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ANH HUONG CUA THUY TRIEU VA SONG TOI
NUOC DANG BAO TAI VEN BIEN BAC BQ

Nguyén Vin Huéng, Nguyén Ba Thiiy
Trung tam Dy bao khi tugng thuy van Trung vong

Tém tit: Trong nghién civu nay, anh hudng cia thiy triéu va séng bién téi nuée dang do bdo tai
ven bién Bdc Bé dwoc phan tich diea trén két qua ciia mé hinh tich hop nuée ding bao, séng va thiy
triéu (mé hinh SuWAT -Surge, Wave and Tide). Trong do, thiy triéu va nudée dang dwoc tinh todn duwa
trén hé phuong trinh niwde néng phi tuyén hai chiéu c6 xét dén nude dang tao boi iing sudt séng dwoc
tinh tir mé hinh SWAN, mét mé hinh thanh phan trong SuWAT. M6 hinh dwoc dp dung mé phong nueée
ddng trong 2 con bdo dé bg vao ven bién Bdc Bé trong 2 ky thuy triéu khdc nhau, 6 la bao Frankie
(7/1996) d6 bé vao ky triéu kiét va Washi (8/2005) dé bé vao ky triéu cueong. Nube dang bdo dwoc
tinh theo cdc phwong én c6 va khéng xét dén anh huéng ciia thiy triéu va séng bién. Két qua cho
thdy thiyy triéu c6 anh huong ding ké téi nude dang khi bdo dé bé vao thoi ky triéu cwong. Trong
khi d6 nuée ding do song chiém mot phan dang ké trong mue nwée dang tong céng trong bao ké cd
khi bao d6 bé vao ky triéu cwong va triéu kiét, va xét nuede dang do séng da lam tang d¢ chinh xdc

cua két qua tinh toan nwdc dang nhat la voi ludi tinh coé do phdn gidi cao.

Tir khéa: Bdo, nuwée ding bao, mé hinh tich hop nuwée dang bdo, thiyy triéu va song.

1. Mé dau

Bio 1a mot thién tai nguy hiém ma hé qua tac
d6ng chinh dbi v6i ving ven bo 1a nudce dang va
song 16n. Lich sir 3 chimg kién nhiéu con bao
gdy gi6 manh, mua 16n, song 16n va nudc dang
cao lam ngdp vung ven bo trén dién rong gay
nhiéu thiét hai vé nguoi va cua nhu bao Katrina
d6 bo vao bang New Orleans My thang 8 nim
2005, bio Nargis d¢6 bo vao Myanma thang 5
nam 2008 va dic biét gin day siéu bio Haiyan
thang 11/2013 véi cap 17 tran vao Phillipin.
Chinh vi vay, viéc tang cuong do chinh xac cua
cac mo hinh dy bao song va nude dang trong bao
s& rat co y nghia trong khoa hoc va thuc tién.
Mot s& mé hinh s tri duoc xay dung dé tinh toan
du bao nudc dang va song trong bao va tinh toan
2 yéu tb nay doc 1ap nhau, tic 1a chua tinh dén
tuwong tac gitra chung. Pa c6 mot vai nghién ctru
khing dinh muc nu6e dang do song bién (wave
setup) dong gép mot phan dang ké vao muc
nude dang tong cong trong bio va trong nhiéu
truong hop nudce dang do song c6 thé chiém t6i
40% trong myc nudc dang tong cong trong bio

TAP CHi KHi TUQNG THUY VAN

[3,5,6,7]. Chinh vi thé ma nhiéu két qua tinh toan
ctia cac mo hinh chi thudn tay tinh nudc dang
gdy boi ung sudt gié va do giam ap ¢ tdm bio
ma khong xét dén nude dang do song thuong cho
két qua nho hon gia tri thyc do kha nhiéu. Tai
Viét Nam, nghién ctru vé tuong tac gitta song
bién va nude dang do bio con rat han ché. Gan
day, tac gia D6 Pinh Chién va cong su di danh
gi4 tuong tac giita thuy tridu, song va nude dang
tai ven bién Mién Trung, noi c6 bién do tridu
thap. Két qua cho thdy anh hudng cua thuy tridu
dén nudc dang bio 1a khong dang ké, tuy nhién
nude dang do song chiém mot phan dang ké,
trong mot sd truong hop chiém 35% muc nudc
dang tong cong trong bao.

Trong nghién ciru nay, tuwong tac gitra thiy
tridu, song bién va nude dang do bio tai ven bién
Bic B9, noi ¢6 bién do tridu 16n duoc phan tich
dua trén két qua nuéc dang trong bio Frankie
thang 7/1996 d6 bo vao thoi ky triéu kiét va
Washi thang 8/2005 d6 bd vao thoi ky tridu
cudng tai khu vuc. Két qua cia nghién ciru s&
g6p phan ning cao do chinh xac trong du bao
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nghiép vu nude dang bao tai khu vuc.

2. Gi6i thiéu mo hinh SuWAT

a) Mo hinh thuy dong lwc hoc

SuWAT la m6 hinh lién hop (couple) du tinh
dong thoi ca thuy triéu, song bién va nudc dang
do bao. M6 hinh nay dugc xay dung tai dai hoc
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Kyoto - Nhat Ban, bao gdom 2 mé hinh thanh
phan 12 m6 hinh dya trén hé phuong trinh nuéc
nong 2 chiéu c6 tinh dén nude dang do g suat
song va m6 hinh SWAN tinh toan song. H¢
phuong trinh co ban ciia mo hinh nudc nong 2
chiéu dugc mo ta nhu sau:
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Véi: 7 : myc nude bé mat; M, N: thong lugng
trung binh theo dd sau, theo huong x va y; f:
tham s6 Coriolis; P: ap suat khi quyén; d: d6 sau
tong cong d = 77 +h, voi h 1a do sdu muc nudc
tinh; : hé s6 khuéch tan rdi theo phuong ngang;
P.:matdonuée; %o, s :img sudt ma sat day
va bé mat; Fy, Fy: ung suét song dugc bo sung dé
xét nuoc dang do song, dugc tinh tr mé hinh
SWAN theo céac cong thirc dudi day:
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Céc tham s tai cac cong thuc (5) - (7) duoc
dinh nghia trong co s& 1y thuyét ciia mo hinh
SWAN [3]. M6 hinh SuWAT dugc thiét lap tinh
toan trén ludi 1dng véi ciu tric minh hoa nhu
trén hinh 1. Co s& 1y thuyét cia mo hinh SUWAT
dugc trinh biy chi tiét trong cic cong trinh
[5,7].
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Hinh 1.

b) Mo hinh bao gidi tich
Mo hinh SuWAT c¢6 thé nhan trudng dau vao
gi6, ap tr cac mod hinh bao giai tich hoac tur cac
md hinh dy bao sb tri nhu WRF, HRM....... Trong

Cdu triic ludi long ciia mé hinh SuWAT

nghién clru nay, mo hinh bdo giai tich cua Fu-
jata, 1952 [4] duoc lya chon dé mo phong trudng
gi6, ap theo cac tham sd bao duoc ldy tir s lidu
best track. Trudong ap sudt khi quyén duoc tinh
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theo cong thuc:
P -P

Ry =P, — £__¢

JI+(¥ %)

Trong d6: P.1a ap suét ¢ tim bdo, P : 4p suit
0 ria bao, rola ban kinh gié cuc dai, r 1a khoang
cach tir tim bdo t6i diém tinh.

Vian tdc gié gradien dugc tinh theo mdi lién

(8)

Vy

Trong d6 cac hé s6 ndm trong cac khoang gia
tri nhu sau: ¢1=0, 6 - 0,8, ¢ =0,50 - 0,8.

3. Twong tac giita thity triéu va séng bién
téi nwée dang do bao

a) Mién tinh, lwéi tinh va sé liéu bao cho mé
hinh

Dé nghién ciru trong tac gitta thiy triéu, song
bién t6i nuée dang do bao tai ven bién Béc B9,

v, -V, (sin - cos 6 +cos « - sin 0) v, | -2
V= =q ) i + g g 300
V,(cosa-cos@ —sin ¢ -sin ) Vi,

hé v6i phan bd cia ap suat khi quyén nhu trong
cong thirc (9). Van tdc gié theo mbi lién hé véi
tbc do di chuyén cua tdm bédo dugc tinh theo
cong thtrc (10):

r por
V, = czvte_% (10)
(11)

mo hinh SUWAT dugc thiét ké trén ludi vudng
va 10ng 5 16p v6i mién tinh va d6 phan giai cua
luéi tinh nhu trén bang 1. Trong d6 do chi tiét
cua luoi tinh chi trong vao vi tri tram Hon DAu.
Vi danh gia anh huong cta thuy triéu dén nudc
dang, két qua tinh toan trén ludi D3 dugc phan
tich.

Bang 1. Mién tinh va dé phén gidi ludi tinh ven bién Bic Bé

TT Ludi Mién tinh SO diém tinh | Do phan giai
theo kinh & (Ax x Ay)
Vi tuyén
» DI 103°- 120°E, 6-22°N 226 x 211 7400 x 7400
Venbién | D2 105.0°- 110.5°E, 16.0°-21.5°N 181 x 241 1850 x 1850
Bic B9 D3 106.0° — 107.5°E, 20.0° - 21.0°N 181 x 121 925 x 925
D4 106.5° — 107.5°E, 20.3° - 21.0°N 241x 169 | 462.5x462.5
D5 106.5° — 107.3°E, 20.4° - 20.7°N 539 x 519 150 x 150

(a)

e, Wentner ymtergrouns

(b)

Hinh 2. (a) Quy dao bao Frankie (7/1996), (b) bdao Washi (8/2005)
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Pé danh gia anh huong ciia thiy tridu va song
td1 nudc dang do bao tai khu vuc ven bién Béc
B9, 2 con bio lich st gdy nude dang 1on d6 bo
vao khu vuc dugc lya chon 1a bao Frankie (thang
7/1996) d6 bd vao luc tricu kiét (dinh tridu tai
Hon Dau 1a 2,0 m) va Washi (thang 8/2005) d6
b6 vao ltc tridu cudong (dinh tricu tai Hon Déu 1a
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3,2 m). Két qua tinh toan trén ludi D3 tai Hon
Dau dugc dem ra phan tich. Quy dao bao Frankie
va Washi duoc thé hién trén hinh 2a va 2b. Trén
hinh 3a va 3b 1a bién thién muc nude quan tric,
thily triéu va nuéc dang tai Hon Dau trong bio
Frankie va Washi.
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Hinh 3. Dao déng theo thoi gian ciia mire nwée quan trdc, thiy triéu di tinh va nude dang tai
Hon Ddu trong bio Frankie (7/1996) (a) va Washi (8/2005) (b).

b) Anh hwéng ciia thiiy triéu téi nwéc ding
trong bao

Anh huéng cua thuy tridu t6i nude dang do
bao dugc xem xét cho truong hop mo phong co
va khong xét dén thuy triéu. Trén hinh 4a va 4b
la so sanh nudc dang tinh toan theo phuong an
¢ va khong tinh dén anh huong cua thuy tridu
véi sb lidu quan tric tai tram Hon Déu trong bao
Frankie va Washi. Trong hai truong hgp nay anh
huong cua soéng khong duge xét dén. Két qua
cho thay, vai bdo Frankie khong co nhiéu sy
khac bi¢t cua nude dang tinh toan trong truong
hop mo hinh ¢6 va khong tinh dén anh huong
cta thay triéu, véi chénh léch dinh nudc dang
chi khoang 0,05 m chiém 5,6% muc nudc dang
tong cong. Trong khi d6 v&i bdo Washi d6 bo vao

lac triéu cuong trong md hinh tinh nudc dang co
xét dén anh huong cua thuy triéu cho két qua
thap hon véi truong hop khong xét dén thuy
triéu, v6i dd chénh léch khoang 0,14 m, chiém
19,1% muc nudc dang tong cong. Nhu vay, da
c6 su khac biét dang ké két qua ciia méd hinh
trong trudng hop bio d6 bd vao thoi diém tricu
cuong va tridu kiét. Trong trudng hop bio db bod
vao thoi ky tridu cuong s& lam giam do cao nudc
dang so véi truong hop do bd vao luc tridu kiét.
Két qua nay phu hop véi 1y thuyét vé qua trinh
lan truyén ciia song dai trong ving ven bo, tic 1a
su giam d6 cao song khi do sdu muc nudc tang
1én, va nguoc lai. Ca hai phuong an tinh toan
nuée dang bdo trong 2 con bdo déu co két qua
thién thap so v&i sb liéu quan trac.
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Hinh 4. Dao dong mueée ding bio tai Hon Dau ti;ong truong hop co va khong xét dén anh hwong
cia thity triéu (a) bdao Frankie (7/1996), (b) bao Washi (8/2005)
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¢) Anh hwong cua song bién téi nwéc ding
trong bdo

Trong trudng hop tinh nudc dang co xét dén
anh huong cua song (khong xét dén thuy tricu),
két qua so sanh nudc dang tinh toan vai sb liéu
quan trac trong bdo Frankie va Washi dugc thé
hién trén hinh 5a va 5b twong tng. Két qua cho
thdy trong ca 2 con bio nudc dang do tic dong

clia song da dong gbp mot phan dang ké trong
muc nude ding téng cong trong bio, véi do 1on
khoang 0,13 m, chiém 11,8% muc nudc dang
tong cong voi bdo Frankie va 0,14m, chiém
19,1% muc nude dang tong cong voi bao Washi.
Trong truong hop xét dén song mé hinh cho két
qua sat v6i sb lidu quan tric hon truong hop
khong xét dén anh hudng cua song.
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—XKhong xét dén song T

==-C6 xét dén song
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Hinh 5. Dao déng nude ding bio tai Hon Ddu trong truong hop cé va khéng xét dén dnh huéng
cua song. (a) bao Frankie (7/1996), (b) bao Washi (8/2005)

Két qua tinh trén hinh 5 cho thy khi mé hinh
xét dén anh hudng cua song da cai thién dang ké
két qua tinh toan, tuy nhién luéi tinh D3 véi do
phan giai 925m 1a chua du dé tinh toan nudc
dang do song. Trén hinh 6 1a két qua tinh toan

nude dang trén 5 ludi tinh trong bio Frankie. Két
qua cho thay, khi d6 phén giai lu6i tinh ting da
lam tang nude dang do boi ludi tinh cé do phan
giai cang cao thi nudc dang do song dugc tinh
toan day du hon.
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Hinh 6. Dao dong miede ding bio tai Hon Ddu trong bdo Frankie (7/1996) theo 5 hedi tinh trong
trieong hop xét dén anh hwong ciia séng
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Két qua phén tich nudc dang tinh toan trong
2 con bio cho thiy anh hudng cua thiy triéu la
dang ké trong truong hop bao do bo vao thoi ky
tridu, tac dong cua song da lam ting do cao nudc
dang trong bao va voi ludi tinh c6 d6 phan giai
cao nude dang do song s& duoc tinh toan day du
hon va lam tdng d¢ chinh xac cia mo hinh.

4. Két luan

Trong nghién ctru nay, tuong tac gitra thuy
triéu va song bién toi nuée dang do bio tai ven
bién Béc Bo duoc phan tich dya trén cac két qua
tinh nudc dang theo cac phuong an c6 va khong
xét dén anh huong cua thay tridu va song bién
biang mo6 hinh SUWAT. Hai con bdo giy nudc
dang 16n d6 bo vao khu vuc trong thoi ky tridu
kiét (Frankie/1996) va triéu cudng (Washi/2005)
duoc lua chon dé mé phong. Mot sb két qua
nghién ctru dugc tom tit nhu sau:

- Thuy triéu khu vuc c6 anh huong dang ké

BAI BAO KHOA HQC

t61 nude dang do bio khi bio d6 bo vao thoi ky
triéu cuong. M6 hinh khi xét dén thuy triéu cho
két qua nudc dang thip hon so véi truong hop
khong xét dén thiy triéu. Két qua tinh nudc dang
béo trong ca 2 trudng hop ¢d va khong xét dén
thiy tridu thién thp so voi sb liéu quan tréc.

- Nuéc dang do song chiém mét ty 18 dang ké
trong muc nudc dang trong bio nhat 1a khi do
phan gia cua luéi tinh ting va viée xem xét phan
dong gop cuia nude dang do song da lam tang do
chinh xéc cua tinh toan.

Két qua cua nghién ctru da dua ra dugc yéu
cau vé cong nghé dé ting d6 chinh xéc trong du
bao nudc dang bao tai khu vuc ven bién Bic B9,
noi c¢6 bién do thuy tridu 16n, d6 1a mé hinh dy
béo can tinh dén thuy triéu khi bio d6 bo vao
thoi ky triéu cudng va can thiét phai tinh dén
phan déng gop cua nude dang do song.

Loi cam on: Nghién civu nay duwoc tai tro boi Pé tai NCKH cdp bé Bo Tai nguyén va Méi trirong,
ma s6 2015.05.07; Dé tai md s6 105.06-2017.07 Quy phdt trién khoa hoc va cong nghé quoc gia
(NAFOSTED). Tdp thé tac gid xin chdn thanh cam on.
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THE EFFECT OF TIDE AND WAVE ON STORM SURGE ON THE
NORTHEM COAST OF VIETNAM

Nguyen Van Huong, Nguyen Ba Thuy
National Centre for Hydro-Meteorological forecasting

Abstract: In the present paper (In this study), the influence of the tides and waves on the storm
surges in the northern coast of Vietnam were analyzed based on the results of the integrated model
of storm surges waves and tides (models SuWAT-Surge, Wave and Tide). In that, tides and storm
surges were simulated based on two-dimensional nonlinear shallow water equations that consider
the surges due to wave stress simulated from the SWAN model, a component model in SuWAT. SuWAT
is applied to surge simulation in two cases: The Frankie typhoon (7/1996) landed during low tide
period and the Washi typhoon (8/2005) landed during high tide period. Storm surges were
simulated for two scenarios with and without consideration of the effects of tides and waves. The
results show the significant effect of tidal on storm surges when the Typhoon landed during high
tide period. Meanwhile, wave set-up makes up a significant proportion of total storm surges even as
typhoon landed during low tide and high tide period. Therefore, considering the influence of the
wave increases the accuracy of the simulation results especially for high resolution grid.

Keywords. Typhoon, storm surge, a coupled model of surge, wave and tide, interaction of surge.
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DPINH LUQNG PHAT THAI KHI ME-TAN TU HOAT
PONG CHON LAP RAC THAI RAN SINH HOAT
THANH PHO HA NOI

Thai Thi Thanh Minh, Nguyén Trung Anh

Truong Pai hoc Tai nguyén va Moi truong Ha Noi

Tém tit: Bai bdo trinh bay phiong phdp wée tinh mé-tan phdt sinh tir chdt thdi rdn sinh hoat
tai thanh phé Ha Néi bang mé hinh FOD (phdn hity bic 1) do IPCC dé xudt nam 2006. Tdi lwong
CH, phat sinh dén nam 2015 dwoc woc tinh tir s6 liéu phat sinh CTRSH tir nam 2010. Udc tinh tdi
lwong khi CH,4 dén nam 2030 dwoc thuc hién theo hai kich ban: (KBI) Quy hoach tong thé phat
trién kinh té - xa hoi thanh phé Ha Néi dén nam 2020, dinh huwdng dén nam 2030 (KB2) Quy hoach
tong thé phdt trién kinh té - xd héi thanh phé Ha Ngi dén nam 2020, dinh hieéng dén nam 2030 va
Ouy hoach xit Iy chdt thai ran thi d6 Ha Néi dén nam 2030, tam nhin dén 2050. Két qua cho thdy
lwong khi CH4 phat sinh tw CTRSH tai thanh phé Ha Néi nam 2015 va 2016 lan lwot la 22.011
tan/nam (twong g véi 550.275 tan CO: eq/nam) va 24.219 tan/nam (twong img voi 605.475 tin
CO: eq/nam). Dy bao dén nam 2030, téng lwong phat thai cua khi mé-tan la 60.370 tan/nam (twong
dwong 1.507.675 tan CO: eq/ndm) theo KBI va 26.346 (twong dwong 658.650 tan CO: eq/nim) theo

KB2.

Tir khéa: Phat thai métan, chén lap rac, Ha Noi, COzeq (CO: twong dwong), CRTSH (chat thdi

rdn sinh hoat).

1. Mé dau

T nam 2008 dén nay, Ha Noi c6 su thay doi
vé dia gidi hanh chinh véi 12 quan, 17 huyén, 1
thi x4, véi dan sb ude tinh 7 tridu nguoi chua tinh
dén luong dan cu tir cac tinh dang sdng va lam
viéc tai Ha Noi. Pong nghia voi dia ban hanh
chinh va dan s mé rong, khdi luong chét thai
da va dang gia tdng nhanh chong, dac biét 1a rac
thai sinh hoat, anh hudng dén moéi trudng, gy
nguy co 6 nhiém, anh huong dén stc khoe ngudi
dan va khu vuc xung quanh. Vi vay, viéc xu ly
mdi truong dya trén viéc khai thac cac lgi thé
ngué)n nhan luc, diéu kién tu nhién va xa hoi cia
thanh phd, nham nang cao chat luong séng ciia
ngudi dan, gop phan giam su gia ting phat thai
khi nha kinh va nhiét d6 trung binh toan cau [5].

Theo s6 liéu thong ké ddy du va chi tiét vé
khdi lwong chét thai ran trén dia ban Ha Noi cho
théy, s0 v&i cac loai chét thai khac, chat thai sinh

hoat chiém ty trong 16n, khoang 6.500 tin/ngay
[6]. Trong khi, hinh thirc xr 1y cho loai rac thai
sinh hoat cht yéu chon 14p hop vé sinh, san xuét
phan hitu co vi sinh, tai ché 10% tai cac lang
nghé, nhung chua tinh dén thu gom khi thai c6
gia tri kinh té tir loai rac thai nay.

Mot s cong trinh nghién ctru trong nude c6
dé cap dén viéc tinh toan phat thai khi mé-tan tir
rac thai sinh hoat nhu Nguyén V& Chau Ngan
(2014) [10], Vo Diép Ngoc Khoi (2014) [9] dinh
lugng khi mé-tan tir rac thai sinh hoat bang
phuong phap USEPA’s LANGEM (1998). Song
wu diém trong cong trinh ctia V5 Diép Ngoc
Khéi (2014)[9] uéc luong duoc phat thai dén
nam 2030 theo hai kich ban gia ting dan sb va
chét thai. Ngoai ra, mdt ) cong trinh khac co dé
cap dén viéc thu gom khi mé-tan va chuyén sang
phat dién nhu Phan Thi Anh (2015) [1], Nguyén
Vin Phuéc (2010) [14]. Pic biét, tai mot sb
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