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Tom tit:

Bai viét nay trinh bay mot s6 két qua iing dung md hinh toan hoc (Delft3d) aé
mo phong cdc ddc diém thiy ddng lwc, lan truyén séng va twong tdc ciia cdc
qua trinh ndy ¢ diéu kién khong c6 va diéu kién c6 rimg ngdp man (RNM)
bang cdc céng thire ciia Baptist (2005) va Collins (1972) nham ddnh gid dinh
lwong vai tr0 Cia RNM trong viéc lam giam tdic dong cua song, dong chay ¢
vling ven bo Bang La- Pai Hop. Céc két qua cho thdy: RNM da 1am gidm
Manh toc dé dong chay trong cdc diéu kién binh thurong va bdo Véi gid tri suy
giam 40-70%. Khu viee RNM méi trong Mike do suy giam vén toc do dong chay
trong cdc diéu kién binh thurong va bao khodng 40-50%. Vdn téc dong chay ¢
diéu kién binh thuong va bdo nhé trong RNM hau hét c6 gid tri dwdi 0,15m/s
va dwdi 0,25m/s (doi véi b&0 Iém). Pé cao séng 1om nhat sau RNM trong Cac
diéu kién binh thuong chi con khodng 0,1-0,15m. Hé s6 suy gidm do cao séng
khong bién dong nhiéu gitta cdc mdt cat khdc nhau ¢ khu vwee ndy va cé gia tr
khodng 0.2-0.45 (mia khé) va 30-60% (vao mia mua). Trong diéu kién b&o
nhé, dé cao séng I6n nhat sau RNM c6 gia tri khodng 0,6-0,8m, hé s6 suy gidm
dé cao séng trung binh khodng 0.4. Déi véi bao lém dé cao song sau RNM 16m
nhdt chi con 0,8-1,1m, Véi hé s6 suy gidm dé cao séng trung binh khodng 0.28.

HYDRODYNAMICS AND WAVES ATTENUATION IN THE
MANGROVE FOREST IN COASTAL ZONE OF BANG LA- DAI HOP
(HAI PHONG).

Abstract:

In this paper, we present results applying a numerical model to simulate
hydrodynamics and wave attenuation in the mangrove forest in coastal zone of
Bang La- Dai Hop (Hai Phong). Base on Delft3d model and bottom friction
formulas of Baptist (2005) and Collins (1972), scenarios in the case of
mangrove and without mangrove were setup. The results gained show: current
velocities in the mangrove area have decreased about 40-70% comparison to
in the case of without mangroves. Current velocities in the mangrove forest
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with in case of normal and small typhoon condition are almost below 0.1m/s
and 0.15m/s (for big typhoon). Maximum wave height after mangrove forest in
the normal condition only reach to 0,1-0,15m. Wave reduction coefficients are
not so much change between different cross-section and their value about 0.20-
0.45 (dry season) and 0.3-0.60 (wet season). In the case of small typhoon,
maximum wave height after mangrove forest about 0.6-0.8m, wave reduction
coefficients value is about 40%. In the case of big typhoon, maximum wave
height after mangrove forest about 0.8-1.1m, wave reduction coefficients value
is about 0.28.

I. MO PAU

Lam giam tac dong cta song, bao vé bd bién 1a mot trong nhirng vai trd quan trong caa
rimg ngap man (RNM). Mot s6 nghién ciru, danh gia vé vai trd lam giam séng, bao vé bo
bién cua RNM da duoc thuc hién gan day [1, 5, 8, 9, 13] d4 cho thiy diéu d6. Tuy nhién,
nhitng nghién ctru vé vai trd 1am giam anh hudng cia tac dong séng do RNM duya trén céc
md hinh toan hoc & Viét Nam cOn rat méi mé ma phan nhiéu méi chi ding lai & viéc phan
tich cac s liéu quan trac. Trong bai bao nay chding toi trinh bay mot s6 két qua tng dung
m0 hinh toan hoc (dya trén h¢ thdng mé hinh tong hop Delft3d-Flow va Delft3d-Wave) dé
mo phong cac dic diém thuy dong luc, lan truyen sdng va tuong tac cua cac qua trinh nay
& diéu kién khong c6 va diéu kién c6 RNM bing cac cong thirc cua Baptist (2005) va
Collins (1972) nham danh gia dinh lugng vai trd cia RNM trong viéc 1am giam tac dong
cua song, dong chay ¢ vung ven bo Bang La- Pai Hop (Hai Phong).

Il. TAI LIEU VA PHUONG PHAP

Pé thiét 1ap va phan tich vai trd cia RNM trong viéc 1am giam do cao song & cac khu
vuc nghién ciru tai liéu da duoc thu thap trong khuén kho thuc hién dé tai [121] bao gom:

- C4c tai liéu vé sinh thai RNM & cac khu vuc nghién ciu: dic diém céu trac, mat do,
duong kinh thén, ré, chi€u cao cua cay ngap man.

- C4c tai liéu vé khi twong thuy van, hai van, dia hinh ving ven bd Hai Phong va cac
khu vuc c6 RNM.

Phuong phép chu yéu dé thuc hién:

- Phuong phap phan tich thong ké&: phan tich duya trén sé liéu quan tric song giira cac
khu vuce c6 va khong cé cay ngap man.

- Phuong phap mé hinh hoa: thiét lap cac mo hinh tong hop: thuy dong lyc- song trong
cac truong hop c6 cdy ngap man va khéng co cdy ngap min. Tham sé hoa hé s6 ma
sat trong m6 hinh thuy dong luc bang cong thirc cua Baptist (2005) va md hinh séng
bang cong thirc ctia Collins (1972). Md hinh duoc sir dung 1&a mé hinh Delft3d cua Ha
Lan[14].

- Panh gid anh huong cia RNM trong viéc 1am giam do cao song, mot sb tac gia [4,
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5,7,10, 11] da st dung cong thirc:
r: (HS-HL)/HS (1)
Hs- d6 cao song trudec RNM, H| — d6 cao song & khoang cach L tir mép ngoai rirng.
- Pé danh giad anh huong cua chi riéng yéu t6 RNM trong viéc 1am giam do cao song,
Mot s tac gia chung toi tinh toan h¢ s6 suy giam do cao song do RNM bang cong
thare sau:
R= (hkhéng 6 RNM = Neg RNM) / hkhéng c6 RNM (2)
trong d6: hxnong c6 RNM, Nes RNM lan luot 1a d6 cao song khi khong va c6 RNM

Trong mo hinh Delft3d-Flow, anh huéng cua cay ngap man duoc biéu thi chu yéu qua
hé s6 nham Chezy (Baptist, 2005):

e 1 +\Fgm(£] ®

C nh, « h,
C2 29

Trong cdng thtc trén: Cy- hé s6 nham Chezy khi khdng c6 cay ngap man (hé sé nham tu
nhién): n=m.D; trong d6 m - mat do cay; D - duong kinh cay; h - d6 sau; hy - chiéu cao caa
cay; « - hang s6 Von Karman (=0,4); Cp - hé s6 can (0,9-1,0).

Mot s tinh toan vé suy giam song trong RNM dé duoc thue hién [3,13]. Theo nhitng két
qua do, cdy ngdp man cd thé dugc xem nhu mot thanh phan ma st mé rong - thanh phan gay
ra su tiéu tan nang luong séng. Trong md hinh song Delft3d-Wave, c6 thé md ta anh huong
ctia cay ngap man qua hé sb ma sat Collins (1972), su phat tan nang lwong séng S:
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bottom stz(kh)

trong d6: S-ndng lugng s6ng phét tan; o-tan sé séng (27/T); 0-huéng s6ng; Cpotrom-hé 6
ma sét, k-sb song; h-do sau; E-niang lugng tong cong.

S(w,0) = E(w,0) (4)

Collins d4 lién hé hé s6 ma sat day Chottom VOi quy dao van tdc song U Va hé sd ma sat
Collins ¢¢, nhu sau:

C =Cy gUorb (5)

bottom

Thay vao phuong trinh trén ta cd nang lugng tiéu tan S, dugc biéu dién nhu sau:
1
S :_chpuosrb (6)

De Vries va Roelvink (2004) cho thdy co thé thay hé s;é ma sat Collins cf bang hé sd cua
cay ngap man c,. H¢ so ma sat ctia cady ngdp man biéu dién dac trung ctia Cdy ngap man:
c, = f,Dndz (7)

O day: f,-la thanh phan ma sat; D-duong kinh than cay; n-s6 than cdy trén mét
vubng va dz la chiéu cao than cay.
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Hinh 1. Ludi tinh cua céc mé hinh (a)-vung ven bo Hai Phong; (b)- mot vi du vé
phuong phap phdn ly mién tinh, (c)- khu vuc Bang La- Dai Hop

Il. THIET LAP MO HINH THUY PONG LUC- SONG

Trén co s& phan tich dic diém céu traic RNM & cac khu vuc nghién ciu, chung t6i da
tinh ton céac hé s6 ma sat theo cac cong thirc ctia Baptist (thay dong hec), Collins (séng) va
dua vao cac mo hinh ¢ dang file vdi cac dinh dang nhu cac file dia hinh.

Pé thiét 1ap cac md hinh thay dong luc va lan truyén séng cho viing ven bién Hai Phong
va cac khu vuc ven bién Pai Hop - Bang La, chung t6i d& s dung két hop cac phuong
phap Iudi 16ng (nesting) va phan Iy mién tinh (Domain Decomposition). Theo phuong
phéap nay, 3 nhém md hinh da duoc thiét 1ap nhu sau:

M6 hinh cho toan b viing ven bién Bac Bo. Nesting - Mo hinh ving ven bién Hai
Phong Domain Decomposition - Md hinh cho khu vyc nghién ciu.

Luéi tinh & cac khu vuc nghién ciru 1a cac Iudi rat chi tiét voi bién phia ngoai 1a mién
tinh cia md hinh cho toan bo viing cira song Hai Phong, phia trong 1a mién tinh chi tiét cua
khu vuc can quan tam, cac két qua ctia mo hinh luéi tinh thua s& duoc dung lam déu kién
bién cho ludi tinh chi tiét. Cac mé hinh luéi tinh thd va chi tiét chay dong thoi. Phuong
phap nay duoc goi 1a phuong phan ly mién tinh (hinh 1-b, c).

Lwdi tinh: Ludi tinh cua cdc mé hinh thay dong luc, song la cac ludi cong truc giao.
Mién tinh chi tiét phia trong cho ven bo Bang La - Dai Hop la ludi tinh rat chi tiét vai kich



130 Héi nghi Khoa hoc va Cong nghé bién todn quoc lan thir V

thudc 6,8 km theo chiéu doc bo va khoang 1,45 km theo chiéu vudng goc tur bo ra phia
ngoai. Toan bo vung tinh ctia mién nay dwoc chia lam 489 x 182 di€ém tinh, vi kich thudc
cua cac 6 ludi bién doi trong khoang 7m dén 9m (hinh 1-c).

Thoi gian tinh todn: Dé ddm bao cho md hinh chay on dinh, d6i voi mdi kich ban, thoi
gian chay md hinh 1a 30 ngay, budc thoi gian tinh cho cac mé hinh déu dat cing mot gia tri
la 0,2 phut.

Hiéu chinh kiém chitng két qua cia cdc mé hinh: Dbi véi mé hinh phia ngoai cua cac
khu vire nghién ciru (hinh 1 - a), chang t6i da st dung két qua tinh toan muc nudc, séng
ciia md hinh tai Hon D&u so sanh véi cac gia tri quan trac. Sau lan hiéu chinh cudi, da c6
su phi hop tuong ddi giira két qua mé hinh tinh va s liéu quan tric.

Cac kich ban tinh toan du bédo bao gdbm: mua mua, mua kho, bdo nho (cap 8-9) va béo
l6n (cdp 11-12).

I11. VAI TRO CUA RUNG NGAP MAN
1. Tac dong dén diéu kién thiy dong luc

Cac két qua tinh toan mé phong cho thiy dic trung dong chay & khu vic ven bd Bang
La - Pai Hop do dia hinh & ving RNM kha nong nén dao dong muc nudc tridu vira 1a
nguyén nhan truc tiép tac dong dén diéu kién thuy dong luc vira 1a yéu td tac dong gidn
tiép (lam thay ddi d6 sau). Tac dong cia RNM dén trudng dong chay ven bo Bang La - Dai
Hop da dugc thé hién 16 qua cac két qua tinh toan.

Mua kho: Trong thoi diém nude 16n, anh huong cta cac dai RNM dé tao thanh céac khu
vuc van toe ¢ gia tri nho dot ngot theo khong gian (hinh 2). Mac du xu hudng chay cta
truong dong chay van khong thay d6i nhiéu so véi truong hop khong c6 RNM nhung gia
tri van tdc dong chay giam manh & nhirng noi c6 RNM. Vao thoi diém triéu xudng, xu
huong tuong tu cing duoc thé hién nhung do trudong van toc dong chay trong pha triéu nay
nho hon thoi diém nudc 16n nén khong thé hién rd nhu thoi diém nude 16n va mic do suy
giam ctia van tdc dong chay ciing c6 vé nho hon so véi thdi diém nude 16n. Phan bd khong
gian caa truong dong chay vao thoi diém nude rong va tridu 1én ciing thé hién anh huong
do cay ngap min v6i xu hudng twong tu nhu trong cac pha triéu khac.

Miia mwa: Vao mia mua, anh hudng cua cdy ngdp min dén diéu kién dong chay ¢ vu ng
ven bo Bang La - Pai Hop ciing twong ty nhu trong mua khé tuy mirc do suy giam van téc
dong chay do cay ngap man khac nhau.

Két qua tinh bién dong cta gia tri van tdc dong chay tai cac mat cat khac nhau (vudng
goc voi bo). Cac két qua phan tich tong hop cho thiy do RNM, van tdc dong chay da suy
giam vai gia tri khoang 40-70% so véi truong hop khong c6 RNM. Gia tri d6 1én dong
chay giam manh & khoang 100-500m déu tién, sau d6 it thay d6i. Theo pha tridu, mic do
suy giam do RNM ciing khéc nhau véi xu thé 1a giam manh ¢ thoi diém nudc rong va giam
it hon ¢ thoi diém nuéc 16n. Mic di phu thudc nhiéu vao Kiéu cu tric va do rong cia dai
RNM nhung vi tri va dia hinh ciing anh huong dén muirc d6 suy giam nay.
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Hinh 2. Truong dong chay ven bo Bang La —Pai Hop, mua kho
(a- khdng c6 RNM; b- c6 RNM)

2. Anh huwéng dén lan truyén séng

Céc két qua tinh toan mé phong ciing cho thdy cac dic trung séng & khu vuc ven bo Bang
La - Pai Hop thé hién sy anh huong tuong tac voi dao dong muc nude. Day 1a yéu t6 tuy
khong anh huong truc tlep dén ché d6 séng nhung tac dong gian tiép qua tuong tac song -
dong triéu va sy thay doi do sau cua khu vuc nghién ciu. Trong thoi diém nudce 16n vao mua
kho, anh huong cua cac dai RNM da tao thanh cac khu vye c6 d0 cao séng c6 gid tri nho hon
khi khdng c6 RNM theo khong gian (hinh 3). Méc du xu huéng phan b6 theo khong gian cia
truong d§ cao song van khong thay d6i nhiéu so véi truong hop khong c6 RNM nhung gia tri
do cao song di giam dang ké véi gia tri phd bién dudi 0,1m. Vao thoi diém triéu xudng, xu
hudng tuong tu ciing dugc thé hién nhung d6 cao séng giam manh hon so véi thoi diém nudc
I6n. Trong mua mua, tuy do cao song truong hop khong ¢6 RNM kha 16n so véi mua khod
nhung cac xu hudng anh hudng cia RNM dén truong song & khu vuc ndy ciing thé hién va
bién dong theo cac pha triéu trong tu nhu trudng hop mua kho d4 phan tich ¢ trén.
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Tinh bién dong ctia 4o cao song tai cac mit cit khac nhau & viing ven bd Bang La-Pai
Hop cho thiy vao mua khd & khu vuc ven bo Bang La-Dai Hop c6 thé thdy sy suy giam do
cao song do RNM & day khong nhiéu, c6 thé do vi tri ctia khu vire ndy tuong d6i khuat doi
V6i truong song-gio hudng dong bac nén chinh ban than do cao séng khi khong c6 RNM
cung khong 16n (dudi 0,2m ¢ ven bo). Do cao song va muc do suy giam do cao song khac
nhau & cac mit cit khac nhau phu thudc vao kleu cau triic va do rong ctia dai RNM, vi tri,
dia hinh. Ngoai ra, bién dong ctia muc nudc tridu clng co nhung tac dong nhit dinh véi
muc do suy giam do cao song lon nhat vao cac thoi diém nude rong. Hé sb suy giam do
cao séng vao mua kho, phd bién trong khoang 0,2-0,45 Trong khi vao mua mua h¢ so suy
giam do cao song do RNM Ién hon (khoang 0,3-0 ,6). Hé s0 suy giam do cao song ¢ khu
vuc ndy ciing giam dan qua cac mit cat tir mit cit tir phia tdy nam 1én phia dong bac.

Lién hé voi két qua tinh cua cac tac gia khac (bang 1), ta thay c6 su sai khac nhat dinh,
tuy nhién trong hé so suy giam song cua cac tac gia nay tinh dén ca anh hudng cuia ca dia
hinh va hé so suy giam séng & day bao gom ca RNM va dia hinh day.

Bang 1. S0 sanh Véi cdc két qud tinh hé s6 suy gidm séng ciia mét sé tdc gia khdc

Tac gia Khu vuc r
Mazda va nnk (1997) Thuy Hai (Thai Binh 0.05-0.2 *
Quartel (2000) D6 Son (Hai Phong) 0.5-1.1*
Massel va nnk (1999) Lach Cocoa (Uc) va dao Iriomote (Nhat) 0.375 *
Schiereck va Booij (1995) M®d hinh 0.3-0.5*
Vi Boan Thai (2005) Vinh Quang (Tién Lang) 0.77-0.88**

* Hé 56 suy giam do cao séng qua 100m rieng ngdp man (tinh tir cong thire (1))
** Hg 56 suy gidm dé cao song qua todn bé ddi rimg ngdp man (tinh tir cong thire (1))
3. Vai tro ciia RNM dén dong chay trong diéu kién b&o

Anh huéng cia RNM dén cac dfidu kién thuy dong luc va lan truyén song duoc thé hién
ré hon trong cac diéu kién xuat hién béo.

Véi kich ban bdo nho, cac két qua tinh toan cho thiy truong dong chay tuwong tac véi
s6ng vao thoi diém nude 16n ¢ ving ven by Bang La - Pai Hop c6 phan b kha phic tap
v6i huéng chay chu yéu 1a doc bd. Van tée dong chay phd bién trong khoang 0,15-0,3m/s.
Ciing va0 thoi diém d6 néu c6 RNM thi van tdc dong chay giam rat rd rét (con dudi 0,1m/s
¢ khu vyc c6 RNM), huéng dong chay chu yéu van 1a doc bd phia trong va ngoai ving
RNM. Vao céc thoi diém khac xu hudng bién dong cta truong dong Chay trong truong hop
c6 RNM va khéng c6 RNM trong bao nho ciing twong ty nhu thoi diém nudc 16n nhung
gia tri van toc nho hon (thdp nhat 13 vao thoi diém nudc rong).

Véi kich ban bdo 16n, cac két qua tinh toan cho thdy truong dong chay tuong tac voi
s6ng vao thoi diém nude l6n & vlng ven bo Bang La - Bai Hop cling c6 phan b6 kha phtre
tap v6i hudng chay chu yéu 1a doc bd vé phia tiy nam va dong bac. Van tdc dong chay phd
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bién trong khoang 0,15-0,35m/s. Ciing vao thoi diém d6 néu c6 RNM thi van téq dong
chay giam rat rd rét (con dudi 0,15m/s ¢ khu vuc ¢c6 RNM), hudng dong chay chu yéu van
la doc bo.

VAo cac thoi diém khac xu huéng bién dong cia truong dong chay trong trudng hop co
RNM va khong c6 RNM trong bdo 16n ciing twong ty nhu thoi diém nudc 16n nhung gia tri
van toc khong thay d6i nhiéu so voi thoi diém nude 16n (khac so véi bdo nho va cac kich
ban hién trang).

4. Vai tro 1am giam dd cao séng ciia RNM trong diéu kién b&o

Véi kich ban bdo nho, cac két qua tinh toan cho thay trudng song cuc dai khi khong c6
RNM xuat hién vao thoi diém nuée 16n ¢ viing ven bd Bang La-Pai Hop phd bién trong
khoang 1,2-1,5m. Ciing vao thoi diém d6 néu c6 RNM thi do cao song & vling sat bd chi
con 0,6-0,8m.

V2o cac thoi diém khac trudng song khi khong co6 RNM c6 gia tri thap hon (thap nhat 1a
vao thoi diém nude rong) va phd bién dao dong trong khoang 0,8-1,2m. Khi c6 RNM do
cao song cac thoi diém d6 d6 cao séng chi con 0,3-0,5m.

Tinh toan hé s suy giam do cao song do RNM & khu vuc ndy cho thay hé sb suy giam
do cao song trong truong hop cd bao cap 8-9 dao dong phd bién trong khoang 0,35-0,45
(hinh 4-a), tiy thudc vao VAo Vi tri cac mit cat va trang thai muc nudc.
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Hinh 4. Hé s6 suy gidm song do cdy ngdp mdn & khu viec ven bo Bang La- Pai Hop
(a- bao cap 8-9; b- béo cap 11-12)

Véi kich ban bdo 16n, cac két qua tinh toan cho thiy truong song cuc dai khi khong co
RNM xuat hi¢n khi nuéce 16n ¢ vung ven bo Bang La-Dai Hop pho bien trong khodng 1,7-
2,0m. Cling vao thoi diém d6 néu ¢6 RNM thi d6 cao song & vung sat bo chi con 0,8-1,1m.

Vo cac thoi diém khac truong song khi khong co RNM ¢6 gia trj thap hon (thdp nhat 1a
vao thoi diém nude rong) va pho bién dao dong trong khoang 0,8-1,2m. Khi ¢6 RNM d6
cao sdng cac thoi diém do do cao song chi con 0,4-0,7m.

Tinh toan hé s suy giam do cao song do RNM & khu vuc nay cho thiy hé s6 suy giam
dd cao song trong truong hop c¢6 bdo cap 11-12 dao dong pho bién trong khoang 0,23-0,30



134 Héi nghi Khoa hoc va Cong nghé bién todn quoc lan thir V

(hinh 5-b), tdy thudc vao vi tri cac mat cat va trang thai myc nude.

Nhu vay tir cac két qua phan tich trén cho thAy RNM ¢ khu vuc ven bd Bang La- Pai
Hop da 1am giam dang ké do cao song trong bdo. Ddi v4i bdo nho, do cao song sau RNM &
gan bo chi con khoang 0,6-0,8m, hé sé suy giam do cao song trung binh khoang 0.4. Dbi
V6i bdo 16n do cao song sau RNM 16n nhét chi con 0,8-1,1m, véi hé s6 suy giam do cao
song trung binh khoang 0,28.

I1l. KET LUAN

Céc dai RNM ¢ viing ven bién Hai Phong khong chi c6 ¥ nghia to 16n vé mit sinh thai
ma con co vai trd quan trong trong viéc bao vé bo bién. Trong dé tai nay chung toi da tién
hanh thu thap tai liéu, khao sat bo sung va thiét 1ap mo hinh thuy dong luc-song dé mo
phong cac dac trung thiy dong luc va lan truyén song trong RNM bang cac cong thirc cua
Baptist (2005) va Collins (1972) dwa trén cac dic diém ciu trac RNM nhu duong kinh
than, ré, chiéu cao cay, mat do cay, tu cac két qua phén tich cia mo hinh theo céac kich ban
khac nhau c6 thé thiy RNM & khu vyc Bang La-Pai Hop RNM d4 [am giam manh téc do
dong chay trong cac diéu kién binh thuong va bdo véi gid tri suy giam 40-70% gia tri toc
d6 dong chay. Van tdc dong chay & diéu kién binh thudng va bdo nho trong RNM hau hét
c6 gia tri dudi 0,1m/s va dudi 0,15m/s (d6i véi bio Ion).

Do cao song 1on nhat sau RNM & khu vuc ven by Bang-La Dai Hop trong céc diéu kién
binh thuong chi con khoang 0,1-0,15m. Hé sd suy giam do cao song khong bién dong
nhiéu giita cac mit cat khac nhau ¢ khu vyc ndy va co gia trj khoang 0.2-0.45 (mba kho)
va 0.3-0.6 (vao mua mua). Trong diéu kién bdo nho, do cao song 16n nhit sau RNM co gia
tri khoang 0,6-0,8m, h¢ s6 suy giam d§ cao song trung binh khoang 0.4. Pbi v6i bio lon do
cao song sau RNM Ién nhét chi con 0,8-1,1m, véi hé sb suy giam d6 cao song trung binh
khoang 0.28.
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