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SU TRUYEN SONG MAT TRONG RUNG NGAP MAN

V6 Lueng Hong Phude, La Thi Cang
Truding PH Khoa Hoc Ty Nhién - Pai hoc Qudc gia Tp. H6 Chi Minh
(Bai nhdn ngay 15 thdang 6 ndm 2003, hoan chinh sita chita ngay 04 thdng 9 ndam 2003)

TOM TAT: Ritng ngdp man dugc xem nhu mdt chudng ngai cho chuyén dong
séng. Trong bai bdo nay, md hinh Iy thuyét dugc xdy dung dé dy bdo sy suy gidm song
ngdu nhién do gié tao ra khi truyén vao ritng ngdp mdn. Song truyén vao ritng ngdp
mdn dugc xem nhi bi phdn xa mét phdn; mét phdn bj suy gidm do tuong tdc vdi cdc
thin cdy va chi ¢6 mot phdn truyén qua rieng ngdp man. Két qud tinh todn cho thdy t16¢
d¢ suy gidm nang lugng song phu thuéc manh vao mdt do phdn bd ciia ritng ngdp
man, dudng kinh cia thdn cdy ngdp man.

I. DPitvandé

Rirng ngdp min (RNM) la rirng ¢ nhitng loai cdy ddc biét, thudng moc & ranh gidi gilta
nhitng phan da't tiép gidp bd bién va bién; ¢ ving nhiét d6i va cdn nhiét d6i, ving triing ven
séng nim sau trong ndi dia. RNM déng vai trd quan trong trong nudi wrong thiy hai sin va
trong cin bing Sn dinh cdc viing ven bién nhiét ddi, bdo vé cude s6ng va dat dai clia ngudi
dan mién bién va viing ddo xa.. Cdc qud trinh sinh hod, ddng lyc dinh dudng trong RNM cé
lién quan chit ché d&€n chuyén dong nudc do séng va tri€u gy ra. RNM rat c¢é hiéu qua
trong viéc 1am gidm ning ludng séng va c6 thé dugc xem nhu rao chdn méi trudng hitu hidu
doc theo bdf bién biin cdt d€ bdo vé sy x6i mdn viing bd bién.

Chinh vi tdim quan trong cia RNM trong viéc cin béing hé sinh thdi bén vitng nén di c6
rat nhiéu coéng trinh nghién cfu vé RNM trong va ngoai nudc theo cdc linh vire khdc nhau
nhy sinh thdi, hod hoc, dong thuc vat...gFrancois Fromard va L& Coéng Kiét , 2002; Phan
Nguyén Hong, 1999; Nguyén Thi Ngoc An, 1998; Jackson va Winant, 1983; Qureshi, 1990).
Tuy nhién, cic nghién citu vé qud trinh vt 1y trong vang dim lay ngdp min nhiét ddi va
trong ving clra sdng ngdp man codn it. Chi ¢6 hoan luu nude trong RNM ven séng gdm cic
con lach triéu va ving dim lay ngdp min nudc ndng 13 duge nghién cifu khd nhiéu so véi
cdc hudng nghién ciu khdc vé RNM (Wolanski va cdc ddng su, 1992; Furukawa va
Wolanski, 1996; Furukawa va cdc dong sy, 1997).

Bai bdo nay trinh bay md hinh 1y thuyét duge xay dung dé€ dy bdo su suy gidm séng
ngiu nhién do gi6 sinh ra khi truyén vao ving RNM. Khi séng truyén vao viing RNM xem
nhw mot phin bi phdn xa; mdt phin bi suy gidm do tuong tic v6i cdc thian cdy va chi c6 mot
phan dugc truyén qua RNM. K&t qud tinh todn cho thdy t6c do suy gidm ning lugng séng
phu thuéc manh vao mat dd phan b cdc than cdy trong RNM, vao dudng kinh cla than ciy
ngiap man.

1. Phuong trinh chi dao va diéu kién bién

Xét hé truc toa do vudng géc O(x, z) dat tai bé mat tu do trung binh, truc x theo phugng
ngang hudng vuéng géc véi by, truc z theo phuong thing ding 1&n trén (Hinh 1). Gid st h(x)
1a do sau viing khdo sat, thay d6i chim theo phuong x. Chiéu dai viing khdo sat 14 L. Ta ¢6
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thé thi€t 14p 10i gidi bai todn gid tri bién tuong Wng tir cdc 161 gidi riéng biét tai mdi ving
trong mién khdo sat.

*/.

Séng tGi
s

Hinh 1 HEé thdng toa d6 ving khdo sit

Miénl(—oo<x<0;-h<z<0)Ila mién trudc khi vio ving RNM.
Trudng séng bao gdm s6ng t6i va séng phan xa tir RNM. D6 sdu & mién nay dugc gia st -
khong ddi va khong c6 sy vd song tai diy nén c6 thé bd qua sy tidu tdn.
Ham th€ van téc c6 dang:
(t)l(X,Z,t): B l%};j e-iwl {e—ikl(xcosaﬁzsine,) ) Kreik](—xc056,+zsin91) (1)

trong dé: + 6,: gobc tdi tuin theo dinh luat Snell

+ Kg: hé s6 khiic xa

+ ky: s0 song, tudn theo mé&i lién hé khuéch tin w* = gk.tanh(kh)

v6i h 14 do sdu nudc.

+ Hj: d6 cao séng tdi

+ : tinso séng
Trong phuong trinh (1), v& bén phdi c6 hai thanh phédn: thanh phin thit nhat bidu thi séng
t6i va thanh phan thit hai biéu thi séng phén xa.

MiénII: (0 < x <L;-h <z <0)1a ving RNM. Chuyén d6ng séng trong mién nay chiu sy
phin tdn manh mé& do tuong tdc v4i than cdy ngdp mian va ma sdt ddy. 6] day c6 hai hé
thdng séng: séng lan truyén qua RNM, di vao mién III; va séng phdn xa ti¥ bién ngoai
cia RNM. Gi4 sit d6 sdu thay d6i chdm theo phuong x: h = h(x) va vi day 1a viing nuGc
twong d6i ndng nén ta c6 thé giad thi€t cé sit v séng tai ving nay. Ham th€ van 8¢ ¢6
dang:

¢2 (XDZSt):_lng _lml
20

trong dé: + x2 : hiing s6 phan ly va tuan theo dinh luit Snell (Berkhoff, 1973),
x = ksin0

Py (X)E™ )
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+ ©,,(x): dd cao séng khong thit nguyén H(x) / Hy
C6 thé chitng minh ring ¢ 2« (x) tudn theo phudng trinh sau (Massel, 1999, 2000)

62¢22 +lah(x) aq’h
xr h o  ox

fa+ir ) - 22]p, =0 3)

v6i f. 12 hé s8 tuyén tinh héa phu thudc vao moment bac II va bac III cda van t6c nudc
trong RNM. D€ ¢6 dugc mot 15i gidi thuc t&, trong k§ nghé bién ngudi ta thudng si dung thi
tuc tuyén tinh héa dé xdc dinh céc lyc tdc dong 1én cdc cdu tric xa by (Gudmestad va
Connor, 1983). Do d6 vector luc kéo (phi tuyén) F, dudc si dung trong phuong trinh déng
lugng wWng v6i chuyén dong ¢6 phén tdn, dugc thay th€ bing ham tuyén tinh c6 dang;

L F(x,2)~ £, (5,2) )
o

trong doé:
+ p : tdn s6 dinh.
+ 1(x,2): vin tdc do s6ng sinh ra tai di€m dang xét trong RNM.
V& y nghia vat 1y, ding thic (4) chi ra ring thay vi tinh todn phic tap dnh hudng cla cic
than va ré cdy ngdp min, ta chi cin xét mot gid tri trung gian, d6 12 sy tiéu tén niang lugng
va dugc dic trung bdi s6 hang fw .

e Mienlll: (x>L;—h<z<0)Ia ving & phia sau RNM. Chi c6 séng ti€n dudc khio sat.
Gia sit d6 sdu xem nhu khong ddi va khdng ¢6 v séng tai viing nay nén c6 thé bd qua su
tiéu tdn. HAm th& vin t6c c6 dang:

H. _, : .
¢3(X3 Z, t)=“ %—le_lmt K‘T elkn(xcosﬁﬂ.z § 93) (5)
W

trong dé: B;: gbc tai mién IIL, tuin theo dinh luat Snell.
Ky: hé sd truyén qua (transition coefficient).
K3:  s0 séng, tudn theo mdi lién hé khuéch tin w* = gk.tanh(kk), h1a
dd sdu cia nude.
H;: do caoséng t6i
®: tansd séng
L. Piéu kién bién
Cdc ham the€ ¢, (x, z, 1), P, (x, z, 1), v2 ¢ (X, 2, t) phdi théa cdc didu kién bién dép dng

(matching conditions) 12 diéu kién lién tuc 4p suat va vin t6c ngang tai hai bién  x =0 va
x=L.

Taix=0:
¢, =0,
3, _, 00,
ox P ox _
< n @', (0)+ik, c0s8,¢,,(0)-2ik, cos®, =0 (6)
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trong dé n, 12 “dd rdng bé mit” cia RNM (la hinh chiéu ciia cay ngdp man lén bé mit x =
0). Theo quan di€m vat 1y, ngudi ta ding dai lugng hoi khac mot ti, nhung o rang hon, goi
12 d6 rBng thé tich n, ( Massel, 1999):

\Y

n, zl——\—;- (7
0

trong do:
V, : thé tich clia than va 1& cAy ngdp mén, phu thudc vao dudng kinh
cda thin cady ngdp man.
Vo : thé tich clia toan ving dang xét.
*n, =1 khikh6éng c6 RNM.
*n, = 0 khi song t6i bi phdn xa hoan toan.
MGi lién hé giita d6 réng bé mit va do rdng thé tich néi chung la phifc tap. Nhung trong bai
bdo nay, dé don gidn, ta gid s ring gid.tri trung binh cd c4 hai d6 nhdn nay [a nhy nhau.
Viy, d6 rng bé mit n, s& ty 1& nghich v6i mat d phan b6 than ciy ngdp min.
Tai x=L:

¢2 = ¢3
_%. =n QQ; = "pq:'le(L)z ik, cos 93(9“(1') )]
o huge °

Phuong tiinh chii dao va cdc diéu kién bién (6) va (8) dugc rdi rac hoa bing phuong
phdp sai phan hitu han va dugc gidi bang phuong phdp Cholesky.

IV. K&t qua tinh todn
4.1.  Diéu kién tinh todn
Ving khédo sdt duge gid dinh ¢6 do réng L = 45m, d6 sau ddy ving I: h;y =1 m,
do sdu ddy vung I1I: h; = 0.2 m va d6 sdu ddy ving II thay ddi cham theo phuong x (Hinh 2).
S6ng dugc khéo sét trong khodng chu ky T = 0,55 - 6,5s.
4.2. K&t qud tinh todn
4.2.1. Anh hudng ciia luc can f, 1én sy suy gidm song:
Hinh 3 biéu dién su thay ddi clia d6 cao séng khi khong xét dén luc cdn cla cdy ngdp min
(f. = 0) va khi c6 xét dén luc cdn (f. = 0,1, fe = 0,5 va f.=1,0) khi song truyén vio RNM.
Trong trudng hop fe = 0, phuong trinh (1) trd thanh phuong trinh Berkhoff bd qua sy tiéu tdn
ning lugng séng. Vi vay, do cao séng s€ ting ddn khi s6ng truyén vao vung nudec nong. Khi
xét dén luc cdn clia cAy ngdp min, hé s6 lyc cdn cang ting thi d§ cao séng cang gidm khi
vao RNM do tuong tdc clia cAy ngdp man véi song di lam suy gidm ning lugng séng.
4.2.2. Anh hudng ciia mat dg thdn cdy ngdp mdn lén sy suy gidm song:

Hinh 4. biéu thi su thay d6i d6 cao séng khi séng di vao RNM theo do rdng mit n, ¢6
cdc gi4 tri khdc nhauny,= 0,001, n,=0.1, np= 0,5 va np=0,8. Ta nhén thﬁ'y dd cao song gidm
dan khi vao RNM. Khi d6 r8ng mit n, cang gidm, tic 12 s6 cdy ngdp min trong ving khio
sat ting 18n hodc dudng kinh cda thdn cdy ngdp min ting l&n thi d§ cao séng gidm cang
nhiéu hon.
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Hinh 2. Dia hinh ddy ving khdo sit
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Chiéu dai cia viing khi o sdt (m)

Hinh 3 Su thay doi cda do cao séng khi khong xét d€n lyc cdn cda
cay ngap min (f =0) va khi co xét dén cdc luc can khdc nhau.
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Hinh 4. Su thay d6i d6 cao s6ng khi vio rifng ngdp min theo cdc do
rong mitn, khéc nhau.

V. K&tluan

1. D6 cao séng gidm khi vao ritng ngdp méan do tuong tdc clia cdy ngdp min vdi séng lam
suy gidm ning lugng séng. HE s0 luc cdn f, s& duge xdc dirh thy theo di€u kién thuc cla
bai todn.

2. Su suy gidm ning lugng séng phu thudc manh vao mit 4o phan bd than cdy ngdp min
ciing nhu dudng kinh cla thin ciy ngdp min: S§ cdy ngdp min cang ting hodc dudng
kinh cdy ngdp min ting (tifc d6 rdng bé mit n, gidm) thi d¢ cao séng cang gidm. Piéu
nay cang lam rd thém vai trd cla thin cdy ngdp min trong viéc bio vé bd bién chdng
lai sy x61 mon.

3. Anh hudng ciia géc t6i 1&n s suy gidm séng 1a khong ddng k€ va s& duge bd qua trong
cdc bai todn thuc t€.

SURFACE WAVE PROPAGATION IN MANGROVE FOREST
Vo Luong Hong Phuoc, La Thi Cang

ABSTRACT: The mangrove forest as whole is an obstacle to wave motion. In this paper,
the theoritical attempt to predict the attenuation of wind-included random surface wave in
mangrove forest is presented. Wave motion is considered to be partly reflected from forest,
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partly attenuated by interaction with trunks, and only partly transmitted through forest.

The resulting rate of wave energy attenuation depends strongly on the density of the
mangrove forest, diameter of mangrove roots and trunks.
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