Nghién ciru

MO PHONG NUOC DANG DO BAO TAI KHU VUC VINH BAC BO
VA PE XUAT GIAI PHAP PHONG TRANH, GIAM NHE THIET HAI

Nguyén Hong Lan, Pham Hoa Thanh
Truong Pai hoc Tai nguyén va Méi truong Ha Noi

Tém tit

Hién nay bién déi khi hdu (BPKH) dang dién ra trén pham vi toan cau, duéi tdc
déng cua BPKH cdc thién tai c6 nguon goc khi twong, trong dé c¢é bdo dang ngay
cang ¢é xu hwéng gia tang vé sé lwong va cwong dd. Mot trong nhitng hé qua tiéu
cuwc cua bdo gdy ra la hién twong séng I6n va mede bién ding. Nude bién ding la
nguyén nhan gdy ngdp lut, xam nhdp mdn, x6i 16 bo bién déic biét néu bdo xay ra
trong thoi ky triéu cuwong. Nghién ciru sir dung mé hinh SuWAT tinh todn chiéu cao
miede ddng do bdo theo cdc kich ban va dé xudt giai phdp phong trdnh, giam thiéu
thiét hai do bao gady ra.

Bai bdo tong hop sé liéu 66 con bdo dé bé truc tiép vao khu vuc ven bién Vinh
Bdc Bé tir nam 1952 - 2016. Két qua nhdn dwoc cho thdy phan I6n nhitng con bdo dé
bé vao khu viee nay di chuyén theo 3 hwéng chii dao la huéng Péng - Péng Nam, Pong
va Péng - Nam trong dé hudng Péng - Péng Nam chiém ti 1é 16n nhat véi 40%. M6
hinh d@d dwoc kiém dinh véi 2 con bdao Washi (7/2005) va Frankie (7/1996) gay nuoc
ddng 1om & khu viee nghién citu qua do cho thdy mé hinh c6 dg tin cdy cao. So sanh két
quda tinh todn mirée dang va miee nwde quan trdc cho thdy ching c¢é ciing pha, con dg
cao co sy sai khac khong lon.

Tir khéa: Bao; Nude dang; M6 hinh

Abstract

Simulating storm surges in the Tonkin Gulf and solutions of prevention and
reducing damage

Nowadays, natural disasters of meteorological origin including storms are
increasing in number and intensity under the impact of climate change on a global
scale. One of the negative consequences of storm influences is the phenomenon of large
waves and sea level rise. Rising sea levels cause flooding, saline intrusion and coastal
erosion, especially if storms occur during high tide. The study uses SuWAT model to
calculate storm height according to scenarios and propose solutions to prevent and
minimize damage caused by storms.

Analysis of 66 storms directly landing in the Tonkin Gulf region from 1952 -
2016 period showed that most of the storms hitting this area moved in three main
directions. East - South, East and East - South, in which the East - South accounts for
the largest proportion of 40%. Models tested with Washi (July 2005) and Frankie (July
1996) caused large surges in the study area showing that this model is highly reliable
with rising water levels. Highly calculated and important. Comparing the results of
calculation of the rising water and the observed water level shows that they are in the
same phase, and the altitude is not much different.

Keywords: Storm; Storm surges; Modeling
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1. Pit van dé

Trén thé gidi da ting ghi nhan rét
nhiéu con bio gy nudc dang 16n tiéu biéu
nhu siéu bdo Katrina d6 bd vao My ngay
29/8/2015 véi strc gid 1én dén 205 km/h
gdy hau qua cho 5 bang ven Vinh Mexico,
trong d6 hung chiu tan phd ning né nhat
1a bang Louisiana. Bdio Katrina 1am gin
1.800 ngudi thiét mang, it nhat 273.000
nguoi méat nha cira, hon 1 triéu nguoi da
phai di doi. Nudc dang cao khién 80%
dién tich thanh phd New Orleans bi ngap
trong nudc, chinh phid My da phai tiéu
tén hon 100 ty d6 la dé khic phuc thiét
hai do bao gay ra. Tai khu vuc BDong Nam
A, siéu bdo Haiyan (Hai Yén) dé bo vao

Phillipnes nam 2013 véi stic gi6 1én dén
300 km/h gay nudc dang cé noi cao tdi
7 m tran vao bo tr 1 - 2 km. Do bao di
rAt nhanh véi cuong do cuc manh déc bict
két hop v&i nudc bién dang da lam hon
6.000 ngudi chét, 1.800 ngudi mat tich va
27.000 nguoi bi thuong, trén 1 triéu ngoi
nha va cong trinh bi hu hong hay pha huy
hoan toan. Toan bo hé théng dién, nudc,
ha tang ky thuat giao thong va do thi,
thong tin lién lac, hé thong cung cip ning
lugng bi hu hong nghiém trong va ding
hoat dong. Thiét hai vé co sO ha téng va
noéng nghiép ude tinh hon 800 tri¢u USD.
Can khoang 5,7 ty USD va it nhat 3 nam
dé xay dung lai cac khu vurc bi anh huong
cua siéu bao. [1]
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Co nguy co nude
dang bdo

Hinh I1: Nguy co bio va nwdc ding bio tgi cdc nwéc trong khu viee Pong Nam A

Theo danh gid cia Co quan Khi
tuong Nhat Ban (JMA), Viét Nam 1a mdt
trong nhiing nudc c6 nguy co nudc dang
bao cao trong khu vuc Dong Nam A, nhat
1a tai dai ven bd phia Bic cua khu vuc
Trung B9, day 1a noi co tn suit bdo hoat
dong manh va dia hinh ven bo lai ndng,
day thoai (hinh 1) [2].

Nguén: Co quan Khi twong Nhdt Ban

Theo béo céo két qua phan ving bio,

xac dinh nguy co bao, nudc dang do bao
va phéan vung gié cho cac viung sau trong
déat lién khi bdo manh, siéu bdo d6 bd
ciing chi ra rang khu vuc dai ven bién tir
Quang Ninh dén Thanh Héa 1a khu vuc
phai hing chiu sd con bdo nhiéu nhét
trong ca nudc, trung binh 2,0 - 2,5 con
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bao/nam. Pay cling 1a khu vuc cé nude
dang do bio cao nhét da xay ra dén 3,5 m,
trong tuong lai khi c6 bdo manh, siéu bao
d6 bd vao dung thoi ky triéu cudng nudce
dang do bdo co thé 1én t6i 5,7 - 6,0 m.

Nudc dang do bao (NDB) tuy xay ra
trong thoi gian ngan nhung cé tac dong
rat 16n dén cac cong trinh xay dung ven
bo. Xéc dinh gia tri cuc dai muc nudc
dang do bdo 1a mot bai toan thyc té, 1a sy
doi hoi cép thiét nham cé nhitng phuong
an phong chdng khi bao d6 bo hay su thiét
két, tinh toan cao dd cua cac cong trinh
bién nham han ché thap nhit thiét hai ma
nudc dang bao gay ra.

2. Co sé 1y thuyét va ngudn sb liéu

Bio va 4p thip nhiét ddi dugc goi
chung la xody thudn nhiét ddi la mot
vung gid xody co duong kinh téi hang
tram kilémét, hinh thanh trén viing bién
nhiét déi. Cac con bao dugc phan loai
dua trén toc do gié manh nhét. Dua va
tbc do gié manh nhat ¢ ving trung tim
xo04y thuan nhiét doi, T chire Khi tuong
thé gidi (WMO: World Meteorological
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Organization) quy dinh phin loai xoay
thudn nhiét d6i thanh 4 loai: Ap thap nhiét
d6i, Bdo, Bio manh, Bio rat manh.

Can chi y thém rang muc do gay
thiét hai ctia mot con bdo nhiéu khi khong
phu thudc va cuong do bao, vi bao co
cuong do thap hodc ap thap nhiét d6i van
c¢6 thé gdy nén thiét hai 16n hon céc con
bao c6 cuong dd manh khi két hop véi cac
hé théng thoi tiét khac. Trén thuc té gi6
manh trong bio c6 thé khong gy thiét hai
nang néu chung ta phong chong tét, tuy
nhién mua I sau bao lai gy ra thiét hai
nang né vé ngudi va cua do tinh chii quan
cua chinh chtng ta.

Nudc dang 1a hién tuong dang 1én cua
muc nude bién hodc hd 16n so véi muc
nude nén binh thuong khi ¢6 gié thoi vao
bo. Trong bién cé thily triu, nude dang
la sy dang myuc nudc bién cao hon muc
thity triéu von c6 boi tac dong cia bio.
Nudc dang do bao la sy didng myc nudc
thoi doan ngan dé phan (mg véi truong ap
sudt va trudng Ung suit gio bo trén mat.
Trén hinh 2 trinh bay cac thanh phan va
su bién doi ctia mure nude trong béo [1, 2].
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Hinh 2: Sy bié'n d(";i muwc nwoc trong bdo

2.1. Tong quan vé mo hinh so tri

Phuong phdp mé hinh hoéa sd tri
dugc ra doi dé khic phuc nhiing thiéu
s6t vé mit khong du sb liéu do dac thuc
nghiém. Uu diém co ban cua phuong
phap nay la giam duoc rat nhiéu ton phi

so voi phuong phap do dac thuc nghiém
va cd dg tin cdy cao hon vi ban than cac
mo hinh s6 tri thuong xem xét anh huong
ctia hau hét nhitng nhén 6 chinh tac dong
dén nudc dang do bio nhu dia hinh, séng,
thity triéu. Ngoai ra, phuwong phap nay
con cho phép tinh toan, du bao dién bién

95

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 27 - nam 2019



Nghién cuu

cua hién tugng theo rat nhiéu kich ban gia
dinh chua t6n tai trong thuc té hién nay
nhung co6 kha ndng xay ra trong tuong lai.
Trong nghién ctru bang moé hinh sb tri,
hién tugng nudc dang bdo phd bién duoc
mo phong dua trén hé phuong trinh séng
dai phi tuyén. Ty theo timg muc dich,
trong du bao nudc dang bao, mo hinh 2
chiéu c6 uu diém 1a khong mét nhidu thoi
gian tinh toan nhung hoan toan c¢6 thé dap
g duoc d6 chinh xac. Khi can nhiing
tinh toan c6 muc do chi tiét hon, thi du
nhu mudn biét phan bd téc d6 cua dong
chay theo cac 16p nude thi can ding mé
hinh 3 chiéu [2, 3].

Pé mo phong qua trinh nude dang bao
nhom tac gia sit dung mo hinh SUWAT dé
so sanh, ddnh gid muc nude dang cao nhat
tai cac kich ban khac nhau trong khu vuc

Vinh Bic B9. Dé tién hanh theo phuong
phép nay can phai thiét 1ap m6 hinh, xay
dung bo sb liéu dau vao gom tai lidu dla
hinh, tai li€u myc nudc, cac thong sb
bao,...dé kiém dinh va mé phong.

SuWAT (Surge Wave and Tide) la
mo hinh tich hop thiy triéu, séng bién
va nudc dang bao, dugc xay dung tai dai
hoc Kyoto Nhat Ban, bao gém 2 mo hinh
thanh phan la: mé hinh thay triéu va nudc
dang dua trén hé phuong trinh nudc nong
phi tuyén 2 chiéu ¢6 tinh dén nuéc dang
do ung suit birc xa séng va tmg suit bé
mat do song trong bao va mo hinh SWAN
tinh toan sc')ng Hé¢ phu’cmg trinh nudc
nong phi tuyén 2 chiéu mo phong thuy
tridu va nudc dang bdo c6 xét dén thanh
phan {mg suét blc xa gdy ra boi séng
duoc mo ta nhu sau:

on oM N _
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2 2 2
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n: dao dong myuc nudc bé mat (m); d
M, N: luu lugng trung binh theo do Trong do:

sdu hudng x va y (m?/s);

f: tham sb Coriolis;

P: 4p suat khi quyén (hPa);

g: gia tdc trong trudng (m/s2);

d: 46 sau tong cong d=y+h (m);

A khuéch tan rdi theo phuong
ngang;

p,: mét do nude (kg/m’);

F,F ap I do tmg suat birc xa song
(kg/ms?);

7, 1a (mg suat ddy (kg/ms®), dugc tinh
toan boi cong thuc:

n: 12 hé s6 nham Manning (m/s'?);

7. Ung suét bé mat (kg/ms?)

H¢ cac phuong trinh trén dugc sai
phan theo so d6 so le Arakawa C theo
khong gian va so d6 leap - frog theo thoi
gian. So d upwind duoc sir dung cho
cc thanh phan phi tuyén. So d6 Semi
- Crank - Nicholson dugc st dung cho
thanh phan ng suit day, ing suit gid va
g suét song.

M6 hinh SUWAT dugc thiét 1ap tinh
toan trén ludi 16ng v6i cu trac minh hoa
nhu hinh 3 véi trinh ty dudi day:
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(1) Ban d¢au héa mé hinh nuéc dang/
thity triéu tinh toan thuy triéu tir mién 1
té1 N.

(2) Trong mién tinh 1, qua trinh tinh
cac tham sd song dugc thuc hién sau qué
trinh tinh dong chay va myc nudc. Gia tri
muc nudc va dong chdy cua mé dun nudce
dang cung mg sut gié s& duoc truyén
vao m6 dun séng. M6 dun song sau khi
tinh toan ng suit buc xa song va hé )
kéo s& truyén dén mé dun nudc dang bio.

(3) Sau khi hoan thanh tinh toan tai
mién tinh 1, sd liéu muc nude va dong
chéy ctia mo dun thuy triéu va nudc dang
va so licu pho song cua mo dun song tai vi
tri cac diém bién cua mlen tinh 2 s€ nhan
lam diéu kién bién cho mién tinh tht 2.

Quy trinh trén duoc 1ip lai cho dén
mién tinh cudi clng.

Trudng gid, 4p trong bdo cung cép
cho mé dun nudc dang tai tung budc

Nghién ciru

thoi gian. Tuy nhién vé1 mo dun song chi
truyén dir li€u tai cac thoi diém chuyén
giao cua mo dun séng cho md dun nudc
dang. Tai mdt di€ém nao do, két qua tinh
toan co thé nhan duogc tir nhiéu ludi tinh
doc 1ap néu diém dé nam trong ludi tinh
de.

Mo hinh tich hop cd kha nang tinh
toan theo 6 phuong an nhu sau:

- Chi tinh thuy triéu (H,, );

- Chi tinh song;

- Chi tinh nudc dang do gié va ap
( wind+pressure); i

- Nude dang do gié va ap két hop
thﬁy trléu (H wind + pressure); i

- Nudc dang do gid va ap két hop vai
song (H

wind + pressure wave) >

- Thay triéu két hop véi nude dang
do gid, ap va séng (H,, & H

wind + pressure

wave).

M hinh tich hop thiy triéu - séng - nuéc ding

(SuWAT)
. 3 1) -
Mién 1 Mién 2 Mién N
| Modul bao E> — Modul biao E> E> Modul bio
e (Gow] G
dp sudt Diu ra ap suat Dau = ip sud
M pudc M mu
" Modul nuoc ding | vi fodul puoc ding | fodul nuds ding
> > —» +*+ 1- -
thiry tnéu dong chay thuy meu Simg it thoy &
Muoc mooc | HE 16 kéo | Mue nuoe | HE 8 kéo Mize mod He s ke
a va
suat | Uy suat A Ung sud
A chav L] ¥, chan it dong cha nhat xa
| Piura Diu ra l
v = ‘ ———
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Hinh 3: M6 hinh SuWAT da dwoc nghién cvwru va wng dung tai Viét Nam

Nguon: DS Dinh Chién (2014, 2015), Nguyén B Thiiy (2014, 2016).
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1.2. Nguén sé liéu

Nguon sé liéu bdo trong khoang thoi
gian tir nam 1952 dén 2016 dugc thu thap
tlr bio céo thuong nién vé bio (Annual
Tropical Cyclone Report) cia Trung tam
hén hgp canh bao bao JTWC cua Hoa
Ky do céc thong tin vé quy dao bao (best
track) ctia JTWC thuong day du hon so

v6i cac thong tin vé dit liéu bdo cia cac
co quan khac. Cac con bao c6 vi tri do bod
tir Quang Ninh dén Ha Tinh, c6 thé gay
ra nhiing bién dong vé muc nude tai khu
vuc ven bién Vinh Bac Bo. Trén co s& do,
danh sich cac con bao c6 anh hudng va
tac dong dén khu vuc ven bién Vinh Bac
B¢ duogc trinh bay trong bang 2.

Bing 2. Danh sdich cdc con bio dé bé vao khu vwe Vinh Béc B tir (1952 - 2016)

STT | Ténbio Thoi gian d0 bd Khu viec do b | Capbido | Huéng db bd
1 Lois 28/8/1952 Hai Phong 12 SE
2 Nona 7/9/1952 Nam DPinh 12 E
3 Ophela 14/8/1953 Thanh Hoa 12 ENE
4 Elise 12/5/1954 Quang Ninh 10 SE
5 Olive 30/6/1960 Quang Ninh 11 E
6 Kit 13/10/1960 Thanh Héa 9 ENE
7 Pasty 11/8/1962 Hai Phong 9 SE
8 Carla 22/9/1962 Nam Dinh 10 ESE
9 Carmen 17/8/1963 Thai Binh 9 ENE
10 Faye 9/9/1963 Nam Dinh 9 ESE
11 Winie 3/7/1964 Quéng Ninh 10 ESE
12 Freda 16/7/1965 Quang Ninh 12 ESE
13 Phylis 2/8/1966 Ninh Binh 9 ESE
14 Rose 13/8/1968 Nam Dinh 8 E
15 Wendy 9/9/1968 Nam Dinh 8 E
16 Jean 18/7/1971 Thanh Hoa 9 ESE
17 Della 30/9/1971 Thanh Héa 9 ESE
18 Cora 26/8/1972 Hai Phong 10 ESE
19 Anita 14/7/1973 Ha Tinh 11 E

20 Kate 26/8/1973 Thai Binh 11 ESE
21 Louise 7/9/1973 Hai Phong 10 E
22 Marge 15/9/1973 Ninh Binh 10 ESE
23 Dinah 14/6/1974 Ninh Binh 10 E
24 Della 27/10/1974 Ninh Binh 9 E
25 Alice 20/9/1975 Ninh Binh 9 ESE
26 Sarah 21/7/1977 Héi Phong 12 ESE
27 Elaine 28/8/1978 Quang Ninh 8 E
28 Lola 3/10/1978 Quéang Ninh 8 SE
29 Joe 23/7/1980 Quang Ninh 9 ESE
30 Ruth 16/9/1980 Ninh Binh 11 E
31 Kelly 5/7/1981 Thanh Héa 9 SE
32 Warren 20/8/1981 Nam DPinh ESE
33 Nancy 18/10/1982 Thanh Hoa ESE
34 Vera 18/7/1983 Hai Phong 10 ESE
35 Georgia 1/10/1983 Nam Dinh 9 ESE
36 Wayne 6/9/1986 Nam Dinh 11 ENE
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STT | Ténbio Thoi gian d0 bd Khuvwecdobd | Capbio | Huéng dobd
37 Cary 22/8/1987 Thanh Hoa 10 ESE
38 Pat 23/10/1988 Nam Dinh 9 SE
39 Dot 11/6/1989 Ninh Binh 10 SE
40 Irving 23/7/1989 Thanh Hoa 10 SE
41 Brain 3/10/1989 Thanh Hoa 9 ESE
42 Zeke 14/7/1991 Hai Phong 11 SE
43 Fred 13/8/1991 Ha Tinh 12 ESE
44 Chuck 29/6/1992 Thai Binh 10 SE
45 Eli 14/7/1992 Théi Binh 10 ESE
46 Coryn 28/6/1993 Quang Ninh 11 E
47 Amy 7/1/1994 Ninh Binh 8 SE
48 Harry 29/9/1994 Hai Phong 10 ESE
49 Joel 7/9/1994 Hai Phong 9 SE
50 Luke 14/9/1994 Nghé An 9 E
51 Lois 29/8/1995 Thanh Hoa 12 E
52 Frankie 23/7/1996 Nam Dinh 12 ESE
53 Marty 13/8/1996 Nam Dinh 10 ENE
54 Niki 22/8/1996 Ninh Binh 12 SE
55 Willie 22/9/1996 Thanh Hoa 12 ENE
56 Zita 23/8/1997 Quang Ninh 12 E
57 Koni 22/7/2003 Ninh Binh 11 ESE
58 Krovanh 26/8/2003 Quang Ninh 12 ESE
59 Washi 31/7/2005 Ninh Binh 9 ESE
60 Damrey 26/9/2005 Ninh Binh 10 SE
61 Kaitak 3/11/2005 Thanh Héa 8 SE
62 Toraji 5/7/2007 Quang Ninh 8 SE
63 Kamuri 6/8/2008 Quang Ninh 8 E
64 Kalmaegy 16/9/2014 Quéng Ninh 10 E
65 Mirinae 28/7/2016 Thai Binh 10 E
66 Dianmu 20/8/2016 Nam Dinh 9 E

3. Két qua tinh toan va thao luan

Tai khu vuc Vinh Bic Bo hoat dong
cta bdo va ap thdp nhiét ddi rat phirc tap va
da dang. Ngoai cac con tir Bién Pong di vao
con ¢6 di tir phia Nam 1én men theo b bién
Trung B6 va ngoai khoi Trung Bo (vi tuyén
16°), tham chi con c6 ap thp nhiét ddi phat
trién thanh béo ngay trén Vinh [4, 5, 6].

Bao hoat dong trung binh 5 con/ 1
nam, thuong bat dau vao thang 4 hoac
thang 5 va kétthuc vao thang 11 hoic thang
12, nhung chil yéu véo céc thang 7, 8 va
9. Sirc gié manh nhét trong bao c6 thé dat
t6i 50 m/s. Hang nam trung binh xuat hién

Nguon: Trung tam Canh béo bao lién hop JTWC
khoang 8 con bdo anh hudng truc tiép dén
viing nghién ciru trong d6 nhiéu con bio
c6 quy dao khac thuong (ngudn dir liu
tur trang web: http://weather.unisys.com).

Két qua phan tich cho thiy, hudng
bdo anh huéng dén khu vuc nghién ciu
c6 huéng di chuyén tap trung tir hudéng
Pong dén Pong - Nam trong d6 hudng
DPong - Pong Nam chiém ti 1¢ cao nhét
vo1 40%, hudng Dong va Bong Pong -
Nam dutng thir 2 va 3 véi lan luot 1a 27%
va 24%. Trong khi d6 nhitng co bao di
chuyén theo huéng Pong Pong - Béc chi
chiém ti 1& kha khiém t6n v6i 9% (hinh 4).
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EDong

® Dong-Nam

Hinh 4: Ty I¢ huwdng do bj ciia cdc con bio
trong khu vuc

Stc gi6 tai tim bao khi d bo vao b
dao dong tir cap 8 dén cdp 12 trong d6 sb
con bio dat cap 10 tré 1én 13 39 con chiém
ti 16 59%, trong d6 bdo cip 12 chiém ti 1&
kha cao vdi 13 con vai ti 1€ 20% (hinh 5).

Co s& dit liéu dau vao

- Dit liéu do sdu va dit liéu dau vao
clia cac con bio duoc cung cip tir Trung
tam Du béo khi tuong thiy van Quéc gia
(NCHMF).

- Mién tinh: Mién tinh 16n trai dai tir
vi tuyén 8°N dén vi tuyén 22°N, trai rong
tir kinh tuyén 103°E dén 120°E.

- Luéi tinh dugc st dung la ludi
tinh don vdi d§ phan giai 4 phuat (khoang
7.400 m).

- Cac tham s6 bdo chinh cho mé hinh
tinh toan nudc dang gém thoi gian (nam/
thang/ngay/gi0) (cot 1), kinh d6 (cot 2), vi
d6 (cot 3), chénh léch 4p suat khi ap (1013
- khi 4p tdm bao) (cét 4). Dudi day la dinh
dang format tham s6 du vao cua con bio
Xangsane (9/20006).

Thdng ké ciing cho thay khu vuc phai
htng chiu nhiéu con bdo nhat 13 Quang
Ninh véi 13 con chiém 20% theo sau 1a
Nam Dinh, Ninh Binh va Thanh Hoéa vdi
12 con chiém 18%. Trong khi d6 nhiing
tinh c6 dién tich kha 16n nhu Nghé An,
Ha Tinh chi bi 1an lugt 1a 1 va 2 con bio
d6 bo chiém ti 1& 1an lugt 14 1% va 3%
(hinh 6).

i Cf’lp 12 Cap 8
L 20%
Cip 11
12%

mCip 8
mCip 9

Cap 10
mCip 11
mCip 12

12%

Cip 9
29%

Hinh 5: Ty I¢ cép do bj ciia cdc con bio
trong khu vuc

B Quang Ninh

® Hai Phong
Théi Binh

B Nam Dinh

E Ninh Binh
Thanh Hoa

B Nghé An

m Ha Tinh

1% R
1 20%

‘ 14%

8%
18% ’

Hinh 6: Ti I¢ khu vwe dé b ciia cdc con
bao trong khu vuc

A

Nghién ctu st dung két qua hiéu
chinh m6 hinh SUWAT mo6 phong nudc
dang bao trong truong hop khong xét toi
anh huong cua thily tridu va séng bién
thudc dé tai: “Nghién ctru lya chon moé
hinh dy bdo nudc dang bao vao du bao
nghiép vu tai Viét Nam”, ciia Nguyén B4
Thuy [1, 2].

Dé kiém nghiém d tin cdy cua két
qua tinh toan nudc dang bang mé hinh
SuWAT, tic gia di so sanh két qua tinh
toan bang mo hinh SUWAT véi sb licu
quan trac nude dang bio tai tram Hon Dau
cho 2 truong hop, bao 1a Frankie (7/1996)
va Washi (7/2005).

Dué6i day la két qua so sanh nudc
dang tinh toan va quan tric tai tram Hon
Déu cta 2 con bdo Frankie (7/1996) va
Washi (7/2005).
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Hinh 7: Do thi so sdnh gid tri nwéc ding
quan trdc va tinh todn tai tram Hon Dau
trong con bao Frankie (7/1996)
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Hinh 8: Do thj so sdnh gid tri nwéc ding
quan trdc va tinh todn tai tram Hon Dau
trong con bao Washi (7/2005)
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Nghién ciru

Tur két qua so sanh nudc dang tinh
toan va quan tric cta 2 con bido Frankie
(7/1996), Washi (7/2005) cho thdy mo
hinh c6 d0 tin cdy cao vdi nude dang tinh
toan va quan tric c6 cing pha va do 1on
nude dang 16n nhét c6 su sai khac khong
16n. Do vay ¢6 thé ing dung mé hinh vao
tinh todn, du bao nudc dang bao cho khu
vuc ven bién Vinh Béc B¢ (hinh 7, 8).

DPé thay duoc sy anh hudng cua
hudng bdo va van toc gié tai tim bio t6i
két qua do cao nudc dang bio, cac tac gia
da dua ra 2 kich ban sau day:

- Kich ban 1: Thiét 1ap mé hinh mo
phong 4 con bio gia dinh cip 12 d6 bo vao
huyén Tinh Gia, tinh Thanh Héa theo 4
huéng chu dao bao gdm: Pong - Pong Bic,
bong, Pong - Pong Nam, Bong Nam. Céac
tham s6 bio khac duoc giit nguyén. Sau
khi tim ra huéng gy nuée dang I6n nhat
tién hanh mé phong kich ban 2.

- Kich ban 2: Thiét 1ap mé hinh mé
phong 8 con bio gia dinh tir cip 8 dén cap
16 d6 bo vao huyén Tinh Gia, tinh Thanh
Hoa. Gitt nguyén hudng giay nudc dang
16n nhét trong kich ban 1 va cac tham s
bao khac khong thay doi.

o0

217

20°
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Nghién cuu

Dé danh gia anh hudng cta hudng
d6 bo dén chiéu cao nudc dang bai bao
da st dung mo hinh mo6 phdng truong
dong chay cua 4 con bdo gia dinh d6
bo vao khu vyc huyén Tinh Gia, tinh
Thanh Hoa theo 4 hudng Pong Pong
Bic, Pong, Pong Pong Nam va Dong
Nam. Két qua mé phéng truong nudc
dang theo kich ban 1 duogc thé hién trén
hinh 9.

Tir két qua mé phong nude dang bio
cua kich ban 1 vdi gia dinh 4 con bao
dd bd vao huyén Tinh Gia, tinh Thanh
Hoéa véi huéng khic nhau cho thdy con
bdo d6 bd theo hudng Dong Nam gay ra
nuoc dang cuc dai 16n nhét dat 1.32 m
vao luc 9 gio ngay 3/9/2018. Con bio d6
bd theo hudng Pong gay nudc dang cuc
dai 16n tht 2 dat 1.30 m vao luc 11 gio
ngay 3/9/2018. Con bio d6 b theo hudng
DPoéng Pong - Bic gay nudc dang cuc dai
1.20 m xép tha 3 con lai con bio d6 bd
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(d)
Hinh 9: Két qua truwong muc nuwéce khi bio do b theo hwong theo hwéng Pong Pong-Bic
(a), Dong (b), Dong Dong - Nam (c)va hwong Dong - Nam (d)

a) Két qua mo phong kich ban 1

theo huéng Dong Pong - Nam gay nudc
dang nho nhét 1.13 m.

Trich xuit muc nuée tai diém c6 toa
do (105,9°N; 19,75°E) thudc thanh phd
Sam Son, tinh Thanh Héa céch vi tri do
bo cua bdo khoang 25 km. Muc nudc
dang theo kich ban 1 véi 4 con bao giad
dinh dugc thé hién trong hinh 10.

Tir két qua mo phong theo kich ban
1, tiép theo bai bao lya chon hudng dd bd
ctia biio 1a Pong - Nam dé mo phong kich
ban 2 v6i 8 con bdo gia dinh tir cap 9 dén
cap 16 va giit nguyén vi tri d6 bo ciing
nhu céc thong sé khac cua kich ban 1.

b) Két qua m6 phong kich ban 2

Két qua truong muc nuéc mod phong
theo kich ban 2 véi 8 con bao gia dinh va
trich xuat muc nudc tai diém co toa do
(105,9°N; 19,75°E) thudc thanh phé Sam
Son, tinh Thanh Héa cach vi tri d6 b cia
bao khoang 25 km. Muc nudc dang theo
kich ban 2 véi 8 con bio gia dinh duoc thé
hién trong hinh 11.
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Nghién ciru

Biéu dd so sanh nuéc dang bio theo kich ban 1

1.5

1/9/2018 0:00
-0.5

2/9/2018 0:00 4/9/2018 0:00

——Pong Pong-Bic

——Dong
Pong Dong-Nam ——Dong-Nam
Hinh 10: Biéu do so sdnh muc nwéc ding I6n nhit tai Sam Son theo kich bén 1

D6 thi nwéc dang bio theo kich ban 2

1

0
1/9/%018 0:00

2/9/2018 0:00 3/9/2018 0:00 4/9/2018 0:00

Cip9
Cap 13

Cip 10
Cép 14

Cip 11
Cip 15

Cip 12
Cép 16

Hinh 11: Biéu dé so sdnh muwe nwéc dang lon nhdt tai Sam Son theo kich béin 2

Tir két qua mé phong nude dang bao
cua kich ban 2 véi 8 con bao gia dinh tir
cip 9 dén cip 16 d6 bo vao huyén Tinh
Gia, tinh Thanh Héa cho thdy khi cap bio
tang dan thi chiéu cao nudc dang va pham
vi nude dang ciing ting theo. Cu thé vdi
con bdo cap 9 chiéu cao nudc dang 16n
nhat chi dat 0,79 m nhung con bio cép 16
chiéu cao nuéc dang 16n nhit dat dén gan
4 m. Kéo theo do 1a pham vi danh huong
cua bao cling dugc m¢ rong ra toan bo
khu vuc ven bién Vinh Béc Bo. Khu vuc
ven bién tinh Quang Ninh cach xa vi tri
bdo d6 bo hon 250 km ciing bi anh hudng
dang ké khién nude dang tir 1,2 m - 1.6 m.

4. Két luin

Nghién ciru di dat dugc mot s6 két
qua co ban nhu sau:

Trinh bay duogc tong quan vé cic co
s& Iy thuyét duoc sir dung dé tinh toan va
mod phong nudc dang bado ciing nhu gidi
thiéu dugc mot cach so bo vé mo hinh
SuWAT.

Téng hop duoc sb liéu 66 con bio db
bd truc tiép vao khu vuc ven bién Vinh
Béc B0 tir nam 1952 - 2016 qua phan tich
cho thay phan 16n nhimng con bio d6 bo
vao khu vuc ndy di chuyén theo 3 hudng
chu dao la huéng PBong Pong - Nam,
Dong va Bong - Nam trong d6 hudng
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Nghién cuu

Pong Pong - Nam chiém ti 1& 16n nhat
VO’l 40%. Bén canh do bai bao cling chi ra
ring Quang Ninh 1a tinh ¢6 s6 con bio d6
b6 nhiéu nhit véi 13 con chiém 20% theo
sau la cac tinh Ninh Binh, Nam Dinh va
Thanh Hoéa véi 12 con.

M6 hinh dé dugc kiém dinh vé6i 2 con
bao Washi (7/2005) va Frankie (7/1996)
gdy nudc dang 16n ¢ khu vuc nghién ctiru
qua d6 cho thdy mé hinh c6 d6 tin cdy cao
v6i nude dang tinh toan va quan tric cé
cung pha va d6 16n nudc dang 16n nhat cé
su sai khac khong 16n.

Sau khi mé phong 8 con bao gia dinh
dd bo truc tiép vao khu vuc huyén Tinh
Gia, tinh Thanh Hoa theo huéng Dong -
Nam véi strc gié thay déi tir cdp 9 dén
cap 16 két qua cho thiy cip béo ting s&
1am cho chiéu cao ciing nhu pham vi nudc
dang ciing ting dang ké dic biét v6i con
bido cip 16 nude dang 16n nhét ¢o thé dén
gan 4 m vé&i pham vi anh hudng cua bio
rong khép céc tinh ven bién Vinh Bic Bo.

Bén canh két qua dat dugc thi nghién
ctru cling tdn tai mot sd han ché nhu: Muc
nudc dang dugc mo phéng md&i chi xét dén
anh huong cua yéu t6 gié bao ma chua ke
dén cac yéu t6 khac nhu song, thuy triéu,
luu luong nude db ra tir séng,... Puong
bo khu vue Vinh Bic B rit phuc tap,
thuong khong 6n dinh do hé thdng céc
dao va dudng bo khiic khuyu bi cit xé véi
nhiéu song, ludng lach nho chia cat gay
anh huong dén d6 chinh xdc trong tinh
toan. Viéc thu thép s6 liéu bao db bo gap
nhiéu kho khin nén chi c¢6 thé sir dung sb
lidu théng ké bio dd bd vao khu vue tir
Quéang Ninh dén Ha Tinh. Diéu nay din
dén c6 thé sai Iénh trong két qua thong ké
cac dac trung cac con bao.
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