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TOM TAT

Trong nghién ciu ndy chi ra hién twong nuéc dang 16n xuat hién sau béo tai dai ven bién Béc
bo giai doan 1960-2017; day 1a hién twong rat dang chii y va can nghién ctru vé ban chat vat ly. Mo
hinh tich hop SUWAT (Surge, Wave and Tide) duoc lya chon dé phuc hdi tinh toan nudc dang sau
b3o theo hai phuong an tinh toan nudc dang, d6 1a: (1) sir dung so liéu gid, &p tir md hinh béo giai
tich (tinh theo sb liéu bdo thuc té - best track) va (2) tr mé hinh dy bao s tri WRF (Weather
Research and Forecasting). Két qua tinh toan cho thdy mo hinh SUWAT cho két qua sat vai thyc té
khi st dung s6 liéu gio, khi ap tir m6 hinh WRF. Trong truong hop st dung s6 liéu bao best track co
su khac biét dang ké vé mirc do, phan bd va thoi gian ton tai ciia nudc dang. Nguyén nhéan chinh
cua su khac biét trong két qua tinh toan nudc dang 1a do mé hinh WRF d3 mé phong tot hoan luu
sau bdo két hop vé6i gi6 mua vao thoi diém sau khi bio di d6 bo vao bo. Két qua nghién ctu sé 1a
nhirng kinh nghiém quy béu trong cbng tac canh béo va lya chon phuong an du bao nudc dang do
bdo cho dai ven bién Béc bo.

Tir khéa: Nudc dang sau bdo, SUWAT, ven bién Béc bo
1. PAT VAN PE

Nuéc dang do bdo 1a hién twong muc nuéc bién dang cao hon mirc binh thuong (muc nudc
thay tridu) dudi tac dong tong hop ciia nhidu nhan td khi co bao. Pbi véi ving ven bién Viét Nam,
miac di kha nang xuat hién khdng nhiéu nhung né lai rat nguy hiém do muc nuéc thudng dang cao
va bat ngo, [3]. Nuéc dang do bdo tro nén dic biét nguy hiém khi bio do bo vao thoi ky triéu
cuong.

Hién tuong nudc dang 16n (> 0,5 mét) sau khi bao d6 bo 1 hién twong rat dang chii y va can
nghién ciu vé ban chét vat ly. Thong thudng, nuéc dang do bio xay ra trudc hodc ngay sau bio d6
bo (tirc cach thoi diém bio d6 bo tir 1-2 gio). Tuy nhién c6 nhitng con bdo xay ra hién twong nudc
dang 16n sau thoi diém bao d6 bo khoang vai gid va co thoi gian ton tai nuéc dang Ion kéo dai
nhiéu gio (nuwéc dang di thuong); gy anh huong rat 16n dén cong tac canh bao, du bao nuéc dang
tai cdc dia phuong. Nguyén nhan giy lén hién tuong nudc dang sau béo c6 thé do hoan luu cua bo
két hop véi gié mua co huong thoi vudng goc vai duong bo hoic do hoat dong dia chén. .

D3 c6 nhiéu md hinh sé tri sir dung dé tinh toan nuwdc dang va md phong nudc dang trong cac
con bdo db bo gay ngap lut ven bo bién Viét Nam; trong d6 mé hinh SuWAT duoc lya chon da
khic phuc duoc han ché cia mot sé mé hinh, cong nghé duoc xay dung trudc ddy, d6 1a xem xét
ddng thoi twong tac giira thuy tridu, song bién va nudc dang trong bdo. Trong bai bao nay, nudc
dang bao dugc md phong lai bang mé hinh SUWAT véi 2 phuong 4n lya chon trudng gid, ap, d6 1a
tinh bang mé hinh béo giai tich (md hinh Fujita [5] theo cac tham sé bdo) va mé hinh du bao truong
khi tuong WRF tai Trung tdm Du bao khi ‘tugng thuy van Trung wong. Két qua tinh toan cho thay
mo hinh SUWAT cho két qua kha tuong dong véi sé liéu quan tric khi sir dung truong gid, &p tinh
bang md hinh s6 tri WRF.
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2. PHUONG PHAP NGHIEN CU'U
2.1. Phwong phap tich nwéc dang do bio tir s liéu thue do

S6 liéu muc nudce thue do trong thot gian c6 béo tai cac tram thuy, hai van ven bién thuc chit
1a téng hop cta 2 thanh phan: thuy trleu & va nudc dang do bao &ug. Trong truong hop tai cac i tri
do dac da biét duoc cac gia tri hiang sd diéu hoa, sau khi dy tinh thiy triéu, thanh phan nuéc dang
do bo tai thoi diém t nao d6 s& dugc xac dinh theo cong thire sau, [4]:

Gnd (1) = &alt) — (1) (1)

Trong do, &q(t) -muc nude thue do tai thoi diém t, &(t) -muc thuy triéu ciing tai thoi diém t
(tinh theo phuong phéap binh phuong toi thicu, dugc trinh bay chi tiét trong [2]); Eng(t) -muc nude
dang do béo.

Chuong trinh tach nudéc dang da duoc viét trén ngon ngit Fortran 90, dwgc bién dich va chay
trén cac may PC sur dung hé di€u hanh Window.

2.2. M6 hinh tich hop tinh toan thity triéu, séng bién va nwéc dang bio (SUWAT)

Co so ly thuyét, cau tric va kha ning ctia mé hinh di dugc trinh bay trong [1, 6]. Trong do,
mo hinh tich hop c6 kha nang tinh toan theo 6 phuong an nhu sau: Chi tinh thuy tricu (Hige); Chi
tinh séng; Chi tinh nudc dang do gi6 va ap (med+pressure) Nudc dang do gid va ap két hop thay triéu

(Ht.de & Huing+pressure); Nudc dang do gioé va ap két hop véi song (Hwind+pressure & Huwave); Thuy tridu
két hop voi nudc dang do gio, &p va song (Hiice & Huwind+pressure & Hwave)-
3. KET QUA NGHIEN CUU VA THAO LUAN

3.1. Két qua thdng ké nwée dang sau bio tai ven bién Bic b giai doan 1960-2017

Tir s6 liéu quan tric muc nudc ting giod tai 03 tram Hon Déu; Hon Ngu; Son Tra trong khu
vuc ven bién Bic bo giai doan 1960-2017, duoc luu trir tai Trung tam Hai van bién, nhdm tac gia da
xay dung phan mém tach nudc dang bao tir muc nudc thuc do tai 03 tram; St dung dit liéu bao tir
nam 1960 dén 2017, dugc thu thap trén trang s6 liéu besttrack caa My va trang JMA caa Nhat Ban
dé xac dinh thoi diém, vi tri bio do bo vao dat lién Viét Nam, [7, 8].

Két qua nghién cau cho thay: trong giai doan tir 1960-2017, ¢ téng cong 101 con bdo giy
nén nudc dang Ién (= 0.5 mét) trong khu vuc ven bién Béc bo; trong do, ¢6 16 con bdo gy ra 19
dot nuée dang sau bao tap chung chu yéu tai hai tram do Hon Dau va Hon Ngu. Tai tram Hon Déu
c6 8 dot nudc dang sau bo; tai tram Hon Ngu ¢6 11 dot; c6 3 con bdo dong thoi gay nudc dang sau
b&o tai ca hai tram Hon Dau va Hon Ngu, (bang 1). D6 16n cua nude dang sau bao dao dong tir 0.61
mét dén 1.58 mét. Thoi gian xuét hién nudc dang sau bao tir thoi diém cac con bao d6 bo vao bo
dao @ong tir 4 dén 20 gio voi thoi gian ton tai nude dang 16n sau béo tir 3 dén 14 gio. Cac dot nudc
dang nay chu yéu xuat hién vao thoi gian tir thang 7 dén thang 10 trong nam (thang hoat dong manh
cta cac dot gio mua). Day rat co thé do hoan luu bio két hop véi hoat dong cua gié mua gay ra hién
tuong nudce dang di thuong sau bo.

3.2. Mé phéng nuéc ding sau bio Kalmeagi (9/2014) bing mé hinh tich hop SuWAT va
bwée diu xac dinh nguyén nhin giy nwée ding sau bio

Phan tich két qua tinh toan cia con bao Kalmeagi (9/2014) d6 bo vao Quang Ninh-Hai Phong,
budc du di chi ra nguyén nhan cua dot nude dang Ion sau bao. Trong d6 mé hinh SUWAT duoc &p
dung dé tinh toan mo phong theo 2 phuong an d6i véi truong gio, ap. Phuong an 1 sir dung truong
gi6, ap dugc tinh tir md hinh béo giai tich-mé hinh Fujita theo cac tham sb béo (bao gom vi tri, khi
ap tai tam va téc do gié manh nhat). Theo phuong an 2, trudng gié ap duoc tinh tir md hinh dy bao
truong khi twgng WRF hién dang chay du bdo nghiép vu tai Trung tdm Du bao khi twong thuy van
Trung vong.

Trén hinh 1a,b 1a so sanh s liéu van toc gid, khi ap trudc va sau bao do bd duoc tinh tir md
hinh Fujita; md hinh WRF va s liéu quan tric tai tram khi twong hai vin Hon Dau. Két qua cho
thdy c6 su kha twong ddng gitra tinh toan bang mé hinh WRF va sb liéu quan triac. Md hinh béo giai
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tich- md hinh Fujita cho sai sé rat 16n vai khi &p Ion hon, van tc gié nho va thoi diém xuét hién
van toc gi6 16n nhat sém hon 14 do khong thé md ta dugc truong gi6, khi 4p sau bao do gi6 mua
Tay-Nam gay nén. Chinh do sai s trong md phong trudng gi6, khi 4p nén két qua tinh toan nudc
dang theo phuong an st dung mé hinh bdo giai tich trong bio Kalmeagi (9/2014) da cho két qua
khac biét rat I6n so voéi thuc té.

Bang 1. Nudc dang 16n (> 0.5 mét) sau bdo trong khu vue ven bién Bic b, giai doan 1960-2017

o Khoang | Thoi gian
Giatri e P
4R N 1 thoi gian ton tai Tram
A R bia diem Thoi gian nudc dang x o A
Tén béo 2R A - S \ £ sau bdo | nudc dang muc
bao do bo bao do bo 16n nhat PO . \
, do bo > 0,5 mét nuoc
[mét] . .
h [gid] | [gi]
CHARLOTTE- . 17 .
62 Thanh Hoa 29/09/1962 0.77 4 4 Hon Ngu
0 Thira Thién 09" ‘
N~ 03-62 Hué 97/09/1962 0.61 8 8 Hon Ngu
. 05" .
FAYE-63 Nam Dbinh 09/09/1963 0.85 4 6 Hon Dau
o 04" 1.11 4 13 Hon Dau
WINNIE-64 | Quang Ninh | 5/07/1 964 0.71 8 4 Hon Neu
, 07" i
CLARA -64 Ha Tinh 08/10/1964 0.66 7 6 Hon Dau
A 16" ‘
NADINE-65 Nghé An 18/08/1965 1.12 7 11 Hon Ngu
. 22" ‘
HARRIET-71 Ninh Binh 07/07/1971 0.61 12 4 Hon Ngu
. 06" -
VERA-83 Quang Ninh 18/07/1983 1.16 4 10 Hon Dau
0 . 23" ‘
N"01-83 Thanh Hoéa 03/10/1983 0.69 6 7 Hon Ngu
o 01" N
WAYNE-86 Thai Binh 06/09/1986 0.63 8 4 Hon Dau
. 17" o
ANGELA-89 Quang Binh 10/10/1989 0.62 11 7 Hon Dau
s 03" 1.03 4 9 Hon Déu
ZEKE-91 | QuangNinh | 1) /07/1991 [ 061 7 5 | Hon Nau
. 04" .
FRANKIE-96 Nam Binh 24/07/1996 0.79 5 6 Hon Ngu
A 00" ‘
WILLIE-96 Nghé An 22/09/1996 0.75 20 3 Hon Ngu
g 15" ‘
KAEMI-00 ba Nang 22/08/2000 1.58 5 7 Hon Ngu
KALMAEGI- Ouing Ninh 22" 0.98 4 14 Hon Dau
14 ang 16/09/2014 0.64 7 5 Hon Ngu
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Hinh 1. So sanh két qud tinh toan va sé liéu quan trdc tai tram khi twong hai van Hon Dau:
(a)- &p suat khi quyén va (b)- van téc gid.

~ Phan bd nugce dang lon nhat trong bio (khong tinh dén thuy triéu) theo 2 phuwong 4n tinh toan,
ket qua cho thay trong phuong an 1 st dung mo hinh bdo giai tich thi nuéc dang bao I6n hon 0.5
mét chi xuat hi¢n tai khu vuc ven bo Quang Ninh va tai ven bien Hai Phong nuéc dang 16n nhat
ciing chi dat 0,6 mét, (hinh 2a). Trong khi d6, phuong én 2 st dung trudng gio, ap tinh bang mo
hinh WRF cho phéan b6 nudc géng I6n hon 0,5 mét trai dai trén mot dién rong tir Quang Ninh-Nghé
An va dat gia tri nudc dang dén 1,0 mét, (hinh 2b).
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Hinh 3. So sanh két qud tinh toan
nuwoc dang sau bao Kalmeagi
(9/2014) theo phwong an truong
gi6, &p tinh bang mé hinh bao gidi
tich va mod hinh WRF vdi sé liéu
quan trdc tgi Hon Ddu.

So sanh két qua tinh toan nude dang sau bao Kalmeagi (9/2014) theo 2 phuong an voéi s6 lidu
quan tric tai tram Hon DAu duoc thé hién trén hinh 3. Rat rd rang dé nhan thay truong hop tinh theo
phuong an 2 cho btic tranh tuong d6i twong dong véi sb lieu quan tric thuc té, trong khi d6 phuong
an 1 c6 su khac biét rat 16n ké ca vé @6 1on, phan b va thoi gian ton tai cia nudc dang.

4. KET LUAN

- Nudc dang 16n c6 thé xuat hién sau khi bio d b va ton tai trong thoi gian di khi gap cac
hinh thé khi twong phl hop nhu c6 sy két hop cua hoan luu sau bdo va gié mua manh, kéo dai thoi
hudng vudng goc vai duong bo.

- Trong giai doan 1960-2017, ven bién Bac bo xuat hién 16 con bdo giy ra 19 dot nudc dang
sau bdo tap chung chu yéu tai hai tram do Hon Déu va Hon Ngu. Cac dot nudc dang nay chu yéu
Xuat hién vao thoi gian tir thang 7 dén thang 10 trong nam.

- Mb hinh SUWAT cho két qua tinh toan nuéc dang sau bdo kha tuong déng véi sé liéu quan
tric ké ca vé do cao va thoi gian ton tai nuc dang khi sir dung truong gio, p tinh bang md hinh
WRE. Trong khi d6 tinh theo phwong an truyén théng st dung mé hinh béo gial tich (Fujita) cho két
qua rat khéc voi thyc té. Chinh vi vay trong tinh toan dy bao nudc dang bdo can cé nhiéu giai phap
Iya chon truong du bao gio, ap.

@ (5)
Hinh 2. Phan bo mréc dang Ion nhat trong bao Kalmeagi
(9/2014): (a)- Trueong gid, ap theo so liéu md hinh bao
giai tich (b)- theo md hinh WRF.
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- Cong tac canh bao va du bao nudc dang tai cac dia phuong khong chi két thic sau khi bdo
d6 bo ma can de phong ngay ca khi bao tan.
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ABSTRACT

In this study, the phenomenon of large surges occurs after the storm in the northern coastal
zone of the period 1960-2017. This is a very remarkable phenomenon and needs to study the nature
of physics. The integrated model SUWAT was selected to recover the storm surge calculation
according to two storm surge calculation options, that is (1)-Using wind data, pressure from the
analytical storm model (calculated based on actual storm data-best track); (2)-from the numerical
prediction model WRF. Calculation results show that the SUWAT model gives results close to
reality when using wind data, pressure from the model WRF. In the case of using the best track
storm data there is a significant difference in the level, distribution and duration of storm surges.
The main reason for the difference in the calculation of the rising water level is that the WRF model
has well simulated the post-storm circulation combined with the monsoon at the time after the storm
hit the shore. The results of the study will be valuable experiences in alerting and selecting storm
surge projections for the Northern coastal strip.

Keywords: After-storm surges, SUWAT, North coast
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