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NGHIEN CUU CHE PQ THUY PONG LUC
VUNG CUA SONG GIANH, TINH QUANG BINH

Tran Duy Kiéu'", Lé Quéc Huy?, Tran Thi Ta'
"Truong Pai hoc Tai nguyén va Moéi truong Ha Noi
2Vién Khoa hoc Khi twong thily van va Bién doi khi hau
Tém tit
Bai bdo trinh bay két qud vmg dung mé hinh MIKE 21 Couple dé mé phéng ché
dé thity dong liee vimg civa Song Gianh. Nghién ciru da siv dung chudi sé liéu miia can
va mua i nam 2016 d@é hiéu chinh va kiém dinh mé hinh. Sau khi luva chon dwoc bo
théng s6 mé hinh, tién hanh mé phong ché dg thiy déng hee véi 2 nhom kich ban khéc
nhau. Két qua mé phong cho thdy ché do thiy dong luc vimg cira Séng Gianh bién
déng manh vao thoi ky gié mita Péng Bic, it bién dong trong miia gié Tdy Nam. D¢
cao séng thoi ky gié miva Péng Bic lom trong gié mita Tay Nam, vin toc dong chay tai
viing cira Song Gianh phu thugc chit yéu vao anh hwéng cia thity triéu.
Twr khoa: Cuira Song Gianh; Thuy dong luc; MIKE 21 Couple.
Abstract
Research on the hydrodynamic regime of the Gianh River estuary,
Quang Binh province
This paper presents the results of applying the MIKE 21 Couple model to simulate
the hydrodynamic regime of the Gianh River estuary. The study used data series of the
dry and flood seasons in 2016 to calibrate and verify the model. After selecting a set
of model parameters, the hydrodynamic regime was simulated with 2 different groups
of scenarios. The simulation results show that the hydrodynamic regime of the Gianh
River estuary fluctuates strongly during the Northeast monsoon period, and fluctuates
less during the Southwest monsoon season. The wave height during the Northeast
monsoon period is large during the Southwest monsoon period, and the flow velocity
at the Gianh River estuary depends mainly on the influence of the tide.
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1. Pit van dé mat dat, pha huy cic cong trinh dé bién,
can tré giao thong duong thuy, lam hu
hong tau thuyén, tiéu thoat Id,... Nguyén
nhan béi vi khu vuc nay chiu tdc dong
tryc tiép cla cac qua trinh thuy dong luc
hfa vao. °9 bién va dong chdy tir Song Gianh chay
bién, boi lap ctra Song Gianh dang dien 3 Vi thé, viéc nghién ctru ché d6 thuy
ra phire tap [1], da gdy ra nhitng hdu qud  dong luc ving cira séng, ven bién cia
nghiém trong vé kinh té - xd hoi nhu Song Gianh la can thiét. Nghién ctru s&
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Song Gianh 1a mot con song 1dn cua
tinh Quang Binh, ctra Song Gianh 1a noi
tap trung phan 16n tau thuyén cia ngu
dan ra vao. Hién nay, qua trinh x46i 1& bo
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1a co s¢ khoa hoc dé giai thich, danh gia
nguyén nhan va co ché x6i 16 va bdi ling
cua cua Song Gianh.

2. Phuong phap va dir li¢u

2.1. Khu vwc nghién ciru

S6ng Gianh 13 con séng 16n nhét tinh
Quang Binh, luu vuc Song Gianh ¢ gan

Nghién ciru

26 km bo bién. Luu vue Séng Gianh nam
trén dai dat hep va dbc, nii va g0 ddi chiém
trén 80 % dién tich tu nhién. Vung cua song
thudc dang nhat tridu khong déu vdi bién
d6 nho va anh hudng ctia ban nhit triéu 1a
quan trong. Phan 16n s ngiy trong thang
xuét hién hai 1an nuéc 1én (nude 16n) va hai
1an nude xudng (nudc rong) trong ngay [2].
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Hinh 1: Ban dé vi tri luu vwe Song Gianh

2.2. Phwong phdp nghién ciru

Nghién ctru st dung mé hinh MIKE
21/3 FM Couple d& mo phong tinh toan
ché do thuy dong luc cho khu vuc nghién
ctru theo so d6 Hinh 2. Mo hinh MIKE
21/3 FM Couple 14 hé théng m6 hinh dong
luc c6 thé ap dung cho ving cira song ven
bién [3 - 5]. M6 hinh nay két hop cac mo
dun dong chay va mo6 dun song, cho phép
mo hinh mé phdéng su tuong tac qua lai
day du cua nhimg thay doi vé do sdu dén
tinh todn dong chay cling nhu cac dac
trung ctia séng bién nén do chinh xéc cua
mo hinh dugc dam bao.

M0 dun thiry dong luc MIKE 21 FM [6
- 8] 1a m6 dun co ban tinh toan truong dong
luc dong chay véi cach tiép can mat ludi linh
hoat phi cAu tric dang tam gidc. M6 dun nay
dugc tmg dung nghién ctru cho hai duong
hoc, méi trudng ving cira song ven bién. Mo
dun gém c6 hai phuong trinh 14 phuong trinh
lién tuc va phuong trinh dong lugng.

M6 dun séng MIKE 21 SW [3, 8, 9]
la m6é dun tinh toadn cdc dac trung song
dua trén ludi phi cau tric. Mo dun nay
tinh toan su phét trién, suy giam va truyén
song gio, song lung ¢ ngoai khoi va khu
vuc ven bo.
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Thiét lap mé hinh Hiéu chinh mo hinh,
Mikell (HD) tim b théng 88
Thu thap 36 lidu Kiém dinh md hinh
- Mat cat dia hinh long dén
- 86 ligu thiy van (Q. H)
- Mang luwdi séng M6 phong qué trinh dong
- Séng, tridu, gié chay bim cét, lim bién du
vao cho mo hinh Mike 21
Xay dung lwot tinh Hiéu chinh mé hinh
vandi suy dia hinh Mike 21FM
Kiém dinh mo hinh
Mike 21FM
K&t qua md phong che do
thiy dong lwe khu vue cita
song Gianh

Hinh 2: So db cdc bude thwe hién

2.3. Co so dir liéu

Cin cir yéu cau sb lidu dau vao cua
mé hinh va diéu kién s liéu quan trac tai
khu vue, nghién ctru sir dung céc s lidu:

S6 lidu thuy van: Muc nudc tai
tram thuy van Tan M¥ tor 01/01/2016 -
31/12/2016.

S6 liéu hai van: St dung dit liéu song
tai phan tich va myc nude triéu tir bo hang
s6 diéu hoa toan céu.

S6 liéu triong gioé: La sb liéu tai phan
tich dugc trich tir ngudn apps.ecmwf.in.

S6 liéu dia hinh: Dit lidu dia hinh day
bién & khu vue cua song co ti 1€ 1/5.000
va dir liéu dia hinh ngoai bién co ti 1&
1/10.000.

Dé thuan loi cho viéc mo phong, tinh
toan cac qua trinh thuy dong luc tai ving
nghién ctru, mién tinh todn duoc mé rong
sang 2 bén ctra song, modi bén khoang 7
km va mé rong ra phia ngoai bién khoang
20 km. Ludi tinh ¢6 d6 chi tiét tang dan tir
ngoai bién vao trong viing cira song, mién
tinh c¢6 1.798 nut ludi.

Hinh 3: Chia lwéi mién tinh viing bién civa Song Gianh
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3. Két qua va thio ludn
3.1. Két qua higu chinh va kiém dinh
3.1.1. Hiéu chinh mo hinh

Nghién ciru

Két qua tinh toan ¢ su tuong dong
cao vé pha va bién d§ myc nudc giita két
qua mo phong cta mé hinh véi s6 liéu thuc
do va tinh toan bang hang s diéu hoa trong

Hiéu chinh mé hinh bang cach so ssnh ¢ qua trinh hi¢u chinh m6 hinh (tir Hinh 5
sO liéu muc nude chi ¢6 yéu to triéu bang dén Hinh 8), h¢ s6 tug quan 12 0,95 - 0,98.
mo hinh véi s6 liéu muc nude tinh toan tir &€\

bo hing s6 didu hoa tai 4 diém trén song
va bién (Hinh 4). Piém 1 (658127.62;
1961857.47); Piém 2 (660935.77;
1960195.84); Diém 3  (660905.35;
1955690.15); Diém 4 (656180.34;
1958203.07). Thoi gian hiéu chinh 1a 1 Hinh 4: Cdc vi tri so sdnh két qua moé
thang mua kiét (01/4/2016 - 30/4/2016). phéng ciia mé hinh

Hinh 5: Muc nwéc tinh todn bang mé hinh va tinh todn tiv b thong sé diéu hoa trich tai
diem 1 vao mua kiét (7h 01/4/2016 - 16h 30/4/2016)

Hinh 6: Mwc nwéc tinh todn bang mé hinh va tinh todn tiv bj thong so diéu hoa trich tai
diém 2 vao mua kiét (7h 01/4/2016 - 16h 30/4/2016)

Hinh 7: Myc nwéc tinh todn bang mé hinh va tinh todn tiv bg thong soé diéu hoa trich tai
diém 3 vao mua kiét (7h 01/4/2016 - 16h 30/4/2016)
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Hinh 8: Muc nwéc tinh todn bang mé hinh va tinh todn tiv by thong sé diéu hoa
trich tai diém 4 vao mua kiét (7h 01/4/2016 - 16h 30/4/2016)
Bing 1. Két qud hé sé Nash trong qud trinh higu chinh va kiém dinh mé hinh

TT Vi tri Hiéu chinh Kiém dinh
1 Diém | 0,95 0,85
2 Piém 2 0,98 0,90
3 Piém 3 0,96 0,91
4 Diém 4 0,95 0,89

3.1.2. Kiém dinh mé hinh

9/27/2016 0:00 1022016 (00 10y7/2016 0:00 10/12/2016 C:0010/17/2016 (0010/22/2006 0:0010/27/2016 0:00 11/1/2016 0:00 11/5/2016 1:00
Thing 10

Hinh 9: Muc nwéc tinh todn mé hinh va tinh todn tiv bp thong soé diéu hoa trich tai diém 1
vao mua lii (7h 01/10/2016 - 16h 31/10/2016)
M6 hinh dugc kiém dinh véi chudi s6 3.2. Két qua tinh todn truwong song
liéu mua 1d tr 01/10/2016 - 31/10/2016.
Két qua kiém dinh ciing cho thay biéu d6
qua trinh muc nude thuc do va mo phong St dung truong gié trung binh nhiéu
tai cac diém kiém tra twong d6i bam sat nam thang 4 lam dai dién cho gié mua Tay
nhau, h¢ s6 Nash déu 16n hon 0,85. Nhu  Nam. Két qud md phong cho thay, vao mua
vdy c6 thé sir dung bd thong s6 cia mo g6 Ty Nam, hudng song trén toan Bién
hinh dé tinh to4n ché d6 thuy dong lyc Pong chu yeu theo hudng nay, d6 cao séng
cho khu vuc nghién ciru. trén toan bién dat tir 0,04 - 0,56m, dudng
bo bién Song Gianh 161 16m do d6 co6 hién
tuong khuc xa song. Khu vuc ngoai cua
Séng Gianh d§ cao séng chi dat 0,56 m.
Séng dugc truyén vao ving cta séng chi
dat trung binh 0,5 m nhu Hinh 10.

3.2.1. Trong thoi ki gio mua Tdy Nam
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Hinh 10: Ddc trung song huwong Dong Nam

3.2.2. Trong thoi ki gié miia Péng Bdc
Vao mua gié Pong Bic lic song
trén toan Bién Pong tic dung chu yéu
theo huéng Pong Bic do cao séng dao
dong tr 0,3 - 1,9 m do hudng duong bo
nam theo hudng Dong Nam nén séng

ngoai Bién Doéng lan truyén vudng goc
v6i dudng bd va hudng truc tiép dén cira
song, vao thoi diém nay khu vuc ngoai
cira song chiu tic dong manh nhit cua
song, dd cao song cuc dai co thé dat 1én
té1 1,9 m.

T —

Hinh 11: Bic trung huéng Pong Bic

3.3. Két qui mé phéng dong chay

3.3.1. Vao mua kiét

Thoi ki nay, gié chu yéu thdi theo
hudng Pong Nam, song song vdoi duong
bién Quang Binh, két qua truong dong
chay tong hop khu vuc nghién ciru duoc
mo phong c6 xét dén sy tuong tac giita
dong chay trong song va dong tridu. Tur
két qua mo phong truong dong chay &
ctra Song Gianh vao mua kho tiéu biéu la
thang 6/2019 cho thay van toc 16n chi yéu

tap trung & gitta dong va nho dan khi vao
hai bén bo. Trong pha triéu 1én, dong chay
¢ hudng tir bién vao phia trong ctra song.

D6i voi dinh tridu (15 gid ngay
06/6/2019) van toc dong chay ving cira
va khu vuc trong séng rat 1a 16n 1én dén
1,1 m/s ngudng van tdc dao dong tur 0,68
- 1,12 m/s, d6i véi chan triéu dao dong
tir 0,9 m/s - 1,55 m/s va I6n nhit 1a 1,5
m/s vao lac 8 gio ngay 07/6/2019. Trong
ngay 07/6/2019 xuét hién triéu 1én luc 12
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gio 16n nhat 14 khu vuc trong Séng Gianh

m/s va triéu xuong dao dong kha Ién ¢ ca

1én dén 0,93 m/s ngoai cira song tricu 1én  trong sdng va ctra song vao lac 15 gio dén
0,8 m/s

dat mérc 6n dinh trong khoang 0,48 - 0,60

a) Truong dong chay mia kiét thoi diém
dinh triéu

b) Truong dong chay mia kiét thoi diém
chan triéu

¢) Truong dong chdy mia kiét thoi diém
triéu lén

d) Truong dong chay mia kiét thoi diém
triéu xuong

Hinh 12: Thay doi theo mia ki¢t trong khu viee nghién civu

3.3.2. Vao mua li

Vao mua lii van téc dong chay cua
dinh tridu rat 16n ¢ khu vuc cira song va
trong song dao dong tur 0,3 - 0,4 m/s, van
toc dong chay ting dan tir ctra song 1én
bién thuong luu dat tdi 0,4 m/s vao khoang
2 gio sang ngay 31/10/12019. Thoi diém
chan triéu, van toc dong chay trong song
dat 16n nhat 1a 0,38 m/s lic 9 gid ngay
09/11/2019. Trong ngay 30/11/2019 luc
10 gid sang tai khu vuc ctra song van

146

téc dong chay kha 16n dao dong tir 0,29
- 0,36 m/s dac biét la gén cua song lén
nhat 1én dén 0,35 m/s con tir cira song trd
vao trong séng van toc dong chay rat thap.
Trong pha triéu xudng téc d6 dong chay
16m hon, dac biét la cac 16p nudc trén mat
van toc dong chay & pha tridu ndy pho
bién dao dong trong khoang 0,50 - 0,66
m/s hudng dong chay theo hudng tir trong
chay ra phia ngoai 16n nhat khu vuc trong
song 1a 0,66 m/s.

Tap chi Khoa hoc Tai nguyén va Moi truong - S6 53 - nam 2024



Nghién ciru

a) Trieong dong chay mia lii thoi diém
dinh triéu

b) Truwong dong chay mia lii thoi diém
chan triéu

OGN KR89 T s W4

¢) Truwong dong chdy mia lii thoi diém triéu lén

Hinh 13: Thay doi theo mia lii trong khu vwe nghién ciru

4. Két luan

M6 hinh MIKE 21 Couple 1a mdt
cong cu manh trong viéc mo phong dong
chay 2 chiéu trong d6 c6 su turong tac giita
yéu t6 séng va dong chay bang phuong
phap phan tir hitu han.

Két qua mo phong ché do thuy dong
luc bang mé hinh MIKE 21 Couple cho
thdy viing ctra song ven bién yéu té song
va dong chay thé hién duoc tinh chét cua
gi6é mia Pong Bic va Pong Nam theo su
thay ddi cua thay triéu kha r5. Vao thoi
ky mua kiét, van toc dong chay ving cua
va khu vuc trong song rat 16n, dao dong
tor 0,68 - 1,55 m/s. Vao thoi ky mua 14,
vén toc dong chay phd bién khu vuc cira
song dao dong trong khoang 0,50 - 0,66
m/s hudng dong chay theo hudng tir trong
chay ra. Bdi v6i khu vuc phia trong cira
song thi truong dong chay phu thudc vao
dong chay tir thuong ngudn Séng Gianh
d6 vé va thiy triéu.
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