NGHIEN CUU CO CHE TAC DONG GIAM SONG CUA RUNG NGAP MAN KHU VUC
HAI PHONG
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Tém tit: Trong vong vai chuc nam tré lai ddy, vai tro quan trong ciia rimg ngdp man trong viéc
gidm thiéu thiét hai do bdo gdy ra béi tic dung lam gidm ndng leong séng tién vao vung ven bo da
va dang thu hit sw quan tam chii y ciia rat nhiéu nha khoa hoc, nhitng nha quan Iy va cac hé khai
théc bién. Pdy dwoc coi la gidi phdp mém hiru hiéu bdo vé bo va bdi bién. Bai bdo nay trinh bay két
qud nghién ciru co ché tac dong gidm song ciia ring Trang va Ban ¢ khu viee Hai Phong bang mé
hinh todn Swan, nham lam sang t6 cdc yéu té ciia rieng ngdp mdn va yéu té thiy luc tic déng dén

quad trinh giam song trong khu vic nghién ciru.

Tir khéa: rieng ngdp mén, ning lwong séng, moé hinh todn, Trang, Bin.

1. MO PAU:

Hai Phong 1a thanh phd ven bién véi dién
tich dat ty nhién gan 152 nghin ha, ndm trong
ving ha luu cta hé thong séng Thai Binh. Theo
két qua diéu tra nam 2012 cia céac tinh thi Hai
Phong c6 tong dién tich rimg ngap min I3
4742.1ha, trong d6 chu yéu dai bo phan 1a ring
trong voi dién tich 4309.8ha véi hai loai cay chu
yéu la Trang va Ban. Py 1a mot trong nhing
dia phuong thuong xuyén chiu anh hudéng cua
song tir Bién Pong, dic biét 1a song trong bdo
hang nam. Khi séng truyén tir ving nudc siu
vao vung ven bd thi cac dic trung song s€ bi
thay d6i do cic qua trinh tiéu hao ning lugng
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trong ban than khéi nudc, trong qua trinh tuong
tac gilta cac song, trong qua trinh séng do, do
ma sat day va dic biét & vang ven bién noi day
con do tac dong ciia rimg ngdp man. Dé nghién
cliru vai tro cua rung ngdp man trong vi€c giam
niang luong song bién thi cac phuong phap
nghién ctru hién nay di theo ba hudng tiép can
gom khao sat thyc dia, mé phong bang mé hinh
sO va mo hinh thi nghiém vat 1y. Trong pham vi
bai bao nay sé& trinh bay két qua nghién ciru co
ché tic dong giam séng cia rung ngdp min &
khu vyc Hai Phong bang mé hinh toan Swan
dua trén nhiing sb liéu khao sat thuc dia dé kiém
nghiém mé hinh, dic biét 1a két qua danh gia
muc d giam song cua cac bd phéan
cta cdy theo chiéu sau nudc, diéu
ma chua ting dugc tinh toan cua cac
nghién cuu trudc day.

2. CO CHE GIAM SONG CUA
CAY NGAP MAN

2.1 Céc yéu té anh hwong dén
sy suy gidm song cua cdy

Cac yéu té anh huong dén su
chiét giam song khi truyén qua rimg
ngip mén bao gém do sau nudc, nod
12 mot ham cua dia hinh va triéu,
chiéu cao song va cac dic trung vé
cdu triic cia cdy ngdp mian, tly
thudc vao loai, tudi cdy, mat do cay, bé rong dai
rung, kich thudc cua cay.

163



Yéu t6 quan trong nhat anh huong dén hé s6
suy giam chiéu cao song theo khoang cach vao
rung la d6 sau nudc (vi quan hé mat thiét t6i
pha tridu) va cdu trac va dic tinh cia ciy rimg
ngap man. Tat ca lién quan dén sic can can
song khi song truyén qua rimg. Cac bd phan cia
cay s€ can song voi muc do khac nhau tuy thudc
vao mat d6 va kich thudc cua loai.. Chéng han
nhu ciy ban cé rat nhiu ré thd (r& khi) nho 1én
v6i mat do kha day co sirc can chuyén dong ciia
dong chay trong song khi myc nudc thap lam
giam song nhiéu hon so véi ré try ciia cdy trang.
O d6 sau nuéc 16n hon thi séng s& vap phai sy
can tré cua than va canh 14. Cac nghién ctru cua
Mazda (2006) & Viét Nam cho thiy sy suy giam
cua song 6 do sau nudc cao hon do cac canh la
trai rong, mat do 16n hon nén lam gidm nang
luong song nhiéu hon. Pong thoi khi myc nude
dat dén do cao cua canh va 14 thi su suy giam
song cling bi anh hudng boi chiéu cao song.
Séng cang 16n thi bi giam cang nhiéu (hinh 3).
Bén canh d6, tudi cla cay ciing dong phan quan
trong trong viéc suy giam song cua rung bdi nd
¢6 lién quan dén kich thuéc, hinh dang va mat
do cua than, canh, ré. Mazda (1997) da do dac
su suy giam song ¢ cdy trang voi 3 dai cdy ung
v6i 3 d6 tudi khac nhau duoc trong song song
v6i bo. Dai dau tién 1a rimg tai sinh méi dugc 6
thang, tiép theo 1a dai rimg cay 3-4 tudi va dai
ngoai cung la dai rimg 5-6 tudi. Su suy giam
song & dai rimg tré nhat giam khi do sau nude
tang vi khi d6 gan nhu khong c6 rimg xuat hién
va su suy giam song nay chi phu thuoc mdi vao
d6 nham day nén khi myuc nudc tang Ién thi do
nham khéng anh huéng nhiéu lam cho hé sé
giam song giam. D6i v6i nhing cdy gia hon thi
su giam song 16n hon. Khi d sau nudc 16n va
ma sat day it anh hudng thi sttc can cia cay la
nhan t5 quan trong trong viéc giam song va
duong nhién khi d6 canh 14 cay dong vai tro chu
dao giam song.

Anh hudng cua do dbc cua bai va diéu kién
dia hinh 13 yéu t6 quan trong trong viéc tiéu hao
nang luong séng, anh hudng dén do sau nude va
do d6 c6 xuat hién hiéu tmg nudc ndng va séng
v&. Cay ngap man thuong moc & nhiing bai bién
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tuong dbi thoai. Chua timg c6 nghién ctru nio
dac bi¢t xem xét anh huong cua do dbc bai bién
dén sy suy giam ning luong song o trong rimg.
Do dic diém rimg cdy ngdp man s& lam giam
tbc d6 cua dong chay va chiéu cao song nén
trong thoi gian dai thi cao d6 mat bai s€ duoc
tang 1én do ling dong ctia bun cat va lam ting
thém hién tugng tiéu hao nang lugng séong do
hi€u ing nudc ndng va song vo.

2.2 Xdac dinh mirc dj tiéu tin nang luong
song do cdy

Cay rung ngap man lam cho séng bi giam
chidu cao do céy tac dong dén dao dong dong
nudc trong song nhu mot vat can. Khi dong
nude chay quanh cay rimg sé& bi d6i hudng va
thuc hién cong chéng lai ma sat cta cay lam cho
ning luong song bi ton that va do d6 chiéu cao
song bi giam di.

Hau hét cac phuong phdp mo ta ban chat vat
ly ciia qua trinh truyén séng 13 dwa vio ning
lugng song. B&i tir ning lugng song dé dang
tinh toan dugc chiéu cao séng va chiéu cao song
nay lai dugc dung dé tinh hé sb truyén séng. Hai
co ché co ban dé mo ta hién twong tidu tan ning
lugng song do thuc vat dugc mod ta & cac phﬁn
phia trén 1a ting cuong tham s nham day va
phuong phéap khdi try. Phuong phép ting cuong
tham s nham day c6 vé phu hop khi hiéu chinh
nhung khong t6n tai nguyén tic vat Iy dé tham
s6 hoa céc dang thyc vat, cac dang thuc vat
phuc tap khong dé dang dua vao mo hinh do
thuc vat chi dugc tham sb hoa béng mot tham
sd. Phuong phap hinh khdi try tinh toan tiéu tan
nang lugng 1a do luc can cia cdy ngdp man
phan bé trén sudt chiéu cao ngap nudc va phu
thudc vao dic diém sinh hoc cling nhu tinh chét
thity lyc cia dong chay. Chinh vi viy mo ta tot
hon ban chét vat Iy ctia qua trinh tiéu hao ning
lugng cuia cay.

Mot phuong phap phd bién thé hién sy suy
giam nang luong song do cdy ngap man do la
phuong phép cét try tron do Dalrymple (1984)
dé xuat. O day nang luong ton that do cay duoc
tinh toan theo co ché luc do cdy tao ra tac dong
vao chit 1ong va dugc thé hién trong cac thanh
phan cua phuong trinh kiéu Morison (1950).
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Trong phuong phap nay thi nhitng chuyén dong
ctia cay nhu sy dung dua, rung lic cua cy do
cac xody nudc cling nhu ndi lyc cua cay duoc
b6 qua, chi yéu tinh dén luc can cia cac ciy
cing. Hon nita lyc can do ma st cling nho hon
rat nhiéu so véi luc can do chénh 1éch ap luc, do
vay cling bé qua lyc can do ma sat. Dua trén
cach tiép can nay thi sy suy giam ning lugng
song do rimg ngap min duoc tinh bang cong
thire:

g (3
D g k
Sds,veg = _\/;92CDbVNv (g)

( E )3 sinh® ko + 3sinh kah
: 3k cosh® kh

2 EE(0,0)
Trong do:
g: gia toc trong trudng ; Cp: hé sd can cua
cdy ; bv: duong kinh cta cay (m)
Nv: mat do cay (-/m2);ath: chiéu cao cua ciy;
h: d6 sau nudc

Contraotion of streamiines

Point of saparstion
Boundary layer

o: tAn s6 trung binh; [ : s song trung binh;
E(c,0): mat d0 nang lugng

Eior = H /8 nang luong séng tong cong

C6 thé thdy rang cic thong s cua cdy khi
tinh toan sy chiét giam ciia song quan rimg ngap
man gém mat d¢ cay, duong kinh cua cay, chiéu
cao cdy tinh theo cac 16p khac nhau nhu 16p ré,
16p than va 16p tan. Nhu vy c6 rit nhidu qua
trinh ciing anh hudng rat 16n dén gia tri cua hé
s6 Cd

H¢ 56 Cd phu thujc vao dic trung ciy

Khi dong chay qua cay nhu la mot vat can thi
s& phat sinh ra mot khu vuc xody rdi va nhidu
dong xudi vé phia ha luu. Luc ndy s& phat sinh
mot lyc can tong hop cia cay 1én dong chay bao
gdm 02 thanh phan: mot do ma sat tiép xuc giita
cay va dong chdy va mdt tao nén do chinh su
chénh I¢ch ap luc phia trudce va sau cay (hinh 2).
Luc can do chénh 1€ch ap luc c6 gia tri 16n hon
nhiéu so voi thanh phan do ma sat tiép xuc va vi
vy ngudi ta thudng bo qua thanh phin sau nay
ma chi xét dén luc can do chénh ap luc.

Hinh 2. Truong dong chdy bao quanh mot cdy cot hinh tru
a: Iy thuyét, b: thi nghiém véi Re=2300

D c6 rat nhiéu nghién clru nham xac dinh hé
sd nay trong d6 ndi bat 1én 1a nghién ctru cua
Mendez va nnk (1999) véi két qua duge dic két
tr nhiéu sd liéu do dac hién truong cling nhu 1a
trong phong thi nghiém:

Cy=a +(£jy
Re

trong d6 Re (=dU,/v) 1a s6 Reynolds xac dinh
theo dudng kinh ciy d va luu toc dic trung U,
tac dong 1én cdy, ¢ day luu téc nay dugc xem 1a
lru tdc ngang 16n nhét tai dinh cua 16p cay xem
xét.
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Cac hé sb o, F, va y dugce xac dinh nhu sau:

Vi cay ngdp man canh cing:

(a;B;y) = (0,08; 2200; 2,2)

200 < Re <15500

V6i cdy canh mém c6 thé dung dua khi co
dong chay:

(a; 55 7) = (0,40; 4600; 2,9)

2300 < Re <20000

C6 thé thay rang gia tri ciia hé s6 Cd bién do6i
theo d6 sdu nudc khi séng truyén qua cac phan
khac nhau ctia cdy ngap min (nhu ré, than, canh
14). Hé s6 nay tinh cho cac tang 16p khac nhau
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clia rimg ngép min cho dén nay vin chua duoc
do dac riéng r&. Pay 1a khia canh can phai duoc
nghién ctru tiép theo trong twong lai. Pong thoi
day 1a hé sé can kiém dinh bang s liéu do dac
thuc té.

3. UNG DUNG MO HINH SWAN MO
PHONG

3.1 Thiét lap va kiém dinh mé hinh SWAN

S6 liéu dung dé mo phong hidu qua giam
song cla ring ngap man bao gom s lidu thuy
luc nhu dia hinh, sb liéu song, muc nudc va sb
liu dic trung cdy.Theo sb liéu do dac cua Vil
Doan Thai thi d6 cao nén day o tai khi vuc chan
dé 14 2.4-2.5m, cach xa chan dé 850m vé phia
bién 1a 1.9-1.8m [1,2]. Nhu vay, c6 thé woc
chon ty 1& d6 dbc day bién 1a 1/1500. Mién tinh
toan, ludi tinh va didu kién dia hinh dugc thiét
1ap nhu trén hinh 2. Mién tinh toan 1a hinh chit
nhat c6 chiéu dai trén 3km va bé rong thay doi
cho cac truong hop tinh toan 800m, 850m va
820m va tuong tmg voi bé rong cua rimg 13 650,
700 va 670. Ludi tinh toan duogc chia véi do
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Mycnué'e (cm)
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phén gidi nho hon 4m. Khu vuc c6 rung ngép
min dugc dua vao ving giita ciia mién tinh toan
dé tranh anh hudng cta bién - han ché trong mo
hinh swan. Mot sb vi tri ¢ giita rimg duoc trich
xuit két qua dé kiém nghiém v&i s6 lidu séng do
dac. Bién ngoai bién 1a sb liéu chiéu cao song
huéng dong bic do dac ciach mép ngoai ring
100m, tuy nhién lai khoéng cé sb liéu chu ky.
Theo Mazda (1997), chu ky cua song trong khu
vuc tr 5-8s, tuy nhién viéc chon chu ky dinh
song ciing can dya trén sy phan tich vé do nhay
nita. Muc nudc tinh toan dugc trich ndi suy
tuyén tinh tir s§ liéu thuc do theo gio tai tram
hai van D6 Son(hinh 3). M6 hinh mé phéng
theo dic diém sinh hoc cua cdy Trang ¢ Bang
La va cdy Ban ¢ Dai Hop. Tham sb cua rimg
ngdp man hé s6 can Cd cho cac tﬁng cay khac
nhau duoc kiém dinh thong qua sb liéu do song
thuc té trong va sau ring ngdp min ciia Vil
Doan Thai trong diéu kién thuong va trong diéu
kién bio. Ung v6i didu kién thuong 1a rimg
trang va diéu kién bao 1a rimg ban.

====28/8/2004

—a— 31/7/2005
27/8/2008
—o—11/8/2011

01234567 891011121314151617181920212223
Gidrirong ngdy

Hinh 3. Piéu kién dia hinh va muc nudée thue do tai Hon Déu

Dua trén s6 liéu do dac cua Vii Poan Thai va
cac tai liéu thu thap dugc, c6 2 truong hop mo hinh
duoc thiét 1ap nham kiém dinh hé s6 Cg d6 14 trong
diéu kién thudong (28/8/2004 va 27/08/2008) va

trong diéu kién bdo (31/07/2005). Ung véi diéu
kién thuong 13 ring trang & Bang La va diéu
kién bdo 1a rimg ban & Pai Hop. Pic trung cua
cay dua vao mo hinh nhu ¢ bang 1.

Bdng 1. Ddc trung cua cdy

Loai ciy Cay trang 5 tudi (2004) Cay trang 9 tudi (2008) Cay ban 5 tudi (2005)
Tham s& Chiéu cao| Mat do Puong kinh Chiéu cao| Mat d6 Puong Chiéu cao| Mat do Duong
(m) ( /m2) (m) (m) (_/m2) | kinh (m) (m) (_/m2) | kinh (m)
Lép 1 0.1 1.79 0.15 0.15 1.78 0.2 0.32 98 0.013
Lép 2 0.5 1.79 0.076 0.68 1.78 0.135 0.1 0.1351 | 0.149
Lop 3 1.12 90 0.03 1.73 92 0.04 3.38 10 0.03
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3.2 Két qua kiém dinh mé hinh

Pé thay rd qua trinh bién d6i muc nudc va
song anh huong dén hé s6 Cd nhu thé nao, trong
didu kién binh thuong, tién hanh chia bé rong
rimg thanh 2 dai: dai ngoai bién (A) va dai giita
(B), tuong ting kiém dinh chiéu cao song tai vi tri
vao rung 150m va 350m tinh tr mép rung phia
bién. Két qua kiém dinh dugc trinh bay trén hinh
4 va 5. Vao ngay 28/8/2004 thi & vi tri cach bia
rimg 150m c6 d6 sau nudc 16n hon nén hé sé Cd

Chieucao song (m); ¢d

N #
.
s

—3— Chiéu cao séng do = — Chiéucao séng tt

=== vingA —— D& saunuGE
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Thoi gian

Do sau (m}

nho hon so véi vi tri cach bia rimg 350m. HE )
Cd trung binh tai vi tri cach rung 150m 1a 0.156
trong khi tai vi tri B 1a 0.273.Trong truong hop
ngay 27/8/2008 thi su két hop giira cac dic trung
thiy Iyc va déc trung cta cay khac tao ra hé sb
Cd khéc véi truong hop trén mot chut nhung vé
quy luat thi van tuong tu nhu vay. Noi c6 d6 sau
16n hon s€ cho hé s6 Cd nhé hon. Tai vi tri cach
mép rimg phia bién 150m c6 hé s6 Cd trung binh
la 0.146 con vi tri kia 1a 0.28.
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Hinh 4. Két qua kiém dinh hé s6 Cd ngay 28/8/2004 tai vi tri vao rieng 150, 350m
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Hinh 5. Két qua kiém dinh hé s6 Cd ngay 27/8/2008 tai vi tri vao ring 150, 350m

Ciing tinh tuwong ty nhu trén thi két qua tinh
toan hiéu chinh hé s6 Cd cho trudng hop co bio
ngay 31/7/2005 bién doi tir 0.184 dén 0.312 tuy
thuéc vao muc nude va chiéu cao song ngoai
bién, déng thoi tuy thudc rat nhiéu vao do cao
song quan trac duge & sau rimg. Do dic thu cia
dudng bién ddi do cao song theo mit cit ngang
bai theo ham mii, bién d6i nhanh & gan ria rimg
phia bién, cang vao trong song cang 6n dinh.
Nén s liéu quan tric chi can chénh léch nhau
chut thoi cling du dé tang hé s6 Cd 1én rat nhiéu.
Tinh trung binh trong toan bo thoi doan mo
phong thi hé s6 Cd 1a 0.239. Theo két qua tinh
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toan nay thi song trong bio bién phia bién co
chicéu cao tir Im dén 1.5m khi truyén vao bo ma
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Hinh 6. Dé cao song tgi Pai Hop - Ha Phong khi co
va khéng co ring ngdp man.
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khong co6 rimg ngdp min séng van con khoang
trén 50% so voi song bén ngoai. Nhung voi su
xuat hién cta rimg ngap man noi day thi song
chi con khoang 21% so v6i ngoai bién nghia la
ning luong tiéu tan di khoang gan 80% (hinh 6).

3.3 Két qui mé phong

Trong muyc nay trinh két qua bay nghién ciru
cac kich ban vé sy bién d6i cac yéu t6 vé ciy
ngap min hay yéu té thay lyc s& anh huong nhu
thé nio dén su suy giam song theo mit cit
ngang.

Thanh phan loai ¢ khu vuc nghién ctru nhu
da trinh bay & trén chi gom 2 loai chu yéu l1a cay
ban va ciy trang. Trén co so tai liéu thu thap va
do dac, chon cay trang va cay ban & d6 tudi 5 va
9. Pic trung ciia ciy trang & cac do tudi vé do
cao, duong kich va mat do 1iy gidng nhu phan
kiém dinh ung véi thoi ky nam 2004 va 2008.
Chon cac dic trung cua cdy ban 5 tudi giéng
nhu cdy gidng nhu da kiém dinh nim 2005. Con
ddc trung cua ciy ban 9 tudi duoc iy dya trén
sO liéu do dac ciia Vit Poan Thai (2012) gom
chiéu cao trung binh cia cay 1a 6.2m, duong
kinh than 1a 0.184m va theo s6 liéu khdo sét cia
tac gia thi chidu cao trung binh ré cua cdy ban
gan nhu khong thay d6i, mat do than va canh
gia sir ciing van gitt nguyén chi cé duong kinh
cta than va canh thay déi tr 0.1 dén 0.2m. Hé
s6 chiét giam song dugc tinh theo cong thirc cia
Bo nong nghiép va phat trién nong thon trong
tiéu chuan thiét ké dé bien K= H,/H.

Két qua giam séng theo sw thay d6i mue
nudc

Két qua mo phong tai hai vi tri vao ring
250m va vi tri sau rung cda ca hai loai cay ung

v6i myuc nude thay d6i 10cm mét tinh tir 2.5 dén
4m duoc trinh bay trén hinh 7 va 8. Déi véi
rimg Trang, & vi tri vao rimg 250m, néu khong
c6 rung chi gidm dugc khoang 10% song & muc
nudc 4m, trong khi cod rung giam dugc téi 70%
song dbi vai rung 5 tudi va giam toi 80% doi
v6i rimg 9 tudi. Khi di qua rimg tng véi muyc
nudc cao nhét 1a 4m thi chiéu cao séng giam t6i
trén 90% trong khi khong rirng chi giam dugc
khoang 25% song. Nhu vay rung c6 kha nang
lam giam séng nhiéu hon tir 60-65% so véi khi
song truyén trén bai cat nudc néng. O myc nude
thip hon 3.3m hé sb giam chiéu cao séng khi di
qua rimg trang 9 tudi lai nho 16n hon rimg trang
5 tudi, nguoc lai voi do sdu nude 16n hon. biéu
nay co6 thé giai thich nhu sau: d6 sdu nudc han
ché nén song c6 thé v tir vi tri trude khi chua
vao rung, thé hién ¢ dudng bién d6i do cao song
giam di nhanh choéng, mat khac khu rung moé
phong trong moé hinh 1a rung trang truong thanh
c6 mat do tang canh kha day trong khi ting ré
va than thi mat d¢ thua hon, véi cdy c6 d6 tudi
16n hon thi chiéu cao than cao hon nén tic dong
cua phﬁn 14 it hon chinh vi vady ma stc cén cua
cay 9 tudi s& it hon so voi cay 5 tuoi.

O vi tri Vao rimg ban 250m thi khi muc nudc
dat 4m hé s giam song cta rimg ban 5 tudi 1a
0.6 con ctia rimg ban 9 tudi 1a 0.5 tic 1a song da
giam khoang 40-50%, néu khong cé rimg thi no
chi giam dugc khoang 10%. Khi muc nude
xudng thap nhat 1a 2,5m thi séng bi tiéu tan hét
nang luong khoang 90% khi di vao 250m rung
con néu khong c6 rimg thi con sé d6 1a khoang
78%. O vi tri sau rimg néu myuc nudc thap thi
song bi ti€u tan hoan toan nang luong.

1
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Hinh 7. H¢ s6 giam song theo myc nudc tai vi tri vao rung trang 250m va sau rung
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Két qua giam séng theo quy md dai rirng
ngip min

Hieu qua giam song cua rung ngap man

He so giam song Kt
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Be rong dai rung (m)

Hinh 9. Hiéu qua giam song theo quy mo dai rung

Két qua md phong su bién doi cua séng theo
mit cit ngang ddi véi cdy Trang tmg véi bé
rong dai rimg thay ddi tir 100m dén 600m duoc
trinh bay trén hinh 9. Tir két qua nay c6 thé thay
rang bé rong dai ring cang rong thi giam séng
cang nhiéu. Khi bit dau vao ring thi chiéu cao
song giam nhanh chong sau d6 cham lai. Dbi
v6i dai rung rong 500-600m thi khi qua rung
song giam tGi trén 90%, khi bé rong dai 1a 100-
200m thi chiéu cao song giam tir 68-80% song
dén. Tét nhién trong két qua d6 di tinh bao gom
¢ ca sy giam song qua ving nudc ndng. Néu
khong c6 ring ngap man thi song chi giam dugc
35% khi truyén tir ngoai bién téi bd. Con khi
xudt hién 300m rimg thi séng giam t6i 85%. Co
thé thdy rang ning luong song giam dang ké &
300m ring nay, con néu rimg cang rong hon thi
cling song s& giam tir tir vao dén bo. So sanh
mirc d6 giam song ¢ hai do tudi ciia cay theo bé
rong cta dai rung trén hinh 4 cho thay véi bé
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rong dai rung chi khoang 100-200m thi cay 5
tudi va 9 tudi c6 kha ning giam song nhu nhau.
Con khi bé rong rimg 16n hon thi ¢6 sy chénh
léch khong nhiéu chi ¢& khoang 1%.

Két qua giam séng theo mat d9 cy rirng

RO rang 1a mat do cua cac bo phan cua cay
ngap man la khac nhau. Tuy thudc vao muc nudc
1én xudng ma mdi bd phan anh hudng toi giam
song nhu thé ndo. Sy giam song theo mat do cia
canh va than tuong ung vdi hai loai muc nudc
3.6m va 3.1m va xét hai d6 tudi ciia cay trang 1 5
va 9 tudi. Mat do cang 16n thi doan khoang 250m
vao rimg rat déc va niang luong song gan nhu tiéu
tan té1 80%. Khi di qua rumg thi vé1 mat do
60canh/m” ¢6 thé 1am song giam t&i 90%. Gén
nhu khong c6 sy chénh léch vé kha ning giam
song & hai do tudi cay ung voi mat do canh 16n
hon 60canh/m?, ¢6 thé béi véi mat dd cao nay
song da giam kha nhiéu khi vao doan dau rimg
con cang vao sau nita thi duong biéu dién gan nhu
nam ngang. Pbi véi mat do thip hon 20 canh/m*
¢6 su chénh 1éch 1én td1 11%.

Mirc d6 dao dong ciia hé s6 giam song khi
ciy 9 tudi 16n hon (11.1%) so v6i cay 5 tudi
(3.8%) khi ma mat do than cay thay d6i. Khi
mat d6 than thip nho hon 1.2 cdy/m’ thi kha
ning giam song cta cdy 9 tudi tham chi con
kém cdy 5 tudi. Didu nay c6 thé giai thich nhu
sau 1a do do cao phan than va ré ciia cdy trang 5
tudi 1a 0.6m trong khi do sau nudc bat dau vao
rimg 12 1.2m nén phéan chiéu cao canh tham gia
vao qua trinh giam séng cua trang 5 tudi la
nhiéu hon trang 9 tudi nén mic du duong kinh
than trang 9 trudi c6 to hon nhung xét téng thé
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thi kha ning giam song van khong bang. Khi
mat d0 day 1én trén 1.5cady/m2 thi khi dudng
kinh to hon cta trang 9 tudi bat dau cé sirc can
song 16n hon so véi phan canh cia trang 5 tudi
(hinh 10).

Do muc nudc thap nén ké ca khong co rimg

ngdp min thi chidu cao song giam do vao
vung nudc co dd sau han ché da giam duogc toi
57%. Néu ké dén ca ring ngap min thi séng
giam t6i 80%. Tir két qua nay cé thé thdy mat
d6 cay ngap man thap thoi ciing du dé giam
song rat tot.
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Hinh 10. Hiéu qua gidm song theo quy mdt do canh va than cdy ngdp man

Theo dién bién giam séng theo chiéu siu
nuéc

Do dic diém sinh hoc ciia mdi loai va {mg
vGi d6 tudi cdy khac nhau s& co tac dung giam
chiéu cao song khac nhau tuong g véi sy bién
thién cua muc nudc nén trong pham vi chuyén
muc nay sé& tinh toan cho hai loai Trang va Ban
& d0 tudi 5 va 9 tudi. Hai loai cay nay déu duoc
chia ra thanh 2 phan ré& va canh. Déi véi ciy ban
c6 r& thd kha nhiéu trong khi cdy trang thi
khong c6 ré thé, mat do than va ré trang nhu
nhau. Két qua tinh toan phan trim giam song
cua cac by phan cay tai vi tri cach mép ngoai
cua rung la 250m dugc trinh bay trén hinh 11.
Hinh 1la,c biéu thi phan trim giam séng theo
muyc nude ciia cay ban va trang, con hinh 11 b,d
thi trinh bay phan trim giam song theo hé sb
bang ty 1¢ giita d6 sau nude (di) trén chidu cao
cua cay (Hi).

Tir két qua tinh todn nay c6 thé thdy rang &
muc nude thip hay d6 siu nudc twong d6i nho
thi ty 1& suy giam song cua ré cay la chu yéu va
muc nudc cang dang cao thi ty 1€ nay lai
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nghiéng vé phia canh. Tuy nhién mébc phan doi
ciia hai bd phan canh va ré giira cay Trang va
cdy Ban lai ¢6 sy khac nhau 1d nét boi ciy
Trang cang 16n thi phan ré cang c6 anh hudng
dén do sdu nudc cao hon con cdy Ban thi nguoc
lai. Diéu nay duoc ching minh trén hinh 11 a,
cdy Ban 5 tudi c6 phan r& anh huong dén 50% &
dd sau nude 3.6m, nhung khi nd 16n dén 9 tudi
thi phan traim r& anh huéng nay chi dén muyc
nude 3.1m, 16n hon myc nudc nay phan canh
tac dong nhiéu hon. Trong khi d6 ¢ hinh 11¢ lai
cho thiy cdy Trang 5 tudi ¢6 phan ré anh huéng
50% chi dén muyc nudc 2.5, con cdy Trang 9
tudi lai co canh tac dong nhiéu hon bat dau tir
d0 sau 2.9m.

Néu thé hién tac dong giam song cua cac bd
phén cay theo h¢ sb6 vé do sau so véi chilu cao
cay thi mic d6 dao dong ciia phan trim giam
song & cdy Ban 16n hon cdy Trang. Vi tri ¢
phan trim tic dong cia ré va canh Ban: 50/50 &
hé sb do sau dao dong tu 0.17 dén 0.41. Trong
khi vi tri nay ddi v6i Trang kha 6n dinh & hé s6
do sau 0.32.
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Hinh 11. Hiéu qua gidm song ciia cac by phdn cdy theo muc nudc va do sdau twong doi

4. KET LUAN

Hé sb can song cua cay Cd phu thudc chat
ch& vao ciu tric rung va ddc trung cua cay, do
sau nudc va do 1on cua song, nhung khong phu
thudc nhiéu vao chu ky song.

Puong qua trinh bién d6i song ngang bo khi
qua rung ngap man c6 dang ham mii

B¢ rong dai rimg chi can khoang 300m la
c6 thé giam duoc 85% chiéu cao séng tdi,
rong thém 350m nira cling chi giam thém duogc
6-7%

Qua trinh gidm song phu thudc chat ché vao
dic diém cac yéu td thuy luyc va ddc trung cua
cay rung. Néu thay do6i cac yéu té d6 thi kha
ning giam soéng ciing c6 nhing thay dbi theo.
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Abstract
RESEARCH ON WAVE ATTENUATION IN MANGROVE FOREST

In recent decades, the important role of mangroves in the attenuation of waves and mitigating
storm damages in the coastal area has attracted the attention of many scientists, managers and
coastal stake holders. Dissipation of wave energy in mangrove forests is considered as a soft
measure to protect coastline and beaches. This paper presents research results of wave energy
dissipation mechanism in mangrove forest (Kandelia obovate and Sonneratia caseolaris) in Hai
Phong province by using mathematical model Swan 2D in order to clarify the effects of hydraulic
factors and mangrove's characteristics on attenuating the wave energy in the study area.

Key words: Mangrove forest, wave energy, mathematical model
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