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PHAN TiCH PHO SONG LAN TRUYEN TRONG RUNG NGAP MAN VA
MO PHONG TRUONG SONG BANG MO HINH SWAN

Nguyén Hoang Phong, V6 L vong Hong Phudc
B6 M6n Hai dwong, Khi twong va Thay van; KhoaVat ly — Vat |y ky thuat
Truwong Bai hoc Khoahoc Tu nhién Tp.HCM

Tom tat: Bandi dung chinh trong nghién ctru nay: do dac, khao sét, thu thap s6
liéu; phan tich sy thay doi clia pho séng, nang lvong song khi truyén tir
khu vuc clra sdbng vao béi boi, rirng ngap man (RNM); mé phéng trudng
song bang mé hinh SWAN. S5 liéu dugc thu thap trong chuyén khao sét
cta B6 mén Hai dwong, Khi twgng va Thiy van thang 02/2012 tai RNM
Can Gio, Tp.HCM. Hai phuong phap phan tich ph6 séng duoc s dung:
phuvong phap Blackman — Tukey va phuong phdp FFT (Fast Fourier
Transform). Két qud phan tich phd song cho thdy phwong phéap
Blackman — Tukey s dung t6t cho khu vuc clra sdng va b boi véi pho
song mét dinh. Tuy nhién, trong RNM, phuong phap FFT st dung tot
hon khi cho két qua phd séng hai dinh. Nang lvong song suy giam dang
ké khi truyén tlr ngoai clra song vao ba boi, sau dé, suy gidm khong
nhiéu khi truyén tir bai boi vao RNM. So sanh két qud mé phéng trudng
soOng vung ctra song Bong Tranh lan truyén vao ba bodi voi két qua thuc
do & cung thoi diém, tredng song tinh todn pht hop voi két qua do dac
thuc diaca vé hwéng va dd cao song.

Twr khoa: Rlrng ngap man, Pho song, M6 hinh SWAN, FFT, Blackman —
Tukey
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Abstract: In this research, three main subjects are collection of data; the wave
spectrum analysis in mangrove forest and simulation of wave field. In
02/2012, the data was collected in project of Department of Oceanology,
Meteorology and Hydrology at Cangio mangrove forest, HCM City.
Two methods were used to analyze the wave spectrum: Blackman —
Tukey and FFT method (Fast Fourier Transform). Blackman — Tukey
method which was used to analyze the wave spectrum in estuary and
muddy flat was good choice. The result was wave spectrum with one
peak. However, in the mangrove forest, FFT method was chosen. The
result was wave spectrum with two peaks. The wave energy was reduced
fast when wave went to the muddy flat from the estuary. The SWAN
model was used to simulate wave field in Dongtranh estuary, Cangio.
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The wave direction and significant wave height results of simulation
were correspond with collected data.

Key words. Mangrove forest, Wave spectrum, SWAN, FFT, Blackman —
Tukey

l.GIOI THIEU

Trong cung mot khu virc clra sdng, qua trinh boi tu, xéi 16 khdng xay ra trén toan
bd khu vuc, ma xay racuc bd tai mét khu vuc nhd. Biéu nay khé dwgc gidi thich
thdu dao néu bd qua cac qua trinh dong lvc hoc dang tac dong vao bo bién. Mot
trong nhi*rng qua trinh dong lwc tiéu biéu cd anh hwdng lon dén qua trinh boi tu,
x06i 1& bo bién la dong lvc song bién. D€ nghién clru dong lwc hoc sdng bién,
nguoi nghién clru cé thé tién hanh [4p nhigu tram quan tric, khéo sat dai ngay trén
bién. Tuy nhién, phuong phap thu thap so liéu truc tiép nay c6 nhitng kho khan
nhu thi€u thén trang thiét bi, may méc do dac; phu thudc vao diéu kién thoi tiét;
ton kém kinh phi Ion,... Vi vay, viéc st dung m6 hinh s0 dé tinh toan, md phéng
lamot gidi phap dwoc st dung rong rai.

Clra sdbng Bong Tranh, Huyén Can Gi®, Tp.HCM la noi gap nhau gilra song
Dong Tranh vabién, cd ché do thiy dong lwc phirc tap. Phan dat lién bao quanh
clra song duoc bao phi bdi moét gobc RNM Can Gig. Hién tai, nhiéu doan dudng
bd trong khu virc nay dang xay ra hién tuong x6i 1¢ cuc bo. Bay la khu vue duoc
bao tdn nghiém ngat, it cé su tac ddng clia ban tay con ngudi. Bong lwc séng duoc
xem nhu la mét trong nhirng nguyén nhan chl yéu géy ra xéi 1&¢ vung RNM cla
clra sobng Bong Tranh. Do dd, rat can nhirng nghién ctru viét hop s liéu khao sat
do dac dé phan tich, danh gia va ding mé hinh dé dv bao trwvdng soéng ving khao
sat.

I1. VAT LIEU VA PHUONG PHAP NGHIEN CUU
1. Khu vyc nghién ctru

Séng Bong Tranh la mét phan lwu cta séng Bong Nai, dwgc chay tach ra tir
song Long Tau. Song ¢6 chiéu dai 14.5 km, lam ranh gi6i tv nhién cliahai xaLy
Nhon va Long Hoa. Khu virc nghién ctru la vung clra song Bong Tranh, phia bén
bo x& Long Hoa, noi ¢d nhiéu rach nhd dé ra nhw rach Nang Hai, rach Khe Dinh,
dong thoi cling la khu virc ¢o sy x6i 1& RNM nghiém trong (vung gan rach Nang
Hai) (V6 Lvong Hong Phutc & Massel, 2007) (Hinh 1).

2. Phuong phap nghién ctru
2.1 Khao sat, do dac

+ Céc yéu t6 thly dong luc: sdng, dong, triéu. May do song Midas DWR dugc
dat tai 3 vi tri: clra sbng, béai boi vabén trong RNM.

+ Cé&c yéu t0 khi twong: nhiét do khong khi, &p suat, dé am, van toc va huéng
gio.

+ Diahinh day khu v clra sbng.
2.2 Théng k&, phan tich 6 liéu

Mot sd phuong phap chinh dwoc st dung dé théng ké, phan tich so liéu:
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- Chuyén doi do cao song.

- Tinh dd cao sdng dwatrén su suy giam séng theo may do séng Valetport.

- Khtr dao dong muc nwéc triéu.

- Phuong phép tinh pho: phwong phap Blackman — Tukey va phuong phap FFT
(Fast Fourier Transform) (Masell, 1996; Stoica& Randolph, 1997).

Hinh 1. Khu vic nghién ctru tai clra sdbng Bong Tranh, Can Gio, Tp.HCM

2.3 Tinh toan céc dac trung séng bang md hinh SWAN

Lw6i tinh toan ciia md hinh bao phd toan bd dia hinh day bén trén cé kich thuéc
2.2 km x 3.0 km v@i kich thwéc 6 lwdi 10 m x 10 m. Lugi tinh todn 6m sat dwong
bd bén xa Long Hoa. Biéu kién bién cho mé hinh tinh duoc lay dua theo két qua
khao sat dong luc trwde do:

+ D0 cao sdng cd nghia trwéc khi di vao clra sdng: 0.8 m.

+ Hudng séng vao mua déng bac: 225°.

+ Chuky song: 4 s

+ Gi6 thoi déu trén mién tinh todn véi van toc: 5 m/s, huéng gid: 120°

+ Theo két qua phan tich két qua do dac, khao sit, song bién & khu vuc clra
song khéng con anh hudng cla trvong gié nira, nén sy thém vao clia gio 8 bi bod
quakhi thirc thi mo hinh.

I11. KET QUA NGHIEN CUU
1. Két qud phén tich 6 liéu khao sat

D06 cao song co nghia gidm khodng 50% khi lan truyén tlr clra sbng vao béi boi
(Hinh 2), gidm khodng 70% khi lan truyén vao bén trong RNM (Hinh 3).

Nguyén nhan suy gidm dd cao song khi lan truyén tir clra sdng vao bai boi:

+ Clra sbng nhan séng tlr ngoai truyén vao. Khi do, séng da khdng con chiu tac
dong cta gi6 hay bat ky s bo sung nang lvong nao dang ké, nén cang truyén sau
vao béai boi, dé cao sdng cang gidm.

+ Trudc khi vao béi boi, song da bé vi & khu virc phia tredc lam nang lvong
sOng mat mat moét phan lan.
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+ Day bién khu virc nay c6 thanh phan chinh la bun, khi sdng lan truyén vao
bai boi — khu vuc cé dia hinh cao hon clra song, nang lvgng sdng bi mat mat do
ma sat voi [6p day bun lam gidm do cao song.
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Hinh 2. D6 cao sdng c6 nghia & clra sdng vaba boi
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Hinh 3. D6 cao sdng c6 nghia & béi boi va bén trong RNM
Nguyén nhan gay gidm manh do cao séng khi truyén tir ba boi vao bén
trong RNM:

+ Khi truyen vao RNM, do twong tac véi cay rirng va bd ré dan xen chang chit
cliand, song mat mat nang lwgng lon.
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+ Ngay phia trwdc khu vire dat may do song trong rirng la véach dung dirng cao
hon bé mat bai bdi khodng 0.8m. Sy nang cao mot cach dot ngdt cla dia hinh lam
gidm nang luvgng song khi truyén vao rirng.

2. Két qua phan tich pho séng
K&t qua phan tich phd song bang phrong phap phan tich phé song Blackman —
Tukey trinh bay trén Hinh 4.
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Hinh 4. Két qua phan tich phd song bang phuong phap Blackman-Tukey

Bién d6 cla dinh phd song c6 s suy giam dang ké khi lan truyén tir clra
song vao béi bdi va vao trong RNM. Sy suy giam ph6 song biéu thi cho sy suy
gidm nang lugng sdng, do khi truyén vao béi bdi song mét nang lvgng do ma sat
v0i day, bé vé song. Khi truyén vao trong rirng ngap man, do siy tvong tac voi cay
trong rirng ma nang luveng song ti€p tuc suy giam. Sy suy gidm phd sdng nay ciing
pht hop véi nhitng phan tich vé sy thay doi do cao song khi lan truyén vao bai boi
vavao RNM. Theo do, dinh ning lugng song khi vao bai bdi chi con bang tir 30%
dén 40% dinh nang luvgng khi sdng & ctra séng. Binh nang lvgng séng trong RNM
chi bang 16% dinh nang luvong sdng & clra sdng. Phuong phap phan tich phé song
Blackman — Tukey cho két qua tot khi st dung cho ving clra sbng va béi boi. Tuy
nhién, khi sir dung phuong phap nay cho khu virc trong RNM thi két qua c6 nhiéu
nhiéu.
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Hinh 5. Két qua phéan tich phé song bang phuong phap FFT

Phuong phap phén tich ph6 song FFT cho két qua nhu Hinh 5. Ti 1& vé do
Ién clia dinh pho & ba khu vic trong dwong nhw phan tich phd song bang phuong
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phép Blackman — Tukey. Dac biét, phuong phap phan tich phd song FFT cho két
qua la ph6 song hai dinh véi chudi s6 liéu trong RNM. Binh ph6 thir hai ndm ngay
sau dinh phd chinh, c6 do 16n bang 0.25 1an do 16n clia dinh pho chinh.
3. K&t qua mod phong tlr mé hinh
Theo két qua tinh toan tr mo hinh (Hinh 6):

+ Khu virc sét bd, ngay sau miii dat xa Long Hoa, do s che chan clia mii dat,
dod cao sdng & day co su suy giam nhanh chéng vard rét nhat.

+ T ngoai bién di vao, dé cao song tang lén khi séng di vao vung nwéc sau
nhat & gilra long sdng, cang di vao b phia xa Long Hoa, d6 cao sbng gidm dan
theo sy gidm dd sau cua dia hinh.

(m) 0.42 0.37 0.32 0.27 0.22 0.17 0.12 0.07 0.02

S6E701

6501

SBE0I

lllllll
rrrrr

BE0I

106.86 106,865 10687 106875 10688 106,885
Hinh 6. Vecto hudng sdng trén nén dd cao song c6 nghia

+ Tl két qua md hinh cho thdy sdng khi truyén tir bén ngoai vao clra sbng
Dong Tranh c6 sy phan bd nang lvgng khong déu, tap trung manh vao phia bd xa
Long Hoa. Hwéng séng khi di vao khu vic lach Nang Hai (vi tri khoanh tron) gan
nhu vudng goc vai bk, nén nang lvgng song tac dong vao khu virc nay lakhalan.
Diéu nay cd thé gop phan giai thich nguyén nhan chinh gay ra xéi 1& manh tai khu
vuc ndy (Hinh 7).

V. THAO LUAN

Két qua do dac va khdo sat dong Ivc song tai vang RNM clra sbng Bong Tranh
cho thdy:

- S6ng vung clra song khéng cao (0.5m) va khéng chiu anh huéng truc ti€p cla
gi6 mua déng béc. Nang lvong song gidm dan khi di vao ving ba bbi (giam 60%)
va giam manh khi di vao trong RNM. Biéu nay cho thdy duoc vai trd clia RNM
trong viéc tiéu tan nang lvgng song.
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Hinh 7. Hién trang x6i & tai rach Nang Hai.

- Cung cdp chubi s3 liéu dang tin cay gop phan bé sung vao co s¢ dir liéu lién
quan dén qua trinh thly dong lwc hoc tai clra sdng, RNM ven bién Viét Nam noi
chung vatai clra sdng Boéng Tranh, Huyén Can Gio, Tp.HCM nai riéng.

- Nghién cru nay sir dung phurong phap phéan tich pho séng Blackman — Tukey
va phuong phap phan tich phd song FFT (Fast Fourier Transform). Day la hai
phuong phép phan tich phd song kha phd bién. Phuong phap phan tich pho song
Blackman — Tukey &p dung tot tai khu virc clra song va bé boi voi phd sdng mot
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dinh, tuy nhién, phurong phap phan tich phd sdng FFT cho két qua la phd song hai
dinh khi sdng vao bén trong RNM.

Két qua tinh toan tir mdé hinh SWAN g6p phan da dang hda cac cong cu tinh
toén song:

- K&t qua 4p dung tai vung clra song Bong Tranh véi song khdng con chiu tac
dong ctia gié cho thay: trvdng song tuy khdng con nhan nang luvgng tir gid, nhung
V(i goc téi vudng goc voi duong bo két hop cac hiéu tiing phi tuyén khac cling gay
x6i 16 ving Nang Hai. Két qua nay gop phan khang dinh thém tac dong song la
dong luc chi yéu gay nén x6i 1& vang RNM Nang Hai.

- K&t qué tinh toan cling la nguén tham khao cho nhirng nghién clru sau nay.

Loi cdm on. Nghién clru nay ¢ sir dung so liéu khao sat dong lwc song bién tai
vung clra song Bong Tranh, Tp.HCM thudc Bé tai Nghién cttu co ban, dinh
huwéng ing dung c6 ma s6 BT.NCCB-BHUD 2012-G/10 “Nghién ctru tac dong
clia cac yéu to thiy thach dong luc trong boi x6i ving RNM Viét Nam” voi sy tai
tro clia Quy phét trién khoa hoc va cong nghé quoc gia (NAFOSTED). Xin gai 10i
cam on dén cac dong nghiép da cung chang téi tién hanh do dac va khao sét thuc
dia
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