BAI BAO KHOA HQC

TO HQP BAT LOI CUA GIO MUA TAY NAM VA
THUY TRIEU PEN AN TOAN PE BIEN TAY NAM BO
VAO NGAY 3 THANG 8 NAM 2019

Nguyén Xuan Hién!, Lé Puc Quyén'

Tém tit: Nude ding do gié mia dnh hwéng dén an toan cia cdc cong trinh ven bién, ddc biét
trong thoi ky triéu cwong. Pau thang 8 nam 2019, dé bién & khu viee ven bién huyén Tran Van Thoi
bi song ddnh tran qua dé, gy sat I nghiém trong, anh hudng dén an toan dé, gay thiét hai cho hang
chuc nghin ha lua va cuoc séng cua hang chuc nghin ho dan bi anh huong. Mo hinh s6 tri duwgc ap
dung dé tinh todn va danh gid dong gop ciia nwée dang do gié mia Tdy - Nam, mede ding do song
va thity triéu dén miee nude tong cong gdy tran dé cho déi véi cac diém ven bién & khu vue bién Tdy
Nam B¢ trong dot gié mia dau thang 8 nam 2019. Két qua cho thdy, miee mirde tong cong cao nhat
trong dot gié mia tir ngay 2 dén thang 8 nam 2019 & khu vue ven bién Tdy Nam Bé lén téi 2m.
Trong do nuoc dang do gio mua dong gop twr 0,35 - 0,5m, nuoc dang do song twr 0,1 - 0,25m, muc
nuede trieu la 1,3 - 1,6m. Myee niede bién ding cao do cdc nguyén nhan trén két hop véi song tai khu

viee cao tur 2 - 2,5m la nguyén nhan chinh gay tran de tai khu viec.
Tir khéa: Nude ding tong cong, nueée ding do gié mia, nude dang do séng, chiéu cao séng, thity

triéu.

Ban Bién tdp nhan bai: 12/05/2019  Ngay phan bién xong: 18/7/2019 Ngay dang bai: 25/08/2019

1. Mé dau

Céc nghién ctru vé& nude dang do gié mua it
dugc quan tam hon so voi nude dang do bao vi
gi6 mua gan nhu 13 hién tugng xay ra thuong
xuyén va muc dang khong 16n [1]. Tuy nhién,
nude dang do gié mua lai dac bi¢t nguy hiém néu
gi6 mua voi cuong do cao xay ra trong thoi ky
triéu cuong. Chinh vi vay, tai mot sb quéc gia
trén thé gidi, nudc dang do gié mua dugc dua
vao dy bao nghi¢p vu nhu Nhat Ban, Hoa Ky,
Na Uy..., v6i quy trinh duoc thiét 1ap 1 hodc 2
phién du bao trong mdt ngay tuy theo cuong do
ctia cac dot gié mua. Thong tin vé nude dang do
gi6 mua duoc phat canh bao két hop véi nhitng
ngay c6 thuy triéu cao [11-13].

Khu vyuc bién Viét Nam, vao mua dong chiu
tac dong ctia gié mua dong bic va vao mua hé 1a
gi6 mua tdy nam. Céac trudong gi6 dong bac
thuong c6 cuong do 1om va do on dinh hoat dong
cao hon so v&i cac truong gidé mua tdy nam [10].

Vién Khoa hoc Khi tuwong Thuy van va Bién doi
khi hdu
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Tai Viét Nam cling da c6 kha nhiéu cac nghién
ctru lién quan dén nude dang do gié mua. Theo
Pham Ngoc Ninh (2003), nhiing dot gié6 mua
manh (cip 6, 7) va kéo dai (2 - 3 ngay hoic cac
dot gio mua lién tiép) cling gy nén nudc dang
dang ké, nuéc dang do gié mua thudng co d6 16n
trong khoang tir 10 - 40 cm [1]. Pham Vin Huén
(2007) da danh gia dao dong dang rat myc nudce
bién Pong trong hai trudng gié mua vio khoang
vai chyc cm [6]. Dya trén két quéa phan tich trong
nhiéu ndm tai cac tram quan tric thay triéu,
Hoang Trung Thanh (2011) nhan dinh ring,
trong cac dot gi6 mua manh, nudc dang do gio6
mua c6 do 16n tir 30 - 40 cm, nhung nhin chung
1a nho hon 50 ¢cm [7]. Nguyén B4 Thiy trong
nghién ctru vé nude dang di thuong (do gié mua)
bang md hinh sé tri dd danh gid rang, phan 16n
cac dot gio muia gay nude dang tir 20 dén 30 cm,
cac truong hop nude dang 16n hon 40 cm thuong
xdy ra trong thoi ky gié mua mua Pong (thang
10 va thang 11) tai khu vuc ven bién Pong Nam
B¢ [8].

Ngay 3 thang 8 nim 2019, muc nudc bién
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dang cao va song da tran qua tuyén dé phong ho
ven bién thugc xa Khanh Binh Tay, huyén Tran
Van Thoi (Ca Mau), gay sat 1¢ than d€ mot doan
dai trén 300m. Nhiéu doan dé khac trén tuyén dé
bién Tay Nam B0 ciing bi sat 1¢ nghiém trong.
Pay 1a hién twong bat thuong tai khu vuc gay
thiét hai cho hang chuc nghin ha lua va cudc
song cua hang chuc nghin ho dan bi anh hudng.
Nhim danh gia nguyén nhan gay ra hién tuong
muc nudc dang cao bét thudng trong thoi gian
trén, nghién ctru nay da tinh toan phuc hdi muc
nudc téng cong tai khu vuc bién Tay Nam bo
trén co s& st dung bo md hinh sé tri két hop gitta
mo hinh khi twong va thiy dong luc. Céac yéu t6
gi6, song va thuy triéu tai khu vuc trong thoi
diém d6 s& dugc phan tich, danh gia nhim lam rd
su dong gdp vao muyc nudc tong cong cla cac
thanh phan.

2. Phuwong phap nghién ciru

2.1. Quy trinh tinh todin mwc nuwéc tong
cong trong gio mua

C6 nam yéu t6 khac nhau c6 thé gay nén su
thay d6i muc nude & cac khu vyc ven bién: (i)
anh hudng cua ap suét khi quyén, (ii) anh huong
truc tiép cua gio, (iii) anh huong cua chuyén
dong quay cua trai dat, (iv) anh hudng cua song,
va (v) anh hudng ciia mua. Pore (1965) da bd
sung hai thanh phan 1: (i) anh hudng cua do 16n
thity triéu va (ii) anh huong cua hinh dang duong
bo va d6 sau bién [4].

Nghién ctru sir dung cach tiép can tinh muc
nude téng cong trén co so tinh toan riéng r& cac
thanh phan ctia muc nude tong cong, cach tiép
can nay cho ta két qua myc nudc cuc tri gﬁn voi
thuc t& hon vi chung thudng dugc kiém ching
doc 1ap theo timg qua trinh [5, 9]. Véi cach tiép
can nay, muc nudc téng cong tai khu vuc bién
Tay Nam bd, truong gio tai phan tich trong
khoang thoi gian tir ngay 01 dén 05/8/2019 duoc
tinh toan bang mé hinh WRF dé lam bién dau
vao cho mo hinh thuy dong lyc va mo hinh song.
M6 hinh MIKE 21 FM cua Vién Thuy lyc Pan

TAP CHI KHI TUQNG THUY VAN

Mach duoc st dung dé tinh toan thuy tridu va
nude dang do gié. Pay 1a thuy dong luc hai chiéu
ap dung phuong phap phan tir hitu han, luéi phi
céu trac c6 tinh linh hoat cao, rit phu hop dé ap
dung cho cac khu vuc cira song ven bién. Mo
hinh MIKE 21 SW dugc st dung dé tinh toan
truong song, mo hinh nay dua trén nguyén tic
cac song duge mo ta bang phd mat do cua tac
dong song hai chiéu s& dugc s dung dé mo
phong trudng séng trong bio. Ly thuyét va kha
ning st dung cic mo hinh c6 thé tim thay trong
cac nghién ctru trude [2]. Dé tinh toan nudc dang
do séng cho cac diém ven b, nghién ctru ndy st
dung két qua nghién ctru cua Hanslow va Niel-
son (1993) dua trén két qua do dac do cao nudce
dang do song tai 4 bai bién trong cac diéu kién
song khac nhau [3]. So dd quy trinh tinh toan
muc nudc tong cong trong gié mua dugc dua ra
trong Hinh 1.

Truong gid tai phan
tich tr m6 hinh
MO hinh tinh
song MIKE 21 SW

WRF

M0 hinh thiy dong
Iwc MIKE 21 FM

Nudc dang do gio;
Thuy triéu

Nudc dang do song

Muc nudc
tong cong

Hinh 1. Quy trinh tinh mirc nwée tong cong

2.2. Thiét Igp mién tinh va diéu kién tinh
todn

Mién tinh 14 toan mién tinh trén khu vuc bién
Pong véi ludi phi cdu tric gdm 35260 nit ludi,
chiéu dai ciia canh mét ludi nho nhit & khu vuc
ven bién Tay Nam B¢ 1a 100 m (khu vuc ven
bién Tay Nam B6 (Hinh 2a-2b).
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(b)

Gathymetry [
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Hinh 2. Mién tinh (a) toan khu viee bién Pong va (b) viing bién Tay Nam Bo

Dia hinh mién tinh duoc lay tir hai do ty 18
khac nhau do B9 Tu Iénh Hai quan va Cuc do
dac ban d6, Bo Tai nguyén va Mbi trudng cung
cip, bién ngoai khoi dugc lay theo hang s6 diéu
hoa tir bo hang s diéu hoa trén toan cau cua
mo hinh MIKE.

2.3. Higu chinh va kiém nghiém

a) Kiém nghiém mé hinh thity déng liwc

Mo hinh thuy dong luc MIKE 21 FM duogc
hiéu chinh véi s liéu muc nude duogc tinh tir

phan tich diéu hoa thuy tridu trong thoi gian tir
1 dén 14 thang 1 ndm 2018 tai khu vuc ven bién
Rach Gia. Két qua so sanh gitra s6 liéu tinh toan
va muc nudc tridu tir phan tich diéu hoa tai
Rach Gia cho thiy c6 su tuong dong cao vé do
16n va pha giira két qua mo phong va sé lidu
phan tich diéu hoa, hé sé twong quan R giira
chudi s6 liéu tinh toan va phan tich diéu hoa R
dat 0,96 (Hinh 3).
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Hinh 3. Hiéu chinh muc nudc tai tram Rach Gia: (a) Bién trinh muc nuéc; (b) H¢ 56 twong quan

M6 hinh tiép tuc duoc kiém nghiém voi cac
thong $6 da duoc hiéu chinh. Sb liéu myuc nude
dé kiém nghiém 1a s6 liéu ctia Trung tim Nghién
ctru Thuy van va Hai van, Vién Khoa hoc Khi
tuong Thuy van va Bién doi khi hau do dac tai
khu vuc Rach Gia bang may AWAC trong thoi

gian tir 13 dén 20 thang 4 nim 2019. Két qua so
sanh gitra s6 liéu tinh toan va thuc do tai Rach
Gia bang may AWAC cho thay c6 su twong
ddng cao vé do 1on va pha giita két qua mo
phong va s6 liéu thuc do voi hé s6 twong quan R
dat 0.801 (Hinh 4).
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Hinh 4. Kiém nghiém muyec nwoc voi 6 lidu thue do tir may AWAC

Cin cr vao két qua kiém nghiém cho thay cac
thong s6 mo hinh MIKE 21 FM di 6n dinh, mo
phong kha t6t ché do thuy lyuc tai khu vuc bién
Tay Nam B¢. Bo thong s6 sau khi dugc kiém
nghiém s€ dugc str dung dé tinh toan myuc nude
téng cong trong dot gié mua tir ngay 02 dén ngay
04 thang 8 nam 2019.

b) Kiém nghiém mé hinh séng

03

Mo hinh MIKE 21 SW dugc kiém nghiém
voi sb lidu do cao song tai khu vyc ngoai khoi
Tay Nam Bo. S liéu song dé kiém nghiém 1a s6
liéu ctia Trung tdm Nghién ctru Thuy van va Hai
van, Vién Khoa hoc Khi tuong Thuy van va Bién
d6i khi hau do dac bang may AWAC trong thoi
gian tir 13 dén 20 thang 4 nim 2019.
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Hinh 5. Kiém nghiém mé hinh séng

Céc két qua kiém nghiém trong Hinh 5 cho
thiy c6 su pht hop kha t6t cia gia tri do cao song
cuc dai tinh toan va do dac tir cac tram phao theo
thoi gian, két qua kiém tra cho thdy, sai s6 tuyét
dbi dat 0,017m, trung binh gia tri BIAS gitta

TAP CHI KHI TUQNG THUY VAN

chudi tinh toan va thyc do 14 -0.06 m c6 gia tri
am, nghia 1a d6 cdo song tinh toan c6 xu thé 16n
hon sb liéu thuc do, trung binh gia tri RMS la
0.07m. Céc c6 thé chép nhan dugc vai tinh toan
mo phdng song (Bang 1).

S6 thang 08 - 2019
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Hinh 3. Dia hinh vung cira song va mdt cat song Ve

Yéu tb Gia tri

Do cao song cao nhét thyuc do (m) 0,23
Do cao song cao nhat tinh toan (m) 0,247
Sai s6 tuyét dbi (m) 0,017
Sai s6 twong ddi (%) 7,8
Thoi gian 1éch dinh (gio) 1
Hé s6 twong quan 0,42
BIAS (m) 0,06
RMS (m) 0,07

3. Két qua va thao luin

Phuong phap muc nudc tong cong trong gio
mua sau khi d3 duoc hiéu chinh va kiém nghiém
O trén dugc su dung dé mo phdng tinh todn muc
nudc tong cong trong dot gié mua tir ngay 02
dén ngay 04 thang 8 nam 2019 cho mot s vi tri
dai dién cho cac diém ven b bién khu vuc tinh
Kién Giang va Ca Mau (Hinh 6).

Két qua tinh toan cho thdy, thiy triéu tai khu
vuc ven bién Tay Nam B6 1a nhat triéu khong
déu véi 1 1an nude 1én xudng trong ngdy. Trong
thoi gian tir 02 dén 04 thang 8 nam 2019, c¢6 bién
d9 triéu trong khu vyc ting dan tir Ha Tién dén
mili Ca Mau véi bién d¢ tridu trong khoang tir
0,7 - 1,3m. Thuy tridu dat cuc tri vao lac 15h
ngay 03 thang 8 ndm 2019, myc nude triéu (so
v6i cao do qudc gia) tai cac vi tri ven bién huyén
Kién Luong, Tp. Rach Gia, huyén U Minh va
huyén Tran Van Thoi 1an luot 14 1.36m, 1.49m,

Rach Gia

Kién Luong
1.8

1.54 m va 1.59m (Hinh 7, Bang 2).

Hinh 6. Cdc vi tri tinh nuéc dang tong cong
khu viee ven bién T ay Nam Bo
(1) Kién Luong; (2) Rach Gia,; (3) U Minh; (4)
Tran Van Thoi
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Hinh 7. Phin bé theo khéng gian va bién trinh dg 16n thiy triéu
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Gi6 mua Tay Nam duy tri thoi gian dai véi
van toc 1én tdi trén 10m/s ngoai khoi 1a nguyén
nhan gay ra song tai khu vuc nay kha 16n, do cao
song lon nhét tai khu vuc ven bién Tay Nam B§
1én t6i trén 2,5m. PO cao séng 16n nhéat ngoai

leeg]

Sign. Wave Height [m)

1040 105.0 106.0 1W07.e

[deg]

khoi khu vuc ven bién huyén Kién Luong, Tp.
Rach Gia, huyén U Minh va huyén Tran Vin
Thoi lan lugt 1a 1,64m, 1, 62m, 1,98 m va 2,44m
(Hinh 8, Bang 2).
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Hinh 8. Phén bé theo khéng gian va bién trinh dg cao séng

Séng cao va co6 thoi gian duy tri dai gy ra
nudc dang do song tai khu vue nay kha 16n. Nudc
dang do song tai khu vuc ven bién Tay Nam Bo
phu thudc vao do cao song c6 nghia ngoai khoi
va dia hinh tai cic diém can tinh. Nudc dang do
song 16n nhét tai khu vuc trong thoi ky tinh toan
¢6 thé 1én dén 0,25m. Nude dang do song 16n nhét
khu vic ven bién huyén Kién Luong, Tp. Rach
Gia, huyén U Minh va huyén Tran Van Thoi lan
luot 1a 0,20m, 0,19m, 0,18m va 0,22m (Bang 2).

[deg]

Két qua tinh toan cho thdy, nudc dang do gio
tai khu vuc Tay Nam B9 c6 xu hudng ddn nude
tai khu vuc ven bién Rach Gia do dija hinh 1dm
ctua Vinh Rach Gia va hoat dong manh va on dinh,
thdi vudng goc véi hudng bd ciia gié mua Tay
Nam. Nudc dang do gi6 16n nhat khu vuc ven
bién huyén Kién Luong, Tp. Rach Gia, huyén U
Minh va huyén Tran Vin Thoi 1an luot 13 0,52m,
0,66m, 0,47m va 0,38m (Hinh 9, Bang 2)
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Hinh 9. Phéin bé theo khéng gian va bién trinh dg 16n nuée dang do gié
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Két qua tinh toan muc nude tdng cong va cac
thanh phan déng gop vao muc nudc tong cong
cho théy, tai khu vuc dé bién huyén Tran Vin
Thoi, Ca Mau, nudc dang do gié mua Tay Nam
B0 va thuy triéu gén nhu dat gia tri 16n nhét tai
cing mot thoi diém nhung khong cling voi thoi
gian dat muc nude 16n nhat cua nude dang do

song, nudc dang tong cong 16n nhét trung voi
thoi diém muc nude triéu 16n nhat. Myuc nudce
tong cong trong gié muia tai khu vie ndy 16n nhat
luc 15h ngay 02 thang 8 nam 2019 dat 2,05m
(Hinh 9). Pé bién huyén Tran Vian Thoi ¢6 cao
trinh dinh dé 1a 3m.

Badng 2. Myc nweée tong cong 1én nhat va cdac thanh phan tai khu viee Tdy Nam Bé

Nudce dang doNude dang do  Muc nudc

Khu vuc Thuy triéu ., , 2 n
T ven bién cao nhét (m) 8l SOrE tong cong
16n nhat (m) 16n nhat (m) 16n nhat (m)
1 Kién Luong 1,36 0,52 0,20 1,92
2 Rach Gia 1,49 0,66 0,19 2,13
3 An Minh 1,54 0,47 0,18 2,12
4 Tran Van Thoi 1,59 0,38 0,22 2,05

Nhu vay, muc nuodc bién dang cao do cac
nguyén nhén trén két hop véi song 16n tai khu vuc
la nguyén nhan chinh gay tran dé tai khu vuc nay.
Céc vi tri khéc tai khu vuc ven bién Tay Nam Bo
cling xép xi 2m, ven bién huyén Kién Luong, TP.
Rach Gia va huyén U Minh véi c6 gid tri 1an luot
la 1,92m, 2,13m va 2,12m (Bang 2).

4. Két luan va kién nghi

Nghién ciru da tinh nudc dang téng cong
trong gi6 mua Tay Nam B0 v&i bd cong cu la cac
mo hinh sé trj dd dugc kiém chung véi sb lidu
thuc do. Két qua tinh toan cho thdy, tai cac diém
ven bo, nude dang téng cong trong bio co su
dong gop cua nhiéu yéu té, trong d6 co thuy
triéu; nude dang do gi6 va nude dang do song.
Muc nude tong cong trong gié mua tai khu vuc
nay trong khoang thoi gian tir 02 dén 04 thang 8
nim 2019 dat x4p xi 2m, trong d6 nuéc dang do

gi6 mua dong gop tur 0,35 - 0,5m, nudc dang do
song tur 0,1 - 0,25m, con lai 1a myc nudc triéu.
Muc nude bién dang cao do cac nguyén nhan
trén két hop v6i song triéu tai khu vuc cao tir 2 -
2,5m la nguyén nhéan chinh gay tran dé tai khu
vuc huyén Tran Van Thoi.

Dé bién Tay Nam B6 1a tuyén dé phong ho
ven bién co vai trd rat quan trong dé ngan man,
bao vé san xuit. Mac du da duoc gia ¢ dén cao
trinh 3,0m nhung voi dién bién bat thuong cia
thoi tiét va anh hudng ciia muc nude bién dang
do bién d6i khi hau, can phai cé cac giai phap dé
dam bao an toan dé bién trong tuwong lai. Thir
nhat, can c6 cac giai phap trong rimg ngap min
trude dé tai khu vuc ndy nham tiéu tin ning
luong song bién. Thir hai, can ¢ cac nghién ctru,
tinh toan lai muc nude thiét ké dé dam bao an
toan cho cong trinh trong tuong lai.
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UNFAVORABLE COMBINATION OF SOUTHWEAT MONSOON
AND TIDE ON SEA DYKE IN THE SOUTHWESTERN REGION
ON AUGUST 3RD, 2019

Nguyen Xuan Hien!, Le Duc Quyen'
'Viet Nam Institute of Meteorology, Hydrology and Climate Change

Abstract: Monsoon induced water surge affects the safety and integrety of coastal structures. This
is especially true during high tide. In early August 2019, the sea dike system in the coastal area of
Tran Van Thoi district exhibited wave spillover, creating serious landslides phenomenon, affecting
dike safety, damaging a large area of rice cultivation and adversely affecting a large number of
households. The numerical model is applied to calculate and evaluate the contribution of the south-
west monsoon induced water surge, wave induced water surges, tidal water level, and the total water
level that created water spillover in early August 2019. The results show that, the highest total water
level in the first 2 days during the monsoon event of August 2019 in the South West coastal area
reached up to 2m in height. Of whcih, monsoon induced water surge contributes between .35 to
0.5m, wave induced water surges from 0.1 to 0.25m, tide levels are 1.3 to 1.6m towards total water
level. Sea level surged due to the aforementioned components reaching as high as 2 - 2.5m and is
the major cause of dike spillover in the area.

Keywords: Total surges, monsoon surge, wave surge, wave height, tide.
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