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Tém tit: Rimg ngdp man (RNM) déng mét vai tro quan trong trong viéc bdo vé bor bién mét cach ty
nhién chong lai hién twong song Ién, nude ding do bao, mede bién ding va x6i Ié bang cdch tiéu tin
nang lwong séng lan truyén vao bo. Do d6, nghién ciru vé vai tro ciia RNM I can thiét dé danh gid kha
nang ciia RNM trong viée giam séng. Bdi bdo nday phdn tich sw suy giam chiéu cao song boi cdc ddi
RNM & khu vuc tinh Bac Liéu dwa trén viéc ung dung moé hinh toan XBeach 1D. Cac két qua da chi ra
rang cdc yéu to anh hwong nhat dén hiéu qua giam séng cia RNM la mdt d¢ rimg, bé rong rimg, chiéu

cao song toi va do sau nuoc.

Twr khéa: Rung ngap man, XBeach, Giam song, Bac Liéu.

1. GIOI THIEU

Rung ngdp man da chiang minh dugc vai tro
quan trong trong viéc bao vé by bién trude cac
hién twong nhu x6i 16, nuée dang do bio... bang
cach tiéu tan nang luong song. Pac biét, hé théng
ré chang chit ctia cay ngap mdn c6 kha ning lam
giam tac dong ciia song va thuy triéu (Kathiresan
va Rajendran, 2005). Hién nay, trong diéu kién
bién d6i khi hau dién ra theo hudng cuc doan hon,
gdy nén nhiéu thién tai va tic dong tiéu cuc dén
khu vuc ven bién, viéc danh gia vai tro cia RNM
trong viéc bao vé bo bién cang duoc quan tam.

C6 ba huéng nghién ciru chinh vé& van dé nay
duoc thyc hi€n 12 mo6 hinh vat ly, khao sat thyc dia
va md hinh toan s6. Hudng nghién ctru dau tién
duva vao md hinh vat ly. Hashim va Catherine
(2013) da chung t6 rang cach sip xép RNM so le
hay thang hang thi hiéu quéa giam séng khong khac
biét nhidu (chi dudi 10%). Ismail va nnk. (2012)
chirng minh dugc bo ré cia RNM co kha ning tiéu
tan song nhidu hon so véi phan than va tan 14.

Hudng nghién ctru thtr hai dua vao khao sat do
dac thuc dia cay ngap man, s6 liéu song va dia
hinh tai khu vuc khao sat duoc chon. Horstman va
nnk. (2014) xac dinh dugc chiéu cao song s& giam
gan dén 90% trong 100 m dau tién khi song lan
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truyén vao RNM cho loai ciy dudc & ving ven
bién Thai Lan. Mazda va nnk. (2006) tién hanh do
dac & bo bién Vinh Quang, phia Bic Viét Nam va
két luan rang hiéu qua giam song ciia RNM co
phu thudc nhiéu vao loai cdy ngap man. Tuy vay,
hudng nghién ciru nay kha han ché do gidi han vé
sb lidu do dac va su suy giam séng nhian duogc
thuc chat 1a tong hop cia ca cdy ngdp man, dia
hinh nén rimg chir khéng phai chi do cdy ngap
man (Vinh, 2015).

Hudng nghién ctu thtr ba stit dung cac mé hinh
s6 mo phong sy tac dong clia song lan truyén vao
b dén khu vuc RNM. M6 hinh sé c¢6 thé phan
tich cac diéu kién ban dau riéng biét va danh gia
duoc sy tac dong cua cac yéu td trén, khic phuc
dugc nhitng han ché tur huong do thuc dia hodc
vat ly. RNM ¢ Viét Nam cé nhiéu ching loai da
dang tap trung chii yéu ¢ khu vuc ven bién Bic Bo
va Nam B¢ d3 thu hat nhiéu nghién ctru. C6 thé ké
dén cac nghién ctru ciia Burger (2005) sir dung mo
hinh SWAN dé mé phong su lan truyén cua song
vao RNM ¢ tinh Thai Binh. Phuoc va Massel
(2006) dd phat trién mo hinh s cho RNM hdn
hop c6 chiéu sau nudc thay ddi, thu duoc mot sb
két qua veé vai tro rat hiéu qua cua bd &€ RNM
trong viéc bdi ty bun cat gop phﬁn chéng x01 16 &
khu vuc bién Can Gid.

Bai bdo nay tap trung vao khu vuc nghién ctu
1a viing ven bién tinh Bac Liéu - noi nhan ngudn
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ph sa 16n tir séng Mekong, c6 day du cac yéu td
thuan lgi dé hé théng RNM sinh sbi va phat trién.
Thanh phan cay ngap min chi yéu ¢ Bac Liéu 1a
loai cdy dudc, cdy mam va cdy vet (Hanh va nnk.,
2019), trong d6, loai cay dudc chiém ti trong
nhiéu nhat nén co thé léy lam loai cay dai dién
dua vao md hinh tinh toan. Két qua tu s6 liéu thuc
dia cho thiy thong s cua ring cdy dudc co thé
phan loai dya theo mat do ring (Janssen, 2016):

Bang 1. Céu triic RNM khu vire nghién ciru

R& Thén
Matdd | N, b, a,| N, b, a N, b, a,
@&/m%) (em) (m)|(than/m®) (cm) (m) |(tan 14/m’) (cm) (m)
Thua 15 1 0] 03 20 2 20 1 10
T.Binh | 45 2 1 0.6 45 5 110 1 12
Cao 70 3 1 09 75 8 450 1 12

Tan la

N,: 50 ré, than, ld trén 1 mét vuong, b,: duong
kinh ré, than, la; ay: chiéu cao ré, than, la.

Mot s6 két qua tir mo hinh XBeach (mé hinh
dugc phat trién boi Pai hoc TUDelft mé phong
qua trinh lan truyén séng va tuong tac giita cac
yéu tb thiy dong luc hoc) s& duoc phan tich cho 4
truong hop: rung c6 mat do thua (C1), mat do
trung binh (C2), mat do cao (C3) va khong co
RNM (C4). Tir cac két qua thuc nghiém trén, cac
yéu td c6 tac dong 16n nhat dén hiéu qua giam
song cua RNM tai tinh Bac Liéu s€ dugc tap trung
nghién ctru va phén tich cy thé.

2. PHUONG PHAP NGHIEN CUU

a) S6 liéu diu vao

Céc théng sé dau vao dwoc 1y tir moé hinh
Delft Dashboard, dugc chia lam 3 nhom chinh: dia
hinh day, cdy ngdp man va thuy dong luc hoc
(song, thuy triéu).

Dia hinh day: theo nghién ctru cia Albers va
nnk. (2013) ving bién khu vyc Pdng bing song
Ctru Long — khu virc RNM phat trién c6 do doc rat
thoai. Dir lidu trich xuat tir mo hinh cho thdy ving
bién tai Bac Liéu c6 do déc 1/1000 1a phu hop.

Thong s6 hinh hoc cdy ngdp man: theo mo
hinh cua Janssen (2016) cdy ngdp min gdom 3
phan chinh: r&, than va tan 1a. Mdi phan cua ciy
ngap midn c6 dic tinh riéng dan dén muc d6 giam
song cua ting phan ciing khac biét. Cac thong sb
ctia RNM vé duong kinh, chiéu cao, mat do duoc

liy theo Bang 1, twong tng cho 3 truong hop rimg
c6 mat d khac nhau. Ngoai ra, Giri (2011) chi ra
rang RNM chii yéu sinh séng ¢ khu vic myc nuéc
triéu thuong xuyén thay d6i nén trong nghién ctru
nay c6 thé xap xi ring bé rong cuia RNM 1a mot
ham s phu thudéc vao muc nudc triéu va do dbc
cua dia hinh day (Bang 2).

Song va thuy triéu: Theo Mendez va Losada
(2004), su twong tac cua song va cdy thuc vat ven
bién phy thudc chi yéu vao chiéu cao song, chu ky
song va hudng song. Trong pham vi nghién ctru, mo
hinh chi xem xét hudng song chinh - huéng vudng
goc voi bd dbi véi bai toan XBeach 1D.

ghiguon song

Hinh 1. Khu vuee tinh todn & ven bién tinh
Bac Liéu. (Nguon: Google Earth Pro)

Sb liéu chiéu cao song, chu ky song va muc
nude dang duge ldy theo thong sb ciia con bao
Linda xay ra vao théng 10 va 11 ndm 1997 - con
bdo dugc xem 1a “tdi t&” nhit & khu vuc Dong

bang song Ciru Long (Takagi va nnk., 2017).
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Hinh 2. 86 liéu song va thuy triéu ghi nhan duoc
tir con bdo Linda tai vung ngoai khoi Con Dao
vao thang 10 va 11 nam 1997 tai toa do
(8°30'N, 106°E) (Nguon: ERA - Interim
va Delft Dashboard)
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Theo Hinh 2, chiéu cao song c6 nghia Hj .y
duogc ghi nhan 1én d&én 3 m, chu ky song 16n nhat
Tpmax 1a 10 s vao khoang cudi thang 10 va dau
thang 11 nam 1997. Trong khi d6 muc nudce triéu
dao dong 14 2.5 m. Bang 2 gdm cac thong s6 song
duogc khai bao trong md hinh véi 5 truong hop
chidu cao song, 4 trudng hop chu ky song va 9
truong hop muc nude do thuy tridu. T hop lai cac
truong hop trén cho két qua tuong tng véi mdi
truong hop mat d¢ cay ngap man (mat do thua,
mat d0 trung binh, mét d6 cao va khéng c6 rung)
s& c6 180 trudong hop thong s6 dau vao.

Biang 2. Thong s6 séng va thily triéu tai bién
ngoai khoi - Céon Dio

Ky | Don Gi trj

hi€u| vi )

Hs | m 1152253

Tp| s 46810

B | m |500 750 1000 1250 1500 1750 2000 2250 2500
D] m 0.50751125151.7522252.5

H,: chiéu cao séng cé nghia; T, »: chu ky song; B:
bé réng ddi rimg; D: muc nude ding do thiy triéu.

b) H¢ phwong trinh chi dao

M6 hinh XBeach duogc xay dung trén co so&
phuong trinh cin bing hoat dong song (Wave
Action Balance) (Holthuijsen va nnk., 1989):

g4 aC,A D,.+D:-+ D,
4 gx - _ w b v (1)
at dx o

Trong d6: A = 5,,(x,t)/o{x,t); ¢ 1a thoi gian;
5, — mat d0 nidng luong song; o — tan sO song
twong dbi; Cye — VAN téc clia nhom song; D, —
nang luong song giam do song vd; Dy — nang
lurong song gidm do ma sat day; D, — nang luong
song giam do su xudt hién cia RNM. Trong
phuong trinh (1), vé phai 14 cic gi4 tri D; D,, D,
cua ham nguén dai dién cho qua trinh ti€u tan
niang luong cua song. O déy, cac ngudn gay phat
sinh nhu gié s& dugce bo qua. Két qua tinh toan tir
phuong trinh (1) 1a cac gia tri cua ung sut tan xa
song (Radiation stress) — cling chinh 1a cac tham
s6 dAu vao cho hé phuong trinh (2) va (3). Cac gia
tri dAu ra nhu: myc nudce, van tde song, chiéu cao
song dugc tinh todn theo hé phuong trinh song

nu6e nong (Shallow Water Equations) hai chiéu
duoc viét dudi dang:

8y AUk

on . _ 2
at dx @)
aut dUL 8y -1, +F.+F
Y | F i R T R e
at ax o oh )

Trong do: 1 — muc nude theo thot gian t; 4 —
d6 sau nudc; UL — van tdc song Lagrange; T, -
g suat cit day; E, — lyc can do cay ngip man;
E,. — luc song do Ung suit tan xa cia séng. Dé
danh gia hi¢u qua giam song cua RNM, ti 1¢ giam
song 7 (m™) theo cong thirc Mazda va nnk. (1997)
duogc st dung:

_ AH

=

AL )
HAx Hy Ax

Trong d6: H, — chiéu cao song tai diém bat dau
RNM; H, — chiéu cao song sau khi di chuyén
duoc mot doan Ax = 100 m.

¢) Thiét 1ap mé hinh sé6 XBeach 1D

M6 hinh RNM trong XBeach duoc thé hién
trong Hinh 3. Mién tinh toan mé hinh c6 chiéu dai
12 km tinh tir bién ngoai khoi dén RNM.
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Hinh 3. M6 hinh toan RNM XBeach la cac thanh hinh
tru co duong kinh, chiéu cao va mdt do trong Bang 1.

Do phan giai luoi tinh toan: PO phan giai ludi
tinh toan ting dan tir bién ngoai khoi dén bo dé rat
ngén thoi gian chay mo hinh va két qua phai c6 do
chinh x4c cao. D& xac dinh kich thudc ludi tinh toan
t6i wu, nghién ciru nay xét dén 5 trudng hop ¢6 6
ludi tinh todn nhé nhét 1a: 1 m, 2 m, 5 m, 8 m va 10
m. Két qua sai s6 ctia cac gia tri chiéu cao song ngén
H,,, muc nudc 7, luc song F, va chiéu cao song dai
cta 5 tredng hop duoc thé hién trong Hinh 4.

KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020) 73



10Gi:’a tri chieu cao song ngan gm 10m

- - Chiéu cao song dai

8m | =Chié ong ngan
. Eqp e o do efy g8 b
[ 8 —Mrc nuwrdre
=26 E o
o © 6
84 . ¢ ¢ L|2a
J 0 i L B8 \a
H A — R
o= = LB o S M
2 5 8 10 0 10 20 30

a)Kich thuéc 6 luwdi nhd nhat [m]  b) Théi gian chay md hinh [phit]

Hinh 4. Gia tri sai so chiéu cao song dai, chiéu cao
song ngan, lyc can do cdy ngdp man va myc nuoc.

Kich thuéc 6 ludi cang nho thi thoi gian chay
md hinh cang 16n. Vi vy, dé rat ngan thoi gian
chay md hinh cling nhu dam bao d¢ chinh xac,
truong hop 2 - 6 ludi tinh toan bang 5 m duoc
chon dé t6i wu vé do tin cdy ciing nhu thoi gian
chay md hinh.

Thoi gian tinh todn: can khai bao thoi gian
chay dé dam bao rang két qua dau ra ciia md hinh
s& dat duoc trang thai 6n dinh. Theo két qua cua
Hinh 5, gia tri chiéu cao song ngén dat duoc do
6n dinh sau khoang 30 phut va gia tri myuc nudc
dat 6n dinh sau khoang 60 phut.
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Hinh 5. Chiéu cao song va myc nuoc theo thoi gian.

Do d6, c6 thé xac dinh rang thoi gian can thiét
dé mo hinh dat duoc trang thai 6n dinh 14 60 phut.
Thoi gian duge chon dé chay cac truong hop trong
md hinh 1a 180 phut, trong d6 thoi gian dé lay két
qua dau ra 1a tir phat 61 dén phat 180, budc nhay
ctia mo hinh 1a 1 phut.

3. KET QUA VA THAO LUAN

Céc yéu té dién hinh anh huong dén sy giam
song cia RNM 1a mat do rimng, chiéu cao song tdi,
chu ky séng, bé rong rimg, ma sat nén day va do
sau nudc duge phén tich cu thé théng qua két qua
ctia mo hinh sd.

Nang luong song giam do cday ngdp man: Theo
phuong trinh (1), nang lugng song tiéu tan khi lan
truyén vao bd phu thude vao ba yéu té: tidu tan do
song v, ma sat nén day va cay ngap man. Két qua
tinh toan tai trudong hop dién hinh (chiéu cao song
H; = 3m; chu ky dinh song T,, = 10 5; muc nude
= 25 m; bé rong rimg = 2500 m):
D, = 427 {(W/m?), Df = 0.57 (W/m?),
D, = 2.7 (W/m?). Nang lugng tiéu tan do ma sat
day Dy vasong vo D, chiém mot ti trong rt nho

chi khoang 0.5% trén tong ning luong tiéu tan do
ca ba yéu td (D,, + D+ D,).
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a) Chidu cao séng [m] b) Chiéu sau nuérc [m]

Hinh 6. Nang lwong song giam, chiéu cao song
va chiéu sau nuoc.
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Hinh 7. Nang lwong song giam va chu ky song.

Tu cong thirc (5) (Dalrymple va nnk., 1984;
Mendez va Losada, 2004), c6 thé thiy riang ning
lwong song giam do RNM la mot ham sé cua
chidu cao song, chu ky dinh séng va do sau nudc:
Dy = f(Hs Tpuh ...)

b - (’g_k)g pCpb N, sin®kh + 3sinhkh
" \20 €y hcosh3kch

Trong do: N, — mat do cady ngdp man; H

B (5)

rms
chiéu cao song hi¢u dung; b, — duong kinh cay;

k — s6 song.
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Hinh 8. Ti I¢ giam song r trong khu viec co rung
va khéng cé rieng doi véi ba loai mdt d rimg
khac nhau

Chiéu cao séng va dé sau nwée: Hinh 6a, ning
luong song giam D ti 1€ thuén voi chidu cao séng
va ti 18 nghich véi do sau nude, didu ndy ciing phu
hop v&i nghién ciu cia Mazda va nnk. (2006).
Hinh 6b thé hién rd hon mdi quan hé cua D, va do
sdu nude A. Khi xét cac truong hop co cing chidu
cao song H,tir 0.6 m dén 0.7 m va H, tir 0.8 m dén
0.9 m, khi chiéu sdu nudc ting thi ning luong
song giam boi RNM D, ¢6 xu hudng giam.

Chu ky dinh séng: Xét ciing mot gi tri chiéu cao
song trong Hinh 7, truong hop cé chu ky dinh song
16n hon s€ cho gié tri D, cao hon. Nhu vay chu ky
dinh song ti 1¢ thuan voi nang luong song giam D,,.

Madt do rung: Gia tri giam song r dugc tinh theo
cong thic (4) cho 3 truong hop méat dd rung khac
nhau va 1 trudng hop khong c6 rimg. Két qua trong
Hinh 8, gia tri gidm song » tdng dan twong ung vaéi
mat d6 rung thua, trung binh va cao.

Céc két qua tinh toan tir md hinh XBeach dugc
so sanh v&i cac nghién clru trude day trong Hinh
9. Pbi v6i truong hop ring mat do cao (C3), ti 16
gidm sONg Tyxpegen = [7-1 +89] x107* (m™1)
la  twong dong voi  két cua
Tgae = [4+12] x 1073 (m™1) Bao  (2011).
Tuong tu cho truong hop rung c6 mat do thua
(C1), gid tri 7gpeacn=[0.7 +33] x107% (m™1)
khong chénh léch dang ké so véi gia tri do dac
ngoai thyc dia rypz0, = [0.1+22] x 1073 (m™2)
Mazda va nnk. (1997). Truong hop khong co
RNM (C4), gia tri
Pepeacn = [01 +1.7] x 1073 (m™1)  va

qua

cac

nghién ctu cia Mazda va nnk. (2006), Quartel
(2007) co gia tri
tﬂczdu—@uﬁrrai! = [05 - 2] x 1[]_3 {m_1}~ Nhu
vay, ti 1¢ gidm song r tr mé hinh XBeach 1a phu
hop véi két qua dat duoc trong cac nghién ctru
trudc day.

Bao 2011 Can Gio - C3

4 I |2
Bao 2011 Song Hong - C3 5.5 I
XBeach - C3 7.1 8.9
Mazda 1997 - C1 0.1 2.2
XBeach - C1 0.7 7727771 3.3
Quartel 2007 - C4 0.5 2
Mazda 2006 - C4 1.2

XBeach - C4 0.1 ¢zz11.7

0 2 4 6 8 10 12
Tilé giam song r x 102 (m™)

Hinh 9. Ti I¢ giam song r trong mé hinh XBeach
va cdac nghién cuu trueoc day

Bé réng RNM: Hinh 10 thé hién bé rong RNM
can thiét dé nang lugng song giam di 95% trong
truong hop rung mat do cao. Nang luong song E
xét tai diém bt dau cia rimg, song di thém mot
doan X5, dé ning luong séong E giam di 95%.
Khi chiéu cao song Hy,, ting thi bé rong RNM X5
s€ gidm. Mac khac, khi xét cac truong hop co
cung chiéu cao song thi cic truong hop co chidu
sau nude 16n hon s& lan truyén séng vao trong
RNM xa hon. Déi véi cac truong hop cé chiéu sau
nudc nong tu 0.5 m dén 1.5 m, g1a tri X 45 TO1 Va0
40 m dén 60 m. Nhu vay, trudng hop nudc “can”
giam song hi¢u qua hon so voi nudce “sau”.
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Hinh 10. Bé réng RNM dé néiing heong song giam 95%

Pé 1am rd mbi lién hé gitra mat do va bé rong
RNM, chiéu cao song dugc chudn hoa vé gia tri [0
1], twong Ging gia tri H, nho nhat tai x = 500 m va
gia tri H; 16n nhét taix =0 m:
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H_chu.in héa _ H; —min(H)
t max(H) — min(H)
Trong d6: H - tap chiéu cao song; i - chi sb
phan tir trong tap; min(H) - phan t nho nhat

(6)

trong tap; max(H) - phan tir 16n nhét trong tap.
Hinh 11 chi ra ring hiéu qua giam song cua rimg
phu thudc rat 16n vao mat do rung.
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Hinh 11. Mirc d chiéu cao séng chudn héa vmg
VOTi cdc trwong hop tinh todn.

Truong hop khéng cé rimg, séong phai truyén
khoang 300 m méi giam duoc khoang 50% chiéu
cao song téi. Truong hop rimg mat d¢ thua, song
phai truyén khoang 200 m. Tuong tu v4i rirng mat
d6 trung binh va cao thi bé rong RNM can thiét 1a
70 m va 30 m. Pé giam chiéu cao song 50%, thi
d6i voi rimg mat do thip, bé rong rimg can dé
giam song phai 16n hon so voi rirng mat do cao.
Rimng mat d6 16n hon chi cin bé rong rimg bé hon
dé giam cung mot mic do giam chiéu cao song
tuong tu khi so sanh véi rung méat @6 thua hon.

4. KET LUAN

RNM d4 chimg minh dugc rét hiéu qua trong viée

TAI LIEU THAM KHAO

giam duoc cac tic dong ciia séng lan truyén toi. Ti 16
giam song dat duoc tir md hinh toan c6 gia tri trong ddi
chinh x4c so v&i mot s6 nghién ctru trude day dac biét la
trong truong hop rimg c6 mat d) cao, thua va khong ¢
RNM. Ti ¢ giam song ti 1¢ thuan véi méat do ring, mat
do rimg cang cao thi ti I¢ gidm song cang 16n. Truong
hop khong c6 RNM, ti 1¢ giam song rat thip trong 100
m dAu tién, chu yéu xay ra do cac hién twong nhu ma sat
day hoac song v khi lan truyén vao bo.

Mat d6 ring va bé rong rimg c6 mdi lién hé chit
ch€ trong vi¢c gidm song ¢ khu vuc tinh Bac Licu.
Rung mat d6 cao hon chi cin bé rong rimg bé hon
dé giam cing mot mirc do giam chidu cao song
tuong tu khi so sanh vai rung c6 méat do thua hon.
Pé tiéu tan gan nhu hoan toan ning luong song (trén
95%) thi bé rong dai RNM tbi thiéu 1a 500 m, 450
m, 250 m va 150 m tuong ung cho cac truong hop
khong c6 rirng, méat ¢ thua, trung binh va cao.

Két qua nghién ciru ¢6 kha ning chi ra dugc
mot s6 khu vue doc bd bién Vigt Nam c6 dién tich
ring ngdp man dang ngay cang bi thu hep c6 kha
niang d& bi ton thuong hay khong dua trén bé rong
dai RNM tbi thiéu can 6 tai mdi khu vuc twong
tmg. Trong buéc tiép theo, nghién ctru s& phat
trién mo hinh XBEACH 2D xét dén anh hudng
cua dong chay va hudng song, dac biét 1a sy thay
d6i bé rong ciia RNM doc bor bién.

LOI CAM ON

Nghién ciru nay dugc tai tro bai Pai hoc Quc
gia Thanh phd H6 Chi Minh (PHQG-HCM) trong
khudn khd Dé tai ma s6 562-2020-20-03.

Hanh N. H., Manh D. Q., Sang T. V. va Két C. B. Phuc hoi va phat trién RNM khu vuc ven bién dong
bang séng Ciru Long. Vién Sinh thdi Bdo vé cong trinh, Tap chi dién tir Bao vé rimg va Moi trudng,
Truy cap 23/07/2020, tir https://baovemoitruong.org.vn/phuc-hoi-va-phat-trien-rung-ngap-man-khu-

vuc-ven-bien-dong-bang-song-cuu-long/ 2019.

Vu Duy Vinh. Ung dung mé hinh todn danh gid vai tré lam gidm d¢ cao séng ciia RNM & viing ven bién
Hai Phong. Tap chi Khoa hoc va Cong nghé Bién, Téap 15, Sb 1: 67-76, 2015.
Albers, T., San, D. C., & Schmitt, K. Coastal Protection in the Lower Mekong Delta. G1Z, 124

pages, 2013.

Bao, T.Q. Effect of mangrove forest structures on wave attenuation in coastal Vietnam. Oceanologia 53,

807-818, 2011.

Burger, B. Wave attenuation in mangrove forests. M. Sc. Thesis, TU Delft, 73 pages, 2005.

76 KHOA HOC KY THUAT THUY LOT VA MOI TRUONG - SO 70 (9/2020)



Dalrymple, R.A., Kirby, J.T., Hwang, P.A. Wave diffraction due to areas of energy dissipation. J.
Waterw. Port Coast. Ocean Eng. 110, 67-79, 1984.

Hashim, A. M. va Catherine S.M.P. 4 laboratory study on wave reduction by mangrove forests.
APCBEE Procedia 5:27-32, 2013.

Holthuijsen L.H., N. Booij, and T.H.C. Herbers. A prediction model for stationary, short-crested waves
in shallow water with ambient currents. Coastal Engineering, 13(1):23-54, 1989.

Horstman, E.M., Dohmen-Janssen, C.M., Narra, P.M.F., van den Berg, N.J.F., Siemerink, M.,
Hulscher, S.J.M.H. Wave attenuation in mangroves: A quantitative approach to field observations.
Coastal Engineering, Volume 94, pp. 47-62, 2014.

Ismail, H., Abd Wahab, A.K. & Alias, N.E. Determination of mangrove forest performance in reducing
tsunami run-up using physical models. Nat. Hazards 63, 939-963, 2012.

Giri, C., Ochieng, E., Tieszen, L., Zhu, Z., Singh, A., Loveland, T., Duke, N., Status and distribution of
mangrove forests of the world using earth. Global Ecology and Biogeography, Vol. 20, pp.154-159, 2011

Janssen, M.P.J. Flood hazard reduction by mangroves. Master Thesis, TU Delft, 103 pp., 2016.

Kathiresan, K. and Rajendran, N. Coastal mangrove forests mitigated tsunami. Estuarine, Coastal and
Shelf Science, 65(3): 601-606, 2005.

Mazda, Y., Magi, M., Kogo, M., and Hong, P. N. Mangroves as a coastal protection from waves in the
Tong King delta, Vietnam. Mangroves and Salt marshes, 1(2):127-135, 1997.

Mazda, Y., Magi, M., lkeda, Y. et al. Wave reduction in a mangrove forest dominated by Sonneratia sp..
Wetlands Ecol Manage 14, 365-378, 2006.

Mendez, F. J., & Losada, 1. J. An empirical model to estimate the propagation of random breaking and
nonbreaking waves over vegetation fields. Coastal Eng., 51(2),103-118, 2004.

Phuoc, V. L. H. & Massel, S. R. Experiments on wave motion and suspended sediment concentration at
Nang Hai, Can Gio mangrove forest, Southern Vietnam. Oceanologia, 48(1): 23-40, 2006.

Quartel, S., Kroon, A., Augustinus, P.G.E.F., Van Santen, P., Tri, N.H. Wave attenuation in coastal
mangroves in the red river delta, Vietnam. J. Asian Earth Sci. 29, 576584, 2007.

Takagi H., Anh L. T., & Thao N. D. 1997 Typhoon Linda Storm Surge and People’s Awareness 20
Years Later: Uninves-tigated Worst Storm Event in the Mekong Delta. Natural Hazards Earth System
Science Discussion, European Geosciences Union, 19 pages, 2017.

Abstract:
APPLICATION OF XBEACH IN EVALUATING THE WAVE REDUCTION
OF MANGROVE FOREST AT THE COAST OF BAC LIEU PROVINCE

Mangrove forest plays an important role in protecting the coast naturally against high waves, storm
surges, sea level rise and erosion by dissipating wave energy. Therefore, conducting research on the
role of mangroves is necessary to assess the ability of mangroves to reduce waves. This study analyzes
the reduction of wave height by mangrove forests at the coast of Bac Lieu province based on the XBeach
1D numerical model. The results show that the most influencing factors for wave reduction of mangrove
forest are the density, the forest bandwidth, the incoming wave height and the water depth.

Keywords: Mangrove forest, XBeach, Wave reduction, Bac Lieu.
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