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NGHIEN CUU CO SO KHOA HOC PE XUAT CAI TIEN
CONG NGHE DU BAO NUOC DANG VA SONG TRONG
BAO MANH, SIEU BAO

Tran Vin Khanh!, Nguyén B4 Thiiy%, Nguyén Kim Cuong?

Tém tat: Trong nghién ciru nay, co sé khoa hoc cdi tién cong nghé dw nwée ding va séng trong
bdo manh, siéu bdo duwoc thao ludn trén co sé phan tich két qua mé phong cia 2 phwong én tinh todn.
Trong do, phwong dn truyén thong la nuée dang va séng trong bio chi xét t6i tdc dong cia gié va
khi ép trén nén muwc nuée bién trung binh. Véi cong nghé méi, twong tac giita thity triéu, séng va
nude ding do bido diege xem xét day di trong mé hinh s6 tri hai dwcong tich hop (mé hinh SuWAT -
Surge, Wave and Tide). Hai phirong dn tinh todn dwege dp dung dé mé phong séng va mede dang trong
bdo cho truong hop cia bdo Washi (thang 7/2005) dé bé vao Hai Phong véi cdp bao thie té va
ting t6i cdp siéu bdo (cdp 16) nhung giit nguyén quy dao. Két qua cho thdy, chénh léch d cao lom
nhdt cia nuwée dang va séng trong bao trong trueong hop siéu bao 1én hon nhiéu so véi cdp bao thic
(cdp 10), khoang 41% va 31%, twong irng. Két qua ciia nghién civu lam co s6 kién nghi thay thé cong
nghé dir bdo truyén thong nude dang va séng trong bdo truyén thong bang mé hinh sé tri tich hop

c6 tinh dén twong tac dong giiva thoi thiyy triéu, séng va nude dang do bdo.
T khéa: Siéu bao, nudc dang bdo, song trong bao, SuWAT.

Ban Bién tdp nhéan bai: 05/2/2018 Ngay phan bién xong: 15/03/2018 Ngay dang bai: 25/04/2018

1. Mé diu

Dudi tac dong cuia bién d6i khi hau dang dién
ra trén pham vi toan cau, cac thién tai c6 ngudn
gbc khi tuong thity van (KTTV) trong d6 c6 bio
ngay cang dién bién phirc tap. Mot trong nhiing
hé qua tiéu cuc trong bao la hién tuwgng nudc
bién dang kém theo song 16n tai ving ven bo.
Nudce dang két hop voi song 16n trong bao 1a
nguyén nhan gay ngap lut, x6i 1o bd va xam nhap
man trong ndi déng, diac biét néu bio dd bo vao
ky triéu cuong. Vi vay, viéc nghién ciru dé cai
tién cong nghé du bao nudc dang va song 16n
trong bio rat c6 y nghia trong khoa hoc va thuc
tién, gop phan phong tranh va giam thiéu thiét
hai gay ra boi nudc dang va song trong bao.

Cho t6i thoi diém hién tai, du bao nghiép vu
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nuée dang do bio chu yéu dua trén hé phuong
trinh nuGe nong phi tuyén 2 chiéu. Trong mot s6
truong hop, nudc dang dugc tinh voi dong thoi
ctia thuy triéu nhung anh huéng cua séng chua
dugc xét téi. Voi du bao song, cac mo hinh phé
bién ap dung trong du bao nghiép vu nhu
SWAN, WAM, WAVEWATCH, day la cac mo
hinh lan truyén nang lwong phd song va khong
xét t61 dao dong dang/rat cua bé mit nudce bién
cling nhu truong dong chay trong bao. C6 nghia
1a cac cong nghé truyén thdng ap dung trong dur
bao nghi€p vu nudc dang va song trong bao &
hau hét chu yéu méi xét toi tic dong cua gid va
khi ap trén nén myuc nude bién trung binh, sy
thay d6i ciia muc nuée (khi tinh nuée dang) va
truong song bé mat bién (khi tinh song) trong
thoi gian bdo anh huong khong duoc xét téi. Vé
mat tong thé cong nghé truyén thong co ban dap
ung dugc do chinh xac trong du bao cho truong
hop bdo manh cép 10 - 11. Nghién ctru gan day
bang mé hinh s tri tich hop ctia mot sb tac gia
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nudc ngoai dd cho thiy can thiét phai xem xét
tac dong tuong hd cia thiy tricu, song va nudc
dang khi tinh toan song va nudc dang trong bao
va phan dong gop cua nude dang do séng (do
g xut buc xa va ing xuit bé mit) vao muc
nude dang tong cong trong bio 1a dang ké nhat
la trong cac con bao manh, siéu bao (thi du: Fu-
nakoshi va NNK, 2008; Kim va NNK. 2008;
Kim va NNK, 2010) [3, 5, 6]. Tai Viét Nam,
nghién ctru cua D3 Pinh Chién (2016) [1] vé
nudc dang va song trong bao tai khu vyc ven
bién tir Quang Binh t6i Quang Nam bang mo
hinh SUWAT da cho thdy: (1) Nu6c dang do
song c6 dong gop dang ké, trong mot sd trudng
hop c6 thé chiém t6i 35% nudce dang tong cong
trong bao. Khi xét dén anh huong ctia song bién,
cac két qua tinh nuéc dang cho két qua phu hop
v6i s liéu thuc té hon so véi truong hop khong
xét dén anh huong cia song; (2) Tuwong tac cua
thity tridu va nudc dang bio di lam thay doi do
cao song tai nhitng khu vuc song 16n quanh tam
bdo va khu vuc nude nong ven bd do thay doi
truong do cao myuc nudc va dong chay so véi
truong hop khong xét dén anh huéng cua thuy
tridu va nudc dang bdo. Sy thay dbi nay s& khong
dang ké tai nhimg khu vuc d6 cao song nho va
d6 siu cua bién 16n hon nhiéu so véi thay doi
muc nude bién do thay tridu va nude dang bio.
Khi nghién ctru vé anh hudng cua thay triéu va
song t6i nudc dang do bdo bang md hinh
SuWAT trén ludi tinh c6 do phan giai cao
Nguyén Vin Hudng va Nguyén B4 Thity (2017)
[2] d3 dua ra két luan rang: Thuy triéu khu vuc
c¢6 anh hudéng dang ké toi nude dang do bao khi
bdo d6 bd vao thoi ky triéu cudong. M6 hinh khi
xét dén thuy tridu cho két qua nude dang thap
hon so véi trudng hop khong xét dén thuy tridu
va nuée dang do song chiém mot ty 16 déng ké
trong muc nude dang trong bao nhat 1a khi do
phan giai cua ludi tinh ciia mo hinh tang va viéc
xem xét phan dong goép cua nude dang do séng
da lam tang do chinh xac cua tinh toan.
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Nhiing két luan dua ra & trén dua theo két
qua tinh todn nudc dang va song trong cac con
béo lich sir 6 bd vao khu vue. Phan 16n cac con
bao dugc thtr nghiém la bao manh vai stic gio
cap 10 - 11, truong hop siéu bio chua dugc thu
nghiém do chua dd bd vao ven bd ven bd bién
Viét Nam. Véi bao c6 cuong do rAt manh tGi cép
siéu bio, chénh 1éch vé dinh lugng do 16m nudc
dang va song gilta phuong phéap tinh truyén
thdng va phuong phéap cé xét t6i twong tac giita
thity triéu, song va nude dang c6 thé rat khac biét
va can dugc nghién ctru. Van dé ma nghién ciru
nay dit ra rat c6 ¥ nghia nhat 1a trong bdi canh
bién d6i khi hau, khi dugc nhan dinh s& ¢6 nhicu
bdo manh/siéu bdo véi dién bién bat thudng co
thé anh huong téi dat lién Viét Nam.

Trong nghién clru nay, nudc dang va song
trong bao manh va siéu bao dugc tinh toan theo
2 phuong an, d6 1 phuong phép truyén thong va
phuong phap xét téi trong tac dong thoi gitta
thily triéu, song va nudc dang bdo. Hai phuong
an tinh dugc ap dung cho truong hop bao Washi
thang 7 nam 2005 d6 bd vao Hai Phong voi cap
bdo that va cip dugc nang t6i siéu bio. Chénh
léch 3o 16n cua nudc dang va song gitra 2
phuong an tinh lam co s& dé xuét cong nghé tich
hop thay thé cong nghé truyén thong trong dy
bao song va nudc dang trong bao manh va siéu
bao tai Viét Nam.

2. M6 hinh SuWAT va phwong an tinh
toan
a) M6 hinh thuy dong luc hoc

SuWAT 1a mé hinh tich hop dy tinh dong
thoi ca thuy tridu, song bién va nudc dang do
bao. Pay 1a sy két hop ctia 2 md hinh thanh phan
la m6 hinh dua trén hé phuong trinh nudc nong
2 chiéu c6 tinh dén nuée dang do tng suit buc
xa song va Gmg xuat séong bé mit va mo hinh
SWAN tinh toan song. H¢ phuong trinh co ban
ctia mo hinh nudc ndng 2 chiéu dwge mo ta nhu
sau:
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Véi: : myuc nude bé mat; M, N: thong luong
trung binh theo d¢ sau, theo hudéng x va y; f:
tham s6 Coriolis; P: ap suét khi quyén; d: d6 sau
téng cong d =7 +h, voi h 1a d§ sdu muc nudc
tinh;4,: hé s6 khuéch tan réi theo phuong ngang;
: P mat do nude; T, Ts: (g suat ma sat day va
bé mat; Fx , Fy:tng sut song duogc bd sung dé

xét nudc dang do song, dugc tinh tor md hinh
SWAN. M6 hinh SUWAT dugc thiét 1ap tinh
toan trén ludi 16ng voi ciu trac minh hoa nhu
trén hinh 1. Co s& 1y thuyét cia moé hinh
SuWAT dugc trinh bay chi tiét trong cac cong
trinh [1, 2, 5, 6].

Mb hinh tich ho'p thly triéu - séng - nwé’c dang (SUWAT)
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Hinh 1. Cdu triic lwéi long ciia mé hinh SuWAT

b) M6 hinh bao gidi tich

Truong gié va khi ap lam dau vao cho mo
hinh SUWAT duoc tinh toan tir mé hinh bao giai
tich cua Fujii va Mitsuta, 1986 [4] vdi cac tham
s6 bio duoc 1y tir s6 liéu best track. Truong ap
sut khi quyén dugc tinh theo cong thirc:
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Trong d6: P 13 ap suit & tim bdo, P~; ap suét
0 ria bao, 1o 1a ban kinh gio6 cuc dai, r 1a khoang
cach tir tam béo t6i diém tinh.
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Van toc gié gradien dugc tinh theo mdi lién
hé v6i phan b cua ap suit khi quyén nhu trong
cong thirc (4). Trong khi d6 van tdc gi6 theo mbi
lién hé véi toe do di chuyén cua tam bao duoc
tinh theo cong thic (5):
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Trong d6 cac hé s6 nam trong cac khoang gia
tri nhu sau: ¢1 =0.6 : 0.8, c2=0.50 : 0.8.

¢) Phuwong an tinh toan

Hai phuong an tinh toan dugc thuc hién dé
danh gia két qua chénh léch do 16n cua nudc
dang va song trong bio v6i cdp that cua bio
Washi (cdp 10) va cap siéu bao (cip 16). Trong
d6 véi phuong an truyén théng moé hinh tinh
nuoc dang va song trong bao chi xét tdi tac dong
ctia gi6, khi ap va bé mit bién 12 tinh, c6 nghia
thanh phan F (lién quan t6i (mg suit song)7,(lién
quan t6i ung sut bé mat) va hing sé diéu hoa
thily tridu tai cac bién duoc bo qua.

3. Két qud mé phong nwéc ding va song
trong bdo manh va siéu bao

a) 86 liéu bdo cho mé hinh va mién tinh, luéi
tinh

Dé c6 co s¢ khoa hoc dé xuét thay doi cong
nghé du bao nudc dang va song trong bao manh,
siéu bio tir phuong phap truyén thong nude dang
va song trong bdo Washi d6 bo vao Hai Phong
v6i quy dao nhu trén hinh 1 dugc tinh toan va
phan tich véi truong hop cip bao Washi that, tirc
1a cap 10 khi d6 bo va bio Washi gitt nguyén quy
dao va thoi gian dd bo nhung cuong do bao dugc

ting cAp & muc siéu bdo (cip 16). Két qua so
sanh gitra 2 phuong an tinh todn trong truong
hop bio Washi cap 10 va cap 16 s& 1a co s dé dé
xuat cai tién cong nghé du bao song va nudc
dang trong bao manh va siéu bao.

M6 hinh SUWAT duge thiét ké trén ludi
vudng va 16ng 5 16p v6i mién tinh va do phan
giai cua ludi tinh nhu trén bang 1. Trong d6 do
chi tiét cua ludi tinh cha trong vao vi tri tram
Hon Dau. Muc dich cta xay dung luégi tinh co
d6 phéan giai cao nham danh gia day du nudc
dang do tng suat song gay nén.

Hinh 1. Quy dao bdao Washi (8/2005)

Bdng 1. Mién tinh va d¢ phdn gidi lwéi tinh ven bién Bdc Bé

S6 diém tinh

TT Lu6i Mién tinh theo kinh & D¢ Phan giai

. X (Ax x Ay)

Vi tuyén

v 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 Bo 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 241 x 169 462.5 x 462.5

D5 106.5° — 107.3°E, 20.4° - 20.7°N 539x 519 150 x 150

b) Két qua mé phong mede ding va song
trong bdo manh, siéu bao

M6 hinh SuWAT da dugc hiéu chinh va kiém
dinh trong tinh toan thuy triéu, song va nudc
dang do bao tai Vi¢t Nam trong cac nghién ctru
ctia DS Dinh Chién va NNK (2016) [1], Nguyén
Ba Thuy va NNK (2017) [2]). Do vay, nghién
ciru nay chi ap dung moé hinh trong mo phong
nudc dang va song trong bao manh va siéu bao.

- V6i nude dang bao

Trén hinh 2 14 so sanh bién thién nuéc dang
béo tai Hon Déu trong trudng hop c6 mé hinh co

TAP CHI KHI TUQNG THUY VAN

va khong xét toi anh hudng cua thuy tridu va
song. Trong do voi truong hop xét tdi anh huong
ctia thuy triéu va song, nudc dang duge xac dinh
tr myc nudc tong cong (thuy tridu+nude dang
do gi6 va khi ap+nudc dang do song) sau ddy
loai bo dao dong thuy tridu cing trong thoi doan.
Két qua cho thy, chénh léch d¢ 16n dinh nudc
dang gitra 2 phuong an tinh khoang 0,15m. Phan
bd chénh léch nudc dang 16n nhit trong bio
Washi theo phuong an mo hinh c6 va khong xét
t6i anh hudng cua thiy triéu va song (Nudc dang
[cO xét toi thuy tridu va song] - Nudc dang
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[khong xét t6i thuy triéu va song]) trén hinh 3
cho théy tri s6 16n nhat & khu vuc sat bo bén phai
duong di cua bao co thé dat t6i 0,5m, chiém

1.2
1 —Khimg xét dén thay triéu
visong
0.8 : ; i
==+ xét den thiy trién
0.6 séug

o Nude diang bao (m)

0.4

Thoi gian (gie)

Hinh 2. So sanh mede ddng tai Hon Dau trong
bdo Washi theo phuwong an tinh co va khong xét
toi anh huong cua song

Trong truong hop cuong d bao duoc tang toi
cip 16, két qua tinh toan tai Hon Dau nhu trén
hinh 4 cho thdy nuéc dang 16n nhét tinh theo
phuong an c6 va khong xét téi anh hudng cua
thuy tridu va song lan luot 1a 4,6 va 2.8, chénh
1éch 1,8 m (39%). Phan bd chénh 1éch nuée dang
16n nhét gitta 2 phuong an tinh duoc thé hién
trén hinh 5 cho thay c6 nhiéu khu vuc mi chénh
nude dang téi gan 2,0m, chiém hon 41% muc
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Hinh 4. So sanh mede dang tai Hon Dau trong
bdo Washi theo phwong an tinh co va khong xét
16i anh hwéng cia song. Truong hop ting cdp
bdo téi cap 16 (siéu bio)
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khoang 25% d6 16n nudc dang 16n nhét trong
truong hop mé hinh c6 xét t6i thiy triéu va song.

21

20°

19—

Hinh 3. Chénh léch do cao nudc dang trong
bdo Washi gitra phwong an tinh co va khong
X6t 16i thiy triéu va séng
nude dang tong cong. Nhu vay, co thé thdy rang
trong truong hop bao manh t4i cap siéu bao, mo
hinh tinh nudc dang truyén thdng cho két qua
thién thap rat nhiéu so véi truong hop mé hinh
tich hgp. Chinh vi vay dé dam bao d6 chinh xéac
va an toan trong canh bao nudc dang voi bao
manh va siéu bio can thiét phai sir dung mé hinh

c6 xét téi anh hudng cta thiy tridu song.

j-N- — —
108 106 10y 08

0.5 0.0 5 10

Hinh 5. Chénh léch do cao nuoc dang trong
bdo Washi gitta phwong an tinh co xét toi song
va khéng xét téi séng. Truong hop tang cdp
bdo téi cap 16 (siéu bio)
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- Vi du bao song trong bao

Céc mo6 hinh dy bao soéng trong bao hién tai
phan 16n déu khong xét téi anh huong cua thuy
tridu va nudc dang trong bio, tirc 1a song duoc
tinh trén nén myc nude trung binh, khong ¢ dao
dong dang/rat va dong chay bé mat. Trén thuc
té, tuong tac giita song va dong chay ciing nhu
su thay doi d6 sdu do dao dong thuy triéu va
nude dang bio sé tac dong dang ké t6i phan bd
d6 cao song trong bdo, nhit 1a trong truong hop
siéu bao. Cling voi cach tinh toan va phan tich
tuong ty nhu véi nude dang do bao. Song trong
bdo Washi va truong hop ting tdi cap siéu bio
duogc tinh toan theo phuong an c6 va khong xét
t61 anh huong cua thiy tridu va nude dang.

Trén hinh 6 1a bién thién do cao song tai Hon
Dau trong bdo Washi v6i 2 phuong an tinh, trong
d6 truong hop trén hinh 6a 13 véi cap bao that va
6b 13 voi cép siéu bdo. Két qua cho thay chénh
léch d6 cao song 16n nhat giita 2 phuong 4n tinh
toan voi bio that 12 0,22m (chiém 9%) va vdi cap
siéu bio 1a 1,1m (chiém 19%). Phan bd chénh
léch d6 cao song c6 nghia 16n nhét giita 2
phuong an tinh (D¢ cao séng [Co xét tdi thuy

3.5 —Khongxétdén thiy
triéu va nudce dang
3 - bao n
. R A
==-Co xét dén thuy tricu
a 2.5 vanudc dang bao J
=
2 2
O
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S 15
3]
©
[} 1
0.5 -

0 L L L L L
7/29/200512:00  7/30/200512:00  7/31/200512:00

Thoi gian (gid)

(a)

8/1/200512:00

triéu va nude dang]-Po cao song [Khong xét t6i
thity tridu va nude dang]) cho truong hop cip
bdo Washi that va cép siéu bdo duoc thé hién
trén hinh 7. Két qua cho thiy, véi cap siéu béo,
chénh 1éch dd cao song cd nghia 16n nhét tai vi
tri sat bo va bén phai dudng di ctia bio co thé 1én
ti 2,0m (chiém 31%), trong khi d6 véi cap bao
that chi khoang 0,5m (chiérn 12%). Chinh vi vay
d6i v6i nhitng con bdo ¢ cudng do cip siéu bio
thi cong nghé du bao song can thiét phai xét t6i
anh huong cua thiy triéu va nudc dang bio dé
tranh két qua c6 dy bao thién thap, nhét 14 tai khu
vuc ven bo noi bao di qua.

Nhing phan tich két qua tinh nudc dang va
song trong bio & trén cho thay trong trudng hop
bao ¢ cudng do c& cap 10, 11, két qua tinh séng
va nuée dang khong cé nhiéu khac biét gitta
phuong phap truyén théng va mé hinh tich. Tuy
nhién, v6i cap siéu bao két chénh 1éch rit dang
ké. Do vay, can thiét phai sir dung cong nghé du
bao nudc dang va song trong bdo c6 xét t6i dong
thoi t6 hop cua thuy tridu, séng bién va nudc
dang do bao.

—Khong xétdén thuy
tridu va nuée dang bio ~
II
[N
==-C6 xét dén thuy triéu /
vanude dang bao

Do cao song (m)
W
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Thoi gian (gio)

(b)

Hinh 6. So sanh nuée dang tai Hon Dau trong bdo Washi theo phwong dn tinh c6 va khéng xét toi
danh hwong cia séng. (a) Cap bao that, (b) Cdp siéu béo
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Hinh 7. Chénh léch @6 cdo song c6 nghia 1ém nhdt giita phwong dn tinh séng cé ¢6 va khong xét
toi anh huong cua thuy triéu va nude dang bdo. (a) Cdp bdo thdt, (b) Cap siéu bio

4. Két luin

Trong nghién ciru nay, nudc dang va song
trong bao manh va siéu bao dugc tinh toan theo
2 phuong an, phuong an chi xét tdi tac dong cua
gi6 va khi ap trén nén myc nude bién trung binh
(phuong phép truyén théng) va phuong an xét
td1 tuong tac thuy tridu, song va nudc dang bao.
Bio Washi thang 7 nim 2005 d6 bo vao Hai
Phong dugc lua chon. M6 phong dugce thuc hién
v6i cp bao that khi 6 bo (cap 10) va truong hop
dugc ting t6i cap siéu bao (cip 16) nham danh

gia do chénh léch két qua giita hai phuong an.
Két qua cho théy, chénh léch d6 cao 16n nhit cua
nudce dang bao va song gitra hai phuong an tinh
trong siéu bao 16n hon nhiéu voi cép bao manh,
cu thé co thé 1én t6i 41% va 31% véi cap siéu
bdo va 25% va 12% véi cap bdo manh, tuong
ung. Két qua cua nghién ctru l1am co so kién nghi
thay thé cong nghé du bao truyén thong bang
cong nghé tich hgp c6 xét to1 tuong tac gitra thuy
tridu, song va nudc dang bio.

Loi cam on: Nghién ciru nay duwoc tdi tro boi Quy phdt trién khoa hoc va cong nghé quéc gia
(NAFOSTED) trong dé tai md s6 105.06-2017.07 (céng nghé tich hop diw bdo nuede ding va s6 liéu)
va Dé tai nghién ciru khoa hoc cdp B Tai nguyén va Moi truong ma sé TNMT.2018.05.28 (mé hinh
dir bdo séng va sé liéu). Tdp thé tac gid xin chan thanh cam on.
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STUDY THE SCIENCE BASIS IMPROVEMENT TECHNOLOGY OF
FORECASTING STORM SURGE AND WAVE IN STRONG,
SUPER TYPHOON
Tran Van Khanh', Nguyen Ba Thuy? Nguyen Kim Cuong?
'Oceanography Center
“National Centre for Hydrometeorological Forecasting - NCHMF
SHanoi University of Science

Abstract: In this study, the science basis improvement technology of forecasting storm surge and
wave in strong, super typhoon is discussed based on the results of two methods. In which, in the
conventional method, the wave and storm surge is considerd under the impact of wind and ai pres-
sure on the mean sea level only, while in the new technology that consider the full interaction of
tide, surge and wave by using a coupled model of surge wave and tide (called SuWAT).Two method
was applied for the case of typhoon Washi (July 2005) landfalled at Haiphong city with the real in-
tensity and enhancemet to the level of super typhoon (level 16). The result showed that the difference
of storm surge and wave height between two methods in the case of super typhoon is much higher
than the case of strong typhoon (reality: level 10), coresponding of 41% and 31%, respectively. The
result of this study is the base to replace the conventional model by a coupled model of surge wave
and tide in operarional forecasting.

Keywords: Strong/super typhoon, storm surge, wave. SuWAT.
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