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Tém tit: Cac tinh toan nude dang do bio cho thdy anh hudng cia ma sat day 1a vo cing quan
trong trong viéc hiéu chinh thuy tridu va 1a mét trong nhitng yéu t6 quyét dinh sy chinh xac cua
md phong nudc dang do bido cia mé hinh. Bai bao nay st dung modun ADCIRC thudc hé thong
md hinh SMS dé mé phong nude dang do bio, trong d6 khao sat dén anh huong ctia hé sé ma sat
day dén két qua tinh toan nudc dang théng qua viéc biéu didn hé sb ma sat day tmg vdi cac truong
hop cho 14 hing sb tai cac nit va truong hop hé sé ma sat thay dbi tai cac nut. Tir d6 dua ra viée
xac dinh hé $6 ma sat toi vu ap dung cho khu vyc Vinh Bic Bo dé két qua tinh todn nudc dang do

bdo hiéu qua va nhanh nhét.

T khoa: Nude dang do bao, ma sat day, ADCIRC.

1. Pit van dé

Hé s6 ma sat st dung trong md hinh
ADCIRC thuong 14 hang s6 khong ddi trén toan
mién tinh. Viée st dung hé s6 ma sat s& dat
duoc két qua myc nudc c¢o6 do chinh xac cao khi
tinh toan cho mdt khu vyc nho c6 cung ché do
thay tridu. Dé tinh toan cho két qua t6t nhat
ngudi thuong tim cac hé sé ma sat twong tng
tai cac nat lugi. Tuy nhién viéc xay dung mot
file hé s6 ma sét tai cac nit cia mién tinh 16n 1a
rat kho khan va tén nhiéu thoi gian. Trong bai
bao nay tac gia da tién hanh xac dinh do nhay
clia h¢ s6 ma sat véi cac truong hop tinh toan
khac nhau va so sanh két qua tinh toan muc
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nude véi thue do tir d6 dua ra hé s6 ma sat phu
hop cho khu vuc tinh toan.

2. M6 hinh ADCIRC

M6 hinh ADCIRC duoc xay dung va phat
trién boi cac truong dai hoc bang Carolina bao
gém dai hoc Notre Dame, dai hoc Oklahoma va
dai hoc Texas nudéc My. M6 hinh ADCIRC
(Advanced Circulation Model for Oceanic) la
mot hé théng nhimg mo hinh giai cac phuong
trinh thiy dong luc md phong hoan luwu ting
mat va bai toan thiy dong luc hai hoac ba chiéu
[1]. Nhitng chuong trinh nay dung phuong phap
phan tir hiru han cho phép sir dung cac ludi phi
cu triic ¢ tinh linh hoat cao, dic biét c6 thé
mg dung rét t6t cho cac khu vuc cira sdng ven
bién c6 dia hinh va duong bo phirc tap. Mo
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hinh duoc xay dung dua trén cac phuong trinh
co ban, bao gom:
Phuong trinh lién tuc:
o, OUH oVH
o ox oy
Céc phuong trinh bao toan dong lugng:
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trong do:

€ 1a dao dong muc nudc U, V 1a cac van tbc
dugc lay tich phan theo d6 sau theo hudng x va 'y

Plaap suat, H 1a d0 sau myc nudc

Dx, Dy la cac thanh phin khuéch tan theo
cac phuong

Bx, By la cac thanh ph?m gradient ap suat
theo cac phuong, (n+y): thé thuy triéu Newton,
thuy trleu trai dat va cac lyc mang ban chat luc
thuy triéu

T 7, N 4 , / 7

bx "% 13 ing suat day theo cac hudng x

vay

T Ty 18 o A < . .
s % ]a img suat mat theo cac hudng x
vay

P0 13 mat d tham chiéu ctia nudc
2.1. H¢ s6 ma sat trong ADCIRC

Ung sut day trong phién ban 2DDI cua
ADCIRC dugc bicu dién nhu sau:

T, :Uz'* va Tby :VT*

Tuy thudc vao cach st dung, két qua co thé
1a ham tuyén tinh, toan phuong hay t6 hop cua
van toc trung binh theo do sau. Déi voi hau hét
nhiing tng dung cho vung ven bod, ham ma sat
toan phuong nén duoc st dung véi hé sé ma sat
C ~0.0025. Trong vung nudc rat nong, ma sat
t6 hop c6 hiéu qua hon, v&i C,r~ 0.0025, dic
biét khi cac tham s6 kho va uét duge tinh dén,

khi d6 biéu thirc nay giam nhanh khi d¢ sau
nude trd nén nho. Ma sat tuyén tinh chu yéu st
dung cho thtr nghi€ém mo hinh hoac khi mé hinh
tuyén tinh dugc chay theo yéu cau. Trong
truong hop nay, do lon cua 7, phai phu hop (it
nhat 1a v& do 16n) voi gia tri duge sir dung tinh
toan biéu thirc ma sat toan phuong va khong
phai voi gia tri cia C ; thong thuong duoc st
dung trong biéu thirc toan phuong [1].

Trong truong hop st dung ham tuyén tinh:

z'*=Cf

trong d6 C, = khong d6i theo thoi gian (co
thé thay ddi theo khong gian), don vi las™
Trong truong hop st dung ham toan
C/»(Uz +V2)1/2
H

phuong: , —

trong 46 C, = khong d6i theo thoi gian (c6
thé thay doi theo khong gian), khong thir
nguyén.
~ Cf (U2 + V2)1/2

T. =

Ham 6 hop: H

ong 46 €, =, (1+(25Y Y vi
H

c

ymins Hiear 9y » 7 ()7 Khong doi theo thoi
gian.

Trong quan hé ma sat to hop, tiém can trong
vung nuoc sau (H > Hpeu) va ti€m can voi

H
C /'min(%y/ trong ving nudc néng (H <

Hirear)- SO mii € xac dinh mirc d6 Cr tién dén
gidi han tiém can va y xac dinh muc ting hé so
ma sat khi d6 sau giam. Néu

C,

rmin = gn’/H] . va=1/3, trong d6 g 1a gia
tdc trong truong va n 1a hé sé Meaning, ma sat
t6 hop s& c6 mot phuong trinh Meaning xir 1y
ma sat cho truong hop H <H,,... Vi du vé& mbi
quan h¢ gita C, . van khi y=1/3 dugc dua

ra dudi day.
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2 14
Béng 1. So sanh giita /™" va n thi Crmin = 8"/ Hiyeu
Cfmin n n n N
H break =1m break =5m H break =10m H break =20m
0.0015 0.012 0.016 0.018 0.02
0.002 0.014 0.019 0.021 0.024
0.0025 0.016 0.021 0.023 0.026
0.003 0.017 0.023 0.025 0.029
0.004 0.02 0.026 0.03 0.033
0.005 0.023 0.03 0.033 0.037
0.01 0.032 0.042 0.047 0.053
2.2. Piéu kién ban dau va va diéu kién bién ap ou _
dung trong mo hinh oN tai cac nut trén bién.
. oV
Diéu kién bién myc nude v -0

Diéu kién bién muc nudc c6 thé duoc xac
dinh thong qua 2 cach:

- Thtr nhat: mé hinh ty ndi suy céc hiang sb
diéu hoa tai mdi nat bién tir bd hang sé diéu hoa
toan cau va tinh toan chudi muc nudc tai moi
nut bién.

- Thir hai: tir cac chudi muc nudce theo thoi
gian tai moi niit bién.

Diéu kién thong luong

ADCIRC cho phap xac dinh cac diéu kién
bién bao gdom thong lugng phap tuyén trén don
vi rong (nghia 14 thong lugng vudng goc bang
khong tai cac doan bién dit va khac khong tai
cac doan bién song). Quy tic duoc ding trong
ADCIRC la théng lugng phap tuyén dua vao la
thong lwong di vao mién tinh 1a duong va thong
lwong di ra 13 am. Néu thong luong phap tuyén
dugc ap dung nhu mot didu kién bién tu nhién,
s& khong lam thay doi cdc phuong trinh dong
lvong. Con néu diéu kién nay dugc ap dung
nhu mot diéu kién bién can thiét, van tdc phap
tuyén trung binh d¢ sdu U v laluc dé can bang
v6i thong luong phap tuyén chia cho d6 sau va
nhan véi -1 (?) (quy wéc U, duong theo
hudng vudng goc ra xa mién tinh).

Diéu kién gradient van tdc phap tuyén bang
khong tai bién.

Diéu kién bién van tdc phat xa - ADCIRC
2DDI
Diéu kién bién phat xa v6i myuc nudc dugc
thuc hién bang viéc xac dinh mai lién hé gitra van
toc phap tuyén va truong muc nude doc bién.
Diéu kién gradient muc nuéc phap tuyén
bang khong tai bién
o _
on
Diéu kién bién phat xa trén mit - ADCIRC
2DDI
Diéu kién bién phat xa v6i muc nudc ¢ thé
dugc thuc hién bang viéc xac dinh moi lién hé
gitta thong luong phap tuyén va truong muc
nude doc bién.

2.3. Cdc diéu kién trién khai cho mé hinh

Dé trién khai md hinh ADCIRC tinh toan
muc nudc dang do bdo véi ludi tinh toan Bién
Poéng tai bién cling, st dung diéu kién dinh
khong thim, cac thanh phin van tdc 1dy bang 0,
Str dung diéu kién bién dao dong muc nudc tai
cac bién long. Dao dong muc nudc thiy tricu
tai cac bién long duoc dugc tao béng mo dun
TIDE tir hing sé diéu hoa cua 4 song K1, Ol,
M2, S2. Hé s6 ma sat sir dung trong md hinh
dugc lay theo cac truong hop tinh toan 1a:
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- Hing sé khong ddi cho toan mién tinh
duogc 1dy cho cac truong hop lan luot 13 0.003,
0.004, 0.0045.

- Hé s6 thay d6i theo cac nut trén toan mién
tinh dugc xay dung va ghi dinh dang theo file
fort.21. Trong do6 file fort.21 dugc xdy dung
theo cong thirc tinh hé sb ma sat day sir dung
trong mo hinh Pom [2]. Hé s6 ma sat dugc giGi
han cho Bién Péng trong khoang [0.0025;
0.75]. Dya vao d9 sau dugc ndi suy tu file ludi
tinh thyc hi€n tinh ma sat tai tirng ntt ludi theo
cong thirc dudi day:

kZ
che = zsh +(1.e0+ zz)D _,
log[ ]
z0b
trong do:

k 1a hang s6 Von Karman’s bang 0.4
z0b 14 d6 nham day (m) bang 0.7

Hinh 1. Luéi tinh toan bién Dong.

zsh 1a do trugt 16p bién day theo ham
Logarit (m) bang 0.01
D 1a d6 sau tai nut ludi

3. Két qua tinh toan kiém tra do nhay ciia hé
s0 ma sat dén nuwdc ding do bao

Lu6i tinh sir dung dé khao sat 1a ludi phi
céu trac cho toan ving Bién Pong gidi han tir
99 E - 121°E va 1°N - 25°N va khoang cach
ludi thua ¢ cac bién phia Pong, phia Nam va
min dan vé phia bd bién Viét Nam. Khoang
cach lu6i tinh nho nhét & ven bd phia vinh Bic
Bo va Bic Trung B 1a 5 km. Cac két qua tinh
toan dugc trich xudt va so sanh véi muc nudce
thuc do tai cac tram Hon Dau va Hon Ngu
trong bao Wukong (2000).

Hinh 2. Quy dao bdo Wukong (2000).

PTDH

TT.0.0043 = TT.0.004

TT.Fort.21 TT.0.003

Murc nuirg (m)
(=]

o
-
-

=1

15 |

-2
4/1/14 0:00 4/6/14 0:00 4/11/14 0:00

4/16/14 0:00
Théi gian (h)

4/21/14 0:00 4/26/14 0:00 5/1/14 0:00

Hinh 3. Két qua nghiém triéu tai Hon Dau (phan tich diéu hoa va tinh toén).
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TT. 0.004

PTPH

s TT. 0.003 TT.Form.21

Mure nurive (m)

4/1/14 0:00 4/11/14 0:00

4/21/14 0:00

Thoi gian (h)

Hinh 4. Két qua nghiém triéu tai Hon Ngu.

Bang 2. Sai sb tuyét di ctia cac trudng hop tinh toan thuy tridu

Sai sb tuyét dbi so sanh véi phan tich diéu hoa thuy triéu [?]

Tram

TT 0.0045 TT 0.004 TT 0.003 TT Fort.21
Hon Dau 0.206 0.252 0.316 0.246
Hon Ngu 0.569 0.229 0.138 0.225

3.1. Hiéu chinh va kiém chimg thiy triéu

DPé khao sat do chinh xac cua muc nudc
thuy tridu, thuc hién hiéu chinh thay triéu tai 2
tram Hon Dau, Hon Ngu, sau do hi€u chinh véi
s6 liéu trich tir bang thily tridu ciia Trung tim
Hai van (Téng cuc Bién va Hai dao). Hiéu
chinh dao dong myc nudc thuy triéu tinh toan
bang cach thay doi gia tri hé sb ma sat day.

Chudi myc nudc thiy triéu dugc tinh tir 14h
ngdy 01/04/2014 dén 23h ngay 29/04/2014.
Chudi dao dong muc nudc tai cac bién long lam
diéu kién bién cua mo hinh da duogc hi€u chinh
tir gio UTC vé mui gid Ha Noi. Vi tat ca cac
truong hop cua hé sé ma sat dayduge dua ra &
trén két qua hiéu chinh tridu déu cho két qua
kha tét vé& pha va bién d¢ dao dong thuy tridu
(Hinh 3, 4).

Tir bang tinh toan sai s6 tuyét dbi cua thiy
triéu tai tram Hon Dau va Hon Ngu trong céc
truong hop hé s6 ma sat khac nhau so sanh véi
phan tich diéu hoa thay tridu cho thiy sai sb
tuyét ddi trong trudng hop hé s6 ma sat 13 hing
sO va bang 0.004 cho gia tri nho nhét cho ca 2
tram va c6 gia tri xdp xi sai s6 tuyét dbi trong

truong hop hé sé ma sat thay doi giira cc nut
(fort.21). Piéu nay ching t6 cac thong sb cua
mod hinh dd duoc hiéu chinh phu hgp voéi khu
vuc tinh toan va c6 thé tién hanh tinh toan nudc
dang do bao.

3.2. Két qua tinh toadn kiém tra do nhay cua hé
s0 ma sat den nuwoc dang do bao

Dé tién hanh kiém tra d6 nhay cua h¢ s6 ma
sat dén muc nude dang do bao tac gia thuc hién
tinh toan nudc dang do bao Wukong (2000)
theo 3 truong hop voi hé sé ma sat day khong
ddi va truong hop ma sat day thay ddi tai cac
nat cta mién tinh véi s6 liéu thuc do. Chudi sb
liéu khi tuong kéo dai 7 ngay tu 13h ngay
04/09/2000 dén 18h ngay 10/09/2000 [3].

Bio Wukong bt dau anh huéng dén dai
ven bd Viét Nam vao Oh ngay 8/9/2000.B3o bit
dau anh huong dén khu vuc ven bo véi ste gio
10m/s. Lic ndy, nudc dang tai khu vuc Bic
vinh Bic Bo va dai ven bd Bic Trung B cao
khoang 1.5m do két hop vé6i pha thiy tricu lén.
[Nén c6 hinh v& minh hoa].
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Hinh 5. Thoi diém nuée dang cao nhét tai dai ven
bor lae 22h ngay 09/09/2000.

Thoi diém bao bat dau db bo vao tinh Ha
Tinh ltc 22h ngay 9/9/2000. Myc nudc dang tai
toan bo dai ven bo tir Bic Ha Tinh dén Quéang
Ninh cao khoang 1.5m (Hinh 5). Khu vuc ven
bién tir Pa Nang dén phia Nam Ha Tinh muc
nude dang cao khoang 1.3m. Thoi diém bao bt
dau d6 bo roi vao thoi diém pha triéu xubng
nén muc nudc déng toan ving thap hon thoi
diém bio bét dau anh huong dén dai ven bo

mmmemmm TTO00E  —
- =u ~ TT0.004

Thye do — TTfoart2!

cesinagenas TTO.0045

P e (i)

9 S-:.’NG 0:00 9/92000 0:00 9/10:2000 0:00

Thi gian (h)

9/11:2000 0:00

Hinh 6. Bién trinh nu6c dang do bio cac trudong hop
tinh todn va thuc do tai tram Hon Dau.

C6 thé thay ring thay ddi hé s6 ma sat cho
ting truong hop tinh toan cho két qua tinh toan
muc nude chénh léch nhau kha 16n. Bdi véi
truong hop tinh toan hé sé ma sat bang 0.003
khi so sanh v6i muc nude thay triéu cho chénh
léch 16n (0.31m) nhung két qua tinh toan muc
nudc dang bio co sai sd tuyét dbi kha nho
(0.18m) va chi 16n hon cac truong hop tinh toan
khac 2-3 c¢cm tai Hon Déu.

Tai tram Hon Ngu do bao Wukong dd bod
vao thoi ky tridu cudng nén anh huéng cua thuy
triéu dén muc nudc dang do bo 16n. Viée thay
d6i hé s6 ma sat trong cac truong hop tinh toan
cho két qua chénh 1éch nhau kha 16n ca vé hiéu
chinh thuy triéu va nudc dang do bao do ché do
thuy tridu ctia khu vire nay 1a triéu hdn hop do
16n 0.5 - 1m. Tuy nhién cac két qua tinh toan
nuéc dang lai bat rit t6t vé pha va thoi gian
nuéc dang do bdo. Sai sb tuyét ddi cua nudc
dang dao dong tir 0.35m dén 0.28m cao hon rat
nhiéu so véi tram Hon Dau. Tir bang 2 c6 thé
théy réng viéc lwa chon hé s6 ma sat dic trung
cho ca ving Vinh Béc B6 1a 0.004 (TT 0.004)
cho sai s6 nho va gan véi truong hop lwa chon
hé sd ma sat tinh toan tai cac nat ludi (TT
Fort.21). Vi vay trong truong hop can du bao
nhanh nudc dang do bio ta c6 thé ap dung hé s6
ma sat 1a hang s6 cho toan vinh.

...... e TT0.003
e TT0.004

= Thucdo TTfort2!

TT0.0045

MALe nuedee (m)
& E=3
e

-15
9/82000 0:00

9/92000 0:00

9/10:2000 0:00
Thoi gian (h)

9/112000 0:00

Hinh 7. Bién trinh nuéc dang do béo cac trudng hop
tinh toan va thuc do tai tram Hon Ngu.
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Bang 3. Sai sb tuyét d6i cia cac trudong hop tinh todn nude dang

Sai s0 tuyét doi so sanh véi myc nudce thuc do

Tram

TT 0.0045 TT 0.004 TT 0.003 TT Fort.21
Hon Dau  0.154 0.169 0.188 0.169
Hon Ngu  0.349 0.287 0.226 0.285

TT0.004

—ge TT 0.003
——————— TT0.0045

g TTFort21

M nuedve ()

<04
972000 0:00

992000 0:00 9/11/2000 0:00

Thai gian

Hinh 8. Bién trinh nuéc dang do gi6 bio trong cac
truong hop tinh todn tai tram Hon Ngu (khong xét
dén anh hudng cua thuy triéu).

Bio Wukong d6 b vao thoi ky tridu cuong
nén anh huong cua thay tridu dén muc nudc
dang do bio 16n. Myc nudc dang tong cong 1én
dén hon 1.5m nhung khi khong tinh dén anh
huéng cia thiy triéu, muc nuée dang do bio
vao thoi diém cao nhét chi cao khoang 0.5m.
Tai thoi diém bdo chua anh huoéng t61 khu vuc
ven bo, tit ca cac truong hop tinh toan khéc
nhau cua hé s6 ma sat déu cho mot Kkét qua muc
nudc (cac duong trung khit nhau), chi khi bao
anh hudéng t61 khu vuc ven bo (tor 15h ngay
08/9/2000) m&i co su thay dbi v& muc nudc

gilta cdc truong hop tinh toan (hinh 8) chénh
léch muc nudc dang cao nhat gitta cac truong
hop tinh toan khoang 10 cm.

4. Két luan

Tir céc két qua tinh toan cho thay su thay
d6i ciia hé s6 ma sat anh huong 1on dén két qua
tinh toan nudc dang do bao khu vuc Vinh Bic
Bo. Tac gia da kiém nghiém va lya chon duoc
hé s ma sat bang 0.004 4p dung cho toan khu
vuc Vinh Bic Bo thay vi phai xac dinh hé sb
ma sat tai cic nut ludi tinh va cho ra két qua co
sai s6 tuyét ddi giita hai truong hop nay 1a gan
tuong duong.
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Assessment the Effects of Bottom Friction Coefficient
to Storm Surge Water Levels by Model ADCIRC
in the Gulf of Tonkin Region

Tran Thi Thao, Ha Thanh Huong

Faculty of Hydro-Meteorology and Oceanography, College of Science, VNU University of Science,
334 Nguyen Trai, Hanoi, Vietnam

Abstract: The storm surge calculations show that the effect of bottom friction is extremely
important to calibrate the tide and is one of the determinants of the accuracy of the storm surge
simulation bymodels. In this paper modules ADCIRC of SMS model system is used to simulate the
storm surge for assessment the effect of bottom friction coefficient to storm surges calculation results
through cases with constant bottom friction coefficient and that coefficient to be calculated at every
nodes of the grid.The optimum friction coefficients has selected and applied to the Tonkin Gulf
region, that makes the calculated results storm surges to be more effective

Keywords: Storm surge water, Bottom Friction, ADCIRC.



