceen e 4L
7.1 VINSTEM FAIT ..oviiiiiiiiiiiiiiiiiiiiiiiiimnne e ee e e e e e e aeeaee e e e e e e s smeeeeeeeeeeeeeeeeees 41
7.2 Delegation of CRISO, Chulalongkong University, Griffith University

41

7.3 Delegation of Langang Mekong Water Resources Cooperation
Center 42

7.4  Supervising the TU Delft MDP students under the MLL Project....44

7.5 A warm visit from RVO to measurement field..................ccccevvvvviees 47

7.6  Project team meeting in HANOI. ... 49



List of Tables

Table 1.1. Recall of measuremeatgductedsince 2024 till NOW............ceeviieeennne. 1
Table 1.2. List of active equipment for the projects...........cccceeeiiiiiceeiiiiie e 3
Table 1.3. List of equipmeieployed in all measurement campaigns.................: 4.
Table 1.4. Wave buoy CharacCteriStCS..........ccevviiiiiiiimreeeicie e vveeee e 5
Table 1.5: PartnerS. ... e e 9
Table 1.6: PartiCIPANTS.........uuuuiiiiiiieiieeiieene et e s enens e e e e e eeearr e e e 9
Table 2.1. List of devices and their locations...........coooveveiii i 12
Table 3.1. List of devices and Stations...........ccoveeeeeiivieeene e 16
Table 3.2. Mangrove description in Vinh Chau...............cooiiiceeen e, 28
Table 6.1WP 1 Scoping & SEIECHION.........ccovviiiiiiiii e e 38
Table 6.2WP 2 Design and CONStIUCHION..........ccuuuieeiieiiisceeer e eeeeeies e e e et eeeeeees 38
Table 6.3WP 3 Experimentation and research...........cccccoooeviiiiiiicceee e 39
Table 6.4WP 4 Demonstration of the living lab.............ccccooiiiiiiieen i, 40



List of Figures
Figure 11. Map of newVinh Long including Ben Tre province (Trung tdm Thoéng tin

(ofo] g o - To (01 V/=T o o 1= o T2 0 2 ) TS 2.
Figure 2. Map ofnewCan Tho city. Measurement locations are located in the south,
named Vinh Chau (Governmental SOUICES)..........ccuvvvvuruuuimrerriiiiaeeeeeeeeeesennsnans 3
Figure 3. Obscape devViCes.........cceiiiiiiiiiiiiieeee i veeen e A
Figure 4. Level gauge radar prinCiple........oooeiiiiiiiiiiiireiiiiiinn e eeeeecvmeme e 5
Figure 15. Measurement scheme of Wave bugy.............cccoooiiiiiceciiiiiecnnneennnn 6.
Figure 16. Wave buoy installation proCeSSES..........cvviiiiiiiiiiiieien e 6.

Figure 7. The wave buoy system has been installed. Two red balls on the left side are
the inline floating connected with easpot objects (flags and lights). The yellow spot

on the right is the wave buoy. This system can work up to d2thm under normal

(o]0] 80 11110 o T PP PPPPP 6

Figure 8. Measurement and telemetry cycle during the campaign....................Z.

Figure 19: Layout diagram for flow velocity measurement at the flow measurement

5] = 10 ] o 1S RS SSRPUPPRPPRTN 7.
Figure 210. Sedimentation/Water quality collection toolKit...............ccccccevveeeen.. 8
Figure 111. Analyzed processes for sedimentation.............ccccoeevvieeeivnnnnnnnnnnnnnnns 8
Figure 21. Measurement stations in Ham LUONG.........cocovveviiiieiieeeeeeeiieeeeeeeennn, 10
Figure 22. Wave buoy deployment in the field............ccccoooeriiiceciii i 11

Figure 23. Wave gauge and Divers deployment. The diver ingfigpanel measured

the water depth/level at the seaward location while the one in the right panel did the
same job at the mangrove edge........ccoooo oo 11

Figure 24. Water depth at two l10Cations...........ccooevveiiiieceeer e 12

Figure 25. Wave rose for wave height at the offshore statemorded by the Wave

Figure 26. Significant wave height and peak wave period from the offshore sta8on.
Figure 27. Flow velocity at the mangrove edge..........ccccoeeiimneeeeeeeeeeeeeeeee, 14

Figure 28. Velocity rose from flow data...............ooovvviiiiiceen e 14

Figure 29. Suspended Sediment Concentration (S8@)e mangrove edge........ 15

Figure 31. Locations of stations. The left figure includes the nearshore and offshore
waveflow stations (WB and Flow). The right figure consists of a nearshore wave
station (WGO01), Suspended Sediment Concentration (SSC01 and SSCO02), Bed



Sedimentation (BS011 toBSd033), Standard Mangrove Measured Size (€DlCGo
OTCO03) and Crosshore profiles (yellow lines). Vinh Chau Fishery Port is located in

the north, where the team works with partners...........ccccvvvviiiiccieeiiicciiee e, 17

Figure 32. Wave buoy (left) and SentingR0-ADCP (right panel)....................... 17

Figure 33. AEM213 inStallation............ccovveiiiiiiiiiiiiiisnee et 18

Figure 34. Radar water level PTM6003 (left), Logger RBR (middle) and Divers
(o | o RSP P PP 18

Figure 35. Suspended Sediment samples are collected and kept in a plastic bottle at
the OffSNOre StatioN...........covvii e e e e e aenne s 19

Figure 36. Collecting bed sediment Samples..........ccccvvvevvivimemriiieiiiii e, 19

Figure 37. Water depth from Divers at nearshore location (See Table 3.1 and Figure

Figure 38. Wave data records from Sentix&0 at the offshore location, including
water depth (DOttomM PanELl)........cooviiiiiiiiii e 20
Figure 39. Water level at Hoa Binh Wind farm from July to December 2025....21
Figure 3-10. Wave characteristics at nearshore location, including significant wave
height (Hs), peak wave period (Tp) and water depth................ovvviicccniiinnnnnnn. 21
Figure 311. Wave characteristics at the offshore station..............ccccccoveeeeeeens 22
Figure 312. Wave direction contriliion analyzed from the Wave buoy at the offshore
[oTor=1 1 o] o IS PR 22
Figure 313. Flow velocity at offshore stations. Data is recordetthrae vertical axes
that are calculated from the deviCe SENSAL............coevuuiiiiccciii e 23

Figure 314. Flow velocity distribution at z = 0.85 m (clogesensor of Sentinal20)

Figure 315. Flow velocity profile recorded from ADCP at offshore stations......24

Figure 316. SSC at nearshore 1ocation..............ccooiiiiicmniiiiiiiceee e 25
Figure 317. SSC at the Offshore station...........cccooovvviiiiceer e, 25
Figure 318. Bed sediment diameter contribution (a, b, and c in the left panel) and
sample locations (d). Note that BSd is Bed Sediments.............c.cocvvivemeeevnnnnnne. 26
Figure 319. Equipment settings for bathymetry measurement.......................... 26
Figure 320. Bathymetry m@s (raw) COllECHION............uuiiviiiiiiiiiiiieeee e 27



Figure 321. Avicennia marina in plot 1 (left panel), Rhizophora apiculata in plot 2
(e LA o =T 1= ) S 27
Figure 322. Avicennia marina in Plot.3........cooriiiiiiiiii e e 28
Figure 323. Natural regeneration of mangroves on alluvial plain (left panel),
Avicennia marina seedlings in plot 3 (right panel).........ccccvviiiiiiccciiiiciiienee, 28
Figure 324. Mangrove distribution over Vinh Chau................cooovviiiccceivinnnnn. 29
Figure 325. Meeting in July2025 with Bas Van Marren for measurement plans30
Figure 326. Disscussion on Mangroves Living Lab Website............................ 30
Figure 327. The new set up for offshore wave stations. It is one more wave station

which is set at water depth at 8 m (WBOR)e previous station, WB01, is in the same

[oTox=1 1 o] o FHP PR URPPPPPTPPPTRRPP 31
Figure 328. Ideas for SImutinOUS StatiONS........cooovviiiiieiiiiiimmreeiiien e eeeeseines 32
Figure 329. Meeting online for mid 2025 report.......ccccooeevveiiiiiiieeeeeeee e 32
Figure 41. Conceptual idea of the Living Lab digital space..........ccccccvvviimnnns 33
Figure 42. Welcome page of tHaving Lab digital space............cccccceeeevvvviccmennnnn. 34

Figure 43. Direct integration with video platforms (e.g., YouTube), allowing users to
watch promotioal videos directly within the digital space....................ooorieeei 34
Figure 44. Direct integration with welsIS platforms enables users to interacthwi
integrated spatial dataSetS...........oooiiiiiiiii e 35
Figure 45. Mapping and measurement integration via \i&@8 to display specific
locations anaecorded data............coovviviiiiiiii e 35
Figure 46. Interlinked scientific terms and concepts facilitate easier access and
sharing of relevant scienttfiknowledge.............coooviii e 35
Figure 47. Data storage Website for the project. http://itaes.vn/livinglab.html..36

Figure 48. Data from one station can be extracted into Excel files and present again.

Figure 71 . TLUGs students and the team at
congty/vmatdonghanhcungvinstemfair-truyencamhungtu-khoahoc-denxay-

(o (1] 0o T 0111 1) PPN 41
Figure 72. Dr Le Hai Trung at the workshop and introduce the Mangrove Living Lab

(https://www.tlu.edu.vn/tistuc/truongdarhocthuy-loi-tiep-doncac27555)........... 42



Figure 73. Dr Le Hai Trung at the workshopt{ps://www.tlu.edu.vn/tistuc/truong
darhocthuy-loi-tiep-dondoan28613)........cccceeeeiiiiiiiiiiicreeeiicer e eene e 42
Figure 74. Field trip to Kim Dong Mangrove Fore$tinh Binh Province.............45
Figure 75. MDP Team Presentation at the Vietwater Conference and Group Photo
with Representatives of tlilembassy of the Netherlands in Viet Nam and RV.O..45
Figure 76. Final Presentation at Thuy Loi University with Viethamese supanis
online participation from TU Delft and ICOE, and a representative of the Embassy of
the Netherlands in VIet NaM..........uuuuiiiiiiiiiiiimnn e 46
Figure #7. Mangroves Living Lab Digital Platform (Project Website), available at
https://www.livinglabmekongdelta.coml.............ccovvviiiiicceiciiineeeeeviiiieeen 46
Figure #8. Dr Phan Manh Hung disscus the mangrove issues in Hoa Binh Wind farm
2 L ST PPN 47

Figure 79. Dr Dao Hoang Tung disscussed and presented the measurement stations

fOr rESEAICN PUIPOSES. ... it e e e e e e e e e e en s mnns 48
Figure 7#10. Guests in the mobile lab, Vinh Chau Commune, Can..Tho............. 48
Figure 711. Dr. Le Hai Trung and Guests in the nieldab, Vinh Chau Commune,
L@ o I I T TSP PPPR 49
Figure 7#12. Solid discussion of the whole team...............coooevvieiii e, 50

Figure #13. The team meets the Rector of TLU, Professor Nguyen Trung Viet and

Figure #14. The team meets and discusses the project at the Embassy of the
N[ £ =T F= T g T 51

vi



1 Introduction

1.1 Project description and activities
The Living Lab project is going on iits second year of its proceds.2025 a
number ofactivities has been performed 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 barly been impacted by artificial coastal measures, such aspermeable
breakwater (the dillow piles 1 rocks) exceptfor earthen sealikes. The team has
looked at hydralics and mangrove aspects in this fieldwork campaign, including
waveflow and mangrove characteristics. The diffeee@mnd improvement compeat
to the 2024 campaigns are that the first offshoa@e measurement had been
deployed. Even though the results met the te@&xpectatiosy many challengsarose

due to the redllaboratory conditiors
Tablel.1. Recall of measuremsgbnductedsince 2024 till now

Measured elements
No. Location Time Water Waves | Flow | SSC Bed Weather| Sanility | Bathymetry
levels Sed

Phu Long, Cat

1 Hai, Hai Mar/24 X X X X - X - -
Phong
HoaBinh

2 | Wind farm, Apr/24 X X - X - - - -
Bac Lieu

3 N.ha Mat, Bac Aug/24 X X - X - X X -
Lieu
Phu Long, Cat

4 Hai, Hai Sept/24 X - X X - X - X
Phong
Hoa Binh

5 | Wind farm, Dec/24 X X - X X X X X
Bac Lieu

6 Ham Luong, Mar/25 X X X X - - - -
Ben Tre

7 E:rr?hsézh Apr/25 X X X X - - - X

8 Vinh Chau, Jun/25 X X X X X - - X
Soc Trang

Bed Sd: Bed sediment collection




1.2 Fieldwork description
The first two campaignaere conduad in March and June 2025 at Ham Luong,

Ben Tré (Ham Luong river estuary) and Vinh Chau, Soc Trangspectively.

- Time andmeasuremerduration

+ Ham Luong, Ben Tre25 March to 3 April, 2025; Measurement duration: 7
days

+ Vinh Chau, Soc TrangtO June to 21 June, 2028easurement uration: 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 11 and 12 are the mapof two provinces (after merging) whetlee

measurement campaign occurred.
' BAN DO PHUONG AN SAP NHAP TINH TRA VINH, BEN TRE, VINH LONG

T. BEHG THAP
4

UKD TR DEW TRE SR S U LR

TV LE 1: 80 D)

Figure 1-1. Map of newvinh Long including Ben Tre provincEgng tam Thong tin cong tac tuyén gido, 2025)

* Ben Tre and Soc Trang are belong(tew) Vinh Long and(new) Can Tho, respectively, after 1st July,
2025



Figure 1-2. Map ofnewCan Tho city. Measuremdantatiors are located in the south, named Vinh Chau

TiNH AN GIANG
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TINH CA MAU

1.3 Equipment
The list of equipment is listed below:
Tablel.2. List of active equipment for the projects

(Governmeral sources)

BIEN DONG

No. | Name Description Quantity

1 OBSWave Reattime full wave and seaurface temperatur¢ 01

buoy400 Observational Buoy

2 Level Gauge Realtime water level measurements using| 01
highly accurate radar sensor.

3 Pressurébased | Pressure sensor wired to powand telemetry 02

Wave Gauge module. Measure nedirectional wave spectrur
and bulk wave parameter.

4 Weather station | Comprehensive weather data comprising w 01
speed and direction, air temperature and pres
solar radiation, rainfall, relative humidity, ai
lightning.

5 Rain gauge Realtime gauge with 0.2 mm resolution. 01

6 CT Station| All-in-one conductivity temperature and salinif 01

(Water physical measurements.
parameter)

7 Time-lapse Realtime image capture. 01

camera

The equipmentis developed bythe Obscape company, Delft University of
Technology. Measured data will be streamed to the Obscape servers withspdegh
internet connection installed inside the device. Every station is equipped with solar




power cells that can recharge the sunlight. As a result, the installed devices can
measure for up to a year without changing batteries.

(a) Wavebuoy. OBSBuoy 400 (b) Weather station

(c) Timelapse camera (d) Pressurdased wave gauge (e) Level gauge Rada
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.
Tablel.3. List of equipmerdeployed in all measurement campaigns

Measured elements
Name Origin uantit Team | Water Bed N
g Q Y Waves| Flow | SSC Weather | Sanility | Bathymetry
levels Sd
Radar
water Obscape| 1 ICE X - - - - - - -
level
. ICE(2),
D V 4 X - - - - - - -
ivers anesen ICOE(2)
W
A€ | Obscape| 2 ICE - X A ] ] )
buoy
Pressure
ICE(2),

based Obscape| 4 I O(E()Z) X X - - - - - -
WG
AEM213 | Japan 1 ICE - - X - - - - -
RTK - 1 ICE - - - - - - - X
L

ow - 1 ICE - - - - - - - X
Range




No.

Measured elements

Name | Origin uantit Team | Wat Bed -
° ° y Ie\?ele; Waves| Flow | SSC Sed Weather | Sanility | Bathymetry

10

Weather

. Obscape| 1 ICE - - - - - X - -
station

11

CT

. Obscape| 1 ICE - - - - - - X -
Station P

Water levels and water depth

Level gauges use the method below, where d is the distance between the sensor
and the water surface.

Zwater — Zhousing — d

Level

Zp

60 d

Zr'ef

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. Wabeioy uses 8 Lithium Bcells (3000mAh,
3.7 V), resulting in data recording up to-1P months. Data specifications are

presented in Tablé-4.
Tablel.4. Wave buoy characteristics

No. | Data specifications Note

Wave spectrum Fully directional, including height and period, usi
the Maximum Entropy Method

N

Bulk wave parameters arn SST, H(mO, max), T(peak, m01, 02, 10, may
SST Dir(peak, mean)

Sample frequency 6.25 Hz

Filtered frequency range 0.057 1.00 Hz (~20 1 sec)

Bust duration 30 minutes for each recorded data

Storage Data portal, External storage

N oo b~ W

Communication modes GSM (4G)




Wave Buoy In-line float 1 In-line float 2
y . :

- ‘l - J
£
w
o
Base lin Anchor float
Swivel
v \

Chain 1

Shackle In-line weight y Anchor
Shackl
AN Chain 2 \>
+—>
25m

Figure 1-5. Measurement scheme of Whauey

€ =" ™ e

1: Base line
2: Anchor
3: In-line float 1
4: In-line float 2
& 5: Chain2
~ 6: Wave buoy
7: Anchor float
8: Chain 1

Figure 1-7. The vavebuoysystenhas beeinstalled Two red balls on the left side are thdime floating
connected with easpot objects (flags and lights). The yellow spot on the right is thebwayd his system can
work up to 2 months under normal conditions.



In the field, the wave buoy is vulnerable under strong wave conditions, so it
should be observed and have daily clsedldring the measurement campaign. The
team checks the buoy every 03 hours. The ideal time should I ¥3,116, 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.

4 a
Wait for

sample intervail
. J

l

Calculate

wave spectra
\, v

A 4

\
Comm inferval: Mo Add wave ]
send now? data to queue J

J

/

Yes
A 4 No

Send wave data +

queue to server, Data received Yes
synchronise real- by server?

time setings

Clear queve ]

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 performedinaously over 7 days and nights.

Cap ndi véi thuyén

Mat nwéc

/\//

Téng mit

H/2

R . p J L
P§ sidu nwéc, H C Sensor >

Diy bién/song

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



Sedimentation

Data will be collected from both mobile stations (extracting frome
equipment) and manual. Within the field campaigns, the team collects sedimentation
following the method.

Sedimentation data is collecteat a frequency of 3 times per day at the
currentflow or wave stations. Collecting toolkits include a-@8@cm 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 tme.

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 processdsr sedimentation
The sedimentation samples, including the filtered papers, are then brought to
measureghe secondary weights. The final result will be written in the field notes.



1.4

Participants and Partners
A list of partners and patrticipants joig both campmynsis describe below:
Tablel5: Partners
No. | Institution Person in charge
1 Institute of Civil Engineering Assa. Dr Le Hai Trung
Thuyloi University
2 Hanoi University of NaturaResourceand Environment | Dr Dao Hoang Tung
3 Faculty of Water Resource Engineering Dr Dinh Van Duy
College of Engineering
Can Tho University
4 Institute of Coastal and Engineering Dr Phan Manh Hung
Tablel.6: Participants
No. | Name Institution Position
1 n"o Ho" " ng | HUNREICE Head of Technician team, Project membg
2 n. Tubh Anh HUNRE-ICE Technician
3 Mai Duy Khanh TLU-ICE Technician
4 TFnTh L i TLU-ICE Technician Mangrove expert
5 La Phu HIp TLU-ICE Technician
6 Phan Mhh Hung ICOE Head of ICOE team, Project members
7 Lé Nhd Minh ICOE Technician
8 LEHu Nghoa|lCOE Technician
9 ni n hd Dyyh CanThoUni. Head of CTU team
10 Lé H[i Trung TLU-ICE Project coadinates
11 |[Tr ©h’hngg HS h | TLU Project members
12 Phan Khanh Linh TLU Project members




2.2

Ham Luong estuary - Ben Tre, the 1 st campaign of 2025
Campaign description

The fieldwork in Ham Luong, Ben Tteoccurs from 25 March to 3 April, 2025,
which cooperates with eesearchproject funded by the Viet Nam governmerdr(
Truong Hong Sons the managerof another research projeat TLU, funded by
MoST). This campaign is one of the firgt 2025 and partly links to the activities in
the second package of the project.

Ham LuongRiver is a branch of the Mekong Rivertime Mekong Deltaegon,
belonging to(old) Ben Tre provinceThis location contains ietesting aspects in
mangroves and flow due to the rich of nutreeabd sediments from upstream flow.
This study areas also highlights as the flow dominant for mangrove coastsch is
fit with the project activity aims.

Measurement settings

Measuremeinstations are chosen as shown in Figlre the team decides to
have 01 offshore station favave measurement and 01 nearshore station for wave,
flow and suspended sediment concentration.

S RO s

VAV
“Wave bouy

N Water Ievelsréﬂow -SSD
An Dien Ward : ?

Figure 2-1. Measurement stations in Ham Luong.

Figures2.2 and 2.3 illustratethe offshore and nearshore stationsspectively.
The dfshore wave are recordedby a wavebuoy, while the nearshore station includes
water depth, flows and collecting sediment sample

ABen Tre is part of Vinh Long Province after 1st July, 2025
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Séng_Ham Luéng

_ 0733 Th 4, 26/03/2025

Nhiéu may-26°C
9.957288°N, 106.649311°E Timemark

100% Chan thig

Figure 2-2. Wavebuoyd

eployment in the field.

@ Song_Ap luc_Ham
= | | § Ludng
08233 Th 4, 26/03/2025 i) 0854 Th4, 26/03/2025

Nhigu méy 25°C " B/ Nhigu may 27°C
9.950257°N, 106.622846°E B 9.950046°N, 106.623018°E

Figure 2-3. Wave gauge and Divers deploym@&he diver in the left panel measured the water depth/letied at
seaward location while the one in the right panel didstmae job at the mangrove edge.
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Table2.1. List of devices and their locations

No. | Devicés name Purposes Lat/Lon Note
1 WB2026 Offshore wave | 9°57'26.40"N Full 07 days
106°38'58.40"E
2 Logger Diversy6818 Water depth 9°56'59.60"N, Full 07 days
106°37'21.80"E
3 Pressurdbased Wave gaug Wave 9°56'59.60"N, Full 07 days
PTM6005 106°37'21.80"E
4 AEM213 Flow 9°56'59.60"N, Full 07 days
106°37'21.80"E
5 SSC Sediment sample| 9°56'59.60"N, Full 07 days
106°37'21.80"E

Measurenentperiod 25 March to 3 April, 2025otal 7 days
2.3 Data presentation
Water level

Water levelcan be converted from water depth thasalreadybeencollected
by Divers. Figure2.4 shows the water depth at two nearshore locations (see Figure

23).
3.5 [ —= Seaward location
— Mangrove edge location
3.0
g A A 7\ ,'“ ,’M| ] ,“r- l“‘
~ A n n i it by R
= ~ [ i H X ) i [ Ty
a.2.0 A " n Iy I [ 1 il 1y I IR
3 I S O T O A A A T A
= A Iy rrop oy ot B N
5 R h A T T R \
15 [ | [ S T R B A N T T
< Lo I T A T S T A N A N ! 1
= R R A N AN L TR
1.0 PR T AV S O A N (YT A R AT |
A A LA A A A .
fyyvaifyr o Vol e e Vi ] 1
ifb vy g HE IR Vil oo \ ] i
0.5 1 l”l' i 1 1! [ V! || I [ \
IR IR TR R R b 1
! H ] i iy ] (W
0.0 26/03/2025  28/03/2025 30/03/2025 01/04/2025
Figure 2-4. Water deptlat 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, Fig@8). Data plots include
significant wave heights, peak wave periods and wave direction (wave rose).

Wave Rose from Wave bouy

00
315}/’/ 45’0\\ . Wave Height (m)
o) 7 0.0-0.15m
30 N [ 0.15-025m
20 [ 0.25-035m
' 10 [ 035-045m
27¢° Qoo M 0.45-0.55m
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Figure 2-5. Wave rose for wave heightlagoffshore station recded bytheWavebuoy
In Figure2.5, wave directions are mostly frothe East aghe data recorded are
still getting effective in the winter monsoon.
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Figure 2-6. Significant wave height and peak wave period fleroffshore station.

In Figure 2.6, maximum wave heightare quite high some dhe time, but
mostly averaging around 0.8 to 1.2 m. There are larger waves recorded from 31 March
to 01 Aprildue to the high wind event.

Flow
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Flow velocities are plotted in Figur2.7 with time. The average value is
apprximately 0.15 m/sand reachea peak at high water leveht a maximumof 0.77

m/s.
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Figure 2-7. Flow velocity at the mangrove edge
Flow directionvalue distributions showhatthe naximumvalue of velocity is

about 0.15 m/sandthe majority follow the NorthREast direction.

Flow Rose from AEM213 at Mangrove edge

Flow velocity (m/s)
B 0.0-0.15m/s

0.15-0.25 m/s

1 0.25-0.35m/s

0.35-0.45 m/s

0.45-0.55 m/s

0.55-0.65 m/s

| 0.65-0.75 m/s

3 l of/,-"' -
.//;’

27(#O

2252

Figure 2-8. \elocity rose from flow data.
Suspended sedimentoncentration
Suspended sediment concentration is calculated from the weight of sediment in
a 1.5litre sample.The data changes over time and fokave water elevation during
the day. The highest SSC shows at over 1.0 Y/anthe deep water (1.4 m@n
average, the mean SSC ranges at around 0.2.g/dm
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Mangrove edge location
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Figure 2-9. Suspended Sediment Concentration J&8@e mangrove edge.
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3 Vinh Chau - Soc Trang the 29 measurement campaigrof 2025
3.1 Campagin description
The Vinh Chau- Soc Trang fieldwork occed at the time the teanoénd an
interesting phenomenon happening alotfie Vinh Chau coast. There is als®

3.2

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

susceptild to human interventionMore importantly,the Vinh Chau mangrove coast
can be set as a laboratoryevithe team can fix the boundary for further measuring.
This measurement statton 10 June and ead on 21 Jungincluding many
activities, i.e., measuring offshore and nearshore waves, obtaining offshoraribw,
collecting SSC and bed sediment sampleghfmetry and mangrove surveys are also
carried out.
Measurementsettings
The team has decided tigedevices/equipmerthat can measumearshore and
offshore measurementWave buoy (WB2006, Obscape) and Sentin&0 (Acoustic
Doppler Current Profilers ADCPs US) were installed inan offshore location. The
Logger TWR2050RRBR for waves and Diveris Vanessen for water levels. The team
also set up Radar Water Level (PTM6003) for water levileitioa Binh Wind farm.
Other than those collection method&chnicians collected samples, including
suspended sediment and bed sediment sampéesudly. The list of devicess shown

below
Table3.1. List of deviceand stations

No. | Devicés name Purposes Lat/Lon Note

1 | WB2026 Offshore wave | 9°15'35.80"N, | Full 07 days
105°57'23.90"E

2 Sentinelv20 Offshore wave 9°15'35.80"N, | Full 07 days

& flows 105°57'23.90"E

3 | Logger TWR2050RRBR | Nearshore wave 9°17'21.99"N, | Full 07 days
105°58'27.19"E

4 | LoggerDivers Y6818 Water depth 9°17'21.99"N, | Full 07 days
105°58'27.19"E

5 | PTM6003 Water level 9°9'23.85"N, As long as
105°42'29.58"E| possible
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Offshore Wave (WB) - F

Figure 3-1. Locations of station3he Eft figure includes the nearshore and offshore vilavestations (WB and

Flow). The ight figure consists af nearshore wave station (WGO01), Suspended Sediment Concentration (SSC01

and SSC02), Bed Sedimentation (BEHto BSéD33), Standard Mangrove Measured Size (@I@ OTCO03)

and Crossshore profiles (yellow lines). Vinh Chau Fishery Port is locgtdloe rorth, where the team works with
partners.

he fieldwork for device installation:

Here are photoBom t

17/06/2025

[]7: U g | Thir Ba
Viét Nam ‘
Ti

Toa do: 9.260497°N, 105.955928°F 51
Figure 3-2. Wavebuoy(left) and Sentinel/20-ADCP (right panel)
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Figure 3-4. Radar water level PTM60(&ft), Logger RBR (rddle) and Divers (right)
Neverthdess, suspendeazhd bedsediment samples are collectedhitnaditional
way at chosen locations based on the actual situations. In FRjbresuspended
sediment samples are collected at two locations, near the shore and offshore. Samples
are kept ina plastic bottle(O1 Litre) and filtered with special papers, date and time are
carefully recoded for later analging. Bed sediment samples are collected méyaa
chosen locations aloritpe chosen crosshore profile(Figure 3.1). The figures below

presengactual activities intte field.
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Figure 3-6. Collecting bed sediment samples
3.3 Data presentation

Water level and depth
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Water level and water depére collected at offshore and nearshore stations. As
seen in Figure8.7 and3.8, water elevations folloihe movement of tidal motias At
the nearshore location, water depth reaches 1.0 m as the deepestwwaleevater
depth at the offshore station aages around 3.0 m.
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Figure 3-7. Water depth from Divers at nearshore location (See Bablend Figure 3)
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Figure 3-8. Wave data records fro®entivelV20 attheoffshore locationincluding 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 Figure93
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Water Level at Hoa Binh Wind Farm July - December 2025

; e
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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 deptie at
nearshore station. As seen in it, wave heights are gmall and dependent on water
elevation. The largest wave has over 0.4 m of hemydthe mean heights around
0.1 m.Due to the gentle forshore, waves are relatively smath wave periods are
only around 1.6 seconds.
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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 characterists attheoffshore station.

The time of this fieldwork is during the summer monsdberefore waves are
relatively small even at the offshore station. The largest wsanecorded as 0.8 m on
19 June, but the periodrislativelysmallat 5 seconds.

Wave directions in the summer monsoon areimyaSE, and the data show
relatively close to the theory. Figurel® shows the main direction is SE and secondly
E, with the wave heightsangingfrom 0.25 to 0.35 m.

Wave Rose at Offshore location
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Figure 3-12. Wave direction contribution anayd fromthe Wavebuoyat theoffshore location.

Flow

The support of colleagedrom Can Tho University brings out the Sentinel
V20, which allows the team can record flat different depths. In Figure12, flow
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velocity at the vertical axis (from the top of the sensor, see Fig2yes3hown which
indicategto tell the flow velocity follows the tidal motions.

Figure 3-13. Flow velocity at offshore stations. Daaecorded at three vertical ex thatare calculatedrom the
device sensor.

Figure 313 presents flow velocity contribution with directions at the offshore
stdion. The graph shows the SE flomith velocity of 0.150.20 m/sare the majority
while lower velocities from S and SEE direatis are ranging from 0.10.15 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 SeiM2@)
The average flow velocity is around 0.2 m/s and reaches 0.4 to 0.5 m/s in some
cases.In Figure 314, flows over depth aregllustrated giving an idea of wave
structures.
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