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Country context

*  Viet Nam is endowed with abundant annual rainfall

(1920mm on average).

* However, the country faces water security challenges:

— A high reliance on transboundary flows.

— An uneven distribution of water resources across the country.
- of all available surface water, but

with low productivity.

— High economic growth rate and expanding populations cause

additional demands for water.

— Water pollution is a major problem in many river systems.

— Most at risk from water related disasters including floods,
droughts, typhoons and saline intrusion. Climate change will

impact all of these.

*  Water security has become a focal point of attention for

the Government of Viet Nam.
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Country context

Key Dimensions of National Water Security
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Emerging challenges on water security in the Mekong Delta

Development of dams in the upper reaches of the river
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Development of reservoirs in the upper Mekong River (Source:
Southern Institute of Water Resource Planning, 2023)
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Emerging challenges on water security in the Mekong Delta
Irrigation development
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Emerging challenges on water security in the Mekong Delta

Land subsidence

Modelled cumulative subsideqce since 1991
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Land subsidence in the Mekong Delta since 1991
(Minderhoud et al., 2017)
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Emerging challenges on water security in the Mekong Delta

Land subsidence

20 cm SLR
32% below SL

|:| Above sea level

50 cm SLR
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80 cm SLR
51% below SL

- Below sea level 100 km

Scenario for the Mekong Delta corresponding to sea level
F, M rise of 20cm, 50cm and 80cm (Minderhoud et al., 2019)
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Emerging challenges on water security in the Mekong Delta

Mining of sand resources
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Sediment from the Mekong River to the
Mekong Delta, of which sand accounts for
about 15% (source: MRC)
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Licensing sand mining in the Mekong Delta in the
period of 2023-2029
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Emerging challenges on water security in the Mekong Delta
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Emerging challenges on water security in the Mekong Delta

Encroachment on canal/canal corridors
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Projection of salinity intrusion
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Projection of salinity intrusion
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Projection of salinity intrusion

Legend
| Structures

= Shice gates

« Hydrological stations
~— Modelling net
Tovugmohv(m)

Dai Ngai

—— M6 phong

712011 102011

Thoi gian

22012 52012

52

wcricanssre Asia Hub
UNIVERSITY

Vam Giéng

212012

712011 1012011 512012

Thai gian




13/08/2025

Projection of salinity intrusion

GIAI POAN GIUA THE KY-NAM 2049

=
<

a) Nor_ssp245 - 2049 b) Nor_ssp245 - 2099

o
<

o0
=
2
]
g g i Campuchia | £ 3
HE VigtNam [Z 2| . 1 Vigt Nam |2 = 50
=
= =~ 40
SE
£ . . ; = 30
3 5 B 5
g H B o 20
3 3 <
o 10
B =
Rani min 491 — Ranh man dg1 ‘g 0
| Phan bb man (g) £/ Phan bé man (gl) = N . N z n
Ime gm* 2 Cira Cira Ham Co Song
K Tiéu Dai Luéng  Chién Hiu
d) Nor_ssp585 - 2099 mKBHT  Nor_ssp245 ® Nor_ssp585 8 CNRM_ssp245 mCNRM_ssp585
orgre s osgre orgre

| Campuchia |

GIAI POAN CUOI THE KY-NAM 2099

g
s s 2 50
2 4
4 =~ 0
M i | £E30
L Ime =<
o o & 20
v = <@
T S 10
B}
=3
=
¥

f’ MSQ Cia  Cia  Ham  C§  Somg
& ~ Tiéu Pai Ludng Chién Hiu
2 MICHCARSTATE AsiaHub b) = KBHT = Nor ssp245 mNor ssp585 @ CNRM ssp245 @ CNRM_ssp585

Remarks

Impacts of upstream development: e.g. hydropower, agriculture
Land subsidence
Reduced sediment transport, but high demand for sand mining

River bank and coastal erosion
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THE RICE- CLAM WORM-MUDFLAT CRAB
ECOSYSTEM IN TIDAL-INUNDATED WETLANDS:
AN INTEGRATED AGROECOLOGICAL MODEL
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1. Area of rice cultivation land inundated due to sea level
IriSC
- With a coastline extending more than 3,260
km, Vietham is among the ten countries with
the highest ratio of coastline length to land
area globally.

+ Currently, Vietham has approximately 4
million hectares of rice cultivation land. If the
sea level rises by one meter, the country is
estimated to result in the loss of over 2
million hectares — accounting for 50% of rice-
growing area.



1. Area of Rice Cultivation Inundated Due to Sea Level Rise

- If sea levels rise by one meter, it is estimated that
approximately 40% of the Mekong River Delta, 11% of
the Red River Delta, and 3% of the coastal areas in
other provinces will be submerged.

- Secondly, saline intrusion reduces the cultivable land
area, decreasing the land use intensity from 3-4
cropping cycles per year to only 1-1.5 cycles per year.
If the sea level rises by an additional one meter,
approximately 1.77 million hectares of land are
expected to become salinized.



2. Rice—Clam worm—-Mudflat-Crab Model in Tidal Flooded Land
B VR Rl B K-S - i AR

- Rice is a staple food crop in Vietham and plays a crucial role in global food
security, impacting approximately 40% of the world’s population. It is also one of
Vietnam’s key agricultural export commodities.
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]

- Clam worm (Tylorrhynchus heterochaetus. J Biol Chem.) is a species of
polychaete worm that thrives in brackish water conditions (tolerating tidal salinity
from 0% to 10%; alkalinity between 80-120 mg/L). Rwoi is a highly nutritious
food source. On average, 100 grams of rwoi contains 12.4 grams of protein,
81.9 grams of water, 1.3 grams of ash, and 4.4 grams of lipids, providing
approximately 87 kilocalories. In addition, rwoi is rich in essential minerals such
as iron (1.8 mg), phosphorus (57 mg), and calcium (66 mg).(The area suitable
for rwoi farming in Vietnam is concentrated in approximately 137 hectares.)

+ K (Tylorrhynchus heterchaetus.J Biol Chem.) KM A VELEB/KEME N (A] LK
Z0% E10% EEE, 8 80-120 mg/lL ) » KHEEEFRSEN W, FYNS, %
K Z 110070 % B4 12.45 fProtid, 81.9gKI17K, 1.3% K4y, 4.4085, I RN AMKIR
87 R =, Moh, A2 H AT Y, #langk1.8mg, #E57mgiieemgis .



Clam worm - JEjb&E (RH)






http://tupian.baike.com/doc/%E7%96%A3%E5%90%BB%E6%B2%99%E8%9A%95/a4_48_85_01300001009299134597853640915_jpg.html?prd=citiao_tuce_zhengwen




Clam worms have been observed in organic rice fields




2. Rice—clam worm—Mudflat Crab Model in Tidal Flooded Land

- Mudflat Crab (Cay):This is a common name used to refer to
several species within the family Sesarmidae, such as
Sesarma dehaani (commonly known as the hairy crab),
Sesarma sinensis or Sesarmops sinensis (Chinese sesarma),
and Perisesarma maipoense.

+ R LT =T K JE (sesarmidae) H)3EEepfdh, 4] 4 >
£ (sesarma dehaani) , H[E# )& (sesarma sinensisi{sesarmops
sinensis) , % & (perismarma maipave) .

- The harvest period for mudflat crabs extends from late April to early
October each year. According to estimates by local households in An

Thanh commune, the average crab yield reaches approximately 30
kg/ 360m? of land/ year.

+ BE. WORHEFEIAKA10A W] . #E An Thanh K Efb1, XH
HEE P~ 5 2N 800 A /A Ui /4



Con Cay
(Sesarma dehaani)
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2. Rice—Clam Worm—-Mudflat Crab Model in Tidal Flooded Land
BV HE s B i R KRS -OR - B e AR

- The research site located in An Thanh commune,
Tu Ky district, Hai Duong province comprises 137
hectares of Rice—Clam Worm—Mudflat Crab land
outside the dyke. Later, this model has been
expanded by adding 214 hectares of land inside
the dyke, bringing the total area to 351 hectares. -
+ #FFH4 (Hai Duong) VU E (Tuky) Zig%
(An Thanh) HIBH 5T 5 757}@5 KH- s A

RN TSR AR 137 A B, k. B
Z W HE AR 2144 Bl

- https://www.youtube.com/watch?v=f1PkY2MO
O9mU




(Study area)

| Thd4i Binh River estuary
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Model: Rice-Mudflat worm-Crab

%E (Sesarma/Crab)
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Spring rice cultivation Mudflat worm
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HDS8 M Fh Research Technical Approach

Rice Varieties
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Organic Fertilizer Cultivation

Organic Rice Production

- Soil Improvement

J02.BH9 /i Fh - Improve soil organic matter

AL R & content and fertility

- Soil reduces pesticide residue

FEEMESE - Soil reduces pollution
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Results and Discussion

(1). Using biological products as a supplement for rice
cultivation enhances the rate of residual organic matter in
the soil. This process not only supports the efficient nutrient
cycling in the soil but also creates a more favorable
environment for the roots of rice, clam worms, and mudflat
crab, contributing to ecosystem sustainability.

{58 A YD HI ) K FEE Y, A BT 5 P i 4 3% A
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Utilizing chicken, pig, and cow manure to produce
traditional organic fertilizers
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Weeding as part of organic rice farming practices
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During the spring season, two high tide peaks occur each month. At night, the water level in the rice

fields rises along with an increase in salinity, whereas during the daytime, the tide withdraws. 20
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2. The model helps to improve food production to meet the
food demand, contributing to ensuring food security, as well
as producing high-quality rice products (organic rice)
BEOmE Y L 2 NTHIFRR B ZR, NHIRR & 22 A4
e E R CAEVLRK) U DR




(3). Clam Worm—Mudflat Crab are the two valuable
products, which contribute to increasing the
income of farmers in tidal-inundated land areas.

AR, w2 = E | MM oRIR,  [FIREn

TV FH A XA RN
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(4). The area used for this model also serves
as a reservoir for tidal water during high tide,
helping to reduce saltwater intrusion further
inland. It could potentially become a source of
accumulated energy for conversion into
electricity in the future
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The highlighted reservoir covers an area of 351 hectares with a water depth exceeding 1
meter, resulting in a total water volume of approximately 3.51 million cubic meters.
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