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e The basic impacts on erosion and deposition
of Vietham Lower Mekong Delta (VLMD)
seashore

e Existing of sea dykes, mangrove forests,
1] erosion & deposition and shore protection

CONTENTS works in VLMD

I e Oriented solutions in VLMD




The basic impacts on shore erosion
1 and deposition of Lower Mekong Delta
Coastal Zone (LMDCZ)
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Upstream impacts (1)

Overview of the Mekong River Basin

Area. % area.
% flow contribution

% Flow
contribution

% area in the
Basin
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Nation
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China
Myanma
Lao
Thailand
Cambodia
Vietnam

165.000
24.000 3
202.000 25
184.000 22
155.000 20
65.000
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Upstream impacts (2): serious
sediment reduction (Dams +
sand mining)

e Dams in mainstream +
tributaries:

= flow variation (time
distribution)

= Sediment (reduction)

e Sand mining:
= Thailand, Lao, Cambodia

= Sand mining: to 42 million
ton/year (2011)

Total sediment to VLMD
= 25 -35% compared to
(pre. 90’s)? and 50-60%

compared to recent years
?7?77?
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Downstream impacts Impact from the sea : wave
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Downstream Impacts Topography and geology

= Area: 3.96 Million ha

= Flat, mean elevation +1m ~ETN

= Weak soil, easy be eroded "4
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LMD low
| Elevation
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Downstream Impacts Cutdown mangrove forest . Exploit fish
Ground water extraction (subsiden
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<+ Due to various causes: Exploit fishery, high wave. Mangrove forest can not be
regenerated - at West sea mangrove forest only exists 3' belt and part of 2"d belt




Existing sea dykes,
mangrove forest, erosion and
deposition, protection
meausres in LMDCZ
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Existing sea dyke in LMD coastal zones

Location Technical specification Width of
TT mangrove Notes
Provinces |Lengh (km)| B (m) Elev. (m) pelRim)
e Hoeh 16.5 2.0 2.0 Have mudflat outside
Minh
2 | Tién Giang 43.0 4.0 4,21 0-200 Being eroded > 10m/year
3 Bén Tre 79.4 25-5 1.7-3.2 200 - 3000 |Mudflat— increase quickly
4|  TraVinh 85.5 356 2245 0-1000 | -rosion(E)and
Deposition (D) alternately
= =00 g 86 &Y 59 0 - 1000 E and D alternately
6 Bac Liéu 52.4 6.0 3.5 0-800 Ean D licnaiely
7 Ca Mau 97.0 4.5-6 1.6-2.3] 0-1000 Eabd Doy
8 | Kién Giang 168.8 6.0 1.8-2f 20-300 E sl
Total 629 km

Sl




2: Existing of mangrove forest belt and seadyke
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Erosion and deposition rates in LMDCZ
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Shoreline changes

International study
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IMPORTANT OBSERVATION

e One of the most serious causes of coastal erosion: reduce sediment
from upstream

e Coastal erosion accounted for 70% of the total coastline. Almost no
deposition back, leading to loss of land reach the rate of about 500
hal/year.

e \Without timely measures, coastal area would be degraded quickly:
deforestation, land lost, threatens to destroy infrastructure (dikes.
Roads, residential area ) and then salinity intrusion reach far inland.




Protection measures in

General Experiences

LMDCZ
| - Public awareness
- Mangrove forest
NON - management
STRUCTURE - Policies, strategies,
ff planning
/
SHORE Revetment
PROTECTION DIRECT
MEASURES MEASURES -]
| 7 Grass plant Groynes
\ / - — -
| / 7
\ / /
STRUCTURE |/ Hard | Breakwater
measures |
\ ' \| Head control break
\ | water
\
: Bar Nourishment
NON- DIRECT / /
MEASURES |\ ioef;sures Sand dunes
N Afforestation
: | Groynes, breakwater,
Combine Bar Nourishment
Soft .
&Hard ... afforestation




3 (tt...) General Experiences

3.1 . Direct protection : Revetment

Revetment
- Hydroblocks, geotextile grid in Netherlands




3 (tt...) General Experiences

Groynes and breakwater

- Breakwaters by riprap, concrete blocks, geotube in Florida - USA

During High Tide




3 (tt...) General Experiences

Groynes and breakwater

- Reefball

e". o~ i
40 (3..\\\




3 (tt...) General Experiences - Vietnam

Wave attenuation, current reduction to trap sediment for
mangrove forest rehabilitation

Wood and bamboo (T) fences at Soc Trang and Bac Lieu provinces




2 (tt)/ Existing shore protection works in VLMD

Map of shore protection works
in LMDCZ
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2 (tt)/ Existing shore protection works in VLMD Summary of shore protection
works in VLMD

Provinces Shore protection works Type Unit price Cost (bil. d)
mill.VNB/m/
UsD

Tién Giang G0 Cbng GC1(K.1) Revetment 3000 Concrete block 50/2200 150
Ké Go Cong -GC2(K.1) Revetment 500 Concrete block 50/2200 25

Ke Go Cong -GC3(K.1) Revetment 1500 Concrete block 50/2200 75
Tra Vinh Ke Hiép Thanh -HT(K.1) Revetment 1325 Concrete block 90/3913 119
Ké Con Tring -CT(K.1) Revetment 750 Concrete block 70/3043 53

Séc Trang Keé Vinh Chéau -VC1(K.1) Revetment 380 Gabion 20/869 )

Ké Vinh Chau -VC2(K.1) Revetment 100 Gabion 20/869 2

Ké Vinh Chau -VC3 (K.1) Revetment 100 Gabion 20/869 2

Mangrove rehabilitation GIZ (G4) 600 Bamboo fence 1.2/60 1

Bac Liéu Ke Nha Mat -NM1(K.1) Revetmen 617 Concrete block 90/3913 56
Ke Nha Mat -NM2(K.1) Revetment 522 Concrete block 90/3913 47

Geotube Breakwater at Nha Mat 1056 Geotube 5/217 5

Mangrove rehabilitation -GIZ (G4) 2400 Bamboo fence 1.2/60 3
Keé Ganh Hao -GH(K.1) Revetment 3432 Concrete block 90/3913 309

Ca Mau Break water -GH(G1) 509 Concrete pole 40/1739 20
Break water Mii Ca Mau - BM(G1) 2571 Concrete pole 40/1739 103

Ké Khanh Hoi —KH (K) - Concrete block 15/652 18

Plastic sheet, gabion

Ké Bién Tay -BT(K) Revetment 500 Concrete block 40/1739 20

Break water -BT(G1) 300 Concrete pole 40/1739 12
Break water Hwong Mai-HM(G1) 6990 Concrete pole 40/1739 280

Kién Giang Mangrove rehabilitation KG-HD1 (G.4) 3500 Melaleuca fence 1.2/60 4

Mangrove rehabilitation KG-HB2 (G.4) 300 Melaleuca fence 1.2/60
Mangrove rehabilitation KG-HT (G.4) 100 Melaleuca fence 1.2/60 0

vam RAy (K) Revetment 200 Crnerata hlaek 20/1720 19



3 (tt)/ Shore protection measures in VLMD Positive, Negative and

application conditions

Unit
price
(mil d/m)

Actual Comment

Conditions

Applied sites Positive, Negative

Measures

High waves; little

30-70

= Prevented erosion.

= Need stable front

Type 1 - Inclined Tién Giang (Go Cong). / :
revetment Tra Vinh (H Thanh. Cdn sediment source. = Lack of environmental bar for long term
(concrete) Trng). Bac Liéu (Ganh sandy beach frlendlmess = N(_eed tw geo-
Hao). Ca Mau (Mi Ca = High cost textile grid to reduce
Mau). Kién Giang (...) cost
Revetment
(K) - Standing Ca Mau (Dat M. - Medium wave, 15-30 = Prevented erosion. Only application
revetment Khanh Héi) high sediment = Lack of environmental when there is no
source friendliness inclined solution
= High cost
- Gabion - Sé6c Trang. Kién Giang  Little sediment 10-15 Toe erosion issue Need deep toe
source
G1: - Bac Liéu (Nha Mat). Ca - High wave, 30-40 = Good wave attenuation = Need improve for
Type 2 PO . . ;
Breakwater —  Mau (bien Tay) medium wave, = Lack of environmental environmental
Concrete piles little sediment friendliness friendliness, reduce
source = High cost cost.
G2: Tp.Hb Chi Minh (Can High and medium 20-25 = Good wave attenuation = Need combined
breakwater - Gio) waves = Environmental friendliness  with G4
SR ripra = Appropriate cost
EVE prap pprop
attenuation , G3: Bac Liéu - High wave, 5-10 = Subsidence (duetopoor = Needimprove and
current breakwate by medium wave, drainage along geotube...) try
reduction to geotube little sediment = Broken
trap sediment source
G4: Wood, Soc Trang (Vinh Tan). High wave (Séc 1-1.2 = Good wave attenuation = Need afforestation
bamboo, Bac Liéu (Vinh Trach Trang. Bac Liéu). = Environmental friendliness  after deposition
melaleuca Dong). Kién Giang (Vvam  Medium and low = Low cost _ _
fences Ray) (Kién Giang) = Short live (broken before ~ * Need combine with

and after reforestation)

G2/GS...




3. Shore protection measures General observations

Some comments

e Alot of shore protection measures in the world have been applied
with modification in VLMD, mainly:
= Revetment
= Protection far from shoreline (groynes, breakwaters....)
= Afforestation

e Types of protection measures applied in LMDCZ:
= Revetment (direct protection): Initial success, but long term???

= Breakwaters : some success (concrete one). Some not (Geotube) due to
poor design, can be improved ; some not enviromental friendliness

= Wave attenuation, current reduction....: some success, some not. (poor
desiqgn for long live), can be improved.




Oriented solutions In

3 LMDCZ.




4. Oriented solutions

Basis. Technical orientation

e Basis to the proposed solutions

- According impact factors: sea waves, sediment from upstream, land
subsidence

- Under specific conditions: the topography (elevation, type of front
bar), the erosion and deposition characteristics (sediment types.
speed of erosion and deposition ...).

e QOriented solutions

= Review the experiences in the world and in Viet Nam, both non-
structure and structure measures (especially the successful
solutions applied in VLMD).

= Consistent with the specific conditions, towards friendly
environment.

= Combine different solutions, flexibility to adapt to changes.
= Sound cost.




Oriented solutions

Key structural measures for LMDCZ
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4: Oriented solutions Protection measure Type 1
/

e

Cross section Type 1. K+C+G: In the erosion areas with
developed infrastructure or important
activities behind seadyke

Hinl 431 Kt e 6 ngdm gicm s trén it dt ngane dién hinh

(K) (G)

Type 1 can be:

= Revetment (K)

= Or Revetment (K) + Breakwater (G)

= Or Revetment(K) + mangrove rehabilitation (C) + Breakwater (G)

Breakwater structures are different in West and East seas !
What are they? Need physical model test? 5




4: Oriented solutions Protection measure. Type 2
/
—_— /

Cross section Type\2: C + G: In the erosion areas having
poor infrastructures behind seadyke

Hinh 4 31 Kt cd dé nodm gicm s6na trén mit cdt neang dién hinh

Breakwater (Wood+
concrete....). Geotube....

Type 2:

Afforestation (C) + Breakwater (G)




4: Oriented solutions Protection measure. Type 3
/

—

Type 3: C: In the deposition areas

&
071000000
g |

Type 3: Mangrove afforestation (C)

Breakwater structures are different in West and East seas !
What are they? Need physical model test?

it
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appendix

UPSTREAM IMPACTS:
DAMMING AND SANDMINING




~
Dam Development on Mekong Upper Mekong Basin

Lower Mekong Basin

On Mainstream «_— Mekong mainstream

Mekong tributary

v 5 dams built and operated
In China. 5-12 in plan for

@ Chinese dams

@ Mainstream dams

© Tributary dams

developing up to 2030

v 1in built and 11 being
studied and developed Iin
Lao PDR and Thailand

China

Myanmar

v 2 being considered and
studied in Cambodia

On Tributaries

v Hundreds of dams built in
Riparians mainly for
dropesgr and irrigation




Upstream impacts

Sediment variation on Delta

. Kratie Station

Sediment
Sediment concentration at Kratie (Cambodia). period
1995-2013
¢ Hamluwong...
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Calculate the sediment from upstream
Mekong to LMD

Methods:

(1) Model: SWAT;
(i) MIKE11 Model to

. i (MIKE11)
simulate flow in the I b
whole Delta (included VAS A vormns

main rivers and b b2l e '  (MKET)
canals) ;

(i) MIKE11ST simulated
sediment transport in
main river (include
Tonle Sap).

- (source : SIWRR" -



Calculate the sediment from upstream
Mekong to LMD (source : SIWRR -2013)

Model calibration and validation
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Calculate the sediment from upstream
Mekong to LMD (source : SIWRR -2013)

Model calibration and validation
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Calculate the sediment from upstream
Mekong to LMD (source : SIWRR -2013)

Model calibration and validation

[m*3/s] Time Series Sediment Transport

Thucdo
MO hinh
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Calculate the sediment from upstream
Mekong to LMD (source : SIWRR -2013)

Tai lwong bun cat trung binh thang tai Kratie

(Trieu tan)
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Calculate the sediment from upstream
Mekong to LMD (source : SIWRR -2013)

Tai lwong bun cat trung binh thang tai Kratie

5 Dap Manwan

"8Dip

2007

| 2008 8 dtap + Xayaburi
2009 L '
J ] 2010 8 dap + Xayaburi
T T - m2011 +Sambor
[ - R J b I I &} . i i i
0 e e o h l
\é‘o

Tiailwgng bun cat
(Triéu tan)

(Triéu tin)

[

Tailwong bun cat

—
' [=}

N Vv 9 Q N Y
°o (\0 qu R -30 (\*0 \% QQO\ e '\%\
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& \\ i
P AN
Thing & NN\

TS to Kratie Reduction

TT | Scenario |Describe upstream develop. scenarios (2009-2011)
(mil. m3) (%)

Current Manwan and Dachaoshan dam
(mainstream) in China operation
After 8 dams in China operation

After 8 Chinese dams and the Xayaburi
Dam in Laos operation

After 8 Chinese dams, Xayaburi dam in
Laos and Sambor in Cambodia operation




¥ Louangphrabang

“Laos

# ‘¢ = |

 Thailand wee: B

 Ubon Ratchathani

Extractions
Number of sand mining operators

Volume : m*ly

Volume of extracted sediment (qualitative survey, March 2012)
v high
medium
low

Grain-size categories (%)

Myanmar SN vietnam

Mekong

Tributaries

= === Mekong basin
4 Elevation point

Capital cities

M., Mokong River Cor




Sand mining situation on LMR - Vietnam

SR An Giang

3%

0060 —m————

Tien Giang Vinh Long
6% 13%

8.00 -
6.00 -
4.00 -
2.00 I 1 70 - i
0.00 ]: | W .7‘

An  Bén Can Dong Hau Séc Tra Tien Vinh

- Can Tho g : i i 2 -
Giang Tre Tho Thap Giang Trang Vinh Giang Long

3%

i Statistics from the local
e DONREs showed : annual
volume of SM on the VN LMR
> 28 million m3/year

Total sand volume estimated in riverbed
about 816 million m3 distribution over
the 9 provinces (Dong Thap, An Giang,
Vinh Long, Can Tho, Hau Giang, Tien

Giang, Ben Tre, Soc Trang and Tra Vinh ‘



Sand mining situation on VN-LMR (2013)

SM status in the provinces on the Mekong and Bassac Rivers

Provinces

Forecast Volume (million m?3) 44.2 148

Licensing SM volume (million m3) KRS E!

Number of licensed enterprises 15 10

Number of licensed sand mines 19 30

SM license area (ha)

SM allowed volumes (million
m3/year)
Type of sand: Sand for

Planning violations: much (- - -),
less (-) (llligal SM)

lllegal SM near river bank

Management Review: difficult

130

59.7 25.1
37.8 16.5

19
18

15
11




appendix

DETAIL SERIOUS EROSION
AREAS AND PROTECTION

MEASURES




Serious erosion sites — Causes

CAM FU CHIA

o Y
N Fim 2
CAM PFU CHIA - — -'] e
o Lot AN | o
W s=e oL ] % .
DONGTHAR i % “:.{ _-.r“%\
..I. -v' .
AN GIANG i
R i v : T T
S = T . - : r w
' pond T_'d-.'*; b R 1 F f}
":EE-]«. 9 - “"-\. N . b ] =
: . . -,__\‘ .”J..-.‘“__‘__- :I L _hi'&":_._}.
I i 4 4 Lt - 3 L ! .
i . " .-! 5 B s L i
P, 4 e 1 . cixThG WIRH FoNG : R ThE
- i E ) 2ely
- ; : -

Lo -

L - .

S i fie,

[yt 4 1, - 4
l{':‘\ e e o Tk
5 g EENGLANG, "-/ ¢

L
.\".
\ e
. \ ?&Z HA GLANG
i &

- Strong wave. - . A e
- Mangrove *~ ] ",
degradation (Erosion, .’,; i P e
fishery exloitation...). 1

BIENTAY

- Strong wave.

- Sediment reduction.

- Mangrove degradation
(Erosion, fishery
exloitation...)..

- Strong wave.

- Sediment reduction.

- Mangrove degradation
(Erosion, fishery
exloitation...)..

4] Fail 50

—
kilometars

BARIA_VIING TAU

- Strong wave. Current
reach to 0.6 m/s.

- Sediment reduction
(upstream damming).

- Mangrove degradation
(Erosion, fishery
exloitation...)..

- Strong wave. Current
reach to 0.5 m/s..

-- Sediment reduction
(upstream damming, sand
mining).

CHICHT

——F b e b bidn wdi 14
Ehu vuc bidn xdi bdl xen ke
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1. Tien Giang- GoCong
Geotube breakwater (G3);

L=400? m

tp ‘Rach Gia ST

Observation: it has just been constructed in 2016? It has to be monitoring
for few years for evaluation (several NE monsoon seasons)

Image © 2015 CNES Astrnum



1. Tien Giang- GoCong
Revetment (GC1.GC2.GC3);
L=5 Km

} N
3? ' N M ngDelta
: ‘. tp.'Rach Gia

{€an Tho

Observation: Protected from erosion but no long-term guarantee due to
there is no mangroves in the front, needed breakwater and mangrove
rehabilitation




2. Tra Vinh- Hiep Thanh Revetment
L= 1.325Km

ko Chi'Minh' City

. tp.Rach Gia o e

Revetment built along
old dyke line and new
dyke set up - 150 m far
from old dyke line - 2009

Observation: Protected

ﬁ il ks from erosion of sand
; !\ R . ¢ ‘) AN ARAl A bank




Observation: Protected
from erosion of sand
bank. Long term ?

(AW Long Khanh
I Gong vin Ap Con Trifing
¥ Xa Truong Long H

N 4




| 3. Soc Trang- Vinh Chau, Vinh Tan Revetments
' L= 0.58 Km

SHEREN G X e\ N Observation: Toe erosion




| 3. Soc Trang- Bamboo wave breaker and fence : L=

' 0.30 Km

L BRCE T : Observation : Effective deposition
9 - low wave, short life (1 year?)

X~ Vinh €hau e . “"“

Image ©:2015 CNESAstris
©12015 Google i

Image ©:2015 TerraMetni

Nata S NMAAA 11LS Nawre NOANRSERC Y

G4




4. Bac Lieu- Vinh Trach Dong: Bamboo breakwater
ene 1 L= m Observation : Effective
REecat e | deposition, short life (1-2 year?)

§ % Bamboo fence again applied by WIP
[ et (Institute for ecology and work
/ protection) design....construction,
i{/, s not yet trapping enough sediment
for afforestation, maintanance many

S ; times and finally destroyed

3

¢
o
1
™~

Rete 5

(‘ﬂ ~ ;- -
tx2 Vinh ' €hau e

{tp. Bac\liéu}




4. Bac Lieu- Nha Mat Revetment L=

Ho Chi'Minh cny ra s

Qo

- C‘ . 'DA, Y
t-'Nha Mgt .
Vung|Tau o P A

tp Rach Gia Can'Tho -
j 'S

P »J_‘.
N Ty

¥
LR g

\

K

Observation: Protected from erosion of shore, need mangrove belt



A\ |

4. Bac Lieu- Nha Mat: Geotube wave breaker

L= 1.056 Km

‘i:
kio Chi Minh! City g
AN e - "-.a‘
! e NS V12
’~/ V-8 Nha Mat
Vung Tau o

g nt Hiep:Thanh

3 =
Observation : Low deposition - short life (1 year?), needed improve




4. Bac Lieu- Ganh Hao Revetment: L= 3.432 Km

~

Ko Chi'Minh*City

N MekongDelta
tp.'Rach Gia Can Tho

W s - &

Observatlon. Proteci:ed from bank erosion, but Iong term?




' 5. Ca Mau- Khai Long Revetment-

.
'l
—

Observation: Protected from bank erosion, but long term?




5. Ca Mau- Dat Mui Revetment: L= 1.5Km

ko Chi Minh' City

Delta

tp ‘Rach Gia S ST




5. Ca Mau- Khanh Hoi- Concrete and

Y UER

plastic sheet pile. : L= 1.186 Km

s o Vu‘ng Tlau

ngbelta

{€an Tho

. tp.Rach Gia

Observation: Protected from erosion )
?, long term? /

e

naft

= :-..M . : © 2015 Google
R e 4 3 Image © 2015 CNES / Astrium
Kl 3 s S ) ' Image © 2015 TerraMetrics




5. Ca Mau- Breakwater: Khanh Tieén. Khanh Binh
Tay. Khanh Hoi. bac Huong Mai : L= 10 Km

' MekongDelta
\? ’. tp?h Gia Ccan Tho

o
mhé“‘“'Ho\

'},;'4’4, -
S » A
e 4 A
Brme A o - .
' L Stuh Yoy
5 W
a Ay
R i 0
R al g
% o S T
s ¥ 33 h 4

Observation : Effective deposition—;tc-)e erosion?..., costly!



5. Ca Mau- Breakwater: Bac: L= 160 m

\| .
48

3 tp Rach Gla Ccan Tho

nh‘ A0 e
“‘T&ﬂ' n'i* i :' 7

Observation : Effective deposition?, costly?



5. Ca Mau- Tran Van Thoi (nhear Hon Da Bac : L= 2,300 km)

XN\ Ho Chi'Minh'City

v/ ) G
W/ iy
\ ; tp\R“ach Gia

B . 7 I/- Q\J

L=

{€Can Tho P

Bamboo fence at Tran Van Thoi

District, length of 2.3km, 18 billions
VND (340 USD/m), WIP
design....construction December
2015, not yet trapping enough
sediment for afforestation,
maintanance many times

=i > = - =

Observation : Effective deposition?, long term?



6. Kien Giang — Vam Ray Revetment: L= 0.6Km

‘f'" Rach Gia Can Tho

tp. Rach Gia

Geographer

Observatlon ” protected from erosion- (mangrove beIt eX|st)



6. Kieng Giang- Vam Ray: Maleuluca fence : L= 3.9 Km

ngDelta

g ‘y" Rach Gia Can Tho

g Return Frame

tp: Rach Gia

g4

P 3& .

Y
4

St

T

short life (1 year?)



3 (tt...) Kinh nghiém théng dung
M6 han. d& ngam phéa song
M6 han. d& ngam gidm song
- Pa dbé (Can Gi®). khdi di hinh. twéng cir BTCT (Nam Binh. Bac Liéu). Geotube
(Ba Ria. Bac Liéu). coc BTCT DUL (Ca Mau. Bac Liéu)

ke, I8 i BT
R

Google




4. Cac giai phap bao vé bd bién Keé b& (K)

Céc loai cbéng trinh Ap dung: bao vé truc tiép bd bién (co thé
hoac khéng can két hgp véi loai khac)

Ké tham bé tong Ké bg da do/xép T&m phu BPKT

66




4. Cac giai phap bao vé bd bién Pé ngam hodc twérng pha séng/gidm séng

Céc loai cbéng trinh Ap dung: gidm séng cho dai phia trong dé
trong cay hoac dé giam quy mé ké bao vé bo

Tudng pha/giam song tr D& ngam phd/giam séng tr D€ ngam pha/giam song
xa. BTCT. tuyén thang xa bang da do/khdi béton tlr xa badng 6ng cat

T‘u’dng ppé/giém séng Tudng ngam pha/giam ;Ftl;r?(r;g+ngie\crm Egas/a?lsgrw =019
tu xa. bang cay. tuyén  séng tir xa + gilf phu sa B giLr phf Lang
cay. dang tuyen thang

thang bang cay. dang ch’ T 67




4. Cac giai phap bao vé bd bién Tham cay (rirng ngdp man) pha séng/giam

séng
Céc loai cdng trinh Ap dung: gidm séng dé gidm quy mé ké bao
vé bd

Tham cay (ri'ng ngap man) (C)
T

4 a

VUGN UOM RUNG NGAP MAN




3 (tt...) Kinh nghiém théng dung
Giam song gay boi. khdi phuc RNM

Giam song gay bdi — trong cay (khéi phuc rirng ngap man)

- Hang rao bang gb. coc tre gidm song. gidm dong chay (Brc. Théi Lan.
Malaysia....)

69




3 (tt...) Kinh nghiém théng dung

Giam song gay boi. khdi phuc RNM

Giam song gay bdi — khéi phuc rirng ngap man
Hang rao bang coc tram. gidm song. dong chay & Kién Giang




—

mocmwnhiv. Tién Giang/(Go Cong. Loai 1)

L? : }1;\%/ (K1+G2/3+G4) Ke bo + dé

ngam giam song +khoi phuc
ri'ng ngap man
Tong: 662 ty

Kl DR aChIG ia SRR iR

F=}







Shoreline changes "Ho Chi Minh City, period 1965-2014

1156000
]

1154000
]

1152000
]

1150000
]

CHU GIAI
Duong_bo_19865
duong_bo_1989

1148000
1
_|_
1
1148000

duong_bo_2001

. Duong_bo_2010
Ha Thanh river mouth to Duong_bo_2014

Dong Tranh gm/year F’H;I}DI} ?ﬂlﬂi}l} 714II)DI) ?H;I}DI} T18IDI)I)




Shoreline changes Tien Giang Province, period 1965 - 2001 - 2010

LR "_" " °
A \23,54) o Can Gid
v W £ \Tp. Hd Chi Minh

| 5
-

< Go Cong Dong district

erosion >10m/year
Go Cong Dong
J
< | | Tan Phu Dong island Deposition

E% | 100mlyear. From 1965 to 1989
> 3 km seaward deposition
r Now less deposition.

Chit thich

— 1065
— 2001
— 2010




‘Shoreline changes ~ Ben Tre Province, period 1965 - 2001 - 2010

L4

4km at Dai river
mouth, erosion 20-
25m/year

BT ) Ui b
ChﬁuJ\Th )#,}s‘._d Cho Gao ?/M,T ie n «_Giangﬁy - ./)

Ba Lai river
mouth: deposition
700m

Ham Luong river mouth:
erosion 30-37m/year

Chit thich

1965

Co Chien river mojuth: o
Deposition 60m/year — 200




Shoreline changes ~ Tra Vinh Province: period 1965 - 2001 - 2010

Hiep Thanh
R commune:
“““““““ erosion 15-
Dinh An river 20m Jyear
mouth: deposition
< 40-50m/year
6 N y Chii thich
’ ; — 1965
\ ' Ny ——— 2001
M?Klyén — 2010
A




2: Hién trang Dién bién dwdng bé bién Séc Trang.
Giai doan 1965 — 2001 - 2010

Dién bién bo bién Nam Bo

T C4r3 Vinh

" Khu vuc bo di tién ra
bien  2.6km  (hon
100m/nam) (Ctra Dinh
An — Cira Tran Dé)

X6i bodi xen k& & khu
vuc ctra My Thanh

Chit thich

. / . ) ) — 1965
2 Doan Thi tran Vinh Chau bi bién xam thuc. ——

véi chd x6i 16n nhat 12 320m. 10m/nim. .

Tp. Bac Liéu




Dién bién dwdng b bién Nam Bo Hién trang dé bién Sé6c Trang

Dé bién tai khu vue gidp ranh

5. Hién trang dé bién Soc Tring

-Vinh Chéu c6 chiéu rong rimg
thay d6i tir 150 + 500m

-Long PhU c6 bé rong ring thay
doi tir 200 — 800 m.

-Cu Lao Dung c6 bé rong rirng 2% _
thay d6i tir 200 — 1000; khu vuc Sl B
phia ctra Pinh An rirng kha méng. '

-Séng, kénh rachf~ - -/

A —Tuy&n dé& bién |*
® Congdudide |9

Bang théng k& céc théng 58 k¥ thuit

Tuyén dé Cﬁif;féi Mﬁ;fé Ca?r:l;mh mtrong mngoéi
Yinh Chau 499 6,0 3,2 2,0 2.5
CdLaoDung| 233 6,0 3,5 30 | 24
Long Phiy {25 6,0 3,0 15 | 12




Dién bién dwdng b& bién Nam Bo

Dién bién dwong b bién Bac Liéu

Giai doan 1965 — 2001 - 2010

Xu thé chung 13 bdi l1én 10-
60m/nam. Puong bo 1an ra bién 200
—1400m

Chit thich
Ganh Hao toc do — a5

s = o e 2001
X0l 17/m/nam .

— 2010

Liéu
X0i



Dién bién dwéng bo bién Nam Bo

| S D

-

- Rung phong hd ven bién
phat trién kha tét. chiéu
rong rirng thay déi tir 500
- 1000m.
« Poan giap So6c Trang
2: Hién-trang

Dién bién b bién Nam Bo

Hién trang dé bién Bac Liéu

PHUGC LONG =

e } / Chiu The: Hong Thack L
//\__\\,.:h\“:m .—J,_. Bk ::: Humg Hét /(/
:// L Loag Thanis __,,/"'{\ /nmm \
| Phong Thank Phoog tn \ \H“’B \ = \
i 4 BAC LIEU Iy
‘HO-\BL\H \ -
Hién tnang de blen Tién Glaﬁga = |

’ \
\

| VINHLOI

e GIA RAI
‘ HNO
N P
piF
An Phic
T§ 16 1: 250.000
0 5 10
= kilometers
R R
A
% GHI CHU
/./ i —_ Pudng giao théng
o - < KR, O ey A - - S6ng. kénh rach
y Bang thong ké cdc théng s k¥ thudt
£ u - w _u  Tuyéndé bién
s 4o |Chi€u dai| Matdé |Cao winh|m m R o
Tuyén de (km) (m) (m) wong | ngoai ] Khu vue ring phong hé
Céng dudi dé
Bac Liéu| 524 6.0 35 2.0 3,0 @ ong cuorde

So hoa tuyén dé bién tinh Bac Liéu




2. Hién trang
Gial doan 1965 — 2001 -

Dién bién bo bién Nam Bo

2010

Pl/yl’Long

Tp. CaMau V/

Gid Rai

Théi Binh
UM]nh7 * ,—f

\

-~

Khu vuc Xxoi

boi xen ké
tv Ml Ca
Mau dén
rach Tiéu
Dua

Mai Ca
Maud. toc
do | boi tu
80m/nam

P WL

Bac Liéu

Duyén Hai

&~ Hoa Rinh)

Khu vwc ¢
Bb6 Dé c
X0l mar

40m/nam,

Chit thich

— 1065
= 2001
— 2010

Dién bién dwdng bo bién Ca Mau.

clra sbng
O toc dé
nhat

1




2: Hién trang Hién trang dé bién Ca Mau
Dién bién bo bién Nam Bo

BAN PO HIEN TRANG PE BIEN TINH CA MAU

-Tuyén dé bién Tay

« 5 diém sat 1o nghiém
trong;

« Xu ly sat 16 bang ké
tam. cu tram. cur ban
nhya. to da véi chiéu
dai 2.9000m.

- Rirng phong ho:

- Khu vuc tir cong Rach /
Dinh dén rach Tiéu Dura
bé day rung con 40 -
70m (dén 2015 nhiéu
doan da bi x0i vao than |.... 00 e

1
d y e GHI CHU
e) =7 — Pudng giao théng

Séng, kénh rach

2 - A - k-3 o ads . _I.I_"_I.I_'.'_I.I_"_ ~ A . 2 . A -
Bing théng ké cdc théng sé k¥ thuiat Tuyén dé bién hi€n cé
------------ Tuyén dé bién du kién|
ngoail =

Tuyén dé Chiéu daj Mat d§ Cao trinhf m
Ckiti) G (m) trong

Khu vuc rirng phong hd

2 e 5 » Cong da xay dung
bé bién Tay 92 6 2.5 2 3 © Coéng dia du kién




2: Hién trang Dién bién dwdng bo bién Kién Giang.
Giai doan 1965 — 2001 - 2010

Dién bién dwdng b bién Nam Bo

\Cho Mgy

p. %ong Xuyép LipVo
;595‘ Bong Thpap
s L‘ung

(,_.ngh6lN6t
~ zZ = /‘\ . X ."‘ g h|
Hoat dong x6i boi dién ra & e
xen k& v6i muc dd nhe. ™V 3 Q“le/\)\

chu yéu la lan ra bién 5- -
10m/nam

Cobo

Phong P18

Khu vuce gitra An Bién —
An Minh bdi 70-
80m/nam

A

& »

§

i@' 5
4
4
#.
L

Chit thich
— 1965
—— 2001 Hong Dan
2010 Baﬁ., Liéu
PHude Dmgn,




2: Hién trang
Dién bién bo bién Nam Bo

"Hién trang dé bi&n Kién Giang

Lwu y: Tuyén An Minh: x6i manh

» Tuyén Rach Gia — Ba Hon

« Tuyén An Bién — An I\/Iinh\

Ring phong ho tuyén RG — BH ¢6 chiéuxong
bién thién tir 50m - 1.600m

Rimng tuyén
AB-AM chiéu
day rung trung
binh khoang
300 m; Khu vuc
Miii Ranh
(2km) khong
con rung

Kilometers

GHICHTU
Dudag g0 1bdng
Séag, kéoh ach

_I.I_"_ Tuyénd€ bifn

@ Céogduvdidé

. .'_‘b.._,.

I;,L)’,QII‘GJ pvdl
.'f"/-‘_" R Y

’, ‘.:.".‘.
BN DA ]
\ L

Bing 1hdng k€ cdc 1hdng 24k 1hudr

-t

Tuydndé

Chudy diu
(lem)

¥ a€
[m)

Caodoh
(m)

An Bi€n-An W¥lnh

60

6

+2,5

Rach Gui-BEa Hén

63

6

+2,0




4. CAC GiAl PHAP BAO VE BO BiEN pp
Dé pha song tach roi
"~ 1. Pé phasong tach roi
- Dé pha séng tach roi la mét cau tric song song. hodc mét phan song
song voi bo bién;
- Ba&o vé bén cang. du thuyén hodc bao vé bd bién khdi bj x6i mon;

Pé chan séng bang da dé tai Ha
Tién tinh Kién Giang

Pé chan song tach roi bao
gbm cac ro da tai bo bién Tay.
tinh Ca Mau




4. CAC GiAl PHAP BAO VE BO BIEN
Pé phé séng tach roi (it...) Ong Geotubes

1. Dé phasong tach rei
Dia diém: Khu vic ctra bién Nha Mat — tinh Bac Liéu 22 tui dia ky
thuat Geotube. v&i cac chirc nang:
e O thé phéa séng bao vé bo phia trong.
e kho gay bdi tao bai dé khéi phuc rivng phong hod
e cao trinh cla cac tli dia cling khdng dat dwoc chiéu cao thiét ké
(Itn. bom cat);

e Theo Huesker Synthetic GmbH Germany gia thanh cho 1 m dai vao
khoang 300 USD;

Béo vé bai bién bang tui Geotubes tai tinh Bac Liéu




4. CAC GiAl PHAP BAO VE BO BIEN

Keé doc b& Ke lat mai

®* Kedocb&
Giai phap bédo vé mai bo bién. dé bién & khu vwe Go Céng Péng — Tién
Giang duwoc ap dung la dang ké mai nghiéng;

Duw6i tac ddng cuia séng bién. chan ké
tai mét sé doan khéc xuét hién hién
tirong sut lun chan ke. hang chéan
khay éng buy gia cé ciing bi mét 6n
dinh de doa 6n dinh chung cua ké




4. CAC GiAl PHAP BAO VE BO BIEN
Ké doc b (tt...) Ké lat mai. Tra Vinh

Ke doc b&

Bo bién Tra Vinh: cong trinh gia co bo truc tiép. két cau bao vé mai st dung
gom ro da. ReaR:GMKLIéN bé tong ty chen

a8.00 Ba 1x2 day 20 cm
VAi dia ki thudl
st mn |t fith 42 1740 I
T TT
6.00 T o 4 | Ass0 ‘ ‘ |
Bnhad 44 .
2 s p sy ] _ :
2iE . Cay lnén khdi bé 16ng o chén day 33cm, M300
o . P 1x2 day 20 om e
2.00 dﬂiﬂ;.. : = .. _ _.',_#r--,; — ¥ai dig ki thuat _d.—_?
: : . . i .#;.-,_,_"_" v
0.00 I R | g 81| 1 Da hic xEp d"qf chén chat
BTT LEAAA hidan hE 24 9 Vol — 1 T

Ké béténg két hop turdng chan thap
bo bién Tra Vinh

Ludi thép Gabion doan ké ro da bao vé
khu du lich Ba Dong




4. CAC GiAl PHAP BAO VE BO BIEN

—

Ke doc b (tt. ..) Ke lat mai. Tra Vinh

- Bo bién Bac Liéu: 700 ké khu du lich Nha Mat. dang thi cong giai
doan 2: L = 330.6m.

- Nam 2006: 1.600m ké khu vuc
mili Pau S6 dang mai nghiéng. bang
da xay trong khung bé tong

Ke bi hw hai




4. CAC GiAl PHAP BAO VE BO BIiEN
Ké doc b (tt...) Twdng gidm séng. Ca Mau

T Keé doc bo’

Nam 2011. tinh Ca Mau thir nghiém 300m ke ly tam tai xa Khanh Tién
huyén U Minh. Bw&c dau cho két qua tot

e Tuy nhién can thi gian d‘e danh glq hiéu qua. mc dd 6n dinh cla ké;
e Kinh phi 30-40 ty/km. chiéu dai tuyén 2012 la 1.5km
e Than thién maoi trwong?

Gay béi tao bai trén dé bién Tay bang ké ly tdm chdn séng



4. CAC GiAl PHAP BAO VE BO BIEN

Ké doc b (tt...) Twéng chan séng. Ganh Hao. Bac Liéu

Twéng chan song

- twdng chan so6ng gan nhv dwng dirng;

- ¢06 dac diém tiéu cwc vé phan xa song;

- dan dén sy bién mat nhanh cla bai bién;

- gidm sw x6i mon clia cac tram tich & phan né bao vé ;

- tAc dong tiéu cwe dén tdng lwong tram tich doc bo bién lién ké

N T . et o
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Twong chan séng Ganh Hao — Bac Liéu




4. CAC GiAl PHAP BAO VE BO BIEN :
Y /

Cong trinh vudng géc vai b (it...) Ké Can Gid. TPHCM

Cong trinh vuong goc véi bo

- Tuyén ké mé han huven Can GIO’ T HCM VO’I 16 5km chleu dal

Nhin chung toan
tuyén ké hién tuong
doi 6n dinh. nhiéu vi
tri k& duoc bbi ldng.
tuy vay cing co mot
vai doan dang bj sat
[o}

Sat I& bor ké va cdc md han gan cira séng
Soai Rap huyén Can Gio




4. CAC GIAI PHAP BAO VE BO BIEN
mm
- Dy éan GIZ Kién Giang: hai hang coc ctr tram cach nhau 0.5m va
dong sau xuong bun & do sau 2m
e B6i hang nam 0.2m; -
o Giam 40% chiéu cao séng
- Giai phap hang rao chir T

-

bang tre: giam song. gay boi .

Hang rao pha song bdn cr
tram o Kién Giang

——

Hang rao tre pha song tai Vinh Tan tinh Soc Trang




4. CAC GIAI PHAP BAO VE BO BIEN
. ang rao pha song

- Du an GIZ di thuc hién: 2700m hang rao bang tre chit T & bd bién
Soc Trang va 2500 tai Bac Liéu | msctnsens it bing |

chiéu cao tv' do R¢ : bo canh cay

- - IE‘..:> x
‘L 3 |

- | chiu dai coc
ngang 4.7 m

Hang rao tre chit T trén bo bién tinh Bac
Liéu

(it it ngang|

Mat cat ngang va mdt bang bé tri hang
rao chit T bao vé bo bién




4. CAC GIAI PHAP BAO VE BO BIEN
—Hang rao pha séng
- Du an GIZ di thuc hién: 2700m hang rao bang tre chit T ¢ bd bién

g eyt .
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Phuc hoi rung ngap man tqi
Bac Liéu va Soc Trang sau
khi c6 hang rao pha song




4. CAC GIAI PHAP BAO VE BO BIEN

—Hang rao phéa song

- Thu nghiém ¢ Bac Liéu trong 7 thdng dau da c6 nhiing thanh cong
=

Két qua thay doi tai bo bién Bac Liéu sau khi ldp ddt hang rdo tre (thdng 5. thing
9 va thang 12 nam 2012)

Tuy nhién hién nay do cac |
yéu t6 tu nhién vé song. |
dong chay ven bo... thi hién

nay cac hang rao bang tre tai &7 | |
bo bién Bac Liéu da bi pha Fhtng s e s et
hoai. bai bdi va cay ngap
man bi song pha huy

8
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Cao trinh ctia nén bin e m)

Biéu do két qud quan trdc cao trinh bin cdt tai
khu vuce thu nghiem o tinh Bac Liéu




