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BUGC PAU NGHIEN CUU NUOGC DANG DO HIEU UNG
BOM EKMAN TAI VEN BIEN MIEN TRUNG
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Tém tit: Nghién citu ndy dp dung mé hinh ROMS 3D vio mé phong hién tiwong muee niede bién
ddng cao bt thuong trong dot triéu cuwong thang 12 nam 2016 tai Tuy Hoa-Phii Yén nham xdc dinh

nuoc dang gay boi hiéu ung bom Ekman tai khu vuec. Cac truong khi twong dwoc thu thap tir co so
di liéu tdi phan tich ciia CFSR. Két qua cho thay, dién bién mede ding do hiéu img bom Ekman khd

twong dong véi nude dang quan trdc nhing thién thap. Triweong gié Pong Bic manh, kéo dai gy hé

théng dong chay cé vén toc 1om doc ven bo mién Trung tao hiéu vmg bom Ekman ddy muc nude ding

cao tai Tuy Hoa-Phu Yén.
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1. Mé dau

Nghién ciru vé nudc dang do bao, ap thap
nhiét d6i da dugce tién hanh tir rat lau do boi thiét
hai gdy boi nudc dang trong bio rat 1on. Chinh
vi vay, nhiéu cong nghé dy bao nudc dang do
bédo di duoc xay dung dé phuc vu du bao, canh
bdo. Qua d6, nhiéu mé hinh thuong mai
(Delft3D, Mike2D, SMS...) cling nhu ma ngudn
mé& (ROMS, POM.....) dugc tng dung dé phuc
vu du bao, canh bao. Ngoai hién tugng nudc
dang do bao va ap thap nhiét di, tai nhiéu khu
vuc trén thé gidi khi gié c6 van tdc 16n, thdi theo
huéng 6n dinh va kéo dai cling gdy nudc dang
dang ké tai ving ven bd. Chinh vi vdy, nuéc
dang do gi6 mua gan day da duoc tap chung
nghién ctru va xdy dung cong nghé du bio, nhat
la tai nhiing khu vyce c6 dia hinh trén bo triing va
bién dd thuy triéu 16, chi can xuét hién nudc
dang ¢ vai chuc centimet vao ky triéu cuong cd
thé gay ngap trén dién rong. Nude dang gay boi
gi6 dugc tao boi theo 3 co ché: Tac dong truc
tiép tir tng sudt gi6 trén bé mit bién; tac dong
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gian tiép qua Ung suat séng; va hiéu ing bom
Ekman day muc nudc ven bo dang cao do dong
chay doc bo. Tuy nhién, tir s6 liéu quan tric thuc
té, viéc xac dinh muc do déng gop cua nudc
dang do hiéu tmg nao gay nén 1a rat kho.Chung
ta chi co thé xac dinh nuéc dang giy boi cac
hiéu tng riéng r& thong qua két qua mo phong
bang mé hinh s tri. Nudc dang do tac dong truc
tiép tir trng suét gié thuong 16n trong trudng hop
gi6 manh trong bao, ap thép nhiét d6i, co ché
giy nudc dang nay di dwgc nghién ctru nhiéu.
Hién tuong myc nudc dang cao do hi¢u ung
bom Ekman xuét hién tai nhiing khu vuc bo bién
c6 van tdc dong chay doc bd 1éngay boi gid
manh thdi theo huéng 6n dinh trong thoi gian
dai. Bom Ekman c6 thé 1a hiéuting nudc dang
hoac rut tuy theo hudong hoi tu hay phan ky cua
hoan luu dong chay. Hién tuong nudc dang do
hi¢u tng bom Ekman ciing da dugc nghién ctru
trong bio, ap thip nhiét doi va gi6 mua nhu
trong cac nghién ctru cua Kim va nnk (2014) [6],
Bertin va nnk (2015) [3]. Ngay trong khu vuc
Bién Dong ciling di c6 mot sb nghién ciru dé cap
td1 nuoc dang do hiéu tng bom Ekman tai ven
bd mién Trung [4, 7]. Nghién ctru ctia Centurion
va nnk (2009) dua theo s6 liéu quan tric dong

TAP CHi KHI TUQNG THUY VAN

13

S6 thang 06 - 2019



BAI BAO KHOA HQC

chay tai ting 20m va mé hinh cho thiy dong
Ekman trong mua dong tai ven bd mién Trung
tuong gy nén di thudng myc nudc rat dang ké,
khoang 20-30cm [4]. Nhom tac gia Shaw va nnk
(1998) khi phan tich s6 liéu myc nudc tir vé tinh
Topex/Poseidon trong thoi gian tir 1992-1995
dua ra két luan r’fmg di thuong muc nudc la
duong khoang 0,18-0,2m ddi v&i ven bd bién
Viét Nam tir Phu Yén tré xudng. Nhom tac gia
cling dua ra 1y giai nguyén nhan do hé thong
dong chay manh doc bo trong mua Pong tai khu
vuc [7].

S6 ligu quan tric nhidu muc nude nhiéu nim
tai tram thuy van Pha Lam (cach ctra bién Tuy
Hoa 2km) va s6 liéu tai tram nghiém triéu dat tai
ctra bién Tuy Hoa-Phtl Yén thang 12 nim 2016
da cho thdy co6 hién twong nudc dang cao bat
thudng trén nén thuy tridu trong cac dot tridu
cuong tai khu vuc [1]. Theo nghién ctu cua
Nguyén Ba Thuy va Tran Quang Tién nim
2017, cac dot triéu cudng cao tai Tuy Hoa-Pha
Yén thuong gan voi hinh thé thoi tiét két hop
giita gi6 miia Pong Bic manh ¢ ven bién Trung
B6 va vung thip ngoai khoi gitra va nam Bién
Pong c6 hudng di chuyén vao ven bién Viét
Nam [2].

Pé xem xét nguyén nhan gy muc nudc di
thuong tai khu vire ngoai tic dong cua tng sudt
gi6 va tng suat song thi vai tro cia hiéu tng
Ekman do dong chay ven bo tac dong toi nudce
dang ra sao, mo6 hinh ROMS 3D dugc ap dung
dé mo phong nude dang trong dot triéu cudng
thang 12 nam 2016 tai Tuy Hoa-Pha Yén. Két
qua cua nghién ciru s& gbp phan lam sang to
nguyén nhan gay nudc dang di thuong tai khu
vuc.

2. Phwong phap nghién ctru

Nghién ctru nay str dung moé hinh ROMS 3D
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dé mo6 phong hién twong muc nudc dang di
thuong trong dot triéu cuong thang 12 nam 2016
nham muyc dich xac dinh nuéc dang do hiéu ting
Ekman tai khu vuc. ROMS la md hinh dai
duong quy mé khu vuc dugc phat trién boi dai
hoc California va dai hoc Rutgers (Hoa KY)
[11]. L4 m6 hinh mi ngudn mé nén ROMS
mang tinh cong dong cao, duoc nhiéu nha
nghién ctru st dung voi qui mé khong gian va
thoi gian khac nhau: Tur dai ven bo tdi cac dai
duong thé gidi; mo phong cho vai ngay, vai
thang va t&i hang chuc nam. M6 hinh ROMS
dugc xdy dung trén co s cac nghién ciru sb tri
béc cao m&i nhat ciing véi k¥ thut tién tién cho
phép trién khai mét cach cé hiéu qua céc tinh
toan c6 do phan giai cao. Mo hinh giai cac
phuong trinh thuy tinh cho thily vire c6 bé mat tu
do v6i dia hinh day phtrc tap trén hé ludi cong
truc giao theo phuong ngang va thich ing dia
hinh theo phuong thang ding. Vi bai todn mo
phdong nudce dang do hi¢u tng bom Ekman ven
bo, mo6 hinh ROMS phién ban 3D duogc lua
chon. Chi tiét vé md hinh ROMS c¢6 thé dugce
tham khao tai [11]. Mién tinh cho cho mé hinh
ROMS 3D ttr 1-23°N va 99-121°E (Hinh 1), véi
dd phan giai khong gian 5 km va 30 16p (theo do
sau). Vi mién tinh nhu trén, tong s6 diém nut
ludi 12 421 x 448 x 30 diém. Tai cac bién long,
cac két qua tir hé thong mo hinh HYCOM véi
do phan giai 1/12° dugc thu thap va dua vao moé
hinh nhu diéu kién bién va diéu kién ban dau [8].
Céc hang sb diéu hoa thuy tridu nhan tir hé thong
OTPS cua truong PH Oregon, My [9]. Cac
truong khi tuong nhu gioé, khi ap, buc xa ....
dugc thu thdp tor co s dir li€u tai phan tich
CFSR (Climate Forecast System Reanalysis)
[10].
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Hinh 1. Phén bé do sdu cia mién tinh todn ciia mé hinh ROMS 3D

3. Két qua md phéng

Nghién cuu sur dung s6 liéu quan tric muc
nudc tai tram nghiém triéu dit tai cira bién Tuy
Hoa thang 12 nim 2016 dé so sanh vai két qua
mo phong [1]. Cac két qua mo phong dé phan
tich va kiém chung bao gdm muc nudc tong
cong, thuy tridu va dong chay theo cac tang trong
thang 12 nam 2016. Trén hinh 2 1 phan b6
truong gio va khi ap cua dir liéu CFSR trong dot
nudce tridu cudng nay.Vé co ban ngudn s lidu
khi twong nay kha tuong dong vai so licu tai
phan tich ctia Co quan Khi tugng han vira Chau
Au thé hién hinh thé thoi tiét trong thoi gian nay
bi chi phdi boi gié mua Péng Bic manh 1an sau
xudng Nam Trung Bo, bén canh d6 ngoai khoi
Nam Bién Dong hinh thanh khdi ap thap di
chuyén chdm vao ven bo Nam Trung Bo va Nam
B9, sau do tan do anh huong ctuia khong khi lanh.

So sanh két qua tinh toan va quan tric muc
nude tong cong (bao gém ca thuy tridu va dao
dong dang/riit do gid) trén hinh 3 cho thay co sur
twong dong vé pha va do 16n ciia muc nude mod
phong va quan trac. Hai chudi sé liéu c6 hé sé
twong quan twong ddi cao (80%). Trong nira dau
cua thang 12 ndm 2016, m6 hinh m6é phong
twong dbi tot dao dong muc nude. Tuy nhién, tir
tuan thir 3 ciia thang 12, mo hinh da mo6 phong
twong d6i tét cac dinh tridu nhung mé phong
chua thyc sy tdt tai cac thoi diém muc nude thép.

bay ciing chinh la thoi gian xdy ra hién tuong
nuée dang di thuong tai khu vyc nay. Bé danh
gia dinh luong nudc dang, phuong an chi tinh
thiy triéu dugc thuc hién va nude dang duge xac
dinh sau khi loai bo thuy triéu tir muc nudce téng
hop. So sanh nude dang tinh tr mo6 hinh véi quan
tric tai Tuy Hoa duoc thé hién trén hinh 4. Két
qué cho thay, mic du dinh nuée dang con thién
thap nhung mo hinh ROMS 3D ciing da phan
anh duoc xu thé nudc dang, v6i dinh vao dém
ngay 14/12 1a 0.18m (thuc té 0,59m) va dém
ngay 16/12 12 0,31m (thuc t& 0,61m). V&i mod
hinh ROMS 3D, anh huong cua song khong
duogc xét t6i nén nudce dang tinh toan chu yéu do
tac dong truc tiép cua ing suat gié 1én mat bién
va gian tiép qua hiéu tng bom Ekmam. Trén
hinh 5 va 6 1a truong muc nudc va dong chay tai
cac tang Om, 50m va 100m & thoi diém trude khi
xudt hién nudc dang cao nhit vio dém ngay
14/12 va 16/12. C6 thé thay rang, gi6 mua Dong
Bic d3 tao nén hé théng dong chay manh doc
ven bd mién Trung tai ca 3 tang voi véan te t6i
1 m/s, khi téi Tuy Hoa, diém cuc Pong nhat cia
Viét Nam, dong chay hudng ra ngoai bién, va
ngay sau d6 chuyén hudéng vao bo day muyc nudc
tai day dang cao. Co ché nay ciing co thé ly giai
tai sao thong tin vé triéu cuong cao xuat hién chu
yéu ¢ khu vic quanh Tuy Hoa-Phii Yén va thinh
thoang xuat hién tai mot s6 khu vue & phia Nam
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Tuy Hoa.Két qua md phong trudng dong chay  thap, nhu minh hoa trén hinh 7vao ngay 8 va 9
bang mo hinh ROMS 3D ciing cho thay hién thang 12
tugng naykhong it say ratai thoi diém thuy tridu
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(e) 18 gio ngay 24/12/2014 (f) 18 gio ngay 25/12/2014
Hinh 2. Truong gié va khi ap tir co so dit liéu CFSR trong dot triéu cwong thang 12 nam 2016
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Hinh 7. Truong muc nwée va dong chay tai tang mdt ngay 8/12/2016 (a) va 9/12/2016 (b)

4. Két luin

Trén day 1a mot s6 két qua ban dau vé nghién
cuau hién tugng nudc dang do hi¢u ting bom
Ekman tai khu vuc bfing mo6 hinh ROMS
3D.Trong do, cac truong khi tugng dugc thu
thap tir co so dif lidu tai phéan tich cia CFSR. Két
qua cho thiy c6 sy tuong dong vé xu thé giira
nuée dang tinh toan va quan tric, nhung vé bién
do con thién thap so véi thuc té. Truong gid
bong Bic vai van tde 10n, thoi gian théi 1au tao
nén dong chay huéng Bic-Nam doc ven bo mién
Trung gy hiéu tng bom Ekman ddy muyc nudc

dang cao.

Dé c6 thé mo phong day du dinh luong hién
tuong nude dang di thuong tai khu vue, can thiét
phai xét téi cac hi¢u ung khac nhu tac dong cua
g suét song. Ngoai ra, d6i voi nudce dang cao
cuc b tai ving ven bo, can thiét phai xdy dung
ludi tinh ctia ca mo hinh khi tugng va hai duong
v6i do phan giai cao hon, day cling 1a ndi dung
nghién ctru dugc thyc hién trong thoi gian téi.
Két qua cta nghién ctru gop phan 1am sang to
nguyén nhan gay nudc dang di thuong tai khu
vuc.

L&i cam on: Nghién ciru ndy dwoc tai tro boi Quy Phdt trién khoa hoc va cong nghé Quéc gia
(NAFOSTED) trong dé tai ma so 105.06-2017.07). Tac gia xin chdn thanh cam on.
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INITIAL STEP STUDY THE EKMAN PUMPING INDUCED
ABNORMAL SURGE ON THE CENTRAL COAST OF VIETNAM

Nguyen Ba Thuy!, Nguyen Kim Cuong?
'National Hydrometeorolocical Forecasting Center
2VNU University of Science

Abstract: In this study, the abnormal surge during the spring tide phases at Tuy Hoa-Phu Yen in
December 2016 was simulated by ROMS 3D model in order to investigate the surge induced by
Ekman Pumping. The meteorology fields was obtaind from CFSR re-analysis database. The results
indicate that the model simulated well the tendency of surge althought it underestimated. Strong and
prolonged Northeast wind causes the longshore currents to create Ekman pump effect to push up the
water level in the area.

Keywords: Abnormal surge, spring tide, Ekman pumping.
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