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thay triéu tr muc nudc quan tric dé thu duoc
nude dang di thuong.

3. Két qua phan tich mwc nuée bién dang
cao dj thuwong tai Tuy Hoa - Phu Yén

Dé khang dinh ciing nhu danh gia dinh luong
muc nude bién dang cao di thudng tai Tuy Hoa
- Phu Yén trong céc dot triéu cuong tai Phu Yén,
sb licu quan tric muc nude tai cira bién & khu
vuc ndy s& 1a ngudn tin cdy nhat. Tuy nhién, do
tai Tuy Hoa khong ¢ tram quan tric myc nudc
tai ctra bién, ma chi c¢6 tram thuy van cua song
Pht Lam cach cira bién Da Ring khoang 2 km.
Khi muc nudce bién dang cao di thuong tai ctra
bién Tuy Hoa thi tram thity van Phu LAm ciing it
nhiéu ghi nhan dugc muc nudc dang tai day.
Chinh vi vay, sb liéu muc nudc tai thuy van Phu
Lam 1a ngudn duy nhat dé khang dinh c6 ding
hién tuong myc nudc bién dang cao di thuong
tai ctra bién Tuy Hoa nhu bao chi va nguoi dan
phan anh khong, mic du trong mot sb truong
hop muc nudc tai dy bi chi phdi boi 1i trén song
trong mot sd truong hop.

Ngoai ra, dé o co s& khoa hoc viing chéc hon
nham khéng dinh c6 hién tugng myc nudc dang
di thuong tai khu vuc nay, cling nhu danh gia
dinh lugng muc nude dang cao di thuong tai day,
dé tai cap nha nudc "Nghién ciru nguyén nhan
va xay dung quy trinh cong ngh¢ canh bao, du
bao hién twong myc nudc bién dang di thuong
tai mién Trung va Nam B¢ Viét Nam" da tién
hanh quan tric myuc nude tai ctra bién Tuy Hoa
trong thoi gian 3 thang (tur gitta 15/10/2016 -
15/1/2017) nham muc dich ghi nhan dugc muc
nude dang cao di thuong it nhat 1 1an trong thoi
gian nay. Mac du myc nudc dang di thuong hay
xuat hién vao cac thang cudi va dau nim (tir
thang 9 - 2 nam sau), tuy nhién chung ta khong
biét chac khoang thoi gian xuét hién do chua biét
nguyén nhan va co ché gy hién tugng. Chinh vi
vy dé tai quyét dinh tién hanh quan tric trong
thoi gian du dai dé hy vong ghi nhan duoc hién
tugng nay. Tai thoi diém xay ra cac dot triéu
cuong ¢ trén, khu vuc bién Phu Yén déu khong
c¢6 hoat dong ctia bdo va ap thap nhiét doi.

a) Két qua phan tich tai tram thiiy vin
Phu Lam

Hinh 2 14 ban db cira bién Tuy Hoa va vi tri

TAP CHi KHi TUQNG THUY VAN

tram Phu Lam va tram quan tric muc nude bd
sung cudi nam 2016. S6 liéu quan tric muc nude
tai tram thuy van Phu Lam trong nhitng ngay c6
hién tuong muc nudc bién dang cao di thuong
tai ctra bién Tuy Hoa trong qua khtr dugc thu
thap. Tuy nhién, trong cac dot triéu cuong duoc
ghi nhan, d c6 nhiéu dot xuét hién trong khoang
thoi gian c6 11 trén cac song ¢ tinh Phu Yén. Do
s lidu muyre nude trong nhitng ngay c6 1ii rit kho
dé xac dinh muc nuée dang sau khi loai bo thuy
triéu. Chinh vi vay, chi mot s6 dot nudce dang di
thuong trong nhitng ngay khong co 1 duoc lua
chon dé phan tich. Trong nghién ciru nay, s6 liéu
quan tric muc nudce tai tram thuy van Pha Lam
trong 4 dot triéu cudng xuat hién trong thoi gian
khong c6 1ii duoc Iya chon dé phan tich. Theo d6
tir s lidu quan tric muc nudc, sau d6 loai bo sb
liéu thay triéu (du tinh) dé x4c dinh bién trinh
nudc dang.

Hinh 3 12 bién thién muc nudc quan tric, thiy
triéu dy tinh va nude dang sau khi da loai bo
thuy tridu trong 4 dot triéu cuong: Dot tricu
cuong ngay 9 - 10/12/2011 (Hinh 3a), ngay
19/2/2012 (Hinh 3b), ngay 14/10/2014 (Hinh 3c)
va ngay 22/12/2014 (Hinh 3d). Trong d6 dot
triéu cudong dém 14/10/2014 va 22/12/2014 da
duge bao dién tir Nhan Dan mo ta ¢ nhiéu nha
dan bi soéng cao téi 3 m danh sdp, hon 200 m
duong bi song khoét sdu (Hinh 1) [10]. Két qua
phan tich cho thdy: Trong 4 dot triéu cudng nay
khong c¢6 déu hiéu 16 rang vé su xudt xuét hién
cua lii I6n, tuy nhién dao dong myuc nudc tai tram
thuy van Phu Lam khong hoan toan theo thuy
triéu ma it nhiéu bi chi phdi bai dong chay trén
song;Nudc dang 16n nhit khong xuat hién tai
thoi diém muc nudc tong cong 1én cao nhat;
Nudc dang 16n nhat xuat hién trong dot triéu
cuong 9 - 10/12/ 2011 véi d6 cao lén téi 104 cm
va thoi gian ton tai nude dang > 50 cm kéo dai
t6i 1 ngay. Pot triéu cudng ngay 14/10/2014 mic
du gay thiét hai 16n tai ctra bién Tuy Hoa nhung
nudce dang tai tram thuy van Phii Lam ghi nhan
dugc khong 16n, chi khoang 20 cm. Do vay, tac
dong cua cac dot triéu cudng ngoai nude dang
cao di thuong thi song bién ciing 1a nhan té gay
anh huong lon.
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Hinh 3. Bién thién myc nuwée quan trdc, thiy triéu va mede dang tai tram thity van Phii Lam trong
4 dot triéu cwong tai Tuy Hoa - Phii Yén

b) Két qua phén tich tai tram quan tric muwc
nwéc bo sung tai cira Pa Rang

Dé c6 co cé khoa hoc viing chac hon ghi
nhan diu hiéu cua nudc bién dang cao di thuong

tai Tuy Hoa - Phu Yén, dé tai cap Nha nudc vé
"Nghién ctru nguyén nhan va xay dung quy trinh
cong nghé canh bdo, du bao hién tugng muc
nuéc bién dang di thuong tai mién Trung va
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Nam B Viét Nam” d tién hanh quan tric muc
nude bd sung tai vi tri ngay cira Pa Rang (Hinh
2 va 4b) voi muc dich ghi nhan dugc muc nudc
dang di thuong trong cac thang cubi nam 2016
va dau nam 2017. Vi tri dugc lwa chon ndam ngay
sat clra bién nén hau nhu khong bi anh huong
cua It trén song thudc Tuy Hoa. Budc thoi gian

Hinh 5 1a s liéu muc nude quan tric duoc
trong thang 12/2016. Day 1a sb liéu thé chua
duge xtr 1y. Trong do, tai cac thoi diém c6 danh
dau vong tron 1a khoang thoi gian may duoc rat
1én dé thay pin, con ngoai ra, dao dong muyc nudc
1én xudng theo thuy tridu déu dan ngoai trir xuat
hién lién tiép 2 dinh tridu cao nhatvao ngay 14 va
16/12/2016, ngay cac phuong tién truyén thong
dua tin vé tridu cuong Phu Yén. Két qua phan
tich diéu hoa loai bo thiy triéu dé thu dugc bién
thién nudc bién dang di thuong trong 2 dot tricu
cuong duoc thé hién trén hinh 6 cho thiy nuéc
dang cao nhét 1a 0,6m (ngay 14/12) va 0,7m
(ngay 16/12), déu xuét hién sau khi thiy triéu dat
dinh. Thoi gian ton tai nudc dang kéo dai t6i 5 -
10 gio, twong duong voi quy md cua nude dang
do bdo. Pay 1a ngudn s6 liéu rat quan trong vira
khéng dinh c6 hién tuong muc nudc bién dang
cao di thuong trong nhitng ngay khong c6 bao,
vura danh gid dugc dinh lugng nudc dang
di thuong.

Pé xem xét mdi lién hé gitta dao dong muc
nudc tai cira bién Tuy Hoa va tai tram thily vin

TAP CHi KHi TUQNG THUY VAN

quan tric dugc lya chon 1a 5 phut dé co thé ghi
nhan dugc nhiing dao dong myc nude co chu ky
ngan hon. Trong khoang thoi gian quan tric da
xuét hién 2 dot triéu cuong tai day, ca 2 dot nay
déu duge nhiéu to bao phan anh, nhu bao Phu
Yén, VOV [8].

(b)
Hinh 4. (a) Tram quan trdc muwc née tai Tuy Hoa - Phit Yén tir 15/11/2016 dén 15/1/2017; (b)
Cao dac vét nude ding trong dot triéu cuong ngay 16/12/2016 tai xém Ré - Tuy Hoa

Phu Lam, hay noi cach khac 1a khi c6 hién tuong
muc nude di thuong ngoai ctra bién Tuy Hoa thi
tram thay van Pht Lam c6 ghi nhan dugc khong
va nguoc lai I tai tram thuy van Phi Lam c6 lan
ra ngoai cira bién Tuy Hoa khong, ta xem xét dao
dong muc nudc tai 2 vi tri nay trong 2 dot triéu
cudng lién tiép va duoc so sanh tai hinh 7. Thoi
gian xuét hién nudc dang di thuong tai cira bién
Tuy Hoa cling 1a luc ¢6 1i 16n tai tram Pha Lam.
TU bién thién muc nude tai 2 vi tri nay co thé
thay, trudc thoi diém ngay 14/12/2016 (ngay
xudt hién triéu cuong) ciing c¢6 1 dot 1ii ma tram
Phu Lam ghi nhan dugc. Tuy nhién, bién thién
muc nudc tai tram cira bién khong thdy cé dau
hiéu cua lii trong thoi gian nay, c¢6 nghia sd liéu
muc nude tai ctra bién khong chiu anh hudng
ctia 1tt ma chi do thay triéu va cac dao dong phi
diéu hoa c6 tac nhan ngoai bién. Pay 1a minh
chimg rat quan trong dé khang dinh sé liéu quan
tric muc nude ma dé tai thuc hién ¢ do tin cay
cao dé nghién ctru myc nude dang di thudng tai
day. Trong khi do, tai thoi diém triéu cuong tai
clra bién dat dinh (dém ngay 14 va 16/12) thi
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tram Phu Lam cling ghi nhan dugc 2 dinh muc
nudc cao hon han so voi dinh 1 trude va sau thoi
diém triéu cuong xuét hién. Két qua nay da
khing dinh ring myc nudc dang cao di thudng
tai cira bién Tuy Hoa co thé ghi nhan duogc tai
tram thily van Pht Lam. C6 nghia 1 s6 liéu thu
thap tai tram thuy van Phu Lam trong cac dot
tridu cuong ¢ Tuy Hoa co thé sir dung dé khing
dinh cling nhu danh gia dinh lwgng myc nudc
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dang di thuong tai day nhu da phan tich tai
muc 3(a).

Trén ddy 1a nhirng nghién ctru ban dau vé
hién tuong muc nudc bién dang cao di thuong
trong nhirng ngay thoi tiét khong c6 bio tai Tuy
Hoa - Phu Yén. Nhitng nghién ctru nay s€ lam
co s& dé xac dinh nguyén nhan va co ché cua
hién tugng, tr d6 hudng téi xay dung quy trinh
canh bao, du bao hién tuong nay.

sl o

-\.

U2 T e
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Hinh 5. Bién thién muc nuéde tai tram quan tric bé sung tqi cua bién T uy Hoa thang 12/2016
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Hinh 6. Bién thién myrc nuée quan trdc, thity
triéu va nwoc dang tai tram quan trac myc
nuwoc bo sung Tuy Hoa thang 12/2016

4. Két luan

Trong nghién ctru nay, hién tuong myuc nudc
bién dang di thuong hay dan gian hay thuong goi
1a triéu cuong tai Phu Yén duge phén tich trén
co s sd lidu quan tric muc nudc tai tram thuy
van Phu Lam va tram quan trac myc nudc ngay
tai cira Da Rang (sat cira bién Tuy Hoa) trong céc
dot tridu cuong ma cac phuong tién truyén thong

—Tram quan trdc muc nwéc bd sung

5 ---Tram thdy van Phu Lam
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Hinh 7. So sanh muc nuwoc quan trdc tai tram
quan trdc miee nuée bo sung Tuy Hoa va tram
thuy van Phu Lam thang 12/2016

cling nhu chinh quyén dia phuwong da thong tin.
Trong d6 véi cac dot triéu cuong trude thoi diém
thang 12/2016 st dung s6 liéu muc nudc tai tram
thity van Phu Lam trong mot sé dot triéu cudng
xudt hién vao nhitng ngay khong co 1ii trén cac
song tai Tuy Hoa. Vi dot triéu cuong ngay 14
va 16/12/2016 s6 liéu tai tram quan tric bod sung
dugc sir dung dé phan tich. Mot s6 két qua chinh
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dat duoc nhu sau:

- Trong 4 dot triéu cudng xudt hién vao nhimng
ngay khong co 1u thi tram thuy van da ghi nhan
dugc nudc dang di thuong voi nude dang lon
nhit trong dot tridu cuong ngay 9 - 10/12/2011
1én t6i 104 cm. Dot tridu cudong ngay 14/10/2014
mic du dugc bao chi néu cé nhiéu thiét hai
nhung nudc dang tai tram thily van Phu Lam chi
khoang 20 cm.

- Tram quan tric muc nude bd sung tai cua
Pa Riang thang 12/2016 ghi nhin dugc 2 dot
nudce dang di thuong tai Tuy Hoa véi d6 cao 0,6
va 0,7 m. S liéu da khang dinh lai c6 hién tuong
nuée bién dang tai Tuy Hoa ma trude d6 nhiéu y
kién van con ngo vuc do chua ¢ s6 liéu c6 do tin
cay cao.

- Phan tich mdi twong quan myc nudc tai tram
thuy van Phu Lam va tram quan tric muc nude
bd sung tai ctra bién Tuy Hoa trong thang
12/2016 da khing dinh rang nudc dang tai ctra
bién Tuy Hoa co thé ghi nhan duogc tai tram thuy
van Phii LAm va muc nudc tai cia bién khong
chiu tac dong cua 11 trén song tai Tuy Hoa .

Két qua nghién ctru & trén rat c6 y nghia trong
nghién ctru hién twong muc nudc bién dang tai
Tuy Hoa - Phi1 Yén, trudc hét da khang dinh c6
hién tugng myc nudc dang di thuong trong thoi
ky khong c6 bao. Ngudn sé liéu nay s& lam co so
dé nghién ctru xac dinh nguyén nhédn va co ché
gdy hién tuong myc nudc bién dang di thuong
tai khu vuc nay, day cling la nhitng ndi dung
trong cac bai bao ké tiép.

Léi cam on: Nghién ciru nay duwoc tai tro boi Bé Khoa hoc va Cong nghé trong dé tai "Nghién

cieu nguyén nhdn va xdy dung quy trinh cong nghé canh bdo, dw bdo hién twong muwc nuée bién
ddng di thuwong tai mién Trung va Nam B¢ Viét Nam", ma s6 PTTPL-CN.35/15. Tip thé cdc tic gid

xin chan thanh cam on.
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ANORMALYZE OF WATER LEVEL (SPRING TIDE) IN TUY HOA -
PHU YEN
Tran Hong Thai', Tran Quang Tien?, Nguyen Ba Thuy?, Duong Quoc Hung!
"National Hydrometeorological Service
*Vietnam National Hydrometeorolocical Forecasting Center

Abstract: In this paper, the phenomenon of anormalyze of water level during the spring tides in
Tuy Hoa - Phu Yen was analyzed based on the observation data recorded at Phu Lam station,
a esuary hydrological station located about 2 km from the Tuy Hoa coast line. In additional, the
water level data at a temporacy tide station in Da Rang during December 2016 was also used for
analyze. The results show that during the spring tide in Tuy Hoa - Phu Yen that the media as well as
the local resident inform, the Phu Lam station was recorded anormalyze of water level. The tide
station at Da Rang was recorded two peakof surges occured on December 14 and 16, 2016. It
confirmed that high water level has been occured at the coastal area of Tuy Hoa even without the
tropical cyclon affect. The analysis data also confirmed that the anormaly water level at the coastal
area of Tuy Hoa could be recorded at Phu Lam Hydrological Station.

Keywords: Anormalyze of water level, Spring tide, Tuy Hoa.

TAP CHI KHi TUQONG THUY VAN
S6 thang 04 - 2017

©®



VIEN HAN LAM KHOA HQC VA CONG NGHE VIET NAM
VIETNAM ACADEMY OF SCIENCE AND TECHNOLOGY

ISSN 1859-3097

Tap chi
KHOA HOC VA CONG NGHE

BilEN

JOURNAL OF MARINE SCIENCE AND TECHNOLOGY

S6 dic biét gidi thiéu cac bao cao khoa hgc tai Hji nghi Khoa hoc quoc té ky ni¢m 60
nam nganh Vatly dia cau Viét Nam (1957-2017) va 30 ndm Vién Vatly dia cau thugc
Vién Han lam Khoa hgc va Cong ngh¢ Viét Nam (1987-2017). Ha Noi, 19-20/10/2017.

Special issue with the scientific papers of the International Scientific Conference to
celebrate 60" anniversary of foundation of Vietnam Geophysics (1957-2017) and 30"
anniversary of establishment of the Institute of Geophysics, VAST (1987-2017).
Hanoi, October 19-20",2017.

4B (1.17)

2017

HA NOI



Tap chi Khoa hoc va Cong nghé Bién; Tap 17, S6 4B; 2017: 208-216

DOI: 10.15625/1859-3097/17/4B/12860
http://www.vjs.ac.vn/index.php/jmst

NGHIEN CUU CO CHE GAY NUOC DANG
SAU KHI BAO PO BO TAI VEN BIEN BAC BO

Nguyén Ba Thiy

Trung tam Dy bao khi twong thiy van Trung wong
E-mail: thuybanguyen@gmail.com
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TOM TAT: Trong nghién ctru ndy, co ché gy nudc bién dang cao va kéo dai tai ven bién Bac
B0 sau khi bio Kalmaegi (thing 9/2014) d6 bd vao Quang Ninh dugc phan tich theo sb lidu quan tric
va két qua mo phong cua md hinh sb tri hai duong tich hop SUWAT (Surge Wave and Tide). Trong
d6, nude dang duoec md phong véi truong gid, ap tir mo hinh bio giai tich (theo tham sb bdo) va mo
hinh dy béo sb tri WRF (Weather Research and Forecasting). V&i truong hop st dung truong gi6 tir
moé hinh WRF, phuong an tinh khong xét t6i anh hudng cua gio va khi ap sau khi bao d6 bo dugce thuc
hién dé danh gia vai tro clia trudng gio trude va sau khi bio d6 b téi nudc dang. Két qua cho thay, su
dung truong gi6, khi ap tir md hinh WRF cho két qua sat véi thuc té hon do boi md hinh WRF di mé
phong t6t truong gié va khi ap trudc va sau khi bao di do bo va truong gié manh sau khi bio d6 bo 1a
nguyén nhan gay nudc dang 16n va kéo dai tai khu vuc sau khi bao da di vao bo. Két qua nghién ciru
s& rat hiru ich trong cong tic canh bao, dy bao nude dang do bio tai khu vic.

Tir khoa: Nudc dang sau bdo, SUWAT, WREF, Bic Bo.

MO PAU

Nhing nhan t6 chinh anh huong t6i nudce
déng do bdo bao gdm: Céc tham so bdo (quy
dao, van toc glo ban kinh glo manh, khi ap tdm
bao) thuy tridu, song bién va dia hinh khu virc
(d9 sau va hinh dang duong bo). Thong thuong
nudce dang bao xut hién va dat cuc dai tai thoi
diém bao d6 bo vao bo. Tuy nhién, trong nh1eu
truong hop da ghi nhan hi¢n twgng nude bién
déng tai thoi diém trudce (fore-runner surge) va
sau khi bdo d6 bo (after-runner surge). Trong
d6, hién twong nude dang sau bio db bd thuong
keo dai trong hang chuc gio, di gy nhiéu thigt
hai do tinh bt ngd chua di bao dugc. Mot 5O
truong hop nuée dang sau bio dién hinh nhu:
Béo Vera (1986), Dinah (1987), Caitlin (1991),
Mireille (1991), Rusa (2002), Maemi (2003),
Megl va Songda (2004) db bd vao ven blen
mién Trung Nhét Ban [1]; bao Iker (2008) )
bd vao bac bang Texas-My [2]; bdo Berky
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(1990), Kalmaegi (2014), Mirinae (2016) dd bod
vao ven bién Bic BO cia Viét Nam [3]. Tuy
thudc vao khu vyc ciling nhu dic tmng bao,
nguyéen nhén gy nude dang sau bio c6 thé do:
Tac dong cta hinh the gio, khi ap trude va sau
khi bdo d6 bo, thiy tridu, song bién va hiéu ting
bom Ekman tai luu vuc [1]. Do vay, nghién
cuu nguyen nhan va co ché gay nudc ding
sau bdo can thiét phai thye hién cho timg con
bao va tai khu vuc d6 bo cu thé, sau do de
Xuét cai tlen cong ngh¢ du bao phu hop, nhét
1a trong bdi canh blen d6i khi hau khi duoc
nhan dinh s€ ¢c6 nhleu con bdo manh/siéu bao
v6i dién bién bat thudng anh hudng téi ven
bo cua Viét Nam.

Vi hién twong nude dang sau bio, mot s it
nghién ctru da dugc thyc hién cho cac con bao
cu thé. Tac gia Kim va nnk., (2014) [1 ] da st
dyng md hinh tich hop SuWAT danh gia hién
tugng nudc dang xuat hién sau khi bdo Songda


http://dx.doi.org/10.15625/1859-3097/14/2/4475
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(2004) d6 bo vao ven bo Tottori-Nhat Ban theo
nhi€u phuong an tinh toan (su dung trudng gio,
khi 4p tir mo6 hinh bao giai tich, mo6 hinh so tri
du bao khi tu:ong, co va khong xét to1 anh hu:ong
cua thuy triéu, song va hiéu 1 ng bom Ekman) va
dua ra két luan rang hiéu ing bom Ekman la
nguyén nhan chinh gay hién tuong nudc dang
sau bao va truong gio, khi ap tir mo hinh dy bao
sO tri khi tuong cho két qua phu hop hon mé
hinh béo giai tich. Sau do, quy trinh du bao hién
tuong nudc dang xuat hién sau bao da dugc xay
dung cho khu vuc ven bo Tottori-Nhat Ban [1].
Nghién ctru cua Kenedy va nnk., (2011) [2] cho
hién tugng nudc dang Xuét h1en trude khi bao
Iker (2008) d6 bd vao bic bang Texas cho thay
ngoai hi¢u tng bom Ekman, dia hinh khu vuc c6
anh huong manh dén co ché gdy nudc dang
truGc va sau khi bao d6 bo. Tai Viét Nam,
nghién ciru vé nugc dang bdo co xét toi anh
huong ctia thuy triéu da dugc thuc hién boi mot
s0 tac gia (thi dy: Nguyén Thi Thu Thay (2003)
Nguyén Tho Sio (2008), DS Pinh Chién va
nnk., (2016), Nguyén B4 Thuy va nnk., (2014),
Thuy va nnk. (2017) [3-7]). Noi dung chinh cua
nhu'ng nghlen ctru ndy chu yéu tap chung danh
gia nudc dang khi bao d6 bo vao cac pha tricu
khac nhau. Anh huéng cia song bién t6i nudce
dang do bao gan déy da dugc nghién ctru. Két
quéa ctia Nguyén Xuan Hién va nnk., (2010) [9]
cho thdy nuéc dang do tmg suat buc Xa song
tinh theo cong thirc ban thue nghlem la déang ké
tai ven bién Hai Phong. Mot s6 nghlen cuu nuoe
dang bdo co xét ti anh hudng cua thuy tridu va
song bang mo hinh s6 tri tich hop SUWAT duoc
thyc hién béi nhom tac gia Nguyén B4 Thity va

oM o 8 (MN an
TR P e
ON , 0(N*), 0(NM on
at+ay[d]+@c[d]+gday— M= ed

Véi: n: Muc nudc bé mat; M, N: Thong lugng
trung binh theo d¢ sau, theo hudng x va y; f:
Tham s Coriolis; P: Ap suét khi quyén; d: Do
sdu téng cong d = n+h, véi h 1a d6 siu muc
nudc tinh; A,: HE sd khuéch tan rdi theo
phuong ngang; p,,: Mét d¢ nudc; 1,, 75 Ung suét
ma sat ddy va bé mat; F,, Fy: Ung sudt song
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nnk., (2014), DS Pinh Chién va nnk., (2015),
Vi Hai bang va nnk., (2016), Pham Khéanh
Ngoc va nnk., (2016) [3 6, 9, 10]. Mac du st
dung ludi t1nh khong g1an co do phan giai tho,
tuy nhi€n cdc nghién ctu ¢ trén déu chi ra
rang song bién dong gop mot phan dang ké toi
nudc dang do bao.

Trong nghién ctru nay co ché giy nudc
bién dang sau khi bdo Kalmaegi thang 9/2014
d6 bo vao Quang Ninh duoc phan tich theo sb
liéu quan tric va két qua mod phong ctiia md
hinh so tri tich hop SuWAT véi truong hop su
dung truong g10 khi ap tr md hinh bao giai
tich [11] va md hinh du béo sb tri WRF. Pay
la mot hién tuorng di thuong cua nuge dang do
bdo nén két qua ciia nghién ciru rat c6 ¥ nghia
trong cong tac canh bao, du bao nudc dang
bao tai Viét Nam.

SO LIEU VA PHUONG PHAP TiNH
TOAN

D¢ mé phong nudc dang trong bao
Kalmaegl mod hinh tich hgp thuy triéu, song
bién va nudc dang do bao duoc ap dung, mo
hinh SUWAT. SuWAT bao gdm 2 md hinh
thanh phan 1a md hinh song dai dya trén hé
phuong trinh nuge nong phi tuyen 2 chiéu c6
xét dén nudc dang do ung suat buc xa song va
md hinh SWAN dé tinh song H¢ phuong trinh
co ban ctia mé hinh nu6e nong phi tuyén 2
chiéu dugc mo ta nhu sau:

an oM ON _ ()
a o oy 0
6P 1 I o*M  0*M
8x W( —rh+F)+A[82+ay2] Q)
a—P+—(r —7) +F, )+ A, N, ON €)
ay 0, N b Ox 2 5y2

duge bd sung dé xét nudc dang do song, duge
tinh tr mo hinh SWAN. Co so ly thuyét,
phuong phap giai va diéu kién bién ban dau da
duge trinh bay chi tiét trong Kim va nnk.,
(2010), Nguyén B4 Thiy va nnk., (2014), D
Pinh Chién (2016), Thuy va nnk., (2016) [3, 6,
7,12].
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S lidu quan tric muc nudce, gio va khi ap
tai tram hai van Hon Dau va Hon Ngu trong
thoi gian bdo Kalamegi anh huorng duoc thu
thap dé phan tich co ché nudc dang va klem
ngh1em md hinh. Vi mo hinh WRE, sé liéu
gi6 va khi ap tai phén tich cua co quan Khi
tuong han vira Chau Au dugc thu thap dé mo
phong chi tiét truorng gi6 va khi ap Céc tham
sO bdo (toa do, khi ap, ban kinh gié manh, tdc
d6 di chuyén) trong qua trinh bao di chuyén
vao bd dugc thu thap tai Trung tdm Dy bao khi
tuong thuy van Trung uong dé mod phong
truong gio, khi ap theo moé hinh bao giai tich.
Dé thudn tién cho phan tich co ché cia hién
tuong nudc dang sau khi bdo d6 by, md hinh
SuWAT tinh nudc dang véi phuong an khong
xét tdi anh hudng cua thiy triéu.

CO CHE NUOC DANG SAU KHI BAO
KALMAEGI PO BQ

Hién twong nuéc ding sau bio Kalmaegi do
bé

Bao Kalmaegi c6 quy dao nhu trén hinh 1,
hinh thanh ngoai khoi phia dong Philippines
vao trua ngay 12/9/2014 tir mot Vung ap thap
nhiét doi. Trong qua trinh di chuyén vé phia dat
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lién Viét Nam, cuong do bao da co lic manh
trén cap 13. TAm bdo di vao ven bién Quang
Ninh khoang 21 gi¢ ngay 16/9, 1a luc thuy triéu
xuong thap nhat trong ngay va sau do tiép tuc
di sdu vao dat lién, suy yeu dan thanh ATND.
Béo Kalmaegi gy ra gio manh cap 9 - 10, giat
cap 11 - 12 cho ven bién Quang Ninh va Hai
Phong. Vao sang va trua ngdy 17/9 tac 1a sau
khoang 10 gio bdo d6, khu vuc ven bién Hai
Phong - Quang Ninh di xuit hién nudc bién
dang cao kém theo nhung con song cao tu 3 - 4
m gdy ngdp lut mot s6 khu vyc triing, nhu tai
thi tran D6 Son - Hai Phong (hinh 2). bay la
mot tinh huong kha bat ngo vi day khong phai
1a thoi diém thuay triéu cao nhat ciia nim. Trong
qua trinh bio di chuyén vao ving ven bd Viét
Nam, Trung tdm Dy bao khi tuong thuy vin
Trung uong thuong xuyén cap nhat cac ban tin
dy bao nudc dang do bao va canh bdo nguy co
ngédp lut ving ven bd theo dung quy ché ban
hanh. Khu vuc dugc du bao c6 nudc dang cao
nhat 13 ven bo phia bic tinh Quang Ninh v6i do
cao khoang mot mét nén it ¢6 kha nang gy
ngdp lut vung do bao d6 bd vao thoi diém thuy
triéu xudng thip. Cong tac du bao nudc déang
do bio két thuc khi bao di d6 bo vao dat lién.

L5 -8R
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Hinh 1. So @ duwong di ctia bio Kalmaegi thang 9/2014
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- -

Hinh 2. Song 16n va ngap lut ven b nuge dang bao két hop véi tridu cuong
tai D6 Son - Hai Phong sau khi bdo Kalmaegi d6 bd [Nguon: Bao Diu tu [13]]

Trén hinh 3 1a dao dong myc nudc tong
cOng, thiy trleu va nude dang (muc nudce tong
cong-thuy tridu) tai Hon Dau (hinh 3a) va Hon
Ngu (hll’lh 3b). Nudc dang do bao Kalmaegi co
mot s6 diém khac thuong so voi nhu‘ng con bao
thong thuong 1a sau khoang 3 gio bdo d6 bd

nudc dang moi dat trén 50 cm va thoi gian ton
tai nuGc dang kéo dai t¢i hon hon 12 gio. Tai
tram Hon Ngu, noi rat xa vi tri bdo d6 bo, cling
ghi nhan nudc dang xuét hién sau khi bao do bd
6 gio va nuoc dang cao 0,5 m kéo dai trong 7
gio (hinh 3b).
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Hinh 3. Dao dong cua myc nude tong cong, thuy triéu va nudc ‘dang sau bao
tai tram Hon Dau (a) va Hon Ngu (b) trudc va sau khi bio d6 b vao bo

Co ché giy nuéc dang bdo sau khi bio
Kalmaegy d6 bo

Pé xac dinh co ché giy nudc dang 16n sau
khi bao Kalmaegi d6 by vao dét lién, mé hinh
SuWAT duoc ap dung dé md phong nude dang
theo 2 phuong an: St dung truong gio, khi ap
tinh tir mo hinh bio giai tich v6i cac tham s6
bao (vi tri tam, khi ap tai tdm va ban kinh gi6
manh nhét) dugc xac dinh tai Trung tam Dy
bao khi tuong thuy van Trung wong va phuong
an st dung truong gidé va khi ap tor mo hinh

WRF, m6 hinh hién dang chay du bao nghiép
vu tai Trung tam.

Trén hinh 4a va hinh 4b 1a so sanh s liéu
van tdc gio, khi ap truéc va sau bio d6 bo
dugc tinh tr m6 hinh bao giai tich, mé hinh
WREF va s6 liéu quan tric tai tram khi tuong
hai van Hon Dau. Két qua cho thiy co6 sy kha
tuong dong gilta tinh toan bang mo hinh WRF
va quan trac. Mo hinh bao giai tich cho sai s6
16n véi khi ap 16n hon, van tde gi6 nho va thoi
diém xuét hién van toc gi6 16n nhét sém hon
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so v6i thuc té 1a do khong md ta duoc truong
gi6, khi 4p do gié mua Tay Nam hoat dong
manh sau khi bdo d6 bo gay nén. Chinh do sai
s6 trong md phong trudng giod, khi ap nén két

qua tinh todn nudc dang theo phuong an su
dung mo6 hinh bao gidi tich trong bao
Kalmaegi di cho két qua khac biét rat 16n so
v6i thuc té nhu phan tich sau déy.
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Hinh 4. So sanh két qua tinh todn va s liéu quan tric tai tram khi twong hai vin Hon Dau:
(a) ap suét khi quyén va (b) van tdc gi6 trong bio Kalmaegi

Trén hinh 5 1a so sanh ket qua tinh nudc

dang trong bao Kalmaegi voi s6 lidu quan tric
tai Hon Dau va Hon Ngu Trong do phu’ong an
tinh sir dung s6 liéu gio, khi ap tir mo hinh bao
glal tich cling dugc so sanh tai Hon Dau. Két
qua cho thay truong hop str dung trucmg gio va
khi ap tir m6 hinh WRF cho két qua nudc dang
bdo kha twong dong ke ca bién d¢ va pha nudc

d6, nuée dang tinh theo sb lidu gi6 va khi ap tur
md hinh bao glal thich cho ket qua thap hon
nhidu so v6i sd liéu quan tric tai Hon Dau.
Phuong an st dung truong glo va khi ap tr mo
hinh bao giai tich cho két qua thién thap nuéc
dang sau khi bdo d6 bd 1a do md hinh bio glal
tich khong mé phong duoc truong gio va khi ap
sau khi bdo dd d6 b vao b, nhu di phan tich

dang bio tai Hon Dau va Hon Ngu. Trong khi  trén hinh 4.
N 0%
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o o o A
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Hinh 5. So sanh nudc dang tinh toan véi s6 liéu quan tric tai tram Hon Déu (a)
va Hon Ngu (b) trong thoi gian bdo Kalmaegi anh hudng

bé lam sang té co gdy nudc dang sau bao
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hudng ctia gi6 va khi ap sau khi bio da do b9,
tae la truong gi6 va khi ap gia dinh ¢ trang
thai thoi tiét binh thuong voi van toc gi6 gan
bang “0” va khi ap bang gia tri nén “1013”
(WRF-no wind, trén hinh 6a va hinh 6b). Muc
dich cua phuong an tinh nay nham danh gia
vai tro cua truong gio trudc (front wind) va
sau (tail wind) khi bio d6 bd. Két qua tinh
nuéc dang theo phuong 4n nay duoc thé hién
trén hinh 6a va hinh 6b cho thay, tai Hon Dau,
d6 16n va thoi gian ton tai nude dang nho hon
khi khong sir dung truong gié sau khi bio do
bd. Trong khi d6 tai Hon Ngu muic do giam
ciia nudc ding 16n nhit nho hon so voi tai
Hon Dau. Nhu vay, cé thé thdy rang trudng
gi6 manh sau khi bio d6 b 1a nguyén nhan
gdy nudc dang sau bao tai Hon Dau. bé théy
1d co ché nay, két qua mo phong phan bd
truong glo va nuéc dang tai mot sé thoi diém
duoc thé hién trén hinh 7a, 7b, 7¢ duoc phan
tich. Trong d6, v6i hinh 7a 1a tai thoi diém bao
db bo, hinh 7b sau khi bdo d6 bo 4 gio, hinh
7¢ sau khi bdo d6 bo 6 gid va sau 8 gid bio do
bd trén hinh 7d. C6 thé thiy rang, tai thoi
diém bio d6 bd muc nudc & phia béc cua vinh
Bic Bo bit ddu ting, trong khi d6 khu vuc
phia nam vi tri bio d6 bo (Hon Dau va Hon
Ngu) myc nuéc ¢ dudi myc nudc trung binh,
& phia bén phai bdo do bo gid c6 hudng di vao
bo, trong khi d6 gid c¢6 hudng ra bién & bén
trai bdo dd bo. Sau khi bdo d6 bo 4 gid, muc
nudc phia bic vinh Bic B dang cao nht, tai

Nghién ciru co ché gay meée dang sau khi bo...

Hon Diu va Hon Ngu bit dau dang. Sau khi
bdo d6 bd khoang 6 gid muc nudc tai Hon
Dau dang cao nhét (1,1 m) va sau 2 gio ké tiép
muc nudc tai Hon Ngu dang cao nhat (0,63
m). Trong khoang thoi gian nay, gié ludn doi
dan hudng theo xu thé hudng 1én phia bic va
vao bd. Nhu vay c6 thé thdy rang, truong gio
sau khi bdo d6 bd manh 1én va c6 hudng xoay
dan vao bd 1a nguyén nhin giy hién tuong
nudc bién dang cao va kéo dai sau khi bio da
di vao bo vai gio. Ngoai ra, nue ¢ phia bac
vinh Bic Bo sau khi dang cao di don xudng
phia nam ciing 1a nguyén nhan gay hién tugng
nuéc dang sau bdo tai Hon D4u va Hon Ngu,
da duoc minh hoa trén hinh 8 tai thoi diém sau
khi bdo dd6 bo 6 gid, & d6 dong chay co xu
huéng chay xudng phia nam do muc nudc
phia bic cao hon phia nam.

Két qua phén tich ¢ trén di dwa ra mot sb
kinh nghiém trong cong tac canh bao, du bdo
nudc dang do bao nhu sau: (1) Nudc dang lon
c6 thé xuat hién ngay ca sau khi bdo d6 bo va
ton tai trong thoi gian dai khi gip hinh thé khi
tugng phu hop nhu ¢6 sy két hop cta hoan luu
sau gi6 bdo va gié mua manh, kéo dai théi
hudng vudng goc voi duong bo; (2) Mo hinh
bdo giai tich 1a phuong phap truyén théng dé
mo phong truong gio, khi ap st dung tinh toan
du bao nu6c dang trong bio trong modt sd
truong hop khong thé mé ta phu hop truong
gi6, khi 4p, nhat 1a sau khi bdo tan va c6 hinh
thé khi tuong trdi khac xuét hién.
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Hinh 6. So sanh nudc dang tinh todn va quan trac tai Hon Déu (a) va Hon Ngu (b) trong bao
Kalmaegi theo phuong 4n xét day du truong gio, khi ap va chi xét trude khi bao dd bo
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P

Hinh 7. Phan béotruc‘mg gi6 va nudce dang tai cac thoi diém; Bio d6 bd (a), sau khi bao
dd bo 4 gio (b), sau do6 b 6 gio (c) va sau do bd 8 gio (d)
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Hinh 8. Phan bd truong nudc dang va dong chay tai cac thoi diém sau khi bio do bo 4 gio
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KET LUAN

Trong nghién ctru ndy, co ché giy nudc
dang sau khi bao Kalmaegl d6 bd duoc phan
tich theo sb liéu quan trac va két qua mo phong
ctia mo hinh s6 tri tich hgp SUWAT st dung
truong gié va khi ap tr mé hinh WRF va mo
hinh bio giai tich. Mot s6 két qua dugc tom tat
nhu sau:

Trong bao Kalmaegl nudc ding di xuat
hién sau khi bio d6 bd voi do cao 1€n to1 hon
mot mét, thoi gian ton tai nudc dang kéo dai
12 gio.

M6 hinh SuWAT cho két qua tinh nuéc
dang sau bao Kalmaegi do bd kha tuong dong
voi so ligu quan trac ké ca vé do cao va thoi
gian ton tai nude dang khi sir dung trudng gio,
khi ap tor m6é hinh WRF. Trong khi do véi
phuong an dung truong gid, khi ap tir mé hinh
bao giai tich cho két qua thip véi thuc té.

Trudong gié manh sau bao la nguyén nhan
chinh gy hién tuong nudc dang sau khi bao
Kalmaegi do bo.

Loi cam on: Nghién ciru nay duge tai trg boi
Quy phat trién khoa hoc va cong ngh¢ qudc gia
(NAFOSTED) trong d& tai md s6 105.06-
2017.07 va Bo khoa hoc va cong nghé trong dé
tai ma s6 DPTTDL-CN.35/15. Tac gia xin chan
thanh cam on.
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THE MECHANISM OF AFTER-RUNNER STORM SURGE ALONG THE
NORTHERN COAST OF VIETNAM

Nguyen Ba Thuy

National Centre for Hydrometeorological Forecasting

ABSTRACT: In this study, the mechanism of sea level rise along the Northern coast of
Vietnam after the landfall of the Typhoon Kalmaegi (September/2014) at Quang Ninh province was
analyzed based on the observation data and the results of a coupled model of surge, wave and tide
(called SUWAT), by using asymmetric and symmetric wind and pressure fields. For the asymmetric
wind and pressure field, the Weather Research and Forecasting (WRF) model was used, while for
the symmetric wind and pressure field, a parametric wind and pressure model was used. In the case
using wind fields from the WRF model, the case that did not consider the effect of tail wind field
after the typhoon landfall was also conducted in order to assess the role of the wind field before and
after the typhoon landfall on the surge. The results showed that the case using wind and pressure
field from the WRF model showed better agreement with observation data, because the WRF
model well simulated the wind and pressure field before and after the typhoon landfall. The strong
tail wind mainly caused the high surge in the area. This research result will be useful in warning and
forecasting storm surges in the area.

Keywords: After-runner storm surge, SUWAT, WRF, Northern coast.
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Ngay nhan bai: 20-4-2016

TOM TAT: Trong nghién ctru nay dinh lugng cdc thanh phin nudc dang gdy ra boi gié, 4p
sut khi quyén va séng trong bo duoc tinh todn phan tich bang mé hinh sb tri tich hop thuy triéu,
séng bién va nude dang do bdo (SuWAT - Surge, Wave and Tide). Anh hudng cua thiy tridu ciing
dugc xem xét danh gid. Trong d6, thuy triéu va nudc dang do bio duoc tinh todn dya trén hé
phuong trinh nuée ndng phi tuyén hai chiéu c6 xét dén nude dang tao boi tmg suét séng tinh tir md
hinh SWAN, mét mé hinh thanh phan trong mo6 hinh SUWAT. M6 hinh da dwoc dp dung dé tinh
toan nudc ding trong bio Xangsane d6 bd vao Da Ning thang 9/2006 véi mot sb phuong an tinh
toan khéc nhau. Két qua cho thay, anh huong ctia thiy tridu 12 khong dang ké do bién do triéu nho,
nude dang do dp suat khi quyén chi dang ké ta1 vung ngoai khm khi cudng d6 bao con manh. Trong
khi do, tai viing ven bd nudc ding do tmg sudt gié va img suét séng chiém phan 16n trong muc nudc

dang téng cong trong bio.

Tir khéa: Nudc dang do bio, twong tic nude ding - séng - thiy tridu, mé hinh tich hop nude

dang, séng va thuy tridu.

MO PAU

Véi 3.260 km du:orng bo bién nam trong
khu vue chiu tac dong cua bao va ap thép nhiét
doi tay—bac Thdi Binh Duong, hang nam trung
binh ¢6 khoang hon 5 con bao d6 bo vao vung
bo bién Viét Nam [1-3]. Tai ving ven bién, bao
thu:orng gdy nén hién tuorng nudc dang lam
ngap trén dién rong gay nhleu thiét hai vé
nguoi va cua. Trén thé glO’l gin ddy da ghi nhin
nhiéu con béo gay nudc diang cao nhu bao
Katrina d6 bd vao bang New Orleans, Hoa Ky
thang 8/2005 gay nudce dang téi hon 8 m lam
gan 1.200 ngudi chét, ~gdy thiét hai khoang 75
ty USD; bdo Nargis d6 bo vao Myanmar thang
5/2008 1am hon 130.000 ngu’orl chét; va déc biét
gin day siéu bao Haiyan cip 17 d6 bd vao
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Philippines thang 11/2013 gay nudc dang cuc
dai 6,5 m lam hon 6.000 nguoi chet thiét hai
1én dén 14 ty USD. Tai dai ven bién Viét Nam
cung da ghl nhan nhleu con bao gy gié manh,
song 16n va nude bién déng cao nhu bio Washi
(7/2005) @6 bd vao Hai Phong gy nudce ding
1,95 m tai bd Son; bio Xangsane (9/2006) do
bd vao Pa Ning giy nudc dang khoang hon
1,4 m tai Son Tra; bao Ketsana (9/2009) d6 bd
vao Quang Nam gay nudc dang 2,4 m tai Hoi
- [4,5].

Nu6c bién dang trong bao chu yeu phu
thugc vao céc tham s6 bao (d¢ giam dp ¢ tam,
van tdc gi6, ban kinh vung gi6 cuc dai, hu:orng
di chuyén cua bio...), dia hinh vung bo (do sau
va hinh dang dudng bo), thuy triéu va séng (do
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gio) Chinh vi vay, nghién cliru anh hu:ong cua
céc yéu to trén dén nudc dang do bao va danh
gia dinh lugng cédc thanh phan nudc dang trong
bdo cho mdt khu vuc cu thé s& c6 ¥ ngh1a khoa
hoc trong xay dung bai toan du bao nudc ding
do bao. Tai Viét Nam, nghién ctru nudc dan
co xét den anh hudng cua thuy tridu da duoc dé
cap den trong mot s6 cong trinh nghién cuu
nhu Tran Tan Tién va nnk., [61, Nguyen Xuéin
Hlen [71, Nguyen Tho Sao [8] Céc két qua cho
thdy anh hudng cua thuy triéu chi dang ké tai
nhitng khu vuc c6 bién do tridu 16m, dic biét
khi bdo d6 bd vao lic trleu cuong. Trong khi
d6, anh hudng cta séng bién téi nude dang do
bao mdi chi dugc quan tim nghién ctu trong
nhitng nim gan day Nguyén Xuén Hién [4] da
thyc hién tinh nudc dang do séng theo cong
thae thyc nghiém tai khu vuee ven bién Hai
Phong va thay rang nudc diang do séng céd the
chiém tir 20% dén 30% muyc nuéc ding tong
cong trong bao. Nghlen ctru nudce dang do séng
bang md hinh sb tri tich hop da duoc thyc hién
boi DA Pinh Chién va nnk., [5, 9] trong bao
Xangsane thang 9/2006 ) bo vao Pa Nang va
Nguyén Ba Thiy va nnk., [10] trong bao
Kalmaegl thang 9/2014 db bo vao Hai Phong -

uang Ninh. Két qua cua cac nghién clru nay
deéu cho thay khi xét dén anh huéng cua song
trong mot sO truong hop, nude dang do séng c6
thé chlem 35% nudc dang tong cong trong bao.
Trén thé gii dd c6 mot s nghién ciu khang
dinh myc nude dang do song déng gop phan
dang ké vao nudc ding tong cong trong bao va
trong nhleu trudng hop nudc dang do séng co
thé chiém toi 40% nude dang tong cong trong
bao [11-13]. Ket qua cua cdc nghién ctru trén
déu chi ra rang néu chi thuan tuy tinh nudc
dang gay boi ing suat gi6 va do g1am ap O thm
bao ma khong xét dén anh hudng cua song déu
cho két qua nho hon gia tri thyc té.

Trong nghién ctru nay, anh hudng cua thuy
tridu va séng bién t61 nude dang do bao duoc
phédn tich dua trén két qua tinh todn bang md
hinh SUWAT. M6 hinh nay da khic phuc dugc
han ché cia mot s6 mé hinh, cong ngh¢ dugc
xdy dung trude day, do 1a xem xét dong thoi
tuong tac giita thuy tridu, song bién va nudc
dang trong bao [9, 12, 13]. Trong d6 anh hudng
ctia thuy triéu va séng bién téi nudc dang do
bdo, duoc hiéu 1a su khac biét caa két qua tinh

Nghién cuu danh gia dinh luong...

nudc dang do bao cua mo hinh khi c6 va khdng
xét dén thuy tridu hay séng bién. Ngoai ra nudc
dang do khi dp va gi6 cling duoc tinh todn phan
tich. Con bio manh Xangsane dd b vao ba
Ning théang 9/2006 duoc lwa chon dé tinh todn
phén tich. Cdc két qua tinh todn phan tich da
lam séng t0 vai tro va mac do anh hudng cua
céc thanh phin giy nudc dang trong bio tai
khu vuc ven bo cling nhu xa bo tai khu vuc nay.

TAI LIEU VA PHUONG PHAP

pé nghién ciru anh hudng cua thuy tridu va
séng bién téi nuéc diang do bdo, md hinh tich
hop SUWAT (Surge, Wave and Tide) tinh todn
dong thoi thuy triéu, séng bién va nudc dang
do bao da dugc dp dung. SUWAT bao goém 2
md hinh thanh phan la md hinh dya trén h¢
phuong trinh nude nong ph1 tuyen hai chiéu c6
tinh dén ung suat song va m6 hinh SWAN tinh
todn cdc yéu td song blen V6i viée xét tac
dong song, mo hinh c6 thé tinh den ca ung suat
séng va su blen dong cua ng suét glo do hé s6
khéng trén bé mat thay ddi khi co séng. Co sé
ly thuyet cua md hinh SUWAT duogc trinh bay
chi tiét trong cdc cong trinh [9, 12, 13]. Viéc
hiéu chinh va kiém dinh mé SuWAT cho tinh
todn thuy tridu va nudc dang do bio tai Viét
Nam da duoc thuc hién trong [9, 10, 14]. Poi
V61 bai toan nudc ding do bdo, mo hinh dugc
tinh toan theo 4 phuong an khac nhau:
a) Khong xet dén thuy tridu va song, b) Chi xét
dén thay triéu; c) Chi xét dén séng va d) Xét
ddng thoi ca thiy triéu va séng.

Trudng gi6 va dp trong bdo duge dua vao
md hinh SUWAT dé tinh nuéc dang do bao
duoc lay tir mo hinh bio giai tich cua Fujii va
Mltsuta [15], Schloemer [16]. Co s¢& 1y thuyet
va klem chu’ng md hinh bao gidi tich nay da
duoc dé cap trong [9].

DANH GIA DINH LUQNG CAC THANH
PHAN NUGC DANG TRONG BAO

Mién tinh, lwéi tinh, diéu kién bién

bé nghlen ctru anh hudng cua thuy triéu,
séng blen va nudc dang do bédo cho khu vuc
ven bién mién Trung ma ba1 bao dé cap, md
hinh SUWAT duoc thiét ké trén ludi chir nhét

va 1dng 3 16p: Mién tinh 16n nhat (ludi Bién
bong - ludi D1) tir vi @6 8° - 22°N, kinh d¢

133



Vii Hai Pang, Nguyén Bd Thity,...

105° - 120°E c6 do phan giai 4 phiit (khoing
7,4 km), mién tinh 15ng ke tiép - ludi khu vuc -
D2 (xem hinh 1) dugc thiét 1ap bao trum va m¢
rong vé phia bic cua tinh Quang Binh va phia
nam cua tinh Quang Nam tir vi d§ 12° - 18°N,
kinh tuyén 106° - 111°E, d¢ phan gidi 1 phut
(1,85 km), mién tinh thir 3 (lu6i dia phuong -
D3) c6 do phan gidi 0,5 phiit (khoang 925 m)
vai vi tri dugce xac dinh sao cho ¢6 thé bao trum
hét nhitng khu vuc ¢6 nude dang dang ké (16n
hon 0,5 m). Hé thng ludgi long duoc xay dung
cho khu vyc nghién ciru nham hai muyc dich:
(1) C6 thé chi tiét héa sy bién doi phtre tap cua
dia hinh ciia khu vyc ven by nhim tang do
chinh xdc tinh todn; (2) Phuc vu tinh nu¢c ding
do s6ng boi vi nude dang do song thuong chi
¢6 thé duoc phét hién khi md hinh dwoc thlet
lap trén ludi tinh c6 do phan giai cao. Céc ket
qua ctia Soo Youl Kim va nnk., [13] cho thay
rang viéc tang do phan dai ludi t1nh s€ chu yéu
lam tang d¢ chinh xdc thanh phin nuéc dang
do 1 ung suét séng tai Vung ven bo. Tuy nhién, di
kém voi tang do phén giai ludi tinh la phai tang
s6 1u:orng ludi 16ng nhau cling nhu doi hoi hé
thong mdy tinh manh hon dé dam bao thoi glan
tinh todn. Mat khac, nhu da dugc trinh bay ¢
phan trén anh hu:orng cua song den nudc dang
trong bdo dugc md hinh tinh dén bao gdm

106 107 108 108° 110 1711

khong chi la u:ng suat song ma con tinh dén sy
blen dong cua Umg sudt glo do hé s6 khang trén
bé mit thay d6i khi c6 séng. Chinh vi vay,
trong nghlen ctru nay ching toi lya chon do
phan gidi 16n nhat cho Iudi tinh 1a 925 m véi
muyc tiéu ban dau 1a danh gia dugc mirc do anh
hu:orng ctia song dén do cao nuéc ding tong
cong. Viéc tang do phan giai ludi tinh s€ dugc
thuc hién trong nhirng nghién ctru tiép theo. Dit
liéu dia hinh dwoc lay tr GEBCO (General
Bathymetry Chart of the Ocean) cia BODC
(British Ocean Data Center) do phén giai 4
phut cho luéi tinh Blen DBong, 1 phat cho ludi
tinh mlen va dugc sb hoa tir ban d6 dia hinh
day bién ti 18 1/100.000 ciia Téng cuc Bién va
Hai ddo dung cho viung ven bd. Hinh 1 minh
hoa truong do séu dia hinh (a) va ludi tinh D2
(b). V6i ludi tinh Bién Dong, tai bién long,
hing s6 diéu hoa cia 16 séng tridu (M2, S2, K1,
01, N2, P1, K2, Q1, M1, J1, OO1, 2N2, p2, yZ
L2, T2) duoc lay tir m hinh thiy tridu toan cau
(NAO.99b, NAO.99Jb model [17]) lam diéu
kién bién. Theo ciu tric ciia mo hinh SUWAT,
ludi tinh tinh hon s& st dung két qua tinh myc
nudc va dong chay tir ludi thd lam diéu kién
bién long. Hi€u chinh md hinh SUWAT trong
tinh todn thuy triéu cho cho khu vyc ven bo
Viét Nam da thuc hién trong [14].

1067 107 1087 109°  110°

107°  108° 109

Hinh 1. Dia hinh (a) va ludi tinh khu vuc - D2 (b)

Hinh tron mau d 1a vi trf tram khi twong hai van Son Tra,
duong mau do6 1a duong di cia bao Xangsane (2006)

Anh huéng cia thiy triéu téi nwée dang do
bao

bé xem xét anh hudng cia thuy triéu, so
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liéu bao Xangsane thang 9/2006 d6 bd vao Pa
Nang va s6 liéu quan tric muc nudc theo glo
tai Tram Khi tuong Hai van Son Tra dugc su
dung dé tinh todn va phan tich. Trong truong



hop nay, md hinh tinh cho 2 phu'O'ng an: a) C6
va b) Khong xét dén anh hudng cua thuy triéu,
trong ca 2 truong hop déu khong xét dén séng
bién. Bién d9 triéu tai tram Son Tra trong thoi
gian bao d6 bo 1a chi khoang 1 m. Két qua so
sanh thé hién trén hinh 2 da cho thay anh
huO'ng cua thuy trleu 1a khong déng ké boi bién
do trieu ldc bao d bo khong 16n.

1.6
1.4 4
1.2 4

14
0.8
S 061
0.4 4
021 £ 7

-6 Quan tric
—Khéng thity triéu
—Co6 thuy tridu

ng (m)

Nude d

9/30/2006 19:12 10/1/2006 19:12

o =
KOV

04

Thoi gian (gio)

Hinh 2. Nuéc dang do bao tai tram Son Tra
theo phuong an: a) C6 va b) Khong
xét dén anh hudng cuia thuy triéu

Anh hwéng cia séng bién téi nwée dang do
bao

Pé xem xét anh hu:é'ng cla séng a6i véi
nudc diang do bao, cling véi viéc su dung sO
liéu bao Xangsane thang 9/2006 d6 bd vao Pa
Nang va s6 liéu quan tric myc nudc theo gio
tai Tram Khi tuong Hai vin Son Tra dé phan
tich. Trong truong hop nay, md hinh tinh cho
truong hop: a) C6 va b) Khong xét dén anh

Nghién cuu danh gia dinh luong...

hudng cua séng. Két qua so sanh thé hién trén
hinh 3 da cho thdy anh hu:0'ng cua song bién Ia
kha l6n. Do chénh 1éch g1ua két qua tinh todn
trong truong hop c6 va khong xét dén anh
huéng cua séng tai thoi diém nudc dang dat
cuc dai khoang 0,3 m. So sanh d¢ 16n nude
dang tinh todn theo md hinh va s0 liéu, quan
trdc, gid tri nuoc ding Ion nhét tiép can gan véi
sO liéu quan trac hon so véi trudng hop khong
xét dén anh hudng cia séng.

1.6
1.4
1.2 A

-6~ Quan tric
— Khéng xét dén song

— Xét dén song

9/29/2006 19:12 9/30/2006 19:12 10/1/2006 19:12

Thoi gian (gio)

Hinh 3. Nudc dang do bao tai tram Son Tra
theo phuong an: a) C6 va b) Khong
xét dén anh huong cua séng bién

Phan bd nuéc ding lon nhét trong bao cho
2 truong hop dugc thé hién trén hinh 4a,
hinh 4b cho thay pham vi va d§ cao nudc dang
tang dang ké khi mo hinh tinh dén dong gop
cua nuGc dang do séng. Két qua nay di cho
thdy dé ning cao do chinh xdc trong du bdo
nghlep vu thi can thiét pha1 tinh dén phan dong
gbp cua nude dang do séng.

108"
b)

Hinh 4. Phan b nudc ding bao lon nhat trong tmong hop khong (a)
va c6 (b) tinh dén nudc dang do séng
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Nuée dang do wng suét gié va khi ap trong
bao

—Khi dp
— Ung xuét gi6
— Séng

0.8 1

0.6

Nudc dang (m)

9/25/20006 0:00 9/25/2006 12:00 9/26/2006 0:00 9/26/2006 12:00 9/27/2006 0:00

Thoi gian (gio)

Hinh 5. Nu6c dang do khi dp, ing sudt gié
va song tai tram Son Tra

Phan 16n nhiing nghlen cliu Ve nudc dang do
bao trude day chi yeu dé cap dén nudc dang do
gi6 va do giam khi 4p ¢ tim bao. Tuy nhién cac
nghién ctru tich bit sy d(')ng gbp cua 2 thanh
phan nay Ia rét it, chu yéu theo cdc cong thirc
giai tich, chua c6 tinh toan theo mé hinh sé tri.
Trén hinh 5 la dao dong theo thoi g1an cla céac
thanh phdn nudc ding do tng suét gi6, khi dp va
song trong bdo do con bao Xangsane gdy ra tai
tram Son Tra. Két qua cho thay, nudc dang tai
Vung ven bo chu yeu do dong gop ctia ung suét
gi6, tiép dén 1a khi 4p va cudi ciing do séng.

Trén hinh 5 chi la phan tich nudc dang gay
boi gi6, dp va song tai Vung nudc nong ven bo.
Phan b nuGe dang do céc thanh phan nay gay
nén c6 thé c6 nhiéu khéc biét theo khong gian
cua vung bdo anh hu:0'ng Trén hinh 6a, 6b, 6¢
1a phan bd theo khong gian nudc dang 16n nhét
trong bao duoc tao bdi khi ép, u:ng suét gié va
song Két qua cho thiy Vung nudc dang do khi
ap lon tap chung chi yéu 2 bén duong di cua
bao, cang vao gan bo nudc thanh phan nudc
dang nay g1am di do d¢ giam ap tai tam bao
giam trong qué trinh di chuyen vao bo. Trong
khi d6 nudc dang do u:ng suat gi6é chu yeu tap
chung ¢ Vung ven bo va ph1a bén phai vi tri bdo
d6 bo, cang vao gan bo nude dang do ng sudt
gi6 cang tang, nguyén nhan chinh 1a do hi¢u
ung don nude vung ven bo. Tuong ty nhu nude
ding do ung suat gio, nudc dang do séng cling
tap trung chd yéu vung ven bd do tai nhiing
khu vuc c6 d6 cao song 1on, do sdu giam lam
phat sinh séng vo.
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Hinh 6. Phan bo nudc diang lon nhat do: (a) khi
ap, (b) Gmg suit gi6 va (c) séng bién trong bio
Xangxane thang 9/2006

KET LUAN

Trong nghién ctru nay, anh hudng cta thuy
tridu, nudc dang do soéng, l'Ing sudt gio va do
giam khi 4p & tdm bao t61 nude dang trong bao
duoc phan tich dua trén cic két qua tinh todn
bang md hinh SUWAT vdi cac phuong an tinh



toan khac nhau cho truong hop con bao
Xangsane d6 bo vao ba Nang thang 9/2006, do
la: a) Khong xet den thuy triéu va séng; b) Chi
xét dén thuy tridu; c) Chi xet dén séng; va
d) Xét dong thoi ca thiy tridu va séng.

Két qua cho thay, anh hudng cua thuy tridu
la khong déang ke do bién do triéu nho, nudce
dang do u:ng sudt fuly chiém chu dao, sau day la
khi & ap va song | bién. Nudc ding do 1 ung suat gio
va séng chu yéu dat gid tri 16n & vung ven bo
phia bén phai bao d6 by. Trong khi d6 nudc
dang do khi ap co6 d¢ lon tap trung quanh
dudng di cua bao va glam dan khi vao Vung
ven bd. M6 hinh khi c6 xét dén anh hu:ong cua
song da lam tang d¢ chinh xdc cua két qua tinh
toan nudc ding toan phan trong béo.

Loi cam on: Nghién ciru nay dugc tai trg boi
Quy phat trién khoa hoc va cong nghe qudc gia
(NAF OSTED) trong dé taii ma so 105.06-
2017.07 va Bo Khoa hoc va Cong nghé trong
dé tai ma s6 PTTPL-CN.35/15. Tap thé tic gia
xin chan thanh cdm on.
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THE STUDY ON QUANTITATIVE ASSESSMENT OF STORM
SURGE COMPONENTS BY NUMERICAL MODEL

Vu Hai Dang', Nguyen Ba Thuy?, Do Dinh Chien’, Sooyoul Kim*

"Institute of Marine Geophysics and Geology, VAST
*Vietnam National Center for Hydrometeorologcical Forecasting
Vietnam Institute of Meteorology, Hydrology and Climate Change
*Graduate School of Engineering, Tottori University, Tottori, 680-850, Japan

ABSTRACT: In this study, components of storm surge caused by wind, atmospheric pressure
and wave are calculated and analyzed by using integrated numerical models of tides, waves and
storm surge (SUWAT - Surge, Wave and Tide). The influence of tide is also considered. In which,
tide and storm surge are calculated based on two-dimensional nonlinear shallow water equations
considering surge component generated by wave radiation stress that is calculated from the SWAN
model, a component model in SUWAT model. The model is applied to calculate storm surge during
Xangsane typhoon in Da Nang in September 2006 with a number of different computing cases. The
results show that influence of tide is negligible due to small tidal amplitude, surge caused by
atmospheric pressure is only significant in offshore areas where storm intensity is still strong.
Meanwhile, surge components caused by wind stress and wave radiation stress dominate total water
level in coastal areas.

Keywords: Storm surge, interaction of surge, wave and tide, a coupled model of surge, wave
and tide.
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NGHIEN CUU & TRAO DbOI

MO HINH ROMS 2D DU BAO NUOGC DANG DO BAO VA
GIO MUA TAI VIET NAM

Nguyén Ba Thiiy®, Pham Khanh Ngoc®, D Pirc Tién®, Tran Quang Tién®,
Lars R. Hole®, Nils Melsom Kristensen®, Johannes Rohrs®
(OTrung tAm Du bao Khi tugng Thiy van Trung wong
@Vién Khi twong Nauy

rong nghién ciru nay, nuwde dang do bdo va gié miia dwoc tinh todn thir nghiém bang

Z mé hinh ROMS 2 chiéu. Trong dé, cé 3 trieong hop gdy nweée ding dwoc thir nghiém la

bédo Xangsane thang 9/2006, hoan luu sau bdo két hop véi gié mua Tdy Nam sau bdo

Kalmeagi thang 9/2014 d6 bé vao Quang Ninh va nuéc ding trong dot triéu cuong ky luc tai thanh

phé Ho Chi Minh ngay 20/10/2013. Két qua cho thdy mé hinh mé phong tiwong doi tot mede ding

do bdo ciing nhw gié mia. Nuée ding do gié miia gdy nén trong dot triéu cuong thdng ngdy

20/10/2013 tai ciea séng Sai gon cé thé lén toi 0,4 m, ddy la phan dong gép rdt dang ké trong muc
nuéc tong cong gdy ngdp lut tai thanh phé Ho Chi Minh.

Tir khoa: Nudc dang do bao, bao, gio mua.

1. Mé dau

Viét Nam la mdt trong nhitng nudc c6 nguy
co nude ding bio cao trong khu vuc, nhét 1a tai
dai ven bo phia Béc va Bic Trung Bo, do day la
noi 6 tan suat bao hoat ddng manh, dia hinh ven
bd lai nong, déy thoai. Lich sir da ghi nhan nhiéu
con bio gay nudc dang 16n da gy thiét hai nhiéu
vé ngudi va cua nhu Damrey, va Washi (2005),
Xangsena (2006), Ketsana (2009).

Ngoai hién tugng nude dang do bao, trén thuc
té con ghi nhan duoc nhiéu truong hop nudc
dang khong di kéem véi hoat dong ctia bao. Cac
dot nude dang chi yéu xay ra vao cac thang 10,
11, 12 va thang 1, mot s6 dot xay ra vao thang 2
va thang 3 dwong lich hing nim [1]. Pay la
nhiing thang c6 bién do thuy tridu cao va cac dot
nuoc dang thuong trung voi thoi ky gié mua
Dong Béc c6 cudng d6 manh, duy tri nhiéu ngay
va ting cuong 1an sau xudng phia nam. Theo mot
vai két qua nghién ctu, tai Viét Nam trong
nhimg dot gi6 miia manh (cap 6, 7) va kéo dai 2
dén 3 ngay ciing c6 thé gdy ra nuéc dang dang
ké, khoang tir 30 - 40 cm, c¢6 khi cao hon [3, 4].
Duya theo ) liéu phan tich muc nudc nhiéu nim
tai cac tram hai van va thuy van cira song, Hoang
Trung Thanh (2011) di chi ra ring ngoai dao
dong thuy triéu, trong dao dong clia muc nudc

TAP CHI KHI TUQNG THUY VAN

bién ven bd va hai dio nudce ta con thudng xuyén
xuét hién cac dot nude dang, nudc rat; thoi gian
cua cac dot nudc dang, nudc rat chiu anh hudng
chi yéu boi ché d6 gio, nhat 13 trong gié mua
bong Bic; cac dot nudc dang, rat nho hon 0,5 m
chiém dai da s6 va nude dang trong cac dot gid
mua c6 thé dat t6i 0,3 - 0,4 m. Nude ding gay ra
boi gié mua thudng xay ra chu yéu & khu vuc
ven bién céc tinh tir Quang Tri dén Ca Mau, nhat
1 tai cac ving bién nira kin, cang bién va cira
song, trong do6 hién tugng triéu cuong tai thanh
phé H6 Chi Minh (TPHCM) duoc nhic dén
nhiéu nhét [1].

Trong nhitng ndm gan day, lién tiép myc nudc
triéu cuong tai TPHCM ¢ muc cao, tinh hinh
ngap lut nghiém trong & nhiéu khu vuc trong
thanh phd xay ra nhiéu hon, gay ngap tng, lam
anh huong 16n dén doi song va san xuat cia nhan
dan. Ngoai ra do yéu t6 tricu thién vin va mua
1, rat c6 thé tridu cuong tai TPHCM c6 phan
dong gop dang ké ciia nude dang do gié mua.

Vi vy, viéc nghién ctu tinh toan, du bao do
bdo va gié mua tai Viét Nam la rat can thiét
nham gop phan phong tranh va quy hoach.

Trong nghién ctru nay, mo hinh ROMS 2D
duoc xay dung cho diéu kién cua Viét Nam va
thtr nghiém tinh toan nude dang trong bao va gio
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mua cho 3 truong hop. Két qua ban déu da danh
gi4 kha ning va trién vong ap dung mo hinh vao
du bao nghiép vu nudc dang do bao va gio mua
tai Viét Nam.

2. Giéi thiéu m6 hinh ROMS

ROMS 1a mo6 hinh dai duong quy mo khu vuc
va phat trién boi dai hoc California va dai hoc
Rutgers (Hoa Ky) [6]. La m6 hinh ma ngudn mé
nén ROMS mang tinh cdng déng cao, duoc
nhiéu nha nghién ctru str dung v6i quy mo khong
gian va thoi gian khac nhau: tir dai ven bo tdi cac
dai duong thé gii; mo phong cho vai ngay, vai
thang va téi hang chuc nam. M6 hinh ROMS
duogc xdy dung trén co so cac nghién ciru sb tri
bac cao méi nhét cung voi ky thuat tién tién cho
phép trién khai mot cach c6 hiéu qua cac tinh
toan c6 do phan gidi cao. M6 hinh gidi cac
phuong trinh thuy tinh cho thity vuc c6 bé mit tu
do v6i dia hinh day phuc tap trén hé ludi cong
truc giao theo phuong ngang va thich ung dia
hinh theo phuong thing dimg. Vi bai toan nude
dang do bao va gié mua trong nghién ciru nay,
md hinh ROMS 2D dugc Iya chon. Chi tiét vé

NGHIEN CUU & TRAO POI

md hinh ROMS dugc trinh bay tai [6].

3. Két qua ap dung thir nghiém

3.1. 6 lidu dau vao cho mé hinh

a. Mién tinh, ludi tinh va s6 liéu dia hinh

Mién tinh nudc dang do bao va gié mua bao
gdm: -2.5 - 26,0°N; 97,0 - 125,0°E (Hinh la).
Luéi tinh cong dugc xay dung gém 498 x 498
6 ludi véi kich thudce bién doi theo hudng kinh
do la tr 2,6 - 6,6 km va theo huong vi do 1a tu
3,7 - 8,0 km, theo xu thé chi tiét cho vung bo
(Hinh 1b). Dia hinh day bién 1a sb liéu 1ay tur
ETOPO-1 ¢6 d6 phan giai 1 phut (Hinh 1a).

b. S6 liéu gio, ap

Truong gid, ap dugc st dung cho mé hinh
ROMS la truong gid tai phéan tich ¢ do cao 10 m
va khi ap trén bé mit bién, & dinh dang netCDF,
c6 d6 phan giai ngang 15 km duoc ldy tir san
pham chay nghiép vu tai Trung tim Du béo khi
tuong thuy van Trung wong. Tir s6 liéu nay, mo
hinh ROMS s€ ngi suy vé hé toa do cong truc
giao tuong thich ung véi tung budc thoi gian
tinh cua mo6 hinh.

Hinh 1. (a) Mién tinh va truong d¢ sdu, (b) Ludi tinh cho khu viee bién Pong

3.2. Kiém nghiém mé hinh trong tinh nwéc
déng do bdo va gio mua tai Viét Nam

a) Nuoc dang trong bao Xangsena thang
9/2006

Hinh 2(a) 1a quy dao ctia bdo Xangsena thang
9/2006 d6 bo vao Pa Nang ngay 01/10/2006 vai
cap gio 11. Bao da gay nudc dang 16n trén mot
vung ven bo rong 16n quanh vi tri bio d6 bo.
Khu vuc ¢6 dia hinh triing nhu Thira Thién Hué
d3 bi ngap lut ning. Ngoai nudc bién dang do

bdo, lugng mua 16n trong va sau bao da gay ra
ngap ung 16n trong ndi ddng do qua trinh thoat 1
cham do nudc ngoai bién dang cao.

Hinh 2(b) va 2(c) 1a so sanh két qua tinh toan
va quan trac dao dong theo thoi gian ctia nudc
dang bao Xangsena tai Son Tra va Ctra Viét. Két
qué tinh toan bang mé hinh SUWAT [1] ciing
dugc thé hién. Két qua cho thiy ca mé hinh
ROMS va SuWAT déu mo phong khé tot dién
bién nudc dang bdo, nhat 14 dinh nudc dang.

TAP CHi KHi TUQNG THUY VAN
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(c)

Nudc dang do bao (m)

-0.5 -

-©-Quan tréc

—SuWAT

n

—ROMS

o
n

9/2g2( 06 0:01

10/2/2006 0:00

Hinh 2. (@) Quy dao bdao Xangsena thang 9/2006, (b) dao dong nuwdc dang do bao tai Son Tra,
(c) dao dong nuwoc dang do bao tai Cua Viét

b) Nuoc dang trong bdo Kalmeagi thang
9/2014

Con bdo tht hai dugc lya chon dé kiém
nghiém la bao Kalmeagi thang 9/2014. Bao
Kalmeagi c6 quy dao nhu trén hinh 3(a), hinh
thanh ngoai khoi phia Pong quan dao Philippin
vao trua ngdy 12/9 tir mot ving ap thip nhiét
doi. bay khong phai la con bao manh, tuy nhién
dad gay nudc dang twong d6i 1on va c6 tinh bat
ngd & chd vao sang va trura ngay 17/9 tic 1a sau
khoang 10 gio bdo d6, khu vuc ven bién Hai
Phong - Quang Ninh dd xuit hién nuéc bién
dang cao kém theo nhiing con song cao tir 3 - 4
m gay ngap lut mot s6 khu vuc triing, thi du nhu
tai thi xa D6 Son - Hai Phong. Hién tugng nudc
dang do bdo s6 3 thang 9/2014 dugc phan tich
tai [5] da chi ra ring nguyén nhan gy nudc dang
16n sau khi bdo sd 3 dd bd vao dat lién sau
khoang nira ngay 1a do hoan luu gi6 sau bio két
hop véi truong gi6é Tay - Nam hoat dong manh
trong thoi gian dai va co hudng thoi vudng goc
voi duong bo. Chinh vi nguyén nhan gay nudc
dang xuat hién sau bdo 13 do hoan luu cua gio
mua Tay Nam nén cdc mo hinh du bao nudc
dang bio néu sir dung truong gié, ap tir mo hinh
bao giai tich s€ khong md phong duogc [5].

TAP CHI KHI TUQNG THUY VAN

Trén hinh 3a va 3b 1a két qua tinh toan dao
dong nude dang do bio tai tram Hon Dau va Hon
Ngu trong bio Kalmaegi bang mé hinh ROMS.
Két qua cho thdy, m6 hinh mé phong kha tdt
nuée dang do bio. Phan bd theo khong gian
nudc dang bao 16n nhat trén hinh 3d cho thiy ca
dai ven bién tir Quang Ninh dén Nghé An c6
nudc dang cao 0,5 m.

¢) Nude ding do gié mia tai ven bién Nam Bé

Nuée dang do gié mua duoc tinh toan bang
md hinh ROMS trong dot tridu cuong xay ra vao
chiéu t6i ngay 20/10/2013. Pay la dot tricu
cuong dang cao ky luc, véi dinh tridu tai tram
Pht An trén song Sai Gon dat 1,68 m, cao nhét
trong vong 61 nam qua.

Trén hinh 4(a), c6 thé thay trong thoi ky nay
truong gié Pong Bic hoat dong vdi cuong do
kha manh, kéo dai va dugc don sau xuéng phia
nam. Gié manh, muc nudce triéu 1én cao két hop
v6i mua 16n chinh 1a nguyén nhan gay ra hién
tuong ma chung ta van thuong goi 1a tricu
cuong. Hinh 4(b) thé hién truong nudc dang 16n
nhit trong dot gié mua nay, c6 thé thdy nudc
dang 16n nhét tai ctra séng Sai Gon dat dén 0,5 -
0,6 m. Trén hinh 4(c) 1a két qua so sanh gitra tinh
toan nude dang tir mo hinh ROMS véi sb liu
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quan tric nudc dang (sau khi da loai thuy tridu tir  tot nudc dang do gié mua gay nén trong thoi
muyc nude quan tric) va myc nudc quan tric tong  doan nay.
cong. Két qua cho thiy mé hinh mé phong kha

n

-6-Quan tric

ang do bao (m)
o
O

9/17/2014 12:00 f 9/]8/20[4 12:00

Nuée dan;
s <
M=)

Thoi gian (gio)

(@) (b)

©Quan tric

—SuWAT

4 dang do bao (m)

[114 0:00  9/18, W 0:00
Thoi gian (gio) % o

(©)
d .
Hinh 3. (a) Quy dao bao Kalmeagi thang 9/2014, (b) Dao déné l)mo'c ddng bdo tai Hon Dau,
(c) Dao dong nudc dang do bdo tai Hon Ngu, (d) Phan bo nudc ddng lon nhat trong
bdo Kalmaegi (két qud cua mé hinh ROMS)

p

R

L

(a) (b)
Myre nwde quan trhe thng céng
_ =—Nude dang tinh todn r
1.0 -» Nude ding quantrfc 50

4.0

X

Mige nude quan tric thag <dag (m)

3.0

2,0

Nude ding (m)

1.0

10/8/2013 0-00 10/17¢/2013 0:00 10/26/2013 0'.0(?.
Thoi gian (gian)
(c)
Hinh 4. (a) Trwong gio ngay 20/10/2013, (b) Truong nucc dang I6n nhdt thang 10/2013,
(c) Bién thién ciia muec nude quan trdc, nude dang quan trde va nueée dang tinh toan bang
mé hinh ROMS
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Trén day 1a mot s6 két qua tinh toan thur
nghiém nudc dang do bio va gié mua bang mo
hinh ROMS. Céc két qua tinh toan kha phu hop
v6i s6 liéu quan tric. Tir nhitng két qua nay cho
thay trién vong ctia md hinh ROMS vao du bao
nghiép vu nudc dang gay ra bdi bao va gié mua
tai Viét Nam.

4. Két ludn

Trong nghién ctru nay, mé hinh ROMS da
dugc thiét 1ap trén ludi tinh cong voi d6 phan

giai chi tiét viing ven bo dé tinh toan thir nghiém
nuoc dang gay ra bdi bao va giéo mua tai Viét
Nam. Két qué thir nghiém cho 3 trudng hop cho
thdy kha ning ctia mé hinh trong du bao nudc
dang do bdo va gi6é mua tai Viét Nam. Tiép tuc
hiéu chinh mé hinh va kiém chimg cho cac con
bao, cac dot gi6 mua va hién tuong myc nudc
dang di thuong do nhiéu dong khi ap s& duoc
thuc hién ¢ nhitng nghién ctu tiép theo.

Léi cam on: Nghién ciru nay duoc tai tro béi B6 Khoa hoc va Cong nghé trong dé tai ma sé
PTDL-CN.35/15. Tép thé cdc tac gia xin chan thanh cam on.

Tai liéu tham khao
1. B3 Pinh Chién, Nguyén Ba Thay, Nguyén Tho Séo, Trin Hong Thai, Sooyoul Kim (2014),
Nghién cieu tiong tic song va nweée dang do bdo bang mé hinh sé tri, Tap chi Khi twong Thiy vin,

(647), tr.19-24.

2. Pham Vin Ninh, D6 Ngoc Quynh, Dinh Van Manh (1991), Nuéc ding do béo va gié miia, Bao
céo tong két dé tai 48B.02.02, Vién Co hoc, Ha Noi.

3. Hoang Trung Thanh (2011), Nghién curu ddc diém bién thién muc nwde bién ven bo Viét Nam,
Luén 4n tién si dia ly, Vién khoa hoc khi tugng thily van va moi truong.

4. Bui Xuan Thong (2007), Nghién ciru hién twong muc nudc bién ddng di thuong khéng phai

do bdo xdy ra tai cdc ving cira song, ven bién Viét Nam, Bao cao tong két dé tai cip Bo.
5. Nguyén Ba Thuy, Hoang Puc Cuong, Du Pic Tién, B6 Dinh Chién, Sooyoul Kim (2014),
Pdnh gid dién bién nuéce bién ding do bao sé 3 nam 2014 va van dé diw bdo, Tap chi Khi twong Thuy

van, tr.14-18.

6. https://www.myroms.org/wiki/Documentation_Portal.

APPLICATION ROMS MODEL ON SURGE GENERATED BY
TYPHOON AND MONSOON
Nguyen Ba Thuy”, Pham Khanh Ngoc®, Du Duc Tien®, Tran Quang Tien®,
Lars R. Hole®, Nils Melsom Kristensen®, Johannes Rohrs®
(DVietnam National Centre for Hydro-Meteorological Forecasting (NCHMF)
@Norwegian Meteorological Institute (MetNo)

In this study, surge generated by typhoon and monsoon were simulated based on two dimensional
ROMS model. Three simulation cases was selected as typhoon Xangsena (9/2006), typhoon Kalmeagi
(9/2014) and the historical record of spring tide at at Ho Chi Minh city (20/10/2013). The simulated
results show agree well with observation data in on both storm and monsoon cases. Surge generated
by monsoon in spring tide in 20/10/201 3 at Saigon river mouth reached 0,4 m which significant con-
tribution in the total water level caused flooding in Ho Chi Minh City.

Key words: Storm surge, typhoon, monsoon.
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UNG | UONG PHAP PONG HOA Ti
Vi VRF TRONG MO PHONG
KHA NANC. LTONG PO MANH VA RA'l \3_\ i

. ._: ( ‘*‘ s)':'\ 1.' !! ; _‘.v “‘1‘3
Hoang Pirc Cudng, Nguyén Vin Huong, Nguyen Ba Thuy va Du Dire Tien

Dy bao khi tuomg thuy van Trung uo

DI trong nhweng 1mg dung quan trong cua phwong phap di
duge cac trweamg hop co the xay ra var mot dau vao ¢
nam bat dwgc cac kha nang xay ra nhieng tricong hop cie b

vai cuong do manh va rat manh. Bai bio trink bay tmg dung phuwong phap dong hoa to hop cho mo

hinh khu viee WRF v muc tiéu mo phong gia lap kha nang xay ra bdao manh va rat manh vii quy

dao cho truce do b vao Viét Nam. Thie nghi¢m diegre thue hign vai con bao Con Som (7/2010) gom

6 trieomg hop vai cac cau hinh khac nhau, hé thong t6 hop cho phép mé phong bao manh va rat manh

dé b vao Viét Nam khi bao toin diegre cac dac tinh quy dao co ban ban dau (quy dao trung binh t6

hop) cho thay kha ning ung dung nghién cieu anh hwomg ciia bao manh va rat manh dén Vit Nam.
Tie khoa: M6 phong cuong dp, quy dao bao manh.

IT‘,",.‘ ia

J
Vid mo phong
: dov cho phép

 liem. vi du nhie bao

e

1. Dit viin dé

Trung binh hing nim c6 khoang 10 -12 con
bdo va ap thip nhiét déi (goi tit la xody thudn
nhiét dé1 - XTND) hoat dong trén Bién Dong
trong d6 c6 40% bat ngudn tir chinh tai Bién
Pang va 60% tir khu vuc Tay Béc Thai Binh
Duong. Trong s6 ndy trung binh tir S - 6 XTND
d6 b hodc anh huong tryc tiép dén Viét Nam.
Viéc dya trén cac s6 liéu quan tric qua khir chi
cho phép danh gia dugc mirc d¢ ti da di xay ra
cua hoat dong XTND trén khu vuc Bién Dong
ma chua cho phép danh gid, du bao duge kha
néng xay ra cac cap bao manh hon tic dong vao
timg ving. Nhur vdy, vin dé mo phong va dy bao
kha ning xay ra bdo manh va rit manh tic dong
dén Viét Nam dé dura ra duge cic kich ban cye tri
trong cong téc img pho va phong chong thién tai
14 mét bai todn cép thiét trong nghiép vu du bao
khi twgng. Nghién ciru ndy chi dé cap dén XTND

¢6 cip manh va rdt manh, goi tit I bio.

Hién nay phuong phap so tri (hé céc phuong
trinh ddng luc dugc gidi xap xi bing phuong
phip s6) dong vai tro hét sirc quan trong trong
cong tac dy bao khi tugng, dic biét trong cac han
dyr bdo tir 3 - 10 ngiy, théni han ma céc tinh chat
phi tuyén cia khi quyén thé hién rit ry va khong

Nguoi doc phan bién: TS. Lwong Tuin Minh

thé ndm bit bing cic phuong phap thong ké
truyén lhéng [2, 4, 7]. Dic biét trong nghiép vu
dy bao bio, phuong phap du bdo s6 dong vii tro
quan trong trong viéc cung cip cac ban tin hudéng
din (guidance) cho di bao vién dé dwa ra cic dyu
bdo chinh thitc cudi cing. Mot han ché cia
phuong phap dyr bio s6 la ban thin cac mé hinh
s0 chura hoan thién, vi du nhu cic phuong phap
xdp xi sai phén, nhimg qua trinh vit ly quy mé
nho phai duge tham sé hoa (parameterization),
céc s6 ligu quan tric 1am dau vao cho md hinh
chua du tinh dé tao ra truémg ban diu tét nhit.
Nhimg han ché niy s& gay ra sy khong chic chin
(uncertainty) trong dy bdo va da dugc dé cip
trong cic nghién ciru mang tinh dit nén mong
cua Lorenz tir nam 60-70 thé ki truée [4]. Dya
trén nhimg nghién ciru ndy, phuong phap déng
héa 0 hgp dugc ra doi, trong d6 thay vi cac két
qua duy nhdt tir mét mo hinh (dy bdo tit djnh),
két qua dy béo s& thé hién dudi dang xic sudt
tinh tir tip hop cdc dy bio thanh phin té hep
nhat dinh (dy béo t6 hgp) [2, 4, 7]. Cac phuong
phip dong hoa (data assimilation) cho phép t6i
wu hoa trudng ban diu vai cac diéu kign truimg
nén va quan tric cho trude, qua d6 gidm thidu
dugc sai so phat sinh tir truémg phin tich ban diu

TAP CHI KHI TUQNG THUY VAN
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hap _d\rbéo 16_ hop va md hinh
ng hop con bido Rammasun
6 b vao khu vure gidp ranh Viét
16¢. Trén thyc té, sau khi di vio

v 16/7/2014, hau hét cac md

B

hinh toan ciu (hinh I, trd1) cling nhy ¢4, de b,
tir cdc trung tim quéc té (Nhat, M¥) déy dir b,
16t quy dao cua con bao, tuy nhién Curimg 0o
con bio chi nhan khong vugt qua dige ¢dp ‘L:d
14 (trong hinh I, m6 hinh GFS cua My dit b
ngay 17/7/2014 cuong d6 cao nhit so v CacC mg
hinh khac la tap 14). Ngay ca san pham 1 h
toan cau chau Au goém 51 thinh phén (hinh 2
trai) cting chi c6 thanh phan du bio cao nhat ch\,
Vmax dat 35 m/s (Ldp 12).

Hinh I. Dy bao quy ¥ dao va cuweong do con bao Rammasun tir cac mo hinh toan cau (trai)
ngay 17/7/2014 va quy dao thuee (phai), Ki hiéu mé hinh toan cau: GSM — Nhat, GFS — My,

IFS — Chdu Au, GME — Piec, GEM —

- W TN TAEATWS by PN

e E

Canada, NAVGEM ~ Hai Quan My

3 Eio.;;...';.a

-3
Fienebiliagg
.t"

. & —3 .

Hinh 2. Du bao quy dao va cuong do con bao Rammasun tie ¢

Trung tam Die bao khi twgng thiy van Trung wong: hé thong to hoo

Chau Au (trdi) va hé thong SREPS t6 hop khu viee (pi

Tuy nhién, trong dir bdo tir hé théng t hop

mo hinh nghiep v i

an cau 51 thanl

wan cua

han ngan khu vue SREPS (V& Van Hoa va cs.
[71), véi vige sir dung mé hinh khu vire d6 phian
giai cao hon cic m hinh toan ciu (46 phan giai
ngang 15 km cta hé thong SREPS so véi 25 - 50
km_ cua cac md hinh toan cau), mot sé thanh
phin da dy bao kha nang Vmax c6 thé dat 55 m/s
L'rpg v cap lf; s0 vai thire té com bio da dat dén
ciip 15, gidt cap 16 - 17 khi & gin dao Hai Nam
(Trung Qudc).

Nhr vy ¢ thé thity duge vai tro cia phuong
phap t6 hgp trong vnéc ting cudng phat hién céc
trromg hop xéc suit thiip c6 thé xay ra cing véi

TAP CHI KHI TUQONG THUY VAN

dy 17/7/2014
2 o 2 ¢ nan hien (omg quy
kha nding tang ci/ 1 nam bat cac hién W qh
et A khu
mo nho hon tho a cac md hinh g mu-k Ul
» . 5 . \(
vure. Van dé chin! ra trong nghién c14 l_J -
va W

yan dau cho trude

o da duoc xdc dinh 0! th
n cua lrUU“

o), LJ

diéu kién khi quy -
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bao & cac cip manh va rat manh.

2. Phuong phip tiép ciin

2.1. H¢ thing déng hoa to hop TC
LETKF

Nhur di néu, myc dich chinh cua nghién o

_/

jeu

WRF-
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la xem xet kha nang dat cc ¢ip bao manh va rét
manh voi mot quy dao cho trude. Vige sir dung
mot di¢u kién bién toan ciu lam diéu khién s&
cho phép vé co ban gitr duge quy dao cia con
bao khi thue hién dy bao ha quy mé bang cac mo
hinh khu vie dé phan ual cao hon. Ngoai ra sé
tinh dén viéc dong hoa s licu truomg quy mé lén
tir s6 liéu gi6 trén mirc 300-400hPa thong qua
cac dir li¢u may LhU)’Ln dong lién txcp theo thoi
gian cua v¢ tinh dia tinh MTSAT - Nhat Ban.

Hé thong mo hinh khu vuc WRF nhan dong
luc ARW phién ban 3.2 (viét tit la WRE-ARW)
dugce su dung lam cong cu ha quy mé déng lue tir
truomg dur bao quy mo lom cua cac mo hinh toan
cau. Chi tiét vé md hinh WRE-ARW c6 thé duge
xem trong [1, 2, 4]. Trong nghién ciru nay, hé
thong WRF-ARW duoc dp dung vai ba ludi 1ong
tuong umg voi cac do phan giai la 36 km, 12 km
va 4km va cac lugi dg phan giai 12 km va 4 km
duoc thiét 1ap dich chuyén theo tam bao xic dinh
bai thudt toan ¢6 san trong hé thong WRF-ARW
(hinh 3).

Piéu kién bién ban dau dugc toi vu hoa bing
phuong phap dong hoa to hgp dia phuong -

Dyr béo t8 hop —_——————

cyc ngsn {12h)

Kiém dinh

chat lugng
(WRFDA)

1

Quan tric
(cao khong/
vé tinh/radar)

Dy bao toan
cau hoac tai

phan tich

LETKF, hé théng nay con dugc goi la WRF-
LETKF [2]. Trong nghién ciru nay, hé thong
WRF-LETKF dugc bd sung phin dong hoa
thong tin xody bao (mo ta trong muyc 2.2) va goi
tit 1a hé théng TC-WRF-LETKF. So d6 chung
clia toan bo hé théng duge dua ra trong hinh 3.
Trong hé thong TC-WRF-LETKF, hé thong
dong hoa WREDA thiét ké cho hé thong WRF
sé& duge sir dung trong qua trinh kiém soat chat
lugng quan tric. Hé thong TC-WRF-LETKF
hién tai bao gom cac thanh phin 16 hop duoc
thiét 1ap thong qua viée thay doi cac thong so vit
ly khac nhau nhur vat ly may (stir dung tiy chon
| dén 7), tham s6 héa d6i luu (sir dung tiy chon
1 va 2), birc xa séng dai (sir dung tuy chon 1 va
2) va so dd bé mat (sir dung tuy chon | va 2) qua
d6 co thé sinh t6 hop téi da la 7x2x2x2 = 56
thanh phan. Chi tiét vé cac tiy chon cia WRF-
ARW phién ban 3.2 ¢6 thé duge tham khio trong
dudng dan truc tuyén:
http://www2.mmm.ucar.eduw/wrt/users/docs/u

ser_guide V3/users_guide chap5.htm# De-
scription_of Namelist

Hinh 3. Hé thong duw bao bao dong hoa 16 hop TC-WRF-LETKF

2.2, Tang cwing thong tin cdu tric xody
M0t trong cdc nhin té chinh anh hu(m;, dén

mb phong va dy bo cuong d§ biio 1a cu trie

ban déu cua bio trong mé hinh. Thong thudmg
do sy thiéu hyt quan triic truyén thong trén bién
vi do d¢ phén giai khong gian ngang cua cic mé
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hinh toan céu khd 16n (phd bién tir 50 - 100 km)
nén cau triic bén trong cua bdo thudng bi lam
ron di kha nhiéu. Céc 16p bai todn vé ban dau
héa xody duge ra d&i nhim ting cudng dugc
thong tin cdu triic xody ban dau [5, 6]. Trong
nghién ciru nay ching toi sir dung y tuong cua
Zou nam 2000 [8], trong d6 mdt xody ly tuong
duoc dua vao hé t.h("mg déng hoa nhur la cac tham
st thing dimg gia. Xody Iy tuong trong hé thong
TC-WRF-LETKF dugc xay dung dura theo cong
thite giai tich ctia bao manh do Kiéu Qudc Chanh
va cong sur dua ra trong nghién ciru [3]. Thong 50
chinh dé xay dung xody |y tuong gom vi tri bio,
gia tri khi ap cyc tiéu, gia tri Vmax dic tumg cho
cuong do bao va ban kinh ban kinh cua dudng
ding ap khép kin xa nhat dic tnmg cho quy mo
cua con bdo.

3. Thir nghiém
3.1. 86 liéu thir nghigm va cdc truweong hop
thir nghiém

Nghién ciru sir dung s6 liéu dy bdo toan cau
cuia mo hinh GFS - My d6 phdn giai ngang

50km, s6 ligu tham sat gio vé tinh gj, tinh
MTSAT-2 tir sir dich chuyén may cqa tru'ng tim
C'IMSS thudc truong dai hoc Wisconsin - My v
50 ligu phan tich thong tin bio cing quy P
chuan (best track) tir Hai quan My JWTC (joip,
Typhoon Warning Center). Hinh 4 minh p,
trwemg khi 4p myc bién cua GFS va 6 ligy g
CIMSS trén khu vuc Dong Nam A pgjy
16/7/2010 lic 00z. Céc truong hop thir nghig
dugc din ra trong bang 1.

Phan tich JWTC cho con bao Con Som vio ki
quan tric 00z ngay 16/7/2010 cho thy vi tri tim
bao tai 17,IN: 111,1E v&i cuomg do cuc dai 35
m/s, ban kinh cua dudng dang ap khép kin ngoai
viung 330 km va Pmin 967hPa, thong tin vé
cuong do thuc té phén tich dugc nay so vai phin
tich tr mé hinh GFS lam dau vao (vi tri ¢d
17.2N: 110,2E Vmax khoang 27 m/s va Pmin
990h Pa). S6 liéu quy dao chuan (best track) cho
con bio nay c6 Vmax 38 m/s va vi tri cling nhu
khi ap cure tiéu tai tim bio kha phi hop voi phin
tich cua JWTC.

Hinh 4. Truwong phan tich cia GFS (trdi) va treong gio vé tinh dia tinh tai 00z 16

110

Bang 1. Cac truong hop thir nghiém

ue |

J

-

| Truimg hop Théng s6 ki thugt
THI 10 thanh phan, ¢6 sir dung LETKF
TH2a | 21 thanh phan, ¢6 sir dung LETKF 1
TH2b | 21 thanh phén, ¢6 sir dung LETKF va thong tin ting cuémg xody phan tich t
TH3a | 42 thanh phin, ¢6 sir dung LETKF
TH3b | 42 thanh phdn, ¢6 sir dung LETKF va théng tin ting cudng xody
TH3c¢ 42.t’hénl‘1 phiin, ¢6 sir dupg LETKF va thdng tin ting cuong xody, ting mitc 40
nhi¢u dong truémg ban déu cho céc thinh phén t6 hop
;f' CHI KHI TUQNG THUY VAN
thing 01 - 2016
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i.- Két qua thir nghi¢m

Ve co ban, da s6 cac thanh phin déu dir bao
con bio do bo ur Khoang thin guan 067
17772010 twong duong vai sau 36h - 4‘%h tich
phan. Dién bién cuong do cua con bio gom hai
giai doan suy yéu khi dj qua dao Ha
manh Ién trén vinh Bic Bo.

ar Nam va

3.2.1 Danh gia quy dao gia lap mé phong ciia
cac truwong hop mo phong

Hinh 5 minh hoa quy dao cua cic thinh phin
10 hop (mau tim) cua cac truomg hop thu nghiém
va quy dao thuc cua con bao Con Som. Ta thay
rang trong 36h tich phan cic triromg hop mo

NGHIEN CUU & TRAO DPOI

phong déu nam bat t6t quy dao nén cua con bio,
thoa man diéu kién khao sat da dat ra la g duge
quy dao ban diu cua con bao. Sau khi do bo. da
s cde truomg hop déu cho xu thé dich chuyén veé
phia tiy bic so voi thye & di 1éch 1én phia bic.
Trudmg hop TH2a cho két qua du bao quy dao
trung binh to hop t6t nhit. Truong hop ting
cuong thong tin xoay trong TH2b va TH3b da
cho phép hi¢u chinh vi tri ban ddu cua bio.
Truomg hop ting do nhi¢u truong ban dau lén
gﬁp do1 TH3c¢ cho quy dao trung binh t6 hop 1ot
nhat dac biét d6i voi thei ki sau khi do bo.

o o | 2
1 - ,‘.':\‘ -
A B \ \
.- .
Jo st
I S s

Hinh 5

- Quy dao die bao cua cac trieomg hop mé phong tie trai sang phai, tic trén xuong dueci

THI, TH2a, TH2b, TH3a, TH3b, TH3c

Hinh 5 minh hoa quy dao cua cac thanh phan
t6 hop (mau tim) cua cac truomg hop thu nghiém
va quy dao thuc cua con bao Con Son. Ta thay
rang trong 36h tich phan cac truong hop mo
phong déu ndm bit tot quy dao nén cua con bio,
thoa man diéu kién khao sat da dat ra la gitr duoc
quv dao ban dau cua con bao. Sau khi d6 bo, da
50 céc truomg hgp déu cho xu thé dich chuyén vé
phia tay bic so vai thue t¢ di 1éch 1én phia bac.
Truomg hgp TH2a cho két qua du bao quy dao
trung binh t6 hop tot nhat, Truong hop ting
cudng thong tin xoay trong TH2b va TH3b da
cho phép hiéu chinh vi tri ban dau cua bio.
Tru'unb hop tang do nhiéu truong ban diu lén
gap doi TH3c¢ cho quy dao trung binh 1 hop t6t

nhit ddc biét dbi van thai ki sau khi do bo.

3.2.2 Danh gia cuong do gia lap mo phong
cua cac trieong hop mo phong

Hinh 6 minh hoa cudmg d6 du bao cua con
bio cua cac truomg hop thur nghiém. Nhur di néu,
cuong do du bao dugc phan chia lam hai giai
doan manh trude khi di qua phia nam dao Hai
Nam vi sau d6 manh tro lai va d6 bo vio Vit
Nam vao han dir bao 36h (12Z ngay 17/7/2010),
tai thot diém nay phan gio manh nhit vin tap
trung & phan bao nim & ven bién vinh Bic Bo
(hinh 7). Vi truomg hop 10 thanh phan, Vmax
manh nhat lic sat bis nhit mé phong duoc dat 40
-45 m/s (cap 13 - 14), trong khi cac truomg hop
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bo so voi duong bo bién. Néu lay ban kmh
manh [am ban kinh anh huong chinh cug hao
thi vé co ban day s& 1a quy mé co sg ¢ KiGiay
ving anh huong cua gié manh trong 6 - 12h g3y
tién con bao d6 bo. Cu thé vi trudmg hop iy
trude khi do bo ban kinh gié manh pho biéy
80 - 100km, sau khi d6 bo vao khu vy Haj
Phong-Thai Binh, khu vuc chiu anh huong ¢
gio manh tir 27 - 30 m/s (cap 10-11) s¢ bao gim
toan bo khu vie Pong bing Bic Bj vi Mot phin
phia Dong Bic trong 6 -12 tiéng dau tién. Sau g,
do ma sat bé mat, cuong do bio sé suy véu rit

khac c6 mot sé thanh phan t6 hop dat duge toc
d6 50 - 55 m/s (15 - 16). Do anh huong cia ma
sat bé mit nén téc 4o gi6 bio suy yéu rat nhanh,
cu thé trong TH1 sau 6h (khi con bio da d6 bo
hoan toan trén dat lién) cudng do trung binh chi
dat 15 - 25 m/s (cép 7 - 9), TH2a dat 25 - 30 m/s
(cap 9- 11), TH2b, TH3a, TH3b va TH3c¢ dat 25
m/s (cap 9 - 10).

Tac dong cua viée tang cuong thong tin xoay
bao ngoai viéc cho phép chinh xac lai vi tri ban
dau cua bio, cuong do ban diu cua bao trong 12
- 24h tich phan ciing c6 sir khac biét vé cip d so
vai khi chua dua vao thong tin xody bao. Mirc
do tac dong cua phuong phap nay cho thay
khong co sur khac biét mét cach khong vat 1y (un-
physical/shocked effects) ma mot s6 phwong
phap cai xoay mang lai [1, 7]. Xem xét minh hoa
cho mét thanh phén t6 hop c6 gié dat manh nhat
trong truong hop TH2a ta thiy duge rd dién bién
phan b gié manh tir lic con bio ap st dit lién,

nhanh nhung ving anh huong vé con ban vin oo
cung quy mo voi ban Kinh anh huong khoang
100 km tinh tir tim ving ap thip, cuimg do du
pho bién 18 -
van dat trén 20 -

20 mv's (cflp 8 = 9) va mot s no
25 m/s (cap 9 - 10). Diém xa
nhat trong dat lién mo phong dugc gio manh cip
10, giat trén cap 11 - 12 thude khu vue Bic
Giang va Bic Ninh. Phin phia bic va dong bic
cua con bao di chuyén vao s¢ la cac vung tap
trung nhat dat cic cap gio manh trén dit lién, RS
rang trong truomg hop con bao di do bo new ¢
su tang cuomg gio tir phia dong bac hodc tiy nam
s& gilp tang cuong cudmg d cua xody lén (ddy
la ndi dung nghién ciru duoe dat ra ticp theo).

d6 bo va di siau vao dat lién. Hinh 7 ciing mo
phong ro qué trinh suy yéu nhanh khi con bio di
qua dao Hai Nam va sau do tang cuong d¢ tro
lai khi di vao vinh Bic B9.

Hinh 7 minh hoa cac khu vuc chiu anh huong
cua gio manh phu thudc rat nhiéu vao hudng do
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Hinh 6. Vin toc gio cuwe dai tic cac truomg hop thie nghiém (21, 2 1vinit, 42, 42vinit)
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Hinh 7. Phan bo gio cua thanh phan cé gié cap gié manh nhat trong tricomg hop
thie nghiém TH2a tie thoi diém (182 2010-07-16, trai trén) dén khi bao nam hoan toan
trong dat lien (00z 2010-07-18, phai dwai)

5. Két luin

Hién nay. khi chat luong du bio quy dao bao
di duoc cai thién 1én rat nhiéu, ngoai viée tiép
tuc nghién ciru cai tien chat lugmg dur bao cudmng
d6 bao, can thiét dua ra duge cac thong tinkich
ban mang tinh curc tri vé mit cuong dg, qua do
cho phép cac nha hoach dinh chinh sach va img
pho phong chong thién tai khdng bi dong truoce
nhitng tinh hudng tiéu cyc ¢o thé xay ra do
khong luomg truge duge nhimg hau qua ma
cuomg do cuc dai cua bao anh huong dén Viét
Nam (nuée bién ding do bdo hay tac dong cua
mura 16m/gié manh gay hiu qua nghiém trong dg.‘n
cac ving dan sinh). Vo van dé nghién clru cap
thiét trén, nghién ctru da dé xuat hé théng du bao
dong hoa 16 hop trén co s s dung mo hinh
WRF v thuit toan lgc to hgp dia phuong, cho
phép xem xét kha nang xay ra cac cudmg do bio
khac nhau voi quy dgo bio ve con bio duge gur
theo xu thé dich chuyén cua truomg dicu khién

quy mo lom.

Viée khao sat do nhay tir cac thong tin cau
hinh vit 1y hay diéu kién cau tric ban diu cua
bao cho thiy anh huémg nhiéu dén cyec tri cuomg
do mo phong duge. Ngodi ra, cac tuong tac quy
mo lom nhu bdo voi khong khi lanh, dar hoi w
nhi¢t ddi hay gio dong nam - cic tuong tac rat
pho bién tai khu vuire Viét Nam rd rang ¢o thé dan
to1 cac h¢ qua vé mit cuong d§ khac biét hon
nira, qua d6 din dén cac mo phong dong luc ¢o
cuomg do manh. Day ciing chinh la ndi dung dat
ra trong cic nghién ciru tiép theo, trong do thong
tin dic tnmg cho cac truomg quy mo Iom sé duoc
dwa vao hé thong dong hoa trong diéu kién bién -
tuomg duong vai viée dong hoa bon chiéu ¢o tinh
dén chi¢u thai gian. Bén canh d6, vé quy mé nim
bt cua hé thong tuong img vai d phan giai 4 km
& mién tinh di dong cip 3, can tiép tuc ting cudmg
ndng lyc tinh todn hon nita dé ¢6 thé mé phong
xuong dudi 2 km, qua d6 xem xét duge chi tiét
hon muce d¢ tic dong cia hoan luu bdo véi dia
hinh phirc tap cia Viét Nam khi bio dé bo.
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APPLYING ENSEMBLE DATA ASSIMILATION METHOD WITH WRF
TO SIMULATE THE PROBABILITY OF STRONG AND VERY
STRONG TROPICAL CYCLONE AFFECTING TO VIET NAM

Hoang Duc Cuong, Nguyen Van Huong, Nguyen Ba Thuy and Du Duc Tien
National center of hydro-meteorological forecasting

The capability of simulation for strong (maximum wind surface speed - vmax ~ 32 m/s) . <r)
strong (vmax > 37 m/s) tropical cyelone (TC) affecting to Viet nam has been investing by us: ~ 1he
ensemble assimilation method applying for WRF limited area model. The design of TC-WRF-I KF

ensemble system includes: i) adding Gaussian noise for intial fields; i) multi-physical confic. ™"

approach, 1ii) optimizing intial field with Local Ensemble Transformation Kalman Filter | KF
method and iv) synthetic bogus observations from TC warning centers. The TC CONSON o« od
in July of 2010 was chosen to test the perform of this system showing the capabilities of T
LETKF system in simulating and investing effects of strong and very strong tropical cvclone
ing to Vietnam.

Keyword: Ensemble data assimilation, tropical cyclone track/intensity simulation forecas!
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.-+ ' Thi Thanh Huyén: Xy dung chiremyg trinh quin

I 1 gong hé so he thémg tram khi tymng thity vin
Tong k&t tinh Rinh ki firong ity ¥
Tém tit tinh hinh khi trone, ki nrong néng nphidp

bao khi typng thiy vin Trung weng va Vién
Khoa hoe Khi tuygmy Thily via vii Bién d6i khi

hin

Thimg bao et qua quan trie mdi trodng khéng khi

Trung tim Mang hedi kKhi teorg thiy vin va
i frwong
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NGHIEN CUU DANH GJA NUCC DANG DO BAO
KHU VUC VEN BIEN TU QUANG BINH BEN QUANG NAM
bd Binh Chién'", Trin Hing Thai'¥, Nguyfn Tho Sdo'® vi Ngnyén Ba Thiiy™
Yig&n Khoa hoe Khi firgmg thay vin va Bién déi kbi hiu
M'rung thm K hi teemg Thivy vin qude gia
3 Trudmg Pai hoo Khea hoe Tu nhign - Dal hoc Quéc gia Ha Nai
# Trung taem D bde Khi leyng Thiy vin T'rung womyg

wive ding do hio khu vire ven bién tiv Qudng Bink dén Chidng Nam glal Soan 195 1-
2004 vel thee ede chi ki 13p dirge phin fich danh gid 0 ede 56t qua sinh bdng md hinh
56 i teh hup ity friéu, song bién va mede déng do bio (Sulfd1-Surge Wave and

Yide). Trong do, nuodi cde con bio lich sk trong giai doan wdy, 1p hap bao phdt sink théng ké rong
L0000 ndm dupe xéy dieng theo phirong phép Monte-Carlo 88 oo chudi 56 lidn dn dai cho tinh lodn
chu ki ldp nhidu ném. Két qud cho rhiy, trong gial dogn 195 1-201 4 nuede déing lon shdl dat i 4,7 m
ferf Cuaing Fif troirg bio Harviet f&}) f fthermg FA0FE) Vot cde ohu & lap, phin B e ddng i
nhdt khdng han theo mge xu thé chung 1a giam dén tie bde vao mem, niitng ki vire €6 aguy co nde
ding w18 bac Qudng Binh, ghta Qudng Tvi, gitka ITud vi vinh D& Ning. Khu vie phia nam Da
NEH@ va Quang Nam co oo Eh.:fp heon, Niede déng theo cha 5 1dp 100 va 200 udm & Cheang Tri daf
dén 4,6 vt 5,4 m. Kéi quct nghién ciin fdm co sé bhow hpe &8 xdy dimg phicong dn imyg phé vei bio
manh, sién bio ¢6 b ndng @6 b vie i vy trong trong lai

Tor khda, nude ddne do bdo, neuy eo wede ding da bao, md Iiah fdeh hop,

1. Mé dan

Bio 14 mat trong nhimg thign sai ¢b ngudn
abe khi trgmg thity van nguy hiém nhit ma mél
mrong nhimig the déng chinh cia bio a1 vol ving
ven biy [3 hién taong negdp lul do nuwde bién déng
caw trong bio. Trén thé gidd di chng kidn nhidy
con BAo gdy nudc ddng cao lam ngdp ving ven
b (el didn réng sfy nhidy thigt hai v& T va
ciia nher bo Katrina 48 b vdo bang New Or
Jeans - M thang 872003, bao Nareis dé b vio
Myanma thing 5/2008 va dic higt gin diy sidu
bio Haivan cip 17 trdn vae Phillipin thing
1172013 ghy thidt had ning né chi yéu bai ngap
lul do nwde bidn ding cae. DAl ven bifn Vidt
Nam ¢ing da gl vhin ohidu cou bio Zhy oid
manh, séng Idn va mrde bitn déng can unr bio
Damrey (2003), Xangsane (2006), Ketsama
{(2009)....

Nghidn ciru mrge ding do bao d4 duge tidn
hinh tir vt 140 v d8 o6 nhidu wé Linh, cdng
nghé tinh todn, di bio nuwde dine bio duge <8y
dung. Gan day, bén canh huéne nehidn o dé
niag cao d§ chinh xdc cis cac md hink dy bao
rde ding do bdo thi nghién o v& mrée dang

TAP CHI KM TUTQNG THEGY VA

do bio cho mit khu vyue ey thé dang ril duge
quan tdm. Tal My, cac nhkt khioa hoc 34 &0 dung
50 [{éu mnd phone 100 nim bio lich s lam dfn
vaoe cho 16 hink tinh nrde dng do bio va xiy
dime dudmg tAn sudt nude dang 81 vai chu ki
14p lai tir 2 d&n 100 nidm £3]. Tai Vigi Nam, Binh
Vin Manh va cs [3] d4 tinh toan, xdy dimg mit
b 36 1igu ooy ban vE thity ridu, nude ding do bio
vi e nude thng hop do thay ridu va nude
ding do bio doc ho bidn tr Quing Ninh dén
Cuang Nam. Trong 66, Lip hop bdc phal sinh
thong k& dwoe xdy dung theo pbwong phap
tlomic-Carlo dwa trén phin bé xac sudt coa cdc
thatn s& bdo d& xuit hign trong qua khir. Ciing
theo Inrémg pay, Dinh Vin LUn va cs (4] 8 két
hop cée phiong phap thing k& va mé hink sé tr
38 tinh todn va phan tich mue medc hién cue (o
¢t iinh dén rmrc nede bién ding do tie dong ela
Bitn d61 khi hitu tai o ki viee ven b bifa va
har ddo Vil INam.

PE b co s khoa hoo xdy dung cac phirong
an ing phd véi bio manh, sidéu bie anh hrdmg
dén Vit Nam, gan ddy Chinh pha d4 c6 véu ciu
nganh Khi luomg Thay van nghién clu co bao

Mewrdi doo phian bign: 15, Hodng Trung Thianhk
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v& mirére ddng do bio cho trnp khu vire ven bidn
Vigt Nam. Trong nghidn cfm ndv. nude ding do
hio trong giar dosn 1951-2014 v ngoy co nude
ding do b tal ki vire ven bign tir Quang Binh
dén Quang Nam ducce phin tich dinh gia. Do
han ché v& s& 1iéw quan e nén gidl phap s
dung 6 lidu tinh todn nebe dang do bio bing
m6 hinh 86 tri 38 duoe kidm chimg dé thay thé 1a
phdl hop nhit. Ngodi 58 lign céc com bilo trong
plai dogn 1951-2014, tip hop bio phat sinh trang,
1000 nEm da diroe xdy dumg dé e chodi s6 lizu
i dai cho tinh todn nude déng bio theo chu ki
lip nhidu ném trong khu virc,

2. Khw viee va phirong phap nghién ciru

2l Kl viee nghién ctrn _

Kim wire nghién ciru dirge hua chon 14 viing
ven bién tir Quing Binh dén Quing Nam, noi
chiu nhiéu tic déng cia thidn lai bio va nudc
ding do bio. Pay 14 khu vue bién hé, dia hinh
néng, bér bidn efu Lao cha yéu 1 cél, khéng cb dé
bién bae boe nén A3 Ling xav ra nhiing twén ngdp
tul it 160 trong mét 86 con bio manh nhu
Xangscna (thang 972006), Ketsena {thing
9/2009). Theo théng ké, fong giai doan (i 1951-
2014 6 luong biio dd bd vao vimy by kha vire ti
Quéng Rinh dén Quing Nam 1 43 con, trung
bink khodng 0,7 con/ném, rong do bio cmimg
a0 cép 8-0 chidm khodng 36%, bic manh tir oip
12 tréy Yo chiém 26%. S6 lign quan tée mue
nude lai cac iram hdi van, thiry vin ven hidn vi
céc dot Khao sat mrée dang do bio d4 ghi nhin
doc nhidu cou bio gy mrde ding 1on 1ai khu
wire nay nine bdn Cectl (thing 10/1975) rdy
mrere diing cao 1,69 m tal Thanh Khé - Quang
Rinh, bav Becky (thang 10/1990) 1a 1,84 m tai
Thanh Khé - Quang Binh, bio Xangxape (thing
9/2006) 14 1.4m tai $om Tra - D4 Ning, bie Ket-
seni (thang 9/2009) 13 2 4 m tai HHi An - Qudng
Natn. ... Trong qué khit, con nhiéu con biio manh
co the ¢3 ghy nrde diing 16n hon rat hicn niurng
dH khong duge ghi nhin do khing cd fram do hodic
khéng cd didu kién didu tra khao sit, nhe bao
manh Hiariet thang, 73971 v cip gid rén oip 14,
(ki Ap tal tim 960 mb) 46 bd vao Quang Tri.

Bidn d6 thiy tridu trong K vye nghién cim

NGHIEN CTTU & TRAD PO

ab xn hudng gidm din tr Quang Binh dén Vhira
Thign Liué va ting dén tir day dén Quang Nam,
nii cé hign 48 tidu 16n nhit 12 Quang Binh va
Qudng Wam cang chi khoang g:?m 10m. %ila
vimyg bién thofmg nén khi bio 46 BY tao nhimg
dul sémg kim 1an pha nhitu céng trinh ha ing ven
b, Tai tegm khi nrong hat van Son Trd d3 ghi
nhan dirge séng cao td 6,0 m trong bio Ketsena
thang 2009, Ngodi ra do ¢o dia hinh ndéng va
thodl nén nude ding do dng sufit séng cb thé
chiém mét phin ding ké Fong mue nude ding
t{fﬁng ciing trong bio. Anh hudémg eda thay riéy
vi somg bidn (61 nude ding do bio tai khu vue
ndy di duge nghién cou ddnh gid | 1], oy nhién,

anh o4 hidn trang va neuy oo mrée diog do bio
chira dirge nghién o chi tidr

2.2 Phuong phdp nghién et

P& Pinh Chidn vacs. [1, 2] d4 chi ra ring i
kb vire nghién ciuw anh hudmg cda thay tridui 12
kkhéng ding ké vi mde ding do séng chiém méz
phﬁn dénge ké tronyg muc nude dang téﬂg CéHg
trong baoc. Chinh 1 vy trong tinh toan mrdc
diing do bae dwéi day, md hinh SuWAT s& chi
xét dén dnh hwéng ciia song bign, Cer sér i thuyél
v4 higu chinh, kigm dinh md hink SuWAT tai
kbu vize nghign e dugc trinh bay chi tét trong
cidc oiing trink [1, 2. 5].

Phuong plidp Monte-Carlo di duge si7 dyng
dé xfiy dung tip hop bio phat sinh théng ké cho
1.000 niim bio, ¥ tudng va co siv [ thuyét clia
phvrang phap dira trén phin bé xdc xuht ca che
tham s6 bio thure £ dé xiy dung tip hop bio
phét sinh théng k& cho nhigu nim ong nrong
iai [3]. Nghtén ciu di sie dung s{ lidu bo trong
miai doan 1951-2014 duoe thy thip tai Trong tm
Dhr béo khi rome thiy vin Trung wong v irén
irang web oda Co quan Khi nrgng Nhit Bin [6]
A {inh toan mréc ddng do bio tai khu vire nghién
cire va %Ay dung tp bop bio phat sinh thing ke.

(314 tr] nudre diing theo cho ki 1ip al (Return
Period) 5, 10, 20, 50, 100 vi 200 nim duye xdc
dinh tér hiwn phén bé thing lé nreng mg nhir sau
[31:

H =i F{P,)) (1}

trong d6: 11 12 gid o nude dang do bia; F 4

rab CITE KM UGG THRY VAN

&b ihimg i - 2015
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hat phin bd xac sudt; P 14 xéc sudt phin bd
(cumulative probability) coa 11; P 14 sufit dam
bao nint:

pl=fy (2)
)

Trong dd: t1a khoang ihéi gian trung binh
(miAm)} mitha cac sd lidu; inv - ham ngergc cia
rol (3)
P
Trong d6: T, 14 chu ki Jp lai va P 13 sufit dam
bao theo nam,

Vi dai ven bidn mifn Trung, mé hinh
SuWAT duge thidt ké nén 1wl chit nhit v [&n o
3 Iép: mién tinh 160 nhét (ludi Bidn Pang - lwdi
1213 e 8 - 22N, 105 - 120% ¢o 49 phin giai 4
phit (khodng 7.4 ken); mign tinh léng k& tidp
(leedri khu vue - U?) daoe thids lip bao tnun va
mé témg vé phia bic et tinh Quing Binh vi
phia nam cita tioh Qung Nam & v dd 12 -
18"N, kinh tuyén 106 - TVE, dé phin giai |
phiit (1,85 kot); mién tinh ther 3 {luda dia plnooma,
- D3} b d0 phén gidil 0,5 phil (khodng 925 m)
virl vi i dhrge xéc dinh cho ting con bio sau
cho ¢é thé bao trom hét rthitng kiw wvire ob nude
ding dang k& (16m hom 0,5m).

3. Hién irang va nguy co giiy nede déng do
biio khu vire ven bién Quényg Binh dén Quing
Nam

1.1, Hién trang nuwoc ding do biv ven bién
- 1 £ = H
Chidng Binh den Ondng Nam

Hitn lrang nréc dane do bao duge hidu
mtde ding d3 fing xudl hign mong céc con bo
lich sit 8 b6 trong khu vire, Dé danh Z1A QO
déng bio tai ki e, ¥hong chi nhitng com bio
¢ tAm d6 bd vio khu vuc mi tit ci céc con ¢o
thm 46 b nidm ngodl nhung ¢d khia pang ghy
mrée ding déng ké 1ai kb vue déu duge tinh
to4n, Hinh 1 1 qu¥ dao cic cun bio trong eiai
doan 1931-2014 duge tip hop vi si dung dé tinh
niecre dang tai ko vize,

K&t qua tink toan (hinh 2) cho thiy, trong giaf

TaF CHE KHI TL QNG TIUY VAN

doan 1951 - 2014 nudc dang do bao 1ém nhit
xudl hién tai Cla Viét - Quang T 1én & 4.1m
irung bde Harrict thang 771971 (cip 14 - khi 4p
tim bio 14 945 milibur) dd bé vio Phong Didn -
Ouang Tri. Mot s& com bde khac nhu Cecil
{10/1975), Betty ($/1987), Xangxane (9/2006),
Kelsena (9/2004) efing ody nude ding 1on trén
2,0m tai khu vire quanh vi i tim bao dd ba.
Phan bd nude dang 1dm nhit trong khu vue
nghién el gai doan 1931-2014 duor thé hién
irén hioh 2. theo d, viing mrde dang 1ém hon 2.0
m chit véu tip frung & ven bi (0 B4 Ning dén
(uing Binh, kho vue ¢d nuwedc ding bie lén nhit
|a bc Cira Vigl. B 1ém nude ddng 16n trén 3,0
m cling &4 xudt hign tai Hué v Pa Ning, khu
vyue ven ign Quan g Natn eiing di of mzde diang
bio [En i 2,5 m.

3.2. Nguy co nuée ding do bio ven bién
Quing Binh dén Quing Nam

D¢ tinh Lodn nwde déng do bio 66 chu ki ldp
dai 100, 200 nim dat 48 chink xéc cao cin phal
e durgre 56 lidu bio dhu vae dd dii tirong {mg, it
nhit cfing phai 200 nim [3]. Do vy, nezodi
nhttng con bio Lich si thr thip deoc (64 nEm)
cén phii xdv dimg thém cac con bio gid dinh.
Trén co sir 56 lidw edc thamn sb bio hogt dong irén
Rién Dong va ¢o anh hizémg dén Viét Nam tir
ndn 1951-2014 (téng cong 402 com) da X8y
dung duge tip hgp bio phat sinh théng ké ong
[.000 ném, bao gdm 5.492 con bio, wong dé ¢b
37 con d6 b vao kho vize nattén ciru lam ddu
vio cho md hinh tinh mrde ding bia. Cac con
biio theo cdc cip béo dé b vio khu vire nehién
cita derge thng hop trén hang 1 cho thiy, Quang
Rinh 14 noi ¢6 ohidu bao dd ba nhit vos 290 com.
S vom bio cb khi ning gy nude ding dane ki
{trén clp 10) chiém irén 30%, s con bio oo
cugng 48 manh trén cip 13 13 10 con., trong d6
20 3 cuon manh trén cﬁp 15 dé b vio dai ven
bién U Quang Rinh dén Quang Nam trong 1.000

ndm.

S thang 06 - 2013
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Hink 1. Ouf dye cdc con hido 34 bé va dnir
bedng ddn king viee trong giai dogn [951-2014

3

Finh 2. Két gud tink todn phin b
e ding {ém nfidt tal déi ven bién tis
Cuding Binh d8n Cudng Nam trong
giai doan 1931-20/4

EELE

T R IR L T LY

Ub 96 18 1.6 20 36 90 38 30 45

Ring | Téng haj':r bl pfm.! .HHF! thing k& khu viee nghién eibu (86 con ”e’m‘! Sumj}

Khu vire filo df b)-

| clpdio (B phe) (v B | QuineTd | i | DENine | OuirgNem.
i _Ap thilp nhigt dol 76 /8,9% i 334M 2 f'? 8% | Gai70% | 43/50%h

’ 8 §978,1% | 20R.T% | 3123% | 39/uv | aRS.Eh

g TR | 38/34% | 15/LA% | 34M42% | A0R.3%
T A8 | V3% | 13A.5% | 3060 6/1.9%
| 23%,71% 8/0.6% M04% | HIA% | Ef N
12 T3A9% | 28AI% | Ok | 2125% | 2336%h |

314 _ | 3020 170,0% | . ! B A T
—=]§ s | - 1 140.1% [0.0%
Ténp | 290/33.8% | 12918004 | “EhEh [B0AL0% 176/20:5%.

T4t cd cdc com biio tit oéip 8 (theo thang Beau-  bdo cfp & tré J&n 43 xfy dung ban @b phan b
fort trén bing 1) ir& 180 (624 con) trong 8p hop  nwde ddng bio Lom nhit ving voi cde chu ki 1p §,
hio dé bé vio vimyg nghidn ofu duge sit dung 10, 20, 50, 100 vi 200 ndm (hinh 3}. Thee do
tinh todn nurde ding. Ngodi ra, do biio thrémg ¢6 phén b nudc ding khang hin theo mdt xu thé
xu hwdug gy nudc dang cao phia bén phai theo  chung tir bic vio nam. Nhimg khu vire ¢ nude
huding bio dﬂ b nén mol &8 con biio c6 im &6 ddng lon 14 bic Quéng Binh, gifta Quang T,
16 khong ndm troag khw vue nghién ciu nhung  gifta Fué v trong vinh Ba Nénp, con khu vire
w6 khi ning gy mrde ding fai day (42 con) cling  phia Nam D4 Ning va Quéng Nam cé mrde dang
dioc dira vio tioh {odn, trong &6 chil yér B cde  nhd hon. Nude ding theo ¢hu ki 1ip 100 va 200
con bio cb tim d6 hi vio Quang Ngai. pém & Quéang Tri dat dén 4,6 va 5,4 m.

'l'rén e ¢ k&t qua tivh mrée ding tF 666 con

ral CHI KHI TUQNG THIY VAN 3
S thdng 06 - 2013 i
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- HMinh 3. Phin bé swde

ding biv lén nhdt theo
afee K fgp 5, 100 20, 50,
100 vat 200 nim tal vitng
ven bd Oudng Binh-
Ouang Nawm (thir fw or

‘..W' !Q'.I"

W A me e

P i | trai  gua  phdi,  frén

9 !J: Lﬁ' 1':1 EG F 4y Hy 4p

S 3 xudng dudi)

7 L%
%
|
i
#E

BO NS EN 48 PN 85 90 36 A0 45 20

K&t qua tinh toén mrdc ddng biie theo cic chu
kilip 5, 10, 20, 50, 100 va 200 nam tal cie didm
Cira Gianh v4 Nhiit L& ((_hlang Binh}, (ira Viét
{Quang Tri), Thudn An (Huf), Vinh Da Ning
{Ha Nann) Tam Ki va 116i An (Quang Nam)
duge thé hign trong hink 4. Theo d6, fai Cilra Vidt
la no ¢6 aude ding lom nhét véi cac chu ki 1Ep
5, 10, 20, 50, 100 v4 200 nim tyong img la la
1,9.24;3,0,3,9: 424357 m.

§ P —.

TSN T T T 1 o]

1| finn arl i
! ik e

Hink 4. D3 lon nude déng biio theo
coe chu id lap
Trén diy 13 méi s6 két qua nghidn citn danh
g4 mrée ding do bao tal déi ven bign tir Quang

TAT CHI KHE TUONG TINTY VAN

Binh dén Quang Nam. Ngoy co biio va nudc
ding do biio cho cac khu vue khéc s8 duoc irién
khii nghign oo tronyg thin gian i

4. Két ludn

Trang nghién ety nay, nude ding do bdo tai
khu vwe ven bidn tir Quang Binh dén Quéng
Num troug giai doan 1951-2014 va theo cac chn
kildp 5, 10,20, 50, 100 ¥4 200 nim dvoc phin

 tich dua theo két gua nghién ciru tinh Lodn tr mé

hinh s tr tich hgp $UWAT. Trong 65, ngoai 88
ligu bin trong gial dugn 1951-2014, tip hop bdo
phat sinh 1llur|g ké trong 1.000 ndm di throe xdy
duny theo plwrong phap Monte-Carlo & cé duoc
chudi 56 lidu du d4i tinh nude ding theo chu ki
Iip 11 200 nim. MGt s6 két qua dat duge cd thé
torm tht nhne saw =

- Trong gial dogn 1931-2014, nude ding do
bio tal kbu vire nghién cliu ¢d 45 16n frén 2,0m
chl yéu tp trang & ven biy cac tinh tr Pa Ning
dén Quang Binh, nude din & bido cao trén 3.0 m 34
xnfit hign tai ven bey Boh Quang T v& Hub, dic
hifl & Quang ) 4 ¢6 mét 1fin nude diing bio k§
luc 1En i 4,1m trong bio Hargiet thang 771971,

54 (hing 76 - 2015




- "Trang 1.000 ndm, trong 56 khodng 900 com
bio pia dinh 46 bd vio ven bi i CQuidng Bink
dén Quang Nam thi 5 com b oo kha nang iy
uucrc dang dang Ieé (trén mp [0 Gh.lt:m trdn 0%,
s com b cudmg &6 manh oén cap 13 Ta ¥ com,
frong do cé 3 con manh irén cap 15, Kby wpe co

NGHIEN CUU & TRAQ DOT -

‘Nana Mg ddng theo chu ki lip & Chudng Tri ¢
zid tri 16m nhit trang Khu vie nghién cita vi dui
dén 4.6 mvas4 m Liromg g vdi chu ki lip 100
v 200 nimn.

Nhimng két qué nghifn elu ndy s& lim co 55
dé xdy dung phuong 4n img phd vl bao manh,

nguy co nude ding do bio cao 14 phia bic Quang

siéu bia o6 kha ning dé b vae khu vire nghién
Tinh, gita Quang Tri, pitra Hué va trong vinh Da

oty trong liong lai.
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STUDYING FOR ASSESSMENT OF STORM SURGE ALONG
THE COASTALAREA FROM QUANG BINH TO QUANG NAM

Do Dinh Chien®™, Tran Hong Thai®, Nguyen Tho S209, Nguyen Ba Thoy'!
UVigt Nam Institule of Metcorologzy, Hydrolooy and Climaie Change
“HHydro-hWeteorological Service of Vietnam
YN University of Scicnee
WNational Center for Hydro-meteorological Forecasting

Abstract: Storm swrge in the constal area from Quang Binh to Quang Nam during the period of
195712014 and the retion period are anulyzed bosed on the result from a coupling of surve, wave and
fidde model {ealled as SuWAT) Where, beside the historical data, the bogus siorms in 1000 vears de-
veloped by the Monte-Carlo method to e added (n ovder 10 have sufficlent data for caloulating the re-
turn period values. The resulfs showed that, in the period of 1951-2014, the highest surges reached 4, Im
i Quang Tvi during the Hoarrief st with {4 Beaufont seale land fall at hdy/ 1971 The distribuiion
af return periods ave not In aceodance with the general ivend, decreasing from the Nowth io South. The
areas with the high risk of surge are north of Quang Binh, middle of Quang T, between Fue coast and
D Nang bay, while the south of Da Nang and Ouane Nam coastal are fower: The surwes in the 100
and 200 vears return periods in Quang 19 reach 4.06m and 5.4 m. The research results are scieniific

hagis for develnping scenarios to cope with extreme storms Jiit the region in the future.
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Anh huong cta thily tricu va séng bién tdi nudc dang do bio
khu vyc ven bién Quang Binh - Quang Nam
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Tém tit: Anh huong cua thuy triéu va séng bién téi nudc dang do bio tai dai ven bién tir Quang
Binh dén Quang Nam da dugc dénh gia va phén tich dya trén két qua nghién ciru, tinh todn bang
md hinh tich hop (SUWAT - Surge, Wave and Tide) va s6 liéu thuc do. Muc nudc téng cong duogc
tinh todn dwa trén hé phuong trinh nudc ndng phi tuyén hai chiéu c6 xét dén ca anh hudng thay
tridu va (mg suat séng (dugc tinh tir mo hinh SWAN). M6 hinh 4p dung cho con bao Xangsena d6
bo vao Da Ning thang 9/2006 véi mot s6 phuwong 4n tinh todn khéc nhau. Ngoai ra, da tinh todn va
phén tich nuéc dang do bio khi khong xét va cé xét anh hudng cua thily triéu va séng bién cho
truong hop bdo d6 by vao Quang Binh va Quiang Nam. Két qua nghién ctru cho thay anh hudng
clia thity triéu 12 khong déng ké, trong khi séng bién c6 déng gép khé 16n téi nude dang tong cong,
trong truong hop nay nude dang do séng khi bdo d6 bo vao Quang Binh 16n hon bio d6 bo vao
Quang Nam, c6 thé chiém t6i 35% nudc dang tong cong trong bio.

Tir khéa: Nude dang do bdo, nude dang do séng, nude dang tong cong, md hinh tich hop.

1. Mé dau

Bio 12 mot trong nhitng thién tai c¢6 ngudn
gdc khi twong thiy vin nguy hiém. Mot trong
nhitng hé qua tdc dong chinh cua bdo dbi véi
vung ven bo la hién tugng ngap lut do nudc
bién dang cao trong bao. Lich sir d chung kién
nhiéu con bio gdy nuéc ding cao lam ngap
ving ven bd trén dién rong giy nhiéu thiét hai

" Tic gia lién h¢. BT.: 84-913020640
Email: chiendd @ gmail.com
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vé ngudi va cia nhu bdo Katrina d6 bd vio
bang New Orleans My thang 8 nam 2005, bao
Nargis d6 bo vao Myanma thang 5 nim 2008 va
dic biét gan day siéu bdo Haiyan cap 17 tran
vao Phillipin thdng 11/2013 gy thiét hai nang
né chu yéu bai ngap lut do nudc bién dang cao.

Nu6c bién dang trong bdo chii yéu phu
thudc vao cac tham s6 bio (do gidm ap & tam,
van toc gi6, ban kinh gi6 cuc dai, hudng
bio...), dia hinh ving bd (d6 siu va hinh dang
duong bo), thity triéu va séng (do gi6). Chinh vi
vy nghién ctru anh hudng cia cic yéu td dén
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nudc dang do bao cho mdt khu vuc cu thé s& ¢6
y nghia khoa hoc trong xdy dung bai toan tinh
todn, du bdo nudc dang do bao. Tai Viét Nam,
nghién ciu nudc dang cé xét dén anh hudng
ctia thuy triéu da dwoc dé cap dén trong mot sb
cong trinh nghién cuu nhu LEé Trong Pao [1],
Nguyén Tho Séo [2], Nguyén Xuan Hién [3].
Nhitng nghién ctiu nay da dua ra nhan dinh
chung vé anh huéng déng ké cua thuy triéu tai
nhitng khu vyc c6 bién do triéu 16n va da cho
thdy khi bdo d6 bd vao lic tridu thap s& giy
nuée dang 16n hon lic triéu cao. Trong khi d6,
anh huong cua séng bién tdi nudc dang do bio
méi dugc quan tdm nghién ctu trong nhitng
niam gan ddy. Nguyén Xuan Hién dd thuc hién
tinh nudc diang do séng theo cong thuc thuc
nghiém tai khu vyc ven bién Hai Phong va thay
rang nudc dang do séng c6 thé chiém tdi 22%
myc nuéc dang tong cong trong bdo [3].
Nghién ctru nudc ding do séng bang md hinh
$6 tri tich hop da dugc thuc hién boi b4 Pinh
Chién va nnk [4, 5] trong bio Xangxane thing
9/2006 d6 bo vao Da Ning va Nguyén Ba Thiy
va nnk [6] trong bio Kalmaegi thing 9/2014 d6
b6 vao Hai Phong - Quang Ninh. Két qua cua
hai nghién ctru nay déu cho thiy nudc dang khi
xét dén anh hu’orng clia séng chiém tir 20 dén
30% nudc dang tong cong trong bio. Trén thé
giéi da c6 mot sd nghién ctru khing dinh muyc
nuée dang do séng déng gép phan dang ké vao
nuée dang tong cong trong bdo va trong nhiéu
truong hop nudc dang do séng c6 thé chiém téi
40% nuéc dang tong cong trong bao [7, 8, 9].
Chinh vi thé ma nhiéu két qua tinh todn ctia cic
md hinh chi thuan tdy tinh nuéc ding gdy bai
(g suat gié va do giam 4p ¢ tim bao ma khong
xét dén séng thudng cho két qua nhé hon gia tri
thuc té khd nhiéu.

Trong nghién ctru nay, anh hudng cua thuy
tridu va séng bién téi nudc dang do bio tai dai
ven bién tir Quang Binh dén Quang Nam duoc

phan tich dya trén két qua tinh toin bang mo
hinh SuWAT. M6 hinh nay da Kkhéc phuc duoc
han ché cia mot s6 md hinh, cong nghé duoc
xdy dung trudc ddy, do la xem xét dong thoi
tuong tdc gitra thiy tridu, song bién va nudc
dang trong bao [4, 7, 8], trong d6 anh hudng
ctia thuy triéu va séng bién téi nudc dang do
bdo dugc hiéu 1a sy khac biét cua két qua tinh
nudce dang do bao cua md hinh khi ¢ va khong
xét dén thuy triéu hay séng bién. Cac két qua
tinh todn phan tich da lam sang t6 vai tro va
mirc d6 anh huong cua thily triéu va séng bién
té1 nude dang do bao tai khu vuc nay.

2. Khu vwe nghién ciru va phwong phap sir
dung

a. Khu vuc nghién cuu

Khu vyc nghién ctru dugc chon la ving ven
bién tir Quang Binh dén Quang Nam, noi chiu
nhiéu tic dong ciia thién tai bdo va nudc dang
do bdo. Mic di 1a noi cé tdn suit bdo anh
huéng khong cao (trung binh khoang 0.7
con/nam) nhung do déy la khu vuc bién ho, dia
hinh ndng, by bién cdu tao chu yéu la cit,
khong c6 dé bién bao boc nén da timg xay ra
nhitng trdn ngap lut rat 1én trong mot sd con
bdo manh nhu Xangsena (9/2006), Ketsena
(9/2009). Trén Bang 1 1a s liéu thong ké tin
suét bdo theo cédc cap d6 bd vao khu vuc trong
giai doan 1951-2014 cho thdy cdc con bio
manh trén cip 12 chiém uu thé tai ddy vdi tan
sudt 28,3%. S6 liéu quan tric muc nudc tai cac
tram hdi van, thiy van ven bién va céc dot khao
sdt nudc dang do bio da ghi nhan nhiéu con bio
gdy nudc dang 16n tai khu vyc nay nhu nude
dang do bao Cecil (10/1975) 1a 1,69m tai Thanh
Khé - Quéang Binh, bdo Becky (10/1990) la
1.84m tai Thanh Khé - Quang Binh, bao
Xangxane (9/2006) 1a 1,4m tai Son Tra - ba
Nﬁng, bao Ketsena (9/2009) 1a 2,4m tai Hoi An
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- Quang Nam... Trong qué khtr, con nhiéu con
bdo manh c6 thé gdy nudc dang 16n hon rat
nhiéu nhung khong ghi nhan dugc do khong c6
tram do hodc khong cé diéu kién khao sat, nhu
bao manh Harriet thang 7/1971 véi cip gi6 trén
cip 14, 4p tai tim 960 mb d6 bd vao Quang Tri
nhung da khong c6 quan tric. Tai khu vuc nay
bién d6 tridu c6 xu hudng giam dan tir Quéang
Binh dén Thira Thién Hué va ting dan dén
Quang Nam, noi c6 bién do tridu cao nhét 1a
Quéang Binh va Quang Nam ciling chi khoang

gin 1,0m. Vi la viing bién thodng nén khi bio
d6 bo gdy nhitng dot séng 16n ¢6 stc tan phd
nhiéu cong trinh ha téng ven bo. Tai tram khi
tugng hai van Son Tra da ghi nhan duogc séng
cao t6i 6,0 m trong bao Ketsena thang 9/2009.
Ngoai ra, mot s6 vi trf cuc bd c6 dia hinh ndng
va thoai nén nudc ding do séng c6 thé chiém
mot phan ddng ké trong myc nudc ding tong
cong trong bdo. Tuy nhién, dnh hudng cia thuy
tridu va séng bién téi nuéc dang do bio ciing
chwa duoc nghién ctru chi tiét tai day.

Bang 1. Tan suét bio (%) theo cdc cap bdo khu vuc nghién ctru (thdi ky: 1951-2014)

Cap bao (B6 pho)
Khu vuc o X Cap 8-9 Cap 10-11 Cap >=12
Dudi cap 8 (%) (%) (%) (%)
Quéng Binh 94 15.1 9.4 13.2
Quang Tri 5.7 1.9 1.9 3.8
Thira Thién Hué 3.8 1.9 1.9 0.0
Da Ning 0.0 5.7 1.9 1.9
Quéang Nam 7.5 1.9 3.8 9.4
Tong cong (%) 26.4 26.4 18.9 28.3

b. Phwong phdp sw dung

Dé nghién ciru anh hudng cia thuy tridu va
séng bién téi nudc dang do bio tai khu vuc
dang xét, mo hinh tich hgp SuWAT (Surge
Wave and Tide) tinh todn dong thoi thiy tricu,
séng bién va nudc dang do bdo da dugc dp
dung. SUWAT bao gém 2 md hinh thanh phan
1a mo6 hinh dya trén hé phuong trinh nudc nong
2 chiéu c6 tinh dén @ng sudt séng va md hinh
SWAN tinh todn céc yéu tb séng bién. Véi viéc
xét tic dong séng, md hinh c6 thé tinh dén su
bién dong cua hé sé khang trén bé mit khi c6
séng. Co s& 1y thuyét cia md hinh SUWAT
duoc trinh bay chi tiét trong cdc cong trinh [4,
8, 9]. Viéc hiéu chinh va kiém dinh md SUWAT
cho tinh todn thay triéu va nuéc dang do bio tai
Viét Nam da dugc thyc hién trong [4, 5, 6]. DPbi
v6i bai toan nudc dang do bdo, md hinh dugc
tinh todn theo 4 phuong 4n khic nhau: khong

xét dén thuy tridu va séng, chi xét dén thiy
tridu, chi xét dén séng va xét dong thoi ca thity
tridu va song.

Trudng gié ap trong bao dugc dua vao mo
hinh SUWAT dé tinh nuéc ding do bdo nhan
duoc tir md hinh bao gidi tich Fujata, 1952 [10],
mdt trong cac md hinh bao dugc danh gia hiéu
qua nhat. Co so 1y thuyét va kiém ching mo
hinh bao gidi tich da dugc dé cép trong [4].

3. DPanh gia anh huéng cia thiy tridu va
song bién doi véi nwéc dang do bao tai khu
vue ven bien Quang Binh dén Quiang Nam

a) Mién tinh, luoi tinh, diéu kién bién
Dé nghién clru anh hudng cua thuy triéu,

séng bién va nudc dang do bdo cho khu vuc,
md hinh SUWAT dugc thiét ké trén ludi chir
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nhat va 16ng 3 16p: mién tinh 16n nhit (ludi
Bién Déng - ludi D1) tir vi do 8°-22°N, kinh do
105°- 120°E c¢6 do phan giai 4 phiit (khoang 7.4
km), mién tinh 10ng ké tiép (ludi khu vuc - D2)
(Hinh 1) duoc thiét 1ap bao trum va mé rong vé
phia bic cua tinh Quang Binh va phia nam cua
tinh Quang Nam tir vi d6 12°-18°N, kinh tuyén
106°- 111°E, d6 phan giai 1 phit (1.85km),
mién tinh thir 3 (luéi dia phuong - D3) c6 d6
phan giai 0.5 phit (khoang 925m) véi vi tri
duoc x4c dinh cho tirng con bao sao cho c6 thé
bao trim hét nhitng khu vyc ¢6 nuée dang dang
ké (16n hon 0.5m). Hé thdng ludi 1ong duge xay
dung cho khu vyc nghién ctu nham hai muc
dich: (1) c¢6 thé chi tiét héa sy bién ddi phuc tap
ctia dia hinh cua khu vuc ven bd nham tang do
chinh x4c tinh todn, (2) phuc vu tinh nuéc dang
do séng bdi vi nudc dang do séng thuong chi
c¢6 thé dugc phat hién khi mé hinh duoc thiét
18p trén ludi tinh c6 d phan gidi cao. Dit ligu
dia hinh duoc léy tr GEBCO (General

[EETHUTRT
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(a)

Bathymetry Chart of the Ocean) cua BODC
(British Ocean Data Center) d phan giai 4 phut
cho luéi tinh Bién Pong, 1 phiit cho ludi tinh
mién va duoc sb héa tir ban dd dia hinh ddy
bién ti 18 1/100.000 ciia Toéng cuc Bién va Hai
dao dung cho vung ven bd. Hinh 1 minh hoa
truong do sau dia hinh (a) va ludi tinh D2 (b).
V6i ludi tinh Bién Dong, tai bién 1ong, hing s6
diéu hoa cua 16 séng tridu (M2, S2, K1, O,
N2, P1, K2, Q1, M1, J1, OO1, 2N2, u2, y2, L2,
T2) duoc lay tir md hinh thuy tridu toan cu
(NAO.99b, NAO.99Jb model-
http://www.miz.nao.ac.jp/staffs/nac99/READM
E NAOTIDE Enhtml) lam diéu kién bién.
Theo céu tric ctia md hinh SuWAT, luéi tinh
tinh hon s& sir dung két qua tinh myc nudc va
dong chay tir lugi thd 1am diéu kién bién long.
Hi¢u chinh md hinh SuWAT trong tinh toin
thuy triéu cho cho khu vuc ven bo Viét Nam da
thyc hién trong [5].

=)

(b)

Hinh 1. Dia hinh va luéi tinh khu vyc — D2 (d phan giai 1,85km).
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b) Anh hudng cia thity triéu va soéng bién t6i
nuoc dang do bdo

Pé xem xét anh huong cua thuy tridu va
séng d6i voi nuwéc dang bdo, s liéu bdo
Xangxane thdng (9/2006) d6 bd vao Pa Nang
va sd liéu quan myc nudc gio tai tram khi twong
hai van Son Tra dugc sir dung dé tinh toan phan
tich. Mot loat phuong 4n tinh todn nudc dang
do bao dugc thuc hién, d6 la: khong xét dén anh
huéng cua thuy tridu va séng bién, chi xét dén
thity triéu, chi xét dén séng va xét dong thoi ca
thity triéu va séng bién. Nudc dang do bao duoc

1 6 7 —6— Quan tric

1.2 = = C6 thuy triéu-khong séng

= = (6 thiyy tridu va séng

Nudc dang (m)
(=)
(@)}

Ai) TAY,
9p8p008 19:12

Khong thuy triéu va séng

Khong c6 thity tridu-c6 séng

9/29/2006 19:12

tinh toan voi ting phuong dn dugc so sanh voi
nuée dang quan tric thuc té (sau khi tich thiy
triéu). Két qua so sanh thé hién trén Hinh 2 da
cho thay anh hudng cua thiy tridu 12 khong
dang ké, nhung anh hudng cua séng bién 1a kha
16n. P6 chénh 1éch gitra két qua tinh ton trong
trudng hop c6 va khong xét dén anh hudng cua
song dao dong khoang 20 - 30 cm. Chénh Iéch
gifta cdc truong hop c6 va khong xét dén anh
huong cta thiy triéu (khi ciing xét hoic khong
xét dén séng) 1a nho.

Nudc dang
do séng

9/30/2006 19:12 10/1/2006 19:12

Thoi gian (gio)

Hinh 2. Nudc dang do bao tai tram Son Tra theo cac phuong 4n tinh todn

»5 ., BMH- C6 tinh dén nudc dang do

€ ' séngk o i .
R B MH-khéng tinh dén nwéc dang do
® 27 _song
Q 0O Quan trac
2
S 15
©
S
5 1 ]
[y
&
8 05 1T —
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Clra Hoi Clra Viét Thuan An SonTra
Dia danh

Hinh 3. Nudc dang trong bdo Xangsane thang 9/2006 tai 4 vi tri.
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So sanh d¢ 16n nudc dang tinh toan theo mo
hinh va s6 liéu quan tric tai mot $6 vi tri trong
bdo Xangsane duoc thé hién trén Hinh 3 cho
thdy khi xét d&én anh huéng cua séng, tai tat ca
cac vi tri, d§ cao nudc dang do séng chiém mot
ty 18 dang ké va gia tri nudc dang tiép can véi
s6 lidu quan tric hon so véi trudng hop khong
xét dén anh hudng cua song.

Theo phan bd khong gian, ty 1¢ phan trim
ctia nuée dang do séng trong nudc dang tong
cong (do 16n nudc dang do séng/dd 16n nudc

STl

Lo
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iy e

118°

10 20 a0 40

(a)

50 &0 70 80
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100 -
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dang tong cong) trong bio dugc thé hién trén
Hinh 4(a). Két qué cho théy tai cac vi tri gﬁn
b, nudc dang do séng chiém téi gan 40% nudc
dang tong cong. Trén Hinh 4(b) 1a két qua tinh
toan nudc dang do séng bién ddi theo thoi gian,
g sudt séng va d6 cao séng c6 nghia tai tram
Son Tra. Két qua tinh todn cho thdy, nudc dang
do séng 16n nhat xut hién tai thoi diém tng
sudt séng c6 gid tri 1on nhat, ciing 12 khoang
thoi gian d6 cao séng c6 nghia dat gid tri 1on nhét.
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(b)

Hinh 4. (a) Phan bd phén trim déng g6p nudc dang do s6ng trong nudc dang tong cong,
(b) Bién trinh theo thoi gian ciia dd cao séng c6 nghia, tng suat séng va nudc dang do séng trong bio Xangsena
thang 9/2006 tai Son Tra.

Nudc dang do séng giy nén tai tram Son
Tra ciing da dugc kiém tra cho trudng hop bio
Ketsena thang 9/2009 va bdo Nari thang
10/2013 nhu trén Hinh 5(a) va (b). Két qué cho
thdy khi xét dén anh hudng cia séng bién thi do
chinh xdc cia md hinh da dugc ting 1én va
nude diang do séng dat khodng 25cm trong bao
Ketsena va 20cm trong bao Nari.

Khu vyc nghién ciru 12 noi c¢6 bién d¢ thuy
triéu nho, phia béc (Quéng Binh) va nam
(Quang Nam) c6 bién do thuy triéu 16n hon
ciing chua dén 1.0m.

Dé nghién ciru anh hudng cua ca thay tridu
va séng bién toi nudc dang do bao tai khu vuc
nay, céc tinh toan dugc thuc hién voi gia thiét
con bio c6 quy dao va cip giébng con bio
Xangsena (9/2006) nhung d6 bd viao Quang
Binh va Quang Nam tai cdc thoi diém thuy triéu
c6 bién do khic nhau. Két qua tinh todn cho
thdy, trong trudng hop c6 va khong xét dén anh
hudng cua séng, d6 16n nude dang déu c6 xu
huéng giam khi bién d6 thiy tridu ting nhung
hau nhu khéng dang ké tai ca hai vi tri 1a Cira
Gianh (hinh 6a) va Tam Ky (hinh 6b). Két qua
phan tich ciing cho thdy ty 1¢ phin trim nudc
dang do séng trong nudc dang téng cong (P%)
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khi xét dén séng tai Ctra Gianh 16n hon Tam
Ky, voi khoang trén 35% tai tat ca cdc pha thuy
tridu tinh toan. Anh huéng cia thiy triéu téi
nuée dang do bio 1a khong dang ké do khu vuc

nay bién do triéu nho, trong khi dé nudc ding
khi xét dén anh huéng cua séng tai Quang Binh
chiém ty 1¢ 16n hon tai Quang Nam 1& do khu
vuc nay c6 dia hinh nong va ddy thoai hon.

—6—Quan tric
— — Khong xét dén séng
- - - C6 xét dén séng

A ]
0.0 7
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(b)

0.4 -

Hinh 5. Nudc ding do béo tai tram Son Tra c¢6 va khong xét dén anh hudng cia séng
(a) Bao Ketsena 9/2009 va b) Bao Nari 10/2013.
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Hinh 6. Nudc dang do bdo tng v6i muc triéu khac nhau cho truong hop c6 va khong xét dén anh hudng cua
song tai Ctra Gianh (a) va Tam Ky (b).

4. Két luan

Trong nghién ctu nay, anh hudéng cia thuy
tridu va séng bién téi nudc dang do bao dugc
phan tich dya trén cdc két qua tinh todn bing

md hinh SuWAT véi 4 phuong an tinh todn
khéac nhau cho truong hgp con bdo Xangsena
thang 9/2006 d6 bo vao Pa Néng, d6 1a: khong
xét dén thuy tridu va séng, chi xét dén thiy
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triéu, chi xét dén séng va xét dong thoi thiy
tridu va séng.

Tiép dén nudc dang do bido trong trudong
hop ¢6 va khong xét dén anh huong ciia séng
khi bdo d6 bo vao Quang Binh va Quang Nam
tai cdc thoi diém thuy triéu khdc nhau duoc tinh
todn va phén tich. Két qua cho thy tai khu vuc
nghién ctru do bién d6 thily tridu nho nén anh
huong cia thay triéu toi nuwée dang do bio Ia
khong déng ké, trong khi d6 nude dang do séng
6 anh huong dang ké, trong mot sb truong hop
chiém t6i hon 35% nudc dang tong cong trong
bdo. RS rang, khi xét dén anh huéng cia séng
bién, két qua tinh nudc dang phit hop véi s6
liéu quan tric hon, so véi trudng hop khong xét
dén anh hudng cta séng. Vai trdo clia séng la
quan trong ddi voi nuée dang trong khu vyc, vi
vy nén xem xét dén anh hudng ciia séng bién
trong tinh todn va dy bdo nuéc dang do bio ddi
voi dai ven bién mién Trung tir Quang Binh dén
Quéng Nam.
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Effect of Tide and Wave on Storm Surge along the Coast from
Quang Binh to Quang Nam
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Abstract: In this paper, the effect of tide and wave on storm surge on the coastal area from Quang
Binh to Quang Nam was investigated by a couple model of surge, wave and tide (SUWAT). The
SuWAT model is composed of depth integrated nonlinear shallow water equations and Simulating
Waves Nearshore (SWAN) model. The model is then applied to calculate storm surge during
Xangxane typhoon landfall at Pa Nang in 9/2006 for cases of coupled and uncoupled tides and waves.
Effect of tides on storm surge was also investigated. The results show that tide contributes
insignificantly while waves contribute significantly on storm surge. In some cases wave can
contributed up to 35% in total surge level.

Keywords: Storm surge, wave generated surge, total surge level, couple model.
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KHAO SAT SONG TAU TREN SONG CA MAU

Nguyén Ba Thay™, Via Hai Dang®, Nguyén Xuan Hién®, Nguyén Quéc Trinh™
M Trung tdm Du bao Khi tugng Thay van Trung uong
@Vién Dia chat va Dia Vat ly Bién
B)Vién Khoa hoc Khi tugng Thiy van va Moéi trudng

6i dung bai bdo dé cdp t6i phuong phdp quan trdc va mot s6 két qua phan tich xa ly s6 liéu sé liéu
N séng do tau sinh ra trén séng Ca Mau. O ddy, tau cao téc chd khdch 34 ché ngdi, mét loai phuong

tién luu théng phé bién trén cdc séng & Ca Mau duoc lua chon dé tao séng. Quan trdc séng ducgc

thuc hién bdng mdy quay Hitachi dvd cam DZ-MV350 NTSC va dugc xi ly bdng phdn mém VideoSpirit Pro véi dé
chinh xdc Ién tGi 1/5 gidy. D6 cao séng tau dugc quan trac cho 2 trudng hop tau chay xudi va ngugoc hudng dong

chay séng va thuc hién cho nhiéu van téc luu théng cda tau. Két qud phdn tich cho thdy do cao séng tau cé thé dat

dén 33 cm khi van téc luu théng cua tau la 19m/s va d6 cao song tau tdng tuyén tinh véi téc dé luu théng cda tau

vGi hé s6 tuong quan 0.61.

1. Mé dau

Trong thai gian gan day, tai Ca Mau va mét sé dia
phuong khac thuéc Péng Bang S6ng Cliu Long hién
tugng sat 16 bd song dang dién ra rat tram trong. Trén
s6ng Ca Mau ¢4 t6i hang tram diém xo6i 18, c6 nhiéu
khu vuc x6i & nghiém trong gay nén nhiing thiét hai
rat I6n, gay anh hudng bat lgi dén doi séng nhan dan,
hoat dong kinh té, quy hoach s dung dat va moi
trudng. Mot s6 vi du cu thé nhu: tai Phudng 7, xém 7,
TP. Ca Mau t6c d6 xoi |6 bg t6i 30m trong vong 30
nam qua. Trong d6 giai doan nhiting nam 1990-2005
x6i |6 dién ra manh nhat nhat. Theo 6ng Nguyén Van
Dung & ap 4, xa Hiép Tung, Nam Can (trén ven séng
Kinh Sang) thi gan day téc doé sat 16 ba song khoang
2m/1nam, giai doan trudc téc do sat 16 cao hon la
4m/nam. Tai Ap Cai Rang, xa An Vinh, Ca Mau, sat 16
b song da lam sap mét nha dan vao thang 10/2010
lam mot gia dinh c6 2 b con bi chét. Hién nay hién
tugng sat |G da giam téi 90% do bsi mat do tau luu
thong da gidm khi c6 nhiéu phuong tién giao déng
dudng bd dugc xuat hién [1]. Cé nhiéu nguyén nhan
gay ra sat ¢ ba song nhu: khai thac cat bua bai, mua
[G... Trong d6, tai Ca Mau, séng tau dugc xem la mét
trong nhiing nguyén nhan chu yéu khi day la loai
phuong tién luu théng cha yéu tai khu vuc nay. Su
phat trién manh cla nén kinh t&€ da lam ra ting mat
d6 ciing nhu téc d6 luu théng cla cac tau, nhat la tau
tra khach.

Nghién ctu vé song tau gan day da dugc quan
tam nhiéu trén thé gidi cling nhu tai Viét Nam va
dugc theo 3 hudng chinh, d6 la hudng ly thuyét, mo
phong s6 tri va khao sat thuc dia. Theo hudng ly
thuyét cac nghién clru dugc tap chung xac dinh méi
lién hé giadi tich gilra d0 cao séng tau véi cac thong
s6 clia tau (chiéu dai, rdng, trong tai, ngan nudc...),
van téc luu thong va ché d6 thuy luc clia song (van
téc dong chay séng, hé s6 Froud) [5, 6, 9]. Huéng
nghién cttu mé phdéng bang mé hinh sé tri dang
dugc phat trién dudi su hd trg cla cac ly thuyét tinh
toan mdi, & dé trudng soéng tau dugc tinh toan mo
phong theo cac hé phuang trinh lan truyén séng
dugc thiét lap két hgp véi diéu kién bién phat sinh
s6ng tau [4 1. Anh hudng clia thuc vat trong mot sé
trudng hop ciing da dugc xem xét [2,3,7,8,10,11].
Hudng nghién ctu bang thuc dia la rat quan trong va
ludn t6 ra rat hiéu qua do bai két qua clia phuaong
phap nay sé dua ra dugc mét hién trang thuc té, va
qua dé céac sé liéu thu thap tir hién trudng sé dugc si
dung vao xac lap cac cong thuc giai tich va hiéu chinh
cac md hinh tinh toan.

Séng do tau luu théng trén séng sinh ra thudng la
s6ng ngan co chu ky ¢ vai gidy, do vay viéc quan trac
song tau sé gap nhiéu kho khan khi st dung cac may
ty ghi thong thudng trong do dac séng gid, do bai
cac loai may nay thudng co tan xuat ghi sé liéu cd vai
giay nén khoé bat dugc chi tiét clia chudi séng tau.

Ngudi doc phan bién: TS. Trdn Quang Tién
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Chinh vi vay, viéc stt dung camera véi do phan giai
cao vua ghi nhan dugc chi tiét dao dong song vira
kiém soat dugc cac hinh dnh va am thanh dugc luu
gilrtrong qua trinh Quan trac. Véi quan trac song tau
trén séng Ca Mau, may quay Hitachi dvd cam DZ-
MV350 NTSC va phan mém xu ly s6 liéu VideoSpirit
Pro v6i d6 chinh xac |1én téi 1/5 gidy dugc st dung.
Day la mét phan ndi dung trong nhiém vu khao sat
trén séng Ca Mau cla dé tai “Nghién ciu tac déng
cla séng tau dén xoi |6 bd va dé xuat giai phap tu
nhién giam thiéu tac ddng” ma s6 105.12-2012.02 do
Quy phét trién khoa hoc va cong nghé quéc gia
(NAFOSTED) tai trg ma bai bdo muén dé cap chi tiét.

2. Hoat déng cuia tau trén séng Ca Mau

Tai cac séng trén khu vuc Ca Mau, mac du gan day
nhiéu hé théng dudng bd da dugc xay dung nhung
mat dé tau luu théng trén séng phuc vu van chuyén
hanh khéch, hang hoa va danh bat thay san van rat
I6n. K&t qua théng ké vé hoat dong clia tau tai bén

NGHIEN C('U & TRAO DO

dé thudc Cong Ty Thuly San Ca Mau (sdéng Génh Hao),
cach bén pha Ca Mau 1km theo huéng di Nam Can,
Ong Déc trong thdi gian tir 15:00 dén 16:40 ngay
15/9/2013 cho thdy tat ca da co 64 lugt tau qua lai
(trung binh 40 tau/gid), trong d6 s6 lugng tau cao to¢
ché khach chiém 59%, tau ché hang chi€ém 24% va
xudng cano nhé chiém 17%. Trén hinh 1 la 3 dang tau
phd bién dang hang ngay luu théng trén cac hé
thong séng cia Ca Mau. Théng ké theo toc dé luu
thong clia tau cho thay, s6 tau chay véi van toc 16n
han 8,5m/s chiém 38%, tap chung chl yéu vao tau
cao téc trd khach. Theo phan anh cia nhimng ngudi
dan séng tai hai bén song Ca Mau, loai tau nay la
nguyén nhan chl yéu gay ra x6i |6 2 bén b& séng
nhiing nam vla qua, va dac biét qua trinh xoi 16
manh nhat & giai doan truéc nam 2005 khi ma hé
théng giao théng bd chua dugc phat trién nén nhu
cau van chuyén hanh khach chiu rat nhiéu ap luc vé
s6 lugng va thai gian. Trong giai doan nay, téc do xoi
bd tai nhiéu diém lén ti 2-3m/nam.

Hinh 1. mét sé logi tdu hoat déng chu yéu trén cdc séng thuéc Ca Mau

3. Khao sat séng tau trén séng Ca Mau
a. Cdc diéu kién cta khdo sdt

Pia diém khao sat dugc chon tai B&n Gilra thudc
xa Tam Giang - thj xa Nam Can - Ca Mau (ven séng
Nang Keo). Bay la noi c6 dia hinh day thoai (d6 doc
1/50). Cac diéu kién trén bg thuan tién cho viéc dat
may quan trac. Tau cao t6c chd khach 34 ché ngoi
dugc lua chon, day 1a loai tau phd bién luu théng trén
cac s6ng & Ca Mau véi hinh anh va cac théng sé cla
tau nhutrén hinh 2(a) va bang 1 tuong Ung. Trong dé
van toc luu théng cua tau dugc xac dinh theo dong
ho cong to mét trén tau. Quan trac séng dugc thuc
hién cho cd trudng hgp tau chay xudi va ngugc
hudng dong chay séng nham muc dich danh gia anh

hudng ctia dong chay séng dén d6 cao song tau. Thai
gian quan trac dugc thuc hién tir 8:00 dén 11:00 ngay
14 thang 9 nam 2013, day la thai diém thay triéu
dang gan dat dinh vdi van toc trung binh dong chay
song khodng 5cm/s, gié nhe va mat song khong cé
s6ng. Hinh 3 minh hoa camera va céc mia do séng véi
khoang cach gilta cac miala 1,5m theo huéng vuéng
géc vai dudng ba. Cung véi quan trac d6 cao séng
tau, van téc dong chady séng tau cling dugc do bang
may Compact EM tai mia do song s6 2. May dugc dat
véi tan xuat ghi sé liéu cao nhat cé thé (1 s6 liéu/giay)
cho tat ca cac trudng hop.

TAP CHI KHi TUGNG THUY VAN
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Bdng 1. Cdc théng s6 ciia tdu cao téc diing tao séng

Lowi tim Chid dai Chaén Ngin | Vool ibing
(1) g (m) | mmic fm) | [
Cao e (34 clsd) 11 . O6%5m | 30,40, 50, 60, 70

(b}

Hinh 2. (a) Tau ding dé tao séng trén séng Ca Mau,
(b) Mdy quay va mia do séng dp Bén Giira-Tam Giang-Ndm Cén

b. Phuong phdp quan trdc va sirly sé liéu dugc st ly bdng phan mém VideoSpirit Pro vdéi giao

D cao s6ng dugc quan tric bling may camera Hi- dién nhu trén hinh 3a. Phan mém nay cho phép xuat

tachi dvd cam DZ-MV350 NTSC véi ché ghi hinh dugc
thiét 1ap t6i uu nhat. Thai gian bat dau va két thic clia

anh ti video nén cé uu diém la chat lugng hinh anh
rd nét, do phan giai cao (1920%1080-16:9) va c6 thé

moi lan do déu dugc cac thanh vién théng bao va
dugc may quay ghi truc tiép vao file do. Hai ludng tau
chay dugc xac dinh véi khodng cach 30m va 50m tinh
tur bd. Tau dugc yéu cau chay ding luéng trén chiéu
dai la 500m véi vi tri mia do séng & gilta. Khoang cach
nay da dé tao cac séng phat trién hoan toan. Qua
trinh do chi dugc thuc hién khi séng ldng séng
(khéng c6 tau khac hoat dong). S6 liéu quan trac

kiém soat dugc hinh anh tau qua lai va ghi nhan duoc
am thanh ngudi diéu khién dé tranh nham 1an. D& xt
ly s6 liéu thu dugc, anh tir video dugc xuat ra véi do
chinh xac 1én tGi 1/5 gidy d dé c6 thé ghi nhan dugc
dao dong chi tiét ctia séng tau (hinh 3b). Anh sau khi
dugc xuat ra tir video sé dugc xtr ly, tdng hgp va luu
trit dudi dang file Excel bao gém 4 c6t: thai gian, s6
liéu mia 1, s6 liéu mia 2 va sé liéu mia 3.

Hinh 3. (a) Giao dién phdn mém VideoSpirit Pro xir ly sé liéu quan trdc séng tau,
(b) Anh du'oc cdt ra tir video véi @6 chinh xdc Ién téi 1/5s.

@ TAP CHi KHi TUONG THUY VAN
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) K&t qua khao sat

Hinh 4(a) biéu dién dao dong séng tau theo thai
gian tai mia do s6 2 vai trudng hgp van toc luu théng
cua tau la 50km/h (13,8m/s), khoang cach luéng tau
dén b 1a 30m. Trén hinh nay, Tpass la thai diém khi
mi tau bat dau tram téi mat trude ca vi tri cdc mia
ngam song, Hmax va Tmax la d6 cao séng I6n nhat
va chu ky tuong ting trong chudi séng quan trac. C6
thé thay rang, truéc khi mai tau qua vi tri dat mia da
xuat hién cac séng c¢6 d6 cao nho nhung chu ky 16n,
chung ta hay goi la cac séng téi. Cac séng nay da tao
ra dong chay ngugc (quy udc ti bo ra ludng tau-gia
tri huéng nho hon 180 d6) va thudng goi la dong
chdy nguagc (return curent) nhu trén hinh 4(b), hinh
biéu dién dao déng clia van tc va huéng dong chay
theo thoi gian. Trong moét s6 trudng hop, dong chay
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ngugc cling gay tac déng dang ké téi dudng ba [10].
Tiép dén c6 khoang 8-10 con song xuat hién va dugc
goi la séng ké tiép. Cac séng nay thudng co6 chu ky
ngan hon nhung c6 khoang 3-4 séng c6 dé cao I6n
han. Trong chubi quan trac nay, d6 cao song I6n nhat
Hmax dat 25,5cm véi chu ky tuong ting Tmax la 1,6
giay. Van téc dong chay séng bién thién tuong déng
v3i d6 cao song, van I6n nhat dat téi 28m/s vao luc do
cao song dang tang. Theo [9] vai dudng bd cé nén
dat yéu, cac song tau c6 dé cao tir 25cm trd 1én tac
déng thudng xuyén cé thé gdy qua trinh x6i & bo rat
nhanh. Do vay, viéc danh gia tadc déng cta séng do
tau dén dé én dinh clia dudng bd trén cac séng Ca
Mau can phai xem xét dén chat liéu bun cat khu vuc
nay. Bay cling la mét ndi dung sé dugc dé cap trong
nghién ciu tiép theo.
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Hinh 4. (a) Bién thién dé cao séng tau theo thoi gian
(b) Bién thién vén téc va huéng dong chdy theo thai gian.

Tat ca cac chubi séng quan trac sau khi xt ly da
xac dinh dugc do cao séng I6n nhat va chu ky tuong
Ung. Theo cac gia tri cha d6 cao song I6n nhat méi
lién hé gita d6 cao séng véi van t6c luu thong cla
tau va dnh hudng ctia dong chdy séng té6i do cao
song da dugc xem xét. Hinh 5(a) biéu dién mai lién
hé gita d6 cao song quan trac va van toc luu théng
cUa tau cho tat ca cac quan trac. K&t qua phan tich
cho thdy, d6 cao sdng tau ting mot cach tuyén tinh
vGi van téc luu théng cda tau. Mac du cac théng so
trong khao sat hién trusng con chira dung nhiéu sai
s6 nhung méi tuong quan gita hai dai lugng nay to
ra kha chat ché véi hé s6 tuong quan dugc xac dinh
khoédng 0,61.Tac dong clia dong chay song téi do cao
song tau budc dau cling da dugc danh gia nhu trén

hinh 5(b), & d6 d6 cao séng tai cung vi tri va cung van
téc luu thong nhung chay theo 2 huéng khac nhau;
xudi huédng dong chay song (hinh tron) va ngugc
huéng dong chay séng (hinh tam giac) dugc so sanh.
K&t qua cho thay khi tau chay xu6i husng dong chay
song, da phan da tao ra dé cao séng I6n hon truéng
hop chay ngugc huéng. Nguyén nhan do béi su cong
huéng gilra van téc luu théng cla tau va van téc
dong chdy séng. Truong hgp tau chay xudi theo
hudng dong chay song da lam gia tang téc do luu
théng cda tau nén lam cho d6 cao séng tang va
ngugc lai chay ngugc huéng dong chay song da lam
giam van toc luu théng cda tau.
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Hinh 5. (a) Dé cao séng tau I6n nhét cho trudng hop huéng tau chay xuéi va nguoc huéng dong chdy
séng, (b) Pé cao séng tdau I6n nhdt theo vén téc luu théng cua tdu.

Trén day két qua ban dau vé phan tich song tau
quan trac trén séng Ca Mau. Trén thuc té dé cao séng
tau khéng chi cé méi quan hé véi van t6c luu thong
cUa tau ma con vai cac thong s6 khac nhu kich thuée
tau (chiéu dai, rong, ngan nudc...) va ché do dong
chdy s6ng. Huéng nghién cltu nay cing cac nghién
cliu vé x6i 18 bd trén co sé danh gia téng hop d6 cao
song, van téc dong chay séng, (ing xuat séng va cac
dac trung vé bun cat sé dugc thuc hién trong cac
nghién ciu tiép theo.

4. Két ludn

Trong nghién ctu nay, phuong phap quan trac va
sU ly d6 cao séng do tau sinh ra trén séng Ca Mau va
danh gia anh huéng clia téc d6 luu théng cla tau ti
dd cao song da dugc gidi thiéu. Mét sé két qua
nghién ctu dugc tom tat nhu sau:

- Lan dau tién da ap dung phucng phéap quay
video dé ghi nhan dugc buc tranh dao ddng clia séng
tau tai Viét Nam va dung phan mém VideoSpirit Pro

trich xudt s6 liéu vdi d6 phan gidi cao c6 thé ghi nhan
day d0 dao dong ctia song tau theo thai gian.

- S6ng do tau cao téc kich thuéc nho tao ra véi cac
con song tai co chu ky dai nhung bién dé nho, ti€p
dén la cac séng ké ti€p co bién d6 I6n hon nhung chu
ky ngan hon, khoang vai giay.

Tai khu vuc quan tric, d6 cao séng cé thé dat dén
33 cm khi tau chay véi van t6c 19,5m/s va dé cao
song tang tuyén tinh véi téc do luu thong cla tau
Vi hé s6 tuong quan 0,61. D6 cao va dong chay song
tau quan trac dugc cho thdy duong b tai cac séng
trén khu vuc Ca Mau la bat 6n dinh vdi tac déng clia
séng tau.
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DANH GIA DIEN BIEN NUGC BIEN DANG DO BAO SO 3
NAM 2014 VA VAN PE DU BAO

TS. Nguyén Ba Thay, TS.Hoang Piic Cuéng', ThS. D6 Dinh Chién®, Du Puc Tién", TS. Sooyoul Kim®
MTrung tam Du béo khi tugng thiy van Trung uong
@vién Khoa hoc Khi tugng Thay van va Bién déi khi hau
®Khoa cong trinh sau dai hoc, Dai hoc Tottori - Nhat Ban

hang 9/2014 va hién tugng nudc dang cao hon 1,1m xuat hién trong khodng 12 gio sau khi bao

Trén co' s phan tich, danh gia két qua cong tdc canh bdo, du bdo nudc déng trong con bao sé 3
t

dé bo vao bo, nudc dang sau bao s6 3 da duoc tinh todn phuc héi bing mé hinh tich hop SUWAT
(Surge, Wave and Tide). Theo dé, 2 phuong an tinh todn nudc dang da duoc lua chon, dé la: (1) strdung sé liéu
gio, dp tarmé hinh bao gidi tich (tinh theo s6 liéu bao thuc té - best track) va (2) tar mé hinh du béo sé tri WRF
(Weather Research and Forecasting). Két qua tinh todan cho thdy mé hinh SUWAT cho két qua sat vdi thuc té
khi st dung sé liéu gid, khi dp tirmé hinh WRF. Trong truong hop st dung sé liéu bao best track ¢ su khdc biét
ding ké vé muc dé, phan bé va thdi gian tén tai cia nudc dang. Nguyén nhan chinh cda su khac biét trong
két qua tinh todn nudc dang nay la do mé hinh WRF da mé phdng tét hoan luu sau bdo két hop vdi gié mua
Tay Nam vao thoi diém sau khi bao da dé bé vao bo. Két qua nghién cuu sé la nhing kinh nghiém quy bau
trong cong tac canh bdo va lua chon phuong dn du bao nudc ddng bao tai Trung tdm Du bdo khi tuong thay

van Trung uong.

1. Mé dau

Nudc dang do bao la mét thién tai nguy hiém ma
tac déng chinh d6i véi vung ven bd la ngap lut va xoi
1 b bién. Nudc dang do béo tré nén dic biét nguy
hi€ém khi bao d6 bd vao thai ky triéu cudng. Lich s
da chiing kién nhiéu con bao gay gié manh, mua I6n,
séng I6n va nudc dang cao lam ngap vung ven bo
trén dién réng gay nhiéu thiét hai vé ngudi va cla
nhu bao Katrina d6 b vao bang New Orleans My
thang 8/2005, bao Nargis d6 bé vao Myanma thang
5/2008 va dac biét gan day siéu bao Haiyan thang
11/2013 véi cap 17 tran vao Phillipin. Phan I6n nuéc
bién dang di thudng xuat hién trong bao. Tuy nhién,
trong mot sé trudng hgp gié mua véi cudng do
manbh, théi trong thai gian dai va cé hudng vudng
g6c véi dudng b cling cé thé gdy nudc dang 16n, téi
0,5m. Con bao s6 3 thang 9/2014 véi tén goi la
Kalmaegi d6 bo vao Quang Ninh vao dém ngay
16/9/2014 véi stc gié cap 10 khi vao b, mac du
khéng gay thiét hai nhiéu nhung hién tuong nuéc
dang sau bao t&i hon mot mét gap thai diém triéu
cudng da gay ngap lut mot s6 khu vuc ven bién Hai

Phong, Quang Ninh da dat ra nhiéu bai hoc trong
cOng tac canh bao va lva chon phuong an du bao
nudc dang sau bao.

Trong nghién cu nay, nudc dang sau bao s6 3
thang 9/2014 (véi tén goi la Kalmaegi ) da dugc mé
phong lai bang mé hinh SUWAT véi 2 phuong an lua
chon trudng gid, ap, d6 la tinh bang mé hinh bao giai
tich (m6 hinh Fuijita [4] theo cac tham s6 bdo) va mo
hinh dy bdo truong khi tugng WRF tai Trung tam Du
bao khi tugng thiy van Trung uong. Trong d6 mo
hinh SUWAT dugc lua chon da khac phuc dugc han
ché ctia mét s6 mod hinh, cdng nghé dugc xay dung
trudc day, do la xem xét dong thai tuong tac giltia
thay triéu, séng bién va nudc dang trong bao. Chi tiét
vé co sG ly thuyét, ciu trac va kha nang ciia mé hinh
da dugc trinh bay trong [1,2,5,6]. K&t qua tinh toan
cho thdy mé hinh SUWAT cho két qua kha tuong
doéng vai s6 liéu quan trac khi st dung trudng gio, ap
tinh bang mé hinh sé tri WRF.

Két qua ctia nghién ctu sé 1a nhitng kinh nghiém
quy bau trong céng tac cadnh bao va lva chon phuong

Ngudi doc phan bién: TS. Trdn Xudn Hién
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an du bao tai Trung tam Du bdo khi tugng thay van
Trung uong.

2. Cong tac canh bao, du bao nudc dang trong
va sau bao sé 3

a. Céng tdc canh bdo, du bdo nudc ddng trudc
va khi béo dé bé vao bo

Con bao s6 3 c6 quy dao nhu trén hinh 1(a) hinh
thanh ngoai khoi phia D6ng quan dao Philippin vao
trua ngay 12/9 tir mot vung ap thap nhiét dsi. Trong
qua trinh di chuyén vé phia Viét Nam theo cac huéng
Tay réi gilra Tay Tay Bac va Tay Bac véi téc dé khoang
15 — 20km/h, cudng dé bao da cé lic manh trén cap
13. Bdo d8 bo vao Quang Ninh vao khoang 21 gis
ngay 16/9 va sau do tiép tuc di sau vao dat lién, suy
yéu dan thanh ATND. Bao s6 3 gdy ra gi6 manh cap 8
-9, giat cdp 10 - 11 cho Quang Ninh va Hai Phong.
Bao s6 3 d6 bd vao thai diém thay triéu thap nhat

e ]
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trong ngay.

Trong qua trinh bao di chuyén vao vung ven b
Viét Nam, Trung tam Du bdo khi tugng thuy van
Trung uong thudng xuyén cdp nhat cac ban tin du
bao nudc dang do béo va canh bdo nguy ca ngap lut
vung ven bg theo ding quy ché ban hanh. Trén hinh
1(b) la phan bé nudc dang bao I6n nhat tai khu vuc
bao anh hudng. Day la két qua du bao tai thai diém
9h30 ngay 16 thang 9 tuic |a trudc khi bao d6 bo vao
dat lién 12 gid. Tai thoi diém du bao nay, cac nhan
dinh vé quy dao va cudng do bao déu th6ng nhat
chung la bao d6 b6 vao Quang Ninh vao dém cung
ngay véi cap 10-11. Khu vuc cé nguy co nudc dang la
vung ven b phia Bac tinh Quang Ninh véi dé cao
khodng mot mét va khéng cé kha nang gay ngap lut
vung ven b do bao d6 bd vao thai diém thay triéu
xudng théap. Céng tac du bao nudc dang do bao két
thuc khi bao da dé bo vao dat lién.

Hinh 1. (a) So dé duéng di cia bdo sé 3 (Kalmaegi - 1415), (b) Phdn bé nuéc ddng bdo 16n nhdt
trong bdo s6 3 (du bdo tai thoi diém 12 gi& trudc khi bédo dé bé).

b. Hién tuong nuc déang sau khi béo d6 bé vao be

Vao sang va trua ngay 17/9 tuc la sau khodng 10
gi& bdo d6, khu vuc ven bién Hai Phong - Quang
Ninh da xudt hién nudc bién dang cao kém theo
nhling con séng cao ti 3-4m gay ngap lut mét s6 khu
vuc triing, thi du nhu tai huyén D6 Son - Hai Phong
nhu trén hinh 2. Day la mét tinh huéng kha bat ngo
vi mdc du xdy ra vao luc triéu lén cao nhung day
khéng phai la thai ky thay triéu cao nhat trong nam.

Trén hinh 3 la dao déng muc nudc téng cdng,
thay triéu va nudc dang (muc nudc téng cong-thay
triéu) tai Hon Dau. Néu hiéu muc nuéc dang la do bao
thi nudc dang bao s6 3 c6 mot s6 diém khac thudng
S0 VGi cac con bao théng thudng la nudc dang xuat

hién cao tai khu vuc bén trai bao dé bd (Hon Dau
1.1m), sau khodng 3 gi& bao d6 bd nudc dang méi
dat trén 50 cm va thdi gian ton tai nuéc dang kéo dai
t6i han hon 12 gio.

Nguyén nhan gay nuéc dang 16n sau khi bao s6 3
dé bé vao dat lién nlra ngay rat cé thé la do hoan luu
sau bao két hgp véi trudng gio Tay-Nam hoat déng
manh trong thai gian dai va c6 huéng théi vuéng géc
vGi dudng ba. Trén hinh 4 1a trudng gié du bao bang
mé hinh WRF tai cac thai diém 19h ngay 16/9 (a),01h
ngay 17/9 (b), 07h ngay 17/9 (c) va 13h ngay 17/9 (d).
C6 thé thdy rang ké ca sau khi bao da tan nhung van
tén tai gié Tay-Nam cap 6,7. S6 liéu quan trac tai tram
Hon D4u trén hinh 5 ciing da kiém nghiém cho két
qua du bao clia moé hinh WRF.

Tap chi Khi twgng Thuy vin * Thang 11/2014 17
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Hinh 3. Dao déng cia mu'c nu'éc téng céng, thiy
triéu va nuéc déng

3. Két qua tinh toan phuc héi nuéc dang sau
béo s6 3 theo cac phuong an

Dé& xac dinh nguyén nhan gay nudc dang 1én sau
khi bao s6 3 d6 bd vao dat lién, mé hinh SUWAT dugc
ap dung dé tinh toan mé phoéng theo 2 phuong an
d6i véi truong gid, ap. Phuong én 1 st dung truéng
gio, ap dugc tinh t mé hinh béo gidi tich theo cac
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Hinh 2. Hinh anh séng I6n va ngédp lut do triéu cudng
tham s6 bao (vi tri, khi ap tai tam va t6c d6 gido manh
nhat) dugc xac dinh tai Trung tam Dy bao khi tugng
thay van Trung uong. Theo phuong an 2, trudng gié
ap dugc tinh tU mo hinh dy bao trudng khi tugng
WRF hién dang chay du bdo nghiép vu tai Trung tam.

Trén hinh 5 (a) va 5 (b) 1a so sanh s6 liéu van téc
gié, khi &p truéc va sau bao dé bd duoc tinh tir mé
hinh bao giai tich, mé hinh WRF va s6 liéu quan trac
tai tram khi tugng hai van Hon Dau. Két qua cho thay
c6 su kha tuang déng gila tinh toan bang mé hinh
WRF va quan trac. M6 hinh bao giai tich cho sai sé rat
I6n va&i khi ap I6n hon, van téc gid nhé va thai diém
xuat hién van t6c gi6 16n nhat sém hon la do khéng
thé mé ta dugc trudng gio, khi ap sau bao do gié mua
Tay-Nam gay nén. Chinh do sai s6 trong mo6 phdng
truong gio, khi ap nén két qua tinh toan nudc dang
theo phuong an s&t dung mé hinh béao giai tich trong
bao s6 3 da cho két qua khac biét rat 16n so véi thuc
té nhu cac phan tich sau day.

T S LT

Hinh 4. Truong gié tai cdc
thoi diém: (a) 19h ngay 16/9,
(b) 01h ngay 17/9, (c) 07h
ngay 17/9, (d) 13h ngay
17/9. Béo sé 3 dé bé luc 21
gio'ngay 16/9.

(d)
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Hinh 5. So sdnh két qua tinh todn va sé liéu quan trdc tai tram khi tuong hdi vdan Hon Dédu:
(a) dp sudt khi quyén va (b)védn téc gié (b)

Phan b6 nudc dang 1én nhat trong bao (khong
tinh dén thay triéu) theo 2 phuong én tinh toan dugc
thé hién trén hinh 6(a) va 6(b) cho thay trong phuong
an 1 st dung mo hinh bao giai tich thi nuéc dang bao
I6n hon 0.5m chi xuat hién tai khu vuc ven b Quang
Ninh, tai ven bién Hai Phong nudc dang I6n nhat
cling chi dat 0,6m. Trong khi dd, phuong an 2 si
dung trudng gid, ap tinh bang mé hinh WRF cho
phan b6 nudc dang I6n hon 0.5m trai dai trén mot

Buee dng o on et | ey

dién rong ti Quang Ninh-Nghé An. So sanh két qua
tinh todn nudc dang sau bao sé 3 theo 2 phuong an
VGi s6 liéu quan tréc tai tram Hon D4u dugc thé hién
trén hinh 7. Rat rd rang dé€ nhan thdy trudng hop tinh
theo phuang én 2 cho buc tranh tuong d6i tuong
déng vai s6 lieu quan trac thuc té, trong khi dé
phuong an 1 ¢é su khac biét rat 16n ké ca vé do 16n,
phan bé va thai gian tén tai clia nudc dang.

C &

aedide s |
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e

framno:
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Hinh 6. Phdn bé nuéc ddng I6n nhdt: (a) Trudng gio, dp theo sé liéu mé hinh béo gidi tich,
(b) theo mé hinh WRF
15

—_ anu:ll: )
_ i o, ok s e i Hinh 7. So sdnh két qud tinh todn nuéc ddng
= F "-i:? sau bdo sé 3 theo phuong dn trudng gio, dp
205 i/ N tinh bdng mé hinh bdo gidi tich va mé hinh
A= K WRF véi s6 liéu quan trdc tai Hon Ddu.
& o T 5. ﬂ‘_." o Bt
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Bai hoc vé nuéc dang sau bo s6 3 cho thay c6
hai van dé can luu u trong cong tc canh bo, du bo
nudc dang do bo nhu sau:

- Nuéc dang 16n ci thé xuat hién sau khi bo dé bo
va ton tai trong thai gian di khi gap cc hinh thé khi
tugng phu hgp nhu c6 su két hgp clia hoan luu sau
bo v gii ma manh, kéo dai théi huéng vudng goc véi
dudng ba. Vi vay trong cong tc canh bo, du bo can
luuy téi hién tugng nudc dang sau khi bo tan.

- Ma hinh bo giai tich | phuong phap truyén théng
dé mo phoéng trudng gié, ap st dung tinh toan du
bao nudc dang trong bo trong moét so6 trudng hgp
khong thé mé ta phu hop trudng gié, ap, nhat la sau
khi bo tan v ci hinh thé khi tugng khac xuat hién. Do
vay, trong tinh toan du bdo nghiép vu nuéc dang do
bo can phai ci nhiéu lua chon cla trudng gio, khi p
khc m cu thé | tif cc mo hinh du bo s6 tri.

4. Két luan

Trong nghin ctru ny, nuéc dang sau bo s6 3 va
cong tac cdnh bao du bao d dugc gidi thiéu va phan
tich. Muc nudc dang sau bo sé 3 d dugc tinh toan
phuc héi theo 2 phuong an cta trudng gio, ap, dé la

Nghién citu & Trao d6i

tinh tr mo hinh bo giai tich v bdang mao hinh sé tri
WRF. Cong tc rt kinh nghiém trong cdnh béo va lva
chon phuong an du bao cliing dugc dé cap. Mot s6
két qua nghin ctru dugc tim tat nhu sau:

-Trong bo s6 3 nudc dang d xuat hién sau khi bo
dé b véi d6 cao Ién téi hon mdt mét, thai gian tén
tai nuéc dang kéo dai téi nta ngay.

- Du bo nghiép vu nudc dang trong bo sé 3 nhin
chung | ph hgp tinh dén thai diém bo dé bé. Tuy
nhién & khong ludng trudc hién tugng nudc dang
xudt hién sau khi bo d6 bé.

- Ma hinh SUWAT cho két qua tinh ton nuéc dang
sau bo s6 3 kh tuong déng vdi s6 liéu quan tréc ké ca
vé d6 cao va thai gian tén tai nuéc dang khi st dung
trudng gid, ap tinh bang mé hinh WRF. Trong khi d6
tinh theo phuong an truyén thong st dung mé hinh
bo giai tich cho két qua rat khc vai thuc té. Chinh vi
vay trong tinh toan du bao nuéc dang bo can ci nhiéu
gidi php lua chon trudng du bao gio, ap.

- Canh bao nudc dang khéng chi két thuc sau khi
bo d6 bd ma can dé phing ngay ca khi bo tan.
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I6n ti mé hinh WRF cho khu vuc tai mién Trung va Tay Nguyén
TS. Tran Quang Tién, Nguyén Thanh Trang: Thit nghiém
déng hoa s6 liéu d6 cao song bién quan tric bang rada
bién trong mé hinh SWAN

Ha Thanh Huong, Pinh Van Uu, Dinh Van Manh: Ung
dung phuong phap LOWESS trong nghién ctu cau tric
nhiét mudi Vinh Bic B6

Tran Hitu Tuyén, Tran Hai Phong, Hoang Ngé Tu Do,
Hoang Hoa Tham: Xay dung mé hinh m6 phong chat
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Nguyén Chi Céng: Mot phuong phap phan bé nguén
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Bui Ta Long, Pang Thi Ly Ly, Tran Thi Thiuy Duong: Ung
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Tong két tinh hinh khi twong thuy vin

Tom tét tinh hinh khi tugng, khi tugng néng nghiép, thiy
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uong va Vién Khoa hoc Khi tugng Thiy vin va Bién dai
khi h3u

Tém tat tinh hinh méi trudng khong khiva nuéc thang 6/2014
Thong bao két qua quan trac méi trudng khéng khi tai mot
s6 tinh, thanh phé thang 10 - 2014 - Trung tdm Mang luéi
khi tugng thiy van va méi truong
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NGHIEN CU'U TUONG TAC SONG VA NUGC DANG DO BAO
BANG MO HINH SO TR

NCS. D6 Dinh Chién - Vién Khoa hoc Khi tuong thay véan va Bién ddi khi hau
TS. Nguyén Ba Thuy -Trung tam Du bao khi tugng thly van Trung uong
PGS.TS. Nguyén Tho Sao - Dai hoc Quéc gia Ha Noi

PGS.TS. Tran Héng Thai - Trung tam Khi tugng thay van Quéc gia

TS. Sooyoul Kim - Khoa cong trinh sau dai hoc - Bai hoc Tottori - Nhat Ban

rong nghién cu nay, tuong tac gita séng bi€n va nudc dang do bao dugc phan tich dya trén

k€t qua tinh todn bang mo hinh couple SUWAT (Surge, Wave and Tide). Trong d6, thuy triéu va

nugc dang dugc tinh todn dua trén hé phuong trinh nuGe ndng phi tuyén hai chiéu cé xét

dé€n nudc dang tao bai ting sudt séng dugc tinh tr mé hinh SWAN, mét mdé hinh thanh phan trong SuUWAT.

M6 hinh dugc dp dung tinh todn séng va hudc dang trong bao Xangsena d6 bd vao Ba Ndng thang 9/2006.

K&t qua cho thdy nugc dang do séng chi€m mot phan dang k€ trong muc nude dang téng cdng trong bao

va viéc xét nuGc dang do séng da lam tang d chinh xac cta két qua tinh todn nudc dang. Bé&n canh dg,

dd cao séng trong bdo tang ding k€ tai nhiing khu vuc séng Ién quanh tdm bao nam gan b khi mé hinh
tinh séng xem xét dé€n anh hudng cta thay triéu va nudc dang.

1. Mé dau

Bao la mot thién tai nguy hiém ma hé qua tac
dong chinh déi véi vung ven bd la nuéc dang va
song lén. Lich st da ching kién nhiéu con bao gay
gié manh, mua Ién, séng I6n va nuéc dang cao lam
ngap vung ven bd trén dién rong gay nhiéu thiét
hai vé ngudi va clia nhu bao Katrina dé bé vao bang
New Orleans My thang 8 nam 2005, bao Nargis dé
b6 vao Myanma thang 5 nam 2008 va dic biét gan
day siéu bao Haiyan thang 11/2013 vé&i cap 17 tran
vao Phillipin. Chinh vi vay nén viéc tang cudng dé
chinh xac cdia cac mo hinh du bao séng va nudc
dang trong bao sé rat co y nghia trong khoa hoc va
thuc tién. Mot s6 mé hinh sé tri dugc xay dung dé
tinh todn du bdo nudc dang va séng trong bdo va
tinh toan 2 yéu t6 nay doc lap nhau, tic la chua tinh
dén tuang tac gitia ching. Pa c6 mét vai nghién
ctiu khdng dinh muc nudc dang do séng bién
(wave setup) dong gép mot phan dang ké vao muc
nudc dang téng céng trong bao va trong nhiéu
trudng hgp nudc dang do séng cé thé chiém tdi
40% trong muc nudc dang téng cdng trong bao
[3,5,6,7]. Chinh vi thé ma nhiéu két qua tinh toan
cla cac mo hinh chi thuan tdy tinh nudc dang gay
b&i (ng suat gio va do gidm ap & tam bdo ma
khéng xét dén nuéc dang do séng thusdng cho két

TAP CHi KHi TUGNG THOY VAN

qua nhé hon gia tri thuc do kha nhiéu. Bén canh d6,
trudng song trong bao co6 thé thay déi dang ké gitia
hai trudng hgp tinh séng cé xét va khong xét dén
su thay déi muc nudc do thay triéu va nuéc dang
do bao. Tai Viét Nam, nghién ctiu vé tuang tac gilia
s6ng bién va nudc dang do bao con rat han ché.
Gan day, tac gia Nguyén Xuan Hién da thuc hién
tinh nudc dang do song theo mai lién hé véi dé cao
va chu ky song tai khu vuc ven bién Hai Phong va
thay rdng nudc dang do sdng c6 thé chiém tai 22%
muc nudc dang téng cong trong bao [1].

Trong nghién clu nay, tuong tac gitta séng bién
va nudc dang do bao dugc phan tich dua trén két
qud tinh toan séng va nudc dang trong bao
Xangsena thang 9/2006 dé bo vao Ba Nang bang
mo hinh SUWAT. Mé hinh nay da khac phuc dugc
han ché ctia mét s6 mé hinh, céng nghé dugc xay
dung trudc day, do la xem xét déng thai tuong tac
gitia thay triéu, séng bién va nudc dang trong bao.
Két qua phan tich da cho thdy kha ndng néi bat clia
mo hinh khi xét dén sy tuong tac nay.

2. Gigi thiéu m6 hinh SUWAT
a. Mé hinh thiy déng luc hoc

SUWAT la mé hinh lién hgp (couple) dy tinh
doéng thai ca thay triéu, séng bién va nudc dang do

Ngudi doc phan bién: TS. Tran Quang Tién
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bao. M6 hinh nay dugc xay dung tai dai hoc Kyoto
- Nhat Ban, bao gém 2 mé hinh thanh phan la moé
hinh dua trén hé phuong trinh nu6c néng 2 chiéu
c6 tinh dén nudc dang do Uing sudt séong va mo

ﬂ_'_ E'J.I:E'+:'.'.1.-’
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hinh SWAN tinh toan séng. Hé phuong trinh co ban
cGia mé hinh nudc néng 2 chiéu dugc moé ta nhu
sau:

a5 @ @ " (L
a-a':’ : ;;[:%] ; ﬁ_‘;{"‘i g{%— ‘N_PL,JEJrPi:,EH T 4[5' E::n’ E'q:d] (2
P e e e R LA ) I
VGi: i1 : muc nudc bé mat; M, N: thong lugng nudc; T i ng sust ma sat dy va bé mat; Fx,

trung binh theo d6 sau, theo huéng x va y; f:tham
s8 Coriolis; P: ap suat khi quyén; d: d6 sau téng cong
d =11 +h, v&i h la d6 sdu muc nudc tinh; Ah: hé s

khuéch tan réi theo phuong ngang; &« : mat do
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Cac tham s6 tai cac cong thic (5)-(7) dugc dinh

nghia trong ca s& ly thuyét cia mé hinh SWAN [3].
M6 hinh SUWAT dugc thiét lap tinh toan trén luéi

Fy. Ung suat séng dudgc b sung dé xét nudc dang
do séng, dugc tinh tU mo6 hinh SWAN theo cac cong
thiic dudi day:

(4

]
(i)
)
|6ng véi cdu tric minh hoa nhutrén hinh 1. Casé ly

thuyét clia mé hinh SUWAT dugc trinh bay chi tiét
trong cac céng trinh [5, 71.
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Hinh 1. Cdu tric luéi léng ciia mé hinh SuWAT
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b. Mé hinh béo giadi tich

Mé hinh SUWAT c¢6 thé nhan trudng dau vao gid,
ap t cdc mé hinh bao giai tich hodc ti cdc mo hinh
du bao sé tri nhu WRF, HRM..... Trong nghién ctu
nay, mo hinh bao giai tich ctia Fujata, 1952 [4] dugc
lya chon dé mdé phdng trudng gid, ap theo cac
tham s6 bao dugc lay tu sé liéu best track. Trudng
ap suéat khi quyén dugc tinh theo céng thic:

pymm TemR
AL

Trong d0: P 1a ap suat & tam bao, Peo: dp suat &

(8)

ria bao, r0 la ban kinh gié cuc dai, r la khodng cach

U = (ait ey co8 B4c0s g sin 8 T
v=[ T [=¢ £ . . +e, # o 5m
v, Vg{cnsm-cnsﬁ—smm-mnﬁ} L

Trong dé cac hé s6 nam trong cac khoang gia tri
nhusau: c1=0.6,0.8,c2=0.50, 0.8.

3. Tuong tac giita séng bién va nuéc dang do
bao

a. Mién tinh, luéi tinh, diéu kién bién va sé liéu
bdo cho mé hinh

P& nghién clru tuong tac gilra séng bién va nuéc
dang do bao, mo6 hinh SUWAT dugc thiét ké trén
luéi vudng va 16ng 2 13p véi mién tinh 16n (ludi Bién
Doéng) tir vi @6 8 -22°N, kinh d6 105 - 120° véi d6
phan gidi 4 phut (khodng 7,4 km). Trong khi dé
mién tinh nho (ludi khu vuc) dugc thiét 1ap cho khu
vuc bién Hué - Ba N8ng nai con bao Xangsena
thang 9/2006 d& bo tu vi tuyén 12 -18°N, kinh
tuyén 106 - 111°E v6i budc luai 1 phut (1,85km). Dir
liéu dia hinh dugc lay tir GBECO (My) d6 phan giai 4
phut cho ludi tinh Bién Déng va sé liéu dugc s6 hoa
turban d6 dia hinh day bién ti l& 1/100.000 ctia Téng
cuc Bién va Hai dao dung cho lugi khu vuc. Tai bién
l6ng, hang s6 diéu hoa cta 16 séng triéu (M2, S2,
K1,01,N2,P1,K2,Q1, M1, J1,001, 2N2, Mu2, Nu2,

7 - 35
um Trpnkmivirma g
gmm- [
-25 Cond
_E_ll]lll] E E_
. L 2o
W B
g‘ Fis .2
ﬁ 33 F1o g
o 90 ten DG MRk L=
' = —- Qi
60 [}

DT, D0, SO0, TR DD, TN DD, TN T s D

M e

tUr tdm bao tdi diém tinh.

Van téc gioé gradien dugc tinh theo mai lién hé
vGi phan bé clia ap suat khi quyén nhu trong cong
thuc (8). Trong khi d6 van toc gié theo mai lién hé
vGi t8c do di chuyén clia tam bao dugc tinh theo

cong thuc (9):
v 18P
——— S ——
77 ol o 9)

_~
V=0t ™
Téng hop 2 thanh phan nay ta cé van toc téng
hop nhu sau:

(10)
2

L2, T2) dugc ldy t& mé hinh thay triéu toan cau
(NAO.99b, NAO.99Jb model-
http://www.miz.nao.ac.jp/staffs/nao99/README_N
AOTIDE_En.html) lam diéu kién bién cho luéi Bién
Dong. Bdo Xangsena thang 9/2006 vai gi6é cap 11
dé bo vao Ba Nang gay nudc dang téi gan 2.0 m tai
Thira Thién Hué dugc lua chon. Cac tham s6 bao
dugc ldy ti s6 liéu phan tich va quan trac tai Trung
tam Dy bao Khi tugng thly van Trung uong.

b. Kiém nghiém mé hinh bao gidi tich

Trudc khi danh gia tuong tac gilta séng bién va
nudc dang bao, mé hinh bao giai tich can phai dugc
kiém ching dé danh gia do tin cay cla s6 liéu dau
vao cho mé hinh tinh séng va nuéc dang trong bao.
Trén hinh 2(a) va 2(b) 1a so sanh s6 liéu van toc gid,
ap suat khi quyén trong bao dugc tinh tir mé hinh
béo giai tich va s6 liéu quan trac tai tram khi tugng
hai van Son Tra va tram khi tugng Hué. Két qua cho
thay c6 su kha tuong déng gitia tinh toan va quan
trac, nhat la tai tram hai van Son Tra nai it bi chi phoi
ba&i dat lién téi phan bé gio, ap trong bao hon.
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Hinh 2. So sdnh giita tinh todn va quan trdc sé liéu dp sudt khi quyén va vén téc gié tai tram khi
tuong hdi vdn Son Tra (a) va tram khi tuong Hué (b)
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c. Anh huéng cta séng bién téi nuéc déng
trong bdo

Anh huéng ctia séng bién téi nuéc dang do bao
dugc xem xét cho truong hogp mé phong coé va
khéng tinh dén anh hudng cda song bién. Trén hinh
3(a) va 3(b) la két qua tinh toan dao dong thay triéu
(Tide), thay triéu két hgp véi nudc dang do bao
(Tide+surge) va su két hgp dong thai ca thay triéu
véi nuéc dang do bao va nudc dang do séng tai
tram Son Tra va Cla Viét. Két qua tinh toan dugc so
sanh véi sé liéu quan trdc muc nudc téng cong
(OBS) sau khi quy vé méc muc nuéc trung binh cla
—

=== Tuhtzi
— — Tubtr gtz sy

Do ASTer m1se Tastas (m)

NGHIEN CUU & TRAO D0I

tram. Rat rd rang dé€ nhan thay trudng hgp mé hinh
c6 tinh dén nuéc dang do Uing suat song cho két
qua sat myc nudc quan trac hon, nudc dang do ting
suat song tai 2 tram tuong Ung khoang 20 va 30 cm.
Phan b6 nudc dang 16n nhat trong bao (khéng tinh
dén thuy triéu) cho 2 trudng hgp dugc thé hién trén
hinh 4(a) va 4(b) cho thay pham vi va dé cao nudc
dang tang dang ké khi mé hinh tinh dén dong gop
cla nudc dang do séng. Két luan nay da cho thay
dé nang cao d6 chinh xac trong tinh toan nudc
dang thi can thiét phai tinh dén phan dong gép cua
nudéc dang do song.

— Tir b
FET ATEewey
==l bt

" thari g i)

L

Hinh 3. Dao déng theo théi gian cia thay triéu (Tide), thiy triéu két hop véi nuéc ddng do béo
(Tide+surge), thiy triéu két hop véi nuéc ddng do béo va nuéc ddng do séng, muc nudc quan trdc

(OBS) tai tram Son Tra (a) va Cira Viét (b)

Hinh 4. Phdn bé nuéc déng béo I6n nhdt trong trudng hop c6 (a) va khéng (b) tinh dén nuéc déng

do séong

d. Anh huéng cua thiy triéu va nuéc dang do
bdo téi song bién

Tuong tac gilra thiy triéu va nudc dang do bao
t&i song bién dugc hiéu |a so sanh su khéac biét gilia
trudng hgp mé hinh tinh séng trén nén muc nudc
trung binh va trén nén thuy triéu va nudc dang do
bado. Trén hinh 5(a) va (b) tuong Ung la trudng do6
cao lén nhat cta séng y nghia (Hsig.) trong qua

trinh béo di chuyén vao bd cho trudng hop mé hinh
c6 va khoéng tinh dén su thay ddi muc nuéce do thuy
triéu va nuéc dang do bao. Muic d6 khac biét gitia 2
trudng hap da thé hién su tuong tac gilra cac hién
tugng. Két qua cho thdy hiéu tng thuy triéu va
nuéc dang do bao da lam tang d6 cao séng trong
bao, dac biét & khu vuc séng I6n quanh tam bao .
Tuy nhién su thay déi nay la khéng 16n khi song nhé
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va tai nhiing khu vuc ma dé sau ctia bién 16n hon
dang ké so vdi thay d6i muc nudc bién do thay triéu
va nudc dang do bdo. Nhan dinh nay da dugc kiém
chiing thém khi phan tich bién trinh dé cao song
¢6 nghia theo thai gian tai 2 vi tri ¢6 d6 sau khac
nhau gan tram hai van Son Tra. Trong d0, vi tri gan
b& c6 d6 sau 6,5m va vi tri xa b hon c6 doé sau 35,0
m (hinh 5a). Chénh léch dé cao séng |6n nhat gilia
2 trudng hop tai vi tri gan b 1a gan 1,0 m, vi tri xa
b& 13 0,3 m, xuat hién tai thai diém dé cao song dat

e

cuc dai, cling la luc muc nudc bién dang cao nhat
(hinh 5(a). Chénh léch d6 cao s6ng dang ké tai vi tri
gan ba la do song bi va khi truyén vao ving nuéc
nong, hién tugng séng vé da khong xay ra khi do
sau bién ting dang ké do céng vai thay triéu va
nudc dang do bao. Két qua nay da cho thay khi tinh
song trong bao can thiét phai xem xét tuong tac véi
thay triéu nudc dang, nhat 1a tai vung nudc nong
ven b, khu vuc co bién do thay triéu lon.

| L e

(b

Hinh 5. Phén bé dé cao I6n nhét ciia séng c6 nghia (Hsig.) cho truéng hop mé hinh c6 (a) va khéng
(b) tinh dén tuong tdc véi thiy triéu va nuéc ddng do bédo
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Hinh 6. Dao déng theo thaoi gian ctia dé cao séng c6 nghia, mu'c nuéc téng céng trong tai Son Tra,

(a) vi tri gan bg, (b) vi tri xa bé
4. Két luan

Trong nghién clru nay, tuong tac gitta song bién
va nudc dang do bdo dugc phan tich dya trén cac
két qua tinh toan séng va nudc dang trong bao
bang m6 hinh SUWAT trong con bao Xangsena
thang 9/2006 d6 bd vao Da Nang. Mot sé két qua
nghién ctu dugc tom tat nhu sau:

- Nu6c dang do séng chiém mét ty lé dang ké
trong muc nudc dang trong bao va viéc xem xét
phan déng gép cla nuéc dang do song da lam

TAP CHi KHi TUGNG THOY VAN

tang dé chinh xac clia tinh todn. Chinh vi vay trong
nghién ctu tinh todn cling nhu du bdo nghiép vu
nudc dang do béo can thiét phai tinh dén nudc
phan déng gop clia nudc dang do séng.

- Tuong tac cta thay triéu va nudc dang trong
bao da lam tang d6 cao séng tai nhitng khu vuc
song I6n quanh tam bédo & va & gan ba. Su thay déi
nay sé khong dang ké tai nhiing khu vuc séng nho
va d6 sau cla bién 16n hon dang ké so vdi thay déi
muc nudc bién do thay triéu va nudc dang do bao.
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Tuy nhién, muc d6 tuong tac gitta song vanudc  nhau va dugc tinh trén ludi tinh c6 do phan giai cao
dang trong béo cling can dugc kiém ching thém  hon, day cing la ndi dung sé dé cap trong cac
cho nhiéu con bao lich sk, trén cac pha triéu khac  nghién cuu tiép theo.
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NGHIEN CUU ANH HUGNG CUA CAC BACTRUNG THYC
VAT TG SU SUY GIAM SONG TAU

TS. Nguyén Ba Thiy - Trung tam Du bac Khi tugng Thily van trung vong
Vi H3i Bing - vien Dia chdtva Dija Vat Iy Bién
Nguyén Xudn Hign - Vién Khoa hoo Khf Lugng thily van va Mai rding

ong nghieén ciu nay, khd ndng suy gidm song taw bof thie vat ven song duoe tinh todn phidn Hich

bding ma hink 6 tri. 10 hinh tinh todn qud trink phtdt sinf, fan truyén va tdc dong (61 i séng cia

s6ng fdu duge pghién cdu xdy dung dgfb trén hé phiieng iinh Bousinessq 2 chigu, co xern x6t dén

thdrh phén Héu tén ndng fugng song bl thuic vat, HE $6 cdn cla cay Ut iinh €6 xem xét ddng thid dnh hudng

cita tham, v, 1 v carh, MG hirh sau ddy dp dung cho mdt doan sdng vof dia hink Iy tuding, Trong do, oy co

nude, mat lodi cdy phé bidn moc Fviing ven ber adc song thusc Bong bing séng Ciiu Long dvgt fira chon. Anh

huding cida médt 46 ¢y va kich thute bai thue vat 16 qué trinh suy gidm d0 ¢ao sdng fea va ndng luvng sdng

i bl Gueing b duoe AR (odn vé phdn tich, Két qud tink todn cho théy ndng ftigng song tau va sdng lea suy
g ddng ké kbi mét da cdy vil kich thude baf thfe vt King. VoI Idt @5 cdy 8 cay/i? v bé ddy Bai thic vit
35m il thé suy gidm 59% va 73% 36 coo song feo v dp fuc song Biong tng.

1. WMd déu

Tai Vigt Nam, trong thdi glan gan day, hién trang
cac tuyén ludng cd xu hudng xdu di, hién tudng sat
I& be s6ng, mai dac ludng lién tifp xdy ra va do
thigc cd quan chic ndng va hé théng fruyén thong
& cip. Tai khu vue sdng Sat Gén va cac kénh rach
thudc Béng bing séng Clu Long ¢d 1 hang trdm
difm %o 15, o nhigu khu vige x0i I8 nghiém trong
gay nén nhiing thi2t hai rat kdn, gay anh hudng bat
lgi d&n d¥i sthng nhan dan, hoat déng kinh 1&, quy
hioach st diung A3t va mai trudng. C6 nhidu nguy@n
nhan gay ra sat |& nhui; khai thac cat bita bai, rmua
l§i... Trong dd ¢ mét phdn nguyén nhan do tac
dong cfa séng tau (cd ndng lugng st lan). Tuy
mhién, hién tal cac nghign clu v& sGng tEu & Vidt
Marm cling r8 [t, ¢hi yéu 13 cac bao cao v& tdc ding
cha song 1au 18 x6i I& bd duge thue hign béi céc co
quan chiic ndng va hé théng truyén thing. Trong
mat s6 nghlén cliu it & trudc day, ¢de tac gid
Mguyén B3 Thity va nnk (2006), Mguyen Xuan Hign
{2008} da dé cap tai nghién i iinh toan qua trinh
phal sinh va lan truyén cla sdng taue dua trén hi
phueng trinh Boussinessq 2 chiéu. Tuy nhién, cac

tinh toan nay mél chi thuc hign mé phing od ché.

phéat sinh va lan truyén cla sdng tau vao vimg ba.
Bé cao song leo vi &p lyc séng, nhitng tham &
song tac d9ny manh dén 33 6n dinh cda duding b,
ciing nhuy kha nang lam suy gidm sdng cla coc bai
thifc vat ven sang chua duge 48 cap chi figt. Trang
khi d6, tal nudc ngodi, nghién ofu séng thu da dugc
tién hanh 1 rat 130, ndi bat nhit [@ ¢ cong trinh
nghién cdu cia Weagel v Sarensen (1986}, Chen
v Sharmal (19974, Kirkegaard va nnle (1999}, Makase
va nnk (1999, Tanimoto (2000}, Bam va nrik {20048,
Dong va nnk (2009). Trong nhiing nghién cdu nay,
qua trinh phét sinh, lan truyén va tac dgng dén
dudng hiv cla sdng tau da dude tinh toan mo
phéng bang mé hinh & tr, mdt s 68 xudt bio vé
dudng b ciing d6 dugc dua ra.

Trang nghién cifu nay, ma hinh méd phong qué
trinh phat sinh va lan truyén sdng tau qua bai thuc
vat ven séng diia trén hé phuong trink Boussinesq
2 chidu duge tiép tyc phat trién theo hudng xem
wet dn anh luidng cha thys var ven song, Tac déng
cfia thuc vt 1 sy suy gidm ndng lugng sang va 4
cao sony leo tai duding b dude tinh tedn phdn tich
cho mat s trigng hop clr mat 6 cdy va kich
thudc bai thuc vat, CAc tinh va phan tich ddoc ap

Noudi doc phan kign: TS, Tran Quang Tién




dutng vl cdy co nude, mit lodi cay phé bidn moe &
vern b cic séng'thude Bdng biing séng Clu Long.

2.Tacdédng clla song tau dén 46 b - phlfﬂ'ng
&n bao vé dudng hi,

Mang lugng séng tau phu thudic vao nhidy yéy
& nhurkich thude, trong t3i, kinh dang, van tdc tau
luiu thang va khodrg céch t6i vi tri tau chay. Nhidu
nghién cfu thuc v 93 cha thiy ring vdi séng cd bé
réng hep thi con song &3u tao bl ciac the nhd Vi
£ van tdc luu théng |én sé tic ddng manh dén
duding bd hon 13 cac séng ké tigp, Trong khi g6 wai
cac sang ¢d kich thudc réng, cac song thi cip duoc
tao ra bai tau < kich thude [dn nhung o dd luu
thdng chidm thuding gdy tac dang 16n hon (8], Hinh
1y t3 hinh dang séng tau theo Iy thuydt cda Ken-
vin v truting hop tau kfch thudc nhé nhung van
t&e Iuw thang I6n [B]. €6 thé thiy rdng céc séng
phin k¥ cd hudng tao vii phdp tuyén dudng be
khedang 55 45 13 nbng séng chi yéu gy nén xdi |13

bé. Bi cao séng duge xem Ja chi 54§ giy téc dang

- wantrcnemon

dén da én dinh cha dugng ba. K&t gua khao sat
thuc dia trén mét sd con s6ng cho thay ring, vii
sOng tau c6 dod cao nhd hon 12,5cm, tic déng o
duding ba I khéng dang k& Tuy nhign, véi sang cd
di £a0 25 v 30cm o6 the nouy hai gap 5 va 30 18n
Tuong ding so vt do cao sdng 12, 5cm. Mic d6 sat 1o
bd séng b4 sang tau tuy nhién con phy thudc vao
kfch ¢ clia song. Vdi sdng co kich thudc riing, ning
lugng séng tau thidng chigém mdt phan rit nhé,
khodng 2-3% trong tdng 56 ndng lugng séng tac
dong d&n duiing b Trong khi 86, véi cae kénh rach
kich therde nho, song tu 13 nguyén nhan chi yéy
gay %61 1, co thé chidm téi 9594[8).

Dé &n dinh cha dudng bé phy thudc van nang
liong séng tac ddng {dd can, ding chiy sdng va
ling sudt song), hirh thal va trdm tich ca ddi bé
Do vay, dé han ché x5i 13 bé thi cin thidt phai lam
giam nang lugng séng. Ngoai nhan tf gidi han t6c
g6 luu thing cia thu thi giai phap tebng thue vat
ven song 1a bign phap cin thigt do higu qua vé kinh
t& va bado v& méi trudng. .

e
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Sarug ha

Hinh 1. () Hinh dang sdng bé mdt theo Iy thuyd¥ cia Kelvin,

(b} Hink dnh cdy co nurdec moc ven séng Ong Béc-Ca May

3. Co sa iy thuyét md hinh toan
a. Hé phurong trinh co bén

WM& hinh mé phéng séng tau dua trén vige gidi
phuang trinh-Boussinesq 2 chidu clia Madsen va
Sorensen (1392) {9]. Cac thanh phin ma phéng
s6ng leo, song G8 va tac dong cda thuc vat da dugc
b6 sung trong hé phuong trink nhu mé t3 dudi day:
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Trong dd, 7 1a muc nudc dao ding bE mat iml;
£, €3, 13 luu lugng trung banh theo 89 sau theo cac
phutng x va y (m¥s); t 13 thai gian (s); h 1a 4§ sau
mejc nudc Tnh (m); g |3 gia tée trong trudng frmysy;

p 1a mat da nudc kgim?); F-=1/151ahé 58 phdn
tan (Madsen va Sorensen, 1997) [9]; Ry Rpyx 12
thanh phin tiéu tan ndng lugng do song vd theo
phuong x, y; d |a 83 $8u myc nudc tic theii; b |2
chidu rong tuong dbi cita kEnh truyén sGng trong
md phong sdng leo; 4. & 13 thanh phin ma sat
day. Fy, F}' 13 lyc can cha thuc vat t&e déng 18n
chuyén dong clia song dugc mé ta duai day:
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Vi ¥ T3 mdt 38 cly trén mdt don vi dign tich v
CD-all 14 hét 58 luc kéo sinh ra do sdng tac dung 180
thige vat duge tinh todn tai muc 4, dp |4 duisng kinh
¢ha ciy.

Chi tigt vé hé phuong trinh, Iy thuy&t dii, diéu
Kién bién cha séng 1au cling nhu két qua kiém
nghiém mé hinh ¢3 duge trinh bay trong cac cong

trinh [1, 2, 5.

b. Ap fuc song téu

Trong nghién cifu nay, véc to ap luc sing Fdugc
tinh theo cdng thic nhu saw:

T
F=c || (&)
Day I3 téng nang song thee dd sau tdc dong 18n

mit vat thé 3o véi kich thudc bé ngang vahé 5 cin
Iz mat don vi, ¥ 4 van 1c diang chay song.

4. Phugng phap tinh hé sé c¢an cha thec vat

Tinh todn hé & can cla cay la bai todn rat phuc
tap. Hau hét cac nghién oy trude day cha yELI Xem
xé&t cho truong hap dan gidn ey hinh try, khi g he
56 can phy tﬁuéc chinh vao hé sg Reynolds. Trong
nghién cifu nay, hé s can trung bénh theo des sdu
CD-all ciia céy dugc tinh theo phudng phap don
qian c0a Tanaka vl Sasaki {2007) 111]. Trong phuong
phap nay, anh hudng cis v& ndi, cinh va |a dugc
xem xét, cu thé nhu sau:
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Trong d6 by va CpizG) | hinh chigu bé nganc
(bao gdm ci dudng kinh r& va canh) va hé 53 can
cila ciy tai 46 cao zG tni il mat dat, bref va Cpopef
1a dé ring bé ngang va hé <& can cla cay tinh tal
d cao quy udic (ZG=1.2m. Gia tri Cnypg) thay i
theo df cao cla cdy nhu trén hinh 4(b). Theo dé
Cpyzi) dat gid trj lon nh#t tai géc do oo sy tham gia
chia nhidl ré ciy.
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_

Hinh 2, Minh hea cdc hé 56 (a) b{zG) va bref, (b

CD{zG) va CD-ref (Tanaka vii Sasaki, 2007) [vai

ligu thom kirdol.

5. Két qua tinh toan phan tich
a. Biéu kién tinh todn
B8 nghién cdu anh hudng cla cac dac trung

thire w3t tdi qua trinh suy giam dé cao sing lec va
mang Sgng sang taw, 14t ca cac tinh toan duwdi day
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dugc thyc hign chung trén mét doan séng véi mit
cht ngang nhu trén hinh 3(a). Vai, bé ring séng
L=300m, d} sau tai trung tdm Hy=5m, chidu dal

doan sdng ding tinh toan méd phéng Lp=1500m.

0 the ndi day 13 séng b kich thude nha, thufic
dang sdng phd bién trén d&dng bing S6ng Clu
Long. Bdi thuc vit dugc gid thift phan bd hén phia
bir phai theo hudng thu chay, cdy hinh tru vai
dudng kinh d=0.35m, phan bé déu va bt d3u tai
khoang cach 115m tinh L t8m sdng, Tau véi kich
¢ nhd nhung van tée luu théng |én duioc chon vdi
cac théng 56 cu thé nhu sau; chidu dai tau [ 21.75
m, chidu rdng tau 8.5 vy ngdn nudc 2.0 m va hé 55
hinh dang tau duige [8y 12 0.2, vin tdc luu théng
U=533m/s. Mt =0 didu kign khdc nhau cda kich
thudic baf thyc va mat dé cay dugr s& ¢duge tinh
todn va phan tich dudi day.
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b. Cde @3ir tring vi he s6 can cda cdy co nude

Trong nghién oy nay, cay €o nudc {Nipa palm)
hinh 1{b], mdt iadi cdy phd bign moc tai viing ven
b cac séng trén ddng bing sdng Cdu Long duot
luya chon. Hink 3k} phan bé theo phuong thing
ditng hé <6 cdn CD-all cla chy co nudc v cac dac
trang cla ¢y nhif sau: D cao cdy Hypae=3.0 m
(trong & & can 0.5m, than '2.5rnj, dudng kinh than
tal vi tri quy UG {Ha=1.2mj oo =0.35 ™, hé s ¢An
tal vi tri tham chigu C2'=1.0. H2 s nay duoc lua
chon d5i véi thon hinh try va trong didu kign hé 58
Reynolds c& 103, day 3 c& gia i d3c trumg thiy luc
trong sdng khi c6 song tdu. Nbw vay, hé 58 CD-all
thay déi theo d cao ciia ciy theo xu thé giam dan
tir géc tai nggn.
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(b

Hink 4, {a) Dao ddng song trong truémg hop <6 va khéng 6 béi thure vt

{b) Phdn bé d6 cac dinh séng doc theo mdt ¢it séng - tridng hop cé vi khéng c6 bal thire vét.
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Kt gué tinh todn dac déng song 1heo thai gian
cho trudng hop <6 va khing cé thuc vat tai vifri
theo phuong ngang (V) cich mép nudc Sm vatheo
phucng tau dich chuyén (X} 1000m tinh trvitri tau
wu#t phat duoc thé hign an hinh 4ia). Trong dd,
didu kign cia baf thyic vt bé riing 35 m, midt dd cay
4cay/m?*. o thé nhan thiy ring, con s6ng dau tidn
& 1 ¢80 16n nhét trong cac séng sinh ra do 1au lan
truyén vao. Bidu ndy ciing phil hop vdl mot 58 guan
tric thut t& vé sang tu, trong fruding hop tau nho
di chuy&n vl viin 18c 180 trong s6ng <o kich thubc
hep, K&t qua tinh toan ¢iing cho thiy do 6 thye vat,
6 cao dinh song gidm 30% so v&i trudng hop
khéng i thifc vat,

Hanh 4(b) biéu dién phan bd d6 cao sing tau
doc theo mat cat ngaﬁg ¢iia 56nq tal khoang cach
1000 tinh tif diém suidt phat. Day 1a vi tri mét cat
ma 50ng tau da dat d&n dé can lon nhit. K&t qua
tinh todn cho thiy, trong trudng hop khang oo bai
thuc vat, 46 cao s6ng tau ting dan khi truyén vao
viing nude ndng ven bd, toi mét gid i tdt han song
bi v&. Trong truding hop co ton tai bat thuc vat, do
higu Ung phan xa voi cdy, dd cao séng tang nhe
phia trudic va suy gidm dang k& phla trong bai thuc
vat, Gid tri 40 cao s6ng leo gidm khoang 46% khiso
sanh vai trudng hgp khing co bai thuc vat. Tai viing
nude sau hon phia ngoai bai thuc vat, G cao s6ng
hau nhu khéng co s khac bigt gita 2 truding hap.

d. Anh hudng ciia mat dg céy va bé réng bii
thu'c vart
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Anh huing cda mit d6 cay 16 suy giam nang
luong song tau va dé cao sang keo dugc tinh todn
phan tich cho cée triting hop mat do céy p =0, 2,
4, 6 va b cay/m? trong cing mit didu kign bé réng
i bai thuc vat W=35m. Hinh 5ta} hidu dién mai
[i&n hé gifa dai lugng khang thif nguyén cfia nang
lugng s6ng tau {F/Fg). d9 cao song leo {R/Rp) veti
mit 46 cay. O day vi trf tinh &p lyc s6ng va d6 cao
séng tai ngay mep nudc. Trong dé, chi 56 "7 13
truding hop khang ¢ bl thue vat, Két qué tinh toan
cho thiy, ndng Iugng séng va 84 can song leo suy
giam tuy&n tinh voi mat 4§ cy. Yéi cing mot didu
Ki&n cia bal thye vat, nang lugng song suy giam
manh hon d9 cao $6ng leo. Vi mat d cay y =B
cay/m? co thé [dm suy giam 6] 73% va 53% nang
1uging song va 49 cad séng leo tuong Ng.

Murc d6 suy gidm nang lugng song va 4o cao
s6ng leo theo kich thudc bai thuc vit dude tinh
todn phén tich cho 4 truémng hap W =0, 10, 25 va 35
F1, trong truting hop mét té cdy ¢ = 2cdy/m® . Hinh
51k} bi€u didn mdi fién he gida dei Iugng khang thir
nguyén cla ning lugng séng tau {F/Fgl, 49 cac
s6ng keo (R/Rg} vai Kich thudc bai thire vat, Kt qua
tinh toan cho thdy, cling giting nhu anh hudng cda
mat d6 cdy, kich thudc bai thyc vt cang tang thi
riic 46 suy giam ndng ugng va 84 cao séng leo
cAng len, nang luong séng suy giam manh hon so
vdti @6 cao song leo. Ydi mat kich thudc bai thue vat
W=35m co thé suy giam t&i 69% vi 53% n'éng
long séng va 40 cao s6ng lee tuisng dng.
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Hinh 5. Mii'c 46 suy giam cda ndng ligng séng (F/Fp) va 86 cao sing lea (R/Ry) theo (a}
méit dé cay (y), (b) kich thuc bai thuc vat (W),

Trén day 13 mﬁt 56 k&t gua tinh todn kha ndng
Jam suy gidm ning fugng song va d4 cao song lec
b hé thuc vét ven séng do tac &ng cha song tau
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cho truding hop ciy oo nudc €6 phan bd d8u & ven
s6ng. Anh hudng ciia mat 6o cay va kich thudc bai
thusc vt duoc tinh toan va phan tich. Tinh 1odn cho
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didu kiénthuc 18 vii mit doan song v lodi thic vt
khao clng nhu anh huting caa kich <@ vé van #c
Iuu thdng cita tau sé dude 68 cip trang cac nghién
ol 1Ep theo,

4, K&t fuan

Trong nghién odu nay, kha nang lam suy gidm
song tau (nang lugng sdng va di cao sdng leot bdi
~hé thue vt ven séng dé duge nghién cu bing my
h&nh 56 tif. Mét <8 k&t qud nghlén cdu duge tm
tht nher sau:

Mics hinh tinh toén qua trinh phidt sinh, an ruyén
gita bai thuc vat ven séng cla séng taw da duge
nghién ciu va phat trign dira trén hé phuong trinh

“ NGHIENCOU&TRAODSY . -

Boussinessq 2 chifu. Néng Ivong song va db cao
séng len da duoc tinh roan va phan tich v&i cac dic
trung thuc vat khac nhau cfla [0ai co nudc, mat loai
thyc vit mac phd bién tai ven b cac sdng thudc
déng bing $ong Clru Long. Trong 86, hé s8 can clia
iy co nudc d3 Judc tinh tedn cho truing hop xem
%€t dén dnh hudng cia ré, than va nhanh.

Mat df céy va kich thude bai thuc vat oo tie
dung rat dang ké 1é qua trinh suy gidm ning lugng
s0ng va d¢ cao s6ng leo,muic 4o suy gidm eda nang
lugng sdng lén hon muic o suy giadm cha 46 cao
56ng leo. Vo mat 46 cdy y =8 cay/m?, bé rong bai
thuc vat W=35m ¢ thé suy gidm t5i 73% vi 59%
nang lugng song va &6 cao sdng leo 1uang Gng.
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frong sé nay
Nghién el va trao d6i

Téng gidm doc Trung tam KTTV Qudc gia giii
Thy' chiic mifng nam maéi,
ThS.NCS, Lugng Hitu Diing: Bidén d&i khi hiu anh
Fucing dén ngdp lut va x3m nhap m3n & Kién Giang
v CA Mau
Mguyén Pinh, Lé Dinh Thanh: Hién trang khai
thic, s dung v& quan by tai nguyén nude mat luu
YUt séng Huong
TS. Nghiém Trung Diing, KS. Binh Thu Hang, K5.
Mguyén Thanh Dugng: Nghién ciiu dng dung chi
s0 chat {ugng khéng khi {AQI} 88 phuc vy cho céng -
tac quan ly chit luong khang khi.
ThS. Trinh Tuén Dat, TS. Mguyén Tai Hgi: Nghién
ciiu va khado sat muc nudc dai ngay phuc vu cding
tac duf tinh thiy tri€u hang nam cho khu vue cang
bién Mghi 3on (Thanh Hda) va Dung Quat (Quing
Magai)
T5. Nguyén Ba Thay, Ti. Nguyén Thanh Trang,
ThS. Nguy&n Quéc Trinh, CN. Bii Manh Ha: Tinh
todn phan tich dan déng muc nude trong mét 56
cing hién cd hinh dang khdc nhau bing ma hinh sé
1) '
PGETS. La Thanh Ha, T5. Duigng Wan Kham, PGS TS,
L& Huy Ha: Ap dung ma hinh thiy lye MIKE 11 6é
danh gid-nguy caxam nhdp man thee kich ban nudc
hién dang tinh NamBinh
PG5 TS L& Thanh Ha ThS. Hoang Yan Bai, Th5Van
Thi Hang, Th5. L& Thi Mai Van: Phuong phap xdc
Finh ngudng mua phuc vu canh bao nguy oo xudt
hign 10 gudt cho khu vie midn ndi Bac Bo

Su kign & Hoat dong
Bl Khi tuging Thiy van kho veic déng bing Bic Bé
dan nhan Hudn chucng Lao 8tng hang 3 va Bang

khen cia Thi tudng Chinh phi
Gip mat cdn b huu £ Khi tegng Thiy van

Téng k&t finh hinh khi Wwigng thiy vin

Tom tat tinh hinh [hi tugng, khi tuong néng nghigp,
thity van thang 12 ndm 20671.

Trung tam D bao KTTV Trung wong, {Trung thm
KTTY Qudc gia) Trung tadm Nghién ciu KTNN (Vién
Khoa hoc Khi tieng Thdy van vi Mai truding)
Thing bac két gud quan tric mai truding khang khi
tai mgt s6 thah, thanh phd thang 12-2011 (Trung
tam Mang liéi Khi twgng Thay van va Méi
Triding)




TINH TOAN PHAN TICH DAO PONG MUC NUGC
TRONG MOT SO CANG BIEN CO HINH DANG KHAC NHAU
BANG MO HINH SO TRI

TS. Nguyén Ba Thuy, CH. Nguyén Thanh Trang
Ths. Nguyén Quide Trinh, CN. BUi Manh Ha
Trung t@m Du bao Khi tugng Thiry van Trung Uong

nhau nhwrchirl, T L duge tinh todn va phdn Heh Bdrg ma hinh s i dua trén phuong rinh song
didi phf tuyén 2 chigu. Khd ndng tinh todn cda md hinh 3 duge kifm chiing vl 56 figu thinghiém
trong méng song. Kt qué tinh todn v phan tich cho thdy heé 53 khuyéch dai dao @ong muic nudc trong cding
khéing rhiing phu thudc vio chu ki dao ddng cia séng dai ngodf khdt ma con phu thude vio hink dang dudng
bir v dfie hink cdrg. Treng dai chu ki sang tnh todn €6 surxudt hign 2 idn dink cda Ré 58 kfuvdch muc nude.,

Tong bef bdo ndy dao ding muc nudce trong mdt 56 cang bign o6 hinh dong kifu miu co bin khac

1. M& diu

Maghién ol tinh todn dao ddng muc nudc trong
cang hidn g€ phét hign nhing dao déng lan (hay
thuding gol 13 dao ddng i thudng) d3 duoc tién
hanh tiredt 130, 93 od nhidu 1§ thuyt va odng thatc
giai tich dugc dua ra dé tinh tadn phin tich nh cac
cong trink clz Mile va Munk,1961; Hwang. and
Tuck, 1970; vy, G nghign cdu thuc nghiérm (thiee
higén trong mang song), lppen va Goda, 1963 va
Harikawa va cac cdng su, 196% da thuc hign cic thi
nghié¢m nghién ciu doo déng muc nudc trong
cang o dang linh chif T, & dd hé s& khuyéch dal
tla dao d40ng muc nudc gay bdl cac sdng dak o
chu k¥ khac nhau duge phan tich, KEt qua cia cac
thinghigm nay d3 adp phan gidi thich co ché cang
hu&ng cha cac sdng dii trong cang Cang nhu duoc
diing dé& so sanh va higu chinh véi cde két aud tinh
tadn bang phirong phap gidi tich va mad hinh sé.
Trong nhitng nim gan d&y mé hinh s6 tri d8 duidc
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phél trién rfing rai va Ung dung vao nghién oiu dao
clia muc NG trend cang bidn nhu nghiénciu oda
5. Hsian, vi Hui M. F.

Trong nahién ciiu ngy, ma hinh 53t méd phang
dan ddng muc nude trong cang bidn disa trén he
phudng trinh séng dai hai chidu dugc phat trién.
Khd nang tinh toan cda md hinh 43 duge kigm
chidng val 56 Figw ihi nghigm rrong médng sang, Mé
Hlnk sau ¢d &p dung vao tinh toan daoc d&ng muc
rudc trong mat sa cang bidn ca hinh dang kigu
miau o bdn khae nhau nhim phat higén nhitng dac
ddng mue nudc dang di thudng va chu ki séng gay
dau dfng tugng Ung.

2. Mié& hink tinh todn dac déng muc nudc trong
cang hidn

WM& hink tnh toén dag ddng mvc nudc trong
cang hign dugc duge phit tién dua tén phuong
trinh sdng dai hai chidu (8), h@ cdc phuong irinh
durie odidn v dudi day:

()

]:’J @

)I
a3 0. @ Q} pu'f:: 2
- +ﬁ_[ 2 Jf&y[d}'*day M’”DM'O +Q +£J',|I'Q +O
4

af, f_af @) 8 (
__2:_ Vr: === “; V“‘ - I V.g
oy oy i " o8x ] akl

b

J-—-ﬂ @)
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NGHIEN CUU & TRAO BOI

G dtay, Qx Qy 13 luu lugng nuse theo phuong x
vay, 113 thoi gian, d B 16ng do séu (d=h+ ¢ ) h 1
dd sau ban dau, £ 12 dao dong muc nudc trén 4o
calru trung binh, g 13 gia téc trong trusng, p a mat
da nudc bign, n 13 hé sd nham (n=0.025 trong tinh
fodn nay) ve I3 hé 53 81 duge tinh 1 mo Hinh iSi
S0S {dugc md té chi tigt trong cdng trinh [911. HE
phugng trinh trén duge gial bang phudng phip sai
phan hitu han. Tal bién truyén séng ngoal khot, cac
sang hink sin vdi 36 cao va chu ky dugc xdc dinh.
Vi cac hién 1éng khac, didu kign phat xa dugc dp
dung, trong khi d6 didu kign bién di dong duge dp
dung tai cac bién cdng.

3. Két qua tinh todn kiém chidng mb hinh
Trude khi &p dung ma hinh vae tinh thuc t&, ma
hinh ¢én duge tinh toan kidm chimg € danh gid

E

B0 e meat
=3 E_FF'_'_,_,.,-"'ZT_ o a
% Gl
. |_'| _'_1___.__...... -- . r—
B R e TR e RS
=& | -,
- s
Khodpg il tir bidn phat sinh somg (m}
-G .
n Thinghigm  --- M hioh & Thi mghigan
— - Wi hind 0 Thigghigsn  — Mg hinh
(z)

14

lchd néng va 0 tin cay. Trong nghién cifis nay, cac
tac aid da st dung ket qud thi nghiém cia Tanaka
vi cAc c{ing U NEM 2009 ve syt lan truyén cia s0ng
dai trong kénh o 65 rSc thoai §¢ lkiém chimng két
qua dit cao song (bao gdm ¢a song leo) va dong
chay. Cac didu kién cla thi nghidgm niy dugc mi
t3 chitiét trong cang trinh nahién cdu [E].

Hinh 1 {a} v {b) bifu dién so sanh gilta k&t qua
tinh toan cia mé hinh voi s6 licu thi nghigm vé dé
a0 {dinh, bung va dd cao song) vé van tic dong
chiy do 5&119-. Khi séng truyén tir viing nuedc sau
vao viing nudc ndng, d¢ cao sing va van toc dong
sang chay tang [én do anh hedng cia higu dng
nude ndng rong digu kign thi nghigm nay. Cae kér
aqui tinh toan rat phid hap vii cac 6 ligu thi
nghiém.

TR I R DA b I
.. wInzhe rroe bomr s
Hea /s

nzer
-l
B

e i vin Le damy chiy song

30 - ERhoing cach tir bido phat sinh sdng (m)

a LR pehicin
---- 15 himi

(B

o Thi nghitm
— 15 hinh

Hinb. 1. So sdnh giita két qud tinh todn bang mo hink vol s6 liéu thi nghiém doc theo mdng s6ng.
fa) dinh song, chéin séng vit 86 cao séng doc theo mdng séng, (b) v@n téc dong chay.

4_ Ap dung tinh toan dao dénhy muc nudc
trong mdt s6 cing bi€n £d hinh dang khac nhau

Pié cao muc nudc trong cang bign khing nhidng
phu thudc vao dd cao cda song ngodi khoi truyén
vao i dac higt phy thudc vae chu ki song. Khong
phai chu ki séng nae <iing gay mue nude cao maot
cich di thufyng trong cdng ma chi nhilng sdng
cht ki triing vdi ¢hu ki dac dbing gigng ca cing.
Dovay, dé phan tich dao dang muc mude trong cig
cang bien co hinh dang kifu mau ca ban khic
nhal, trong tat i cac tinh toan & dudi day déo s
dung chung digu kién seng dai cb d4 cao Hi=20
om, trong khi d6 chu ky song duige thay 4ot nham

TAF CHT HRI TUORE THIF AN

w2 Ajnh nhiing chu ki gay cding hudng muge nuodc
IGn nhat va hé sé khuyéch dal tuong dng. Cin nhén
manh rang, cac tham 5é séna (6 cac va cho kgl lva
chon treng nghign ofu nay la nhitng gis trf thuting
ghl nhan duge khi ti€n hanh cac guan trac cac song
dai ngoii khal do cic qua winh nhigu dong khi
guyén gay ném [7]. HE s8 khuyéc dal mye nudc I
4 56 gilia di cao sdng do sy cdng hudng tai cdec
diém tinh todn trong cang va dé can stng tai bién
truyen vao.

Trugc Fér dao ding muc nude trong cang bidn
oy hinh chi | nhwr trén hinh 3(a) dugc tinh toan
phan tich. Trang da, chidu dai cang () va bE réng

S0 thang 01 - 2012



céng (w) tugng Gng 13 3000 m va 400 m. Bién thign
muic nudc tairdidm M {eda cang) va digm H (dinh
cang) duce bidu dign trén hinh 3k cho rudng bup
chu ky sang tai bign |3 5 phot. £6 thé nhan thdy
rang do s céng hudng cla cac song dai trong
cang, muc nuds cao nhat i dinh ¢dng dang cao

gap 5.8 13n so it muc nudc cac nhat tai cda ¢ing.

NGHIEN CUU R TRAOBOI -

Hinh 3{c} bidu dién cic gia tri marc nude |dn nhat
doc theo cidng cho 3 trudng hap cla chu kdr sdng
Lai Bign |3 3.0, 5.0 va 100 phir Co thé Lhay ring,
dao dfng muc nudc doe theo cdng <6 dang hlnh
sdng ding do hidu (ng phan xa tai bién cing not

dinh cdna va dd can myc nudc trong cang phu,

thud vao chu ky cdia sdng toi.

k-2
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nE - - - {m cang = Binh cing

o H
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K hoang cack doc cange (1ny

()

T5I0 B0

Hinh 2. fa) 5o d6 cdng bién hinh chii | va cdc diém tinh todn phidn tich, (b} Doo ddng e nu'dc bqi
cira (diém M) va dinh cdng (diém H), i} B cao mifc nuge doc cang vl cdc chu ky sdng ngodi bidn

ia 3, 5, v 10 phit.

a. Dag déng imuc nuée trong cdng bién ¢é dang
hinh chir L
Mot 58 cang bién hinh chit b cd bé rdng 400 m
va chidu dai cang nhu rthau (LA FLB-+00 m=2400
ro), tuy nhién vi tritai didm udn cha chi L (36 dai LA
va LB 12 khic nhau, cy thé trong nghién cifu nay
LA=300, 1000, 1200 vi 24400 m (trén hinh 3(a)). Ket
gud tinh toan hé s dac diing muc nudctai didm H
theo cac chu ki sang &1 duge bidu didn nhu trén

hinh 3(a). O day, klia dai luong khéng thirnguyén
i ky s6ng. K&t aua tinh todn cho thiy céc gid tri
ctia R hién d&i theo chu ki séng va trong gidi chu ki
tinh toan ¢b sy xudt hiégn 2 [8n oia dinh R va gia b
& dinh ther hai cao hon khi vi tf cdfiém udn cda cang
{chit L} gén véi olfa cancg, Ha &8 Idn nhat Re 4.5 cho
trudhg hoip LA=1200m.

TAR CHE KHITUTHG THIT VAN
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-+ LA-0m (chit 1)
=LA m
LA m
v LA-I000 m
e TA-120H) 1

b. Dao dbng mire nudc trong cdng bién of dang
hinh chirl

Hinh 4, {a} minh hoa 2 ¢dng bign kigu inh chii
. X _.
;_% A L,IE“'“

{7} .-
Hinh 4, {a) 50 @6 cing bién hinh chiif va diém tinh todn phdn tich, (b) Hé 56 khuyéch dai muc nude
R theo cdc chu ki song.

Hinh 4 {b) bidu dién mdi lign he cia ha 50
khuyEch dai B vwéi chu ki song ted tal mit s vj tri
tinh todn. C6 thé thay rang dé cao myc nudc o su
khac bigt kha 1dn tai cac diém trung cang. Gia i

{b}
Hinh 3. {o) So: d6 cdng bién hinh chif L va diém tink todn phdn tich, (b) Hé s6 khuyéch dai mu'e niidic
R theo cdc chu kK song &6,

wa i trf e digm tnh todn phin tch, & dd vt
khedng bep (tnb tr ela cing) duge thay dé.

(b}

clia hé 56 khuydc dai R 1dn nhdt tai vi tri dlnk cdng
#udt hign tai dinh thid 2 cho trusng hop khoang
tiep gan cla cang va dinh thi nhat khi vi tri cda
khodng hep duge i vao oiia cang. €& nghfa la

F gy TAP CHI KR TUONRG THIY Vil
T
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nhirng séng cd chu ki dai hon sé gay dao ding
muc nudc 180 khi khodng hep ola cang gan vai
dinh cang va nouge i

<. Anithudng cita dia hink ddy ti dao déng musc
nirdc trong cdng

£1& nghtén ciu dnh hudng cia diz hinh ddy 8&n
dao ding muc nudc trong cang bién, 3 dang dia
hinh day 13: ddy phang, & va 16m cha trufing hap
hop cdng bifn hink chii | vai kich thuse chidu dai
2000 m, chidu rdng 400 m dudc tinh todn va ghan
tich. B4 sAu trong truding hop day phéng 13 20 m,
iy cng 1 gid tr d6 s3u tai oz v dinh cdng frong

yMpowge - __....;TT_
I 3m M m
u
‘‘‘‘‘ N
T e
"--\_._\_\_°._."‘ ..... e,
‘‘‘‘‘‘ LR .
----- ., S\_I_._..-.a-' et
e /’ - b e By phimr

{a)

NGHIENCOU & TREODSI. . |

truting hop day 16 va lem. Trong tredng hop day
15, df s3u nho nhat tai gida cang 1& 10,5 mva thodi
danvé 2 phia clta va dinh cing, Ydi trudng hop day
lam, dé sdu Ign nhit tai gida cang Ia 29,5 m va téng
cdn vé 2 phia clia va &nh cang (Hinh 5(a)). Két qua
tinh todn hé sé rdao ddng muc nudgc & dinh cang
duge trinh bay ndha frén hinh 5(b). Vai trudng hop
day I8, € hai dinh cia hé =8 khuyach dai $éu xudt
hién tai nhitng séng cé chu kY lén hon so vi
trudng hop day phing v trong trudng nguigs 1ai
v day |Bm. K&t qua cang cho thiy trong trrdng
higp ndy Anh hudng cla 46 sau khdng tao ra sy
khac bigt nhidu vé hé 58 khuyéch dai mues nude,

] .
~= By phiang
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no- | |
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Hiah 5. {a) &a hirh cdng bién hinh chii i, (B) Hé s@ khuyéch dai muc miréie theo edc chu ky séng.

Trén day 13 nhing tinh tedn dan ddng mue nude
tai cac cang hign ¢d Hinh mau oo ban khic nhau &
dang gid dinh. Trong cac nghién ciu tiép theo, dao
ddng myc nuse trong mdt =4 viang bién nida kinva
cing bién Vigt Nam, & G0 <& quan sat thay hign
tuigng muc nude dang d| thuting s& duoc tinh todn
... phin tich. '

5. K&t ludn

Trong nghién cdu nay, mé hinh sdng dai dua teén
phigng trinh nudc néng 2 chidu duge phal widn
&é tinh todn dao déng muic nude trong cang bidn,

Khi nang tinh toan cia md hinh &3 dudc kidm
chiing vii £ac =6 Héu trong mang thi nghlém song.
WM& hinh d3 dugc dp dung tinh todn dao déng muc
nuidc trong miét s cang Bidn oo hinh dang kide
rmau khad nhaw nhu chit |, T va L. Két qua tinh toan
v& phan tich cho thiy ring dao ddng muc nude
trang cang bifn khéng nhitng phu thudéc vao chu
ki cha cac 5éng.tc'ri ma cén phy thudc vio hirh
dang duding bé v .r:f]a hlnh day. Trong dai chu ky
tinh toan uén o sy xudt hidn 2 13n dinh cia hé 58
khuydch dai e nudc,

Tai lidu tham khao
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