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Tém tat: Du bao trude nhimng rai ro do 1ii Iyt gy ra 1a mot trong nhing giai phap tich cuc
dang duoc ap dung rong rai hién nay trén thé gidi. Dac biét, viéc st dung cac mo hinh toan
hoc dé mo phong va du bao da cho nhimng két qua kha thi. Muc dich cta nghién ctru nay 1a
phat trién mot chuong trinh tinh toan tich hgp 1D-2D dé moé phong lii ving ha luu séng Vu
Gia—Thu Bon. M6 hinh tich hop 1D-2D phat trién trong d6 dong chay trén séng 1a 1D va
dong chay trén ving ngap 1i 1a 2D. Uu diém ctia mé hinh nay 1 n6 c6 thé mé phong chi
tiét dong chay 1di, dic biét 1a trén ving ngép lut tran ddng bang ludi tinh 2D. C6 hai kich
ban tinh toan dugc xem xét dé danh gia mirc 46 mo phong ctia mé hinh. Kich ban 1 xét
trong diéu kién thyc té c6 sy diéu tiét ciia cac hd thuy dién trén thuong ngudn. Kich ban 2
gia dinh va md phong vung ngép 1t trong diéu kién khong co sy diéu tiét ciia cac hd thuong
trén nguon Két qua mo phong ciia hai kich ban cho thiy kha phu hop véi dién bién trong
thyc té

Tir khéa: Vu Gia—Thu Bdn; Ho chua; Lii lut; M6 hinh tich hop 1D-2D.

1. Mé dau

Trong nhiing nam gan day, lién tiép c6 nhiéu con bao 16n dé bd vao Viét Nam, dac biét
1a ddy mién Trung da gy ra nhiing thiét hai ndng né vé kinh té va con ngudi. Vi vdy, viée
mo phong tot cac tran lii s& gop phan dang ké trong viéc dua ra cac giai phap chéng i va
kiém soét 1ii. Muc dich ctia nghién ctru nay 13 phat trién mot chwong trinh tinh toan tich hop
1D-2D dé m6 phong lii ving ha luu song Vu Gia—Thu Bon. Trong nghién ciru nay, mé hinh
xdy dung va mo phong tran 1ii 16n xay ra vao thang 10 nam 2020 tai Quang Nam—Da Nang.
Day 1 tran 1 v6i cudng d6 mua 16n, 1am cho 1l trén song Vu Gia—Thu Bon dang cao va giy
ngap lut vung ha luu.

Bén canh d6, dé danh gia hiéu qua ctia mé hinh, nghién ctru con mé phong ddi sanh li
xay ra trén song Vu Gia—Thu Bon trong diéu kién khong c6 cac hd chira hién hitu trén thugng
ngudn. Theo thong tin tir UBND tinh Quang Nam [1], hién ¢ 10 thily dién bac thang 16n
trén thuong ngudn song Thu Bon—Vu Gia dang hoat dong va dang xay dung. Ngoai ra c6 36
thiy dién vira va nho, trong d6 mdt nira da di vao hoat dong va nura con lai dang trong qua
trinh trién khai (Hinh 1). Phan 16n céc thiy dién nay khong tham gia diéu tiét 1di, ngoai trir 4
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thuy dién 1%1 Séng Tranh 2, Bak Mi 4, Song Bung 4 va A Vuong (goi ta"l‘g 12 4 hd). Viée van
hanh cac ho chira cua 4 thuy dién nay da c6 nhiing tac dong lam thay doi 1 ¢ ha luu va da

c6 nhiing danh gid trai chiéu nhau vé van de nay.
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Hinh 1. So dd cac bac thang thuy dién trén séng Vu Gia—Thu Bon.

2. Phuong phap nghién ciru

Phuong phap mé hinh toan sé dugc sir dung trong nghién ctru nay. Nghién ctru da ké
thtra mo hinh tich hop 1D-2D-3D cua vung ha luu Vu Gia—Thu Bon dugc thiét 1ap [2]. M6

hinh duoc xay dung bang phan mém F28 [3].
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Hinh 2. Luéi tinh mé hinh séng Vu Gia—Thu Bon.

Dong chay trong cac song va trong cong bing ngang dudng dugc coi 1a 1 chiéu va duoc

giai tu phuong trinh Saint—Venant [3]:
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Trong d6 n 1a cao do mét thoang; Q, A va K 1a luu lugng, dién tich mat cit uét va module
lwu Iwgng cua dong chay 1D; qi and i 13 luu lwong nhap luu va thanh phan van téc doc truc
dong chay cua luu lugng nhap luu.

Dong tran trén ddng bang va dong chay ¢ vinh Da Ning dugc xem 14 hai chiéu va dugc
giai bdi phuong trinh nudc nong [3]:

% +V.gq=gqy 3)
2+ V.F(q) = b(q) “)

T 5

Trong d6 q = [qx, qy] = DU la vector luu lugng trén mdt don vi bé rong ctia dong

chay 2D; U = [ux, uy]Tlél vector véan tdc trung binh chiéu sau cua dong 2D; D 1a chiéu sau
nudc; V la toan tir vi phan; F(q) va b(q) la vector thong lugng ciia q va vector ngoai luc:

q,U—AyD dU/0x
Fla) = [q U— AZD aU/ay] (5)
( ) _ [_gD an/ax - (Tbx - wa)/p + ny + uaqv] (6)
_gD an/ay - (Tby - Twy)/p - qu + Vaqy

Trong d6 7 1a cao d mat thoang; (rwx, Twy) 12 hai thanh phan clia ing sudt tiép trén mat
(Tbx, Tby) 14 hai thanh phan cua ng sudt tiép trén day; f'1a h¢ s6 Coriolis; Ay 1a d§ nhot roi;
v Va Ua, Va 12 luu lugng nhép luu va hai thanh phan van tdc cua no.

Trong nghién ctru [2], do mdi quan tim tap trung ¢ vung ctra song Han nén dong chay
tai ddy duoc mo hinh hoa 3D. Trong nghién ciru nay, mdi quan tim da thay d6i nén mé hinh
ctra song Han di dugc ddi thanh 2D dé giam nhe khdi lugng tinh toan. Ngoai ra cac dudng
Qudc 19 1, dudng BT605 va duong xe lira 1a cac tuyén dudng chin ngang hudng thoat 1ii va
nude cé thé tran qua. Cac tuyén duong nay dugc moé hinh héa thanh cac bang tran. Riéng
duong cao toc Pa Ning— Quang Ngai duoc xem la khong bi tran nuéc qua mat duong. Cac
khoang théng nudc tai cac cau can trén tuyén cao tdc dugec mé hinh héa bang mé hinh 2D va
1a thanh phan cia mé hinh 2D dong chay trén dong.

Céc phuong trinh (1)—~(4) duoc giai bang phuong phap thé tich hitu han [3 ]. M6 hinh co6
5 nit bién thuong luu. Luu luong ap dit tai cac nit bién Nong Son (song Thu Bon) va Thanh
M¥ (séng Vu Gia) 1a s6 liéu thuc do cua tram thity van tai ddy. Luu luong bién tai niit song
Bung 1a tong luu lugng sau cac hd Séng Bung 4, A Vuong va luu lugng ciia phan luu vuc tir
sau S6ng Bung 4 va A Vuong téi nut bién song Bung. Phan luu vyc sau Song Bung 4 va A
Vuong c6 dién tich 272 km? va luu lwong tir phan luu vuc nay duoc tinh gan dung tir twong
quan véi tong luu lwong vé 2 hd Song Bung 4 va A Vuong:

QVeSongBung4 +QVeAVuong (7)

Qsausongbung = SsausongBun
9 9 9 9 SSongBung +SAVuong

Trong d6 QsausongBung: ltru lwong ctia phan luu vye tir sau Song Bung 4 va A Vuong t6i
nut bién séng Bung; SsausongBung: dién tich phan luu vue tir sau Song Bung 4 va A Vuong t6i
nut bién séng Bung (272 km?); QvesongBungs va Qveavuong: ltru luong vé& hd Song Bung 4 va
hd A Vuong [4]; SsongBungs VA SAvuong: dién tich luu vic hd Song Bung 4 (1.448 km?) va hd
A Vuong (682km?) [5];

Luu luong bién tai cdc nit song Con va song Tay Loan duoc tinh bang mé hinh thiy
van HMS. M6 hinh nay da duoc st dung dé cung cap cac diéu kién bién cho mé hinh Vu
Gia—Thu Bon trong tinh toan [6]. Cac nut 2D trén bién hd ngoai vinh Pa ning va nut bién
ctra song Cira Pai (Hoi An) duogc ap diat myc nude triéu tinh tir cac hing s thuy triéu. Ngoai
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ra lugng mua trén cac phﬁn ti 2D cling duoc ap dat dua theo sb litu quan tric trén luu vuc
cong bo trén trang Web cua Ban chi huy phong chong thién tai va tim ki€ém ctru nan tinh
Quang Nam [4].

3. Két qua tinh toan va phén tich

3.1. Mé phong ngdp lut vimg ha lwu Vu Gia—Thu Bon trong cdc trdn li thang 10/2020

Trong nam 2020, hai tran 1ii 16n nhat 13 cac tran 1ii xay ra vao cac ngay 10—12/10/2020
(goi tit 12 1i dau thang 10) va cac ngay 27-28/10/2020 (goi tit 1a 1ii cudi thang 10). Hai tran
lil nay 1a hau qua cua bdo s6 6 va s6 9 d6 truc tiép vao khu vuc Quang Nam-Quang Ngai.
Mo hinh mé phong 2 dot 1ii 16n thang 10 véi tong lwong mua do tai mot sb tram dau ngudn
song Vu Gia—Thu Bon trong thoi gian cac tran 1 duoc trinh bay trong Bang 1. Ngoai ra, dau
thang 11 nam 1999 trén song Vu Gia—Thu Bon da timg xdy ra tran 1d rat 16n véi tan suét 3%.
Lii kéo dai trong 4 ngay, tir ngdy 2/11-5/11/1999 (goi tat 1a 1ii 1999). Cac thong s6 cia tran
lil ndy ciing dugc néu ra ¢ day dé so sanh. Tong luong mua trong cac ngay i va lugng mua
binh quéan ngdy tai cac tram ciia ca 2 tran Iii thang 10/2020 nho hon kha nhiéu so véi tran 1d
1999.

Bang 1. Tong luong mura tai cac tram dau ngudn trong thoi gian cac tran 1.

Lwong muwa binh

- Noén Thanh . Hié Tién . . .
Tran li So’ng My Tra My Dl’l’(l;) Phuée quin ncg;::yt:.;l::g binh
Lii d4u thang 10 734,0 483,0 561,0 527,0 529,0 188,9
Lii cudi thang 10 106,0 109,0 209,0 138,0 126,0 68,8
L 1999 930,7 1065,0 949,7 1070,0 1106,0 256,1

Luu lugng chay vé cac nit bién thuong luu ciia mé hinh trong thang 10/2020 dugc gidi
thiéu trong Hinh 3. Trong tran 1i dau thang 10, lvu lugng dinh 1ii tai Nong Son chi 6.530
m?/s va tai Thanh My 1a 4.090 m>/s. Tran 1ii cudi thang 10, luu lugng dinh lii tai Nong Son
12 5.300 m>/s va tai Thanh My 13 6.800 m?/s.

Trong tran 1{i 1999, Ivu lugng dinh 1ii tai Nong Son 1a 9.900 m?3/s con tai Thanh My 1a
4.930 m*/s. Vao thoi diém d6 ca 4 thuy dién Song Tranh 2, Pak Mi 4, Song Bung 4 va A
Vuong déu chua duge khoi cong xay dung. Luu lwong dinh chay vé cta ca 2 tran i thang
10/2020 déu nho hon so véi luu lugng twong Gng cua 1i 1999.
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Hinh 3. Luu lugng dd vé cac nat bién coa ha luu Vu Gia—Thu Bén.

Hinh 4 trinh bay dién bién muc nudc tinh toan tai cic tram thily van ¢ ha luu Vu Gia—
Thu Bon. Nhin chung két qua tinh kha phu hop véi so li¢u quan trac. Riéng muc nudc tai
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tram Giao Thity c6 sai s6 16n. Tuy nhién muyc nudc tai dinh céc tran i van kha chinh xac. So
sanh nay cho thay két qua tinh toan bang moé hinh c6 the tin cay dugc.
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Hinh 4. Muc nuéc tinh toan & ha lvu Vu Gia—Thu Bdn.

Hinh 5 gi6i thiéu ban dd do sdu ngdp 16n nhat cta 2 tran 1i dau thang 10 va cudi thang
10. Dé so sanh, ban do d6 sau ngap cua tran 1t 1999 ciing dwoc gidi thiéu trén Hinh 6. Két
qua tinh toan cho thdy 1a dau thang 10 di gay ngap trén dién rong v6i d6 sau ngap kha 16n.
Tran 1d cudi thang 10 c6 quy mé va do sau ngap it hon. So voi 1i 1999 thi quy mé va do sau
ngap cua 2 tran 1i thang 10/2020 déu khong bang.

Hinh 5. D6 sau ngap 16n nhét trén ha lvu Vu Gia—Thu Bén: (a) trong lii dau thang 10, (b) trong cubi

dau thang 10.
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Hinh 6. D6 siu ngap 16n nhat trén ha lvu Vu Gia-Thu Bdn trong 1i 1999.

3.2. M6 phong ngdp lut vimg ha heu Vu Gia—Thu Bon trong cdc tran i thang 10/2020 véi
kich ban gia dinh khéng c6 cdac ho chira

Tac dong chinh ciia cac ho thity dién t6i ngap ving ha luu 1a lam thay d6i luu luong 1
chay xudng ha Iuu. Dé c6 co sé danh gia hiéu qua ciia mo hinh, kich ban gia dinh tinh toan
mo phong 1ii di dugc thuc hién véi gia thiét 4 hd Song Tranh 2, Pak Mi 4, Song Bung 4 va
A Vuong khéng diéu tiét 1i. Nghia 13 lugng nude dd vé hd bao nhiéu la chay xudng ha luu
tic thi bay nhiéu.

Luu luong chay vé cac nat bién duoc tinh toan gan ding tir luu lugng thuc té cong thém
phan chénh 1&ch do bi diéu tiét boi cac hd, cé tinh dén khoang thoi gian tré do truyén I tir
chan dap tran ciia cac hd va tir cac nha may t6i nat bién. Luu lugng vé hd va luu lugng xa
xudng ha luu ciing dugc tham khao tir Ban chi huy phong chdng thién tai va tim kiém ctru
nan tinh Quang Nam [4].
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Hinh 7. Luu lugng d6 v& cac nut bién cia ha luu Vu Gia—Thu Bdn (truong hop khong cé 4 hd).

Dbi voi tran 1ii dau thang 10 trong truong hop khong duge dicu tiét boi 4 ho thiy dién,
luu lwong dinh 1ii tai Nong Son tir 6.530 m®/s ting 1én 8.900 m>/s va tai Thanh My tir 4.090
m?/s ting 1én 4.110 m*/s. Luu lugng dinh Iii tai Song Bung ciing ting tir 3.490 m?/s 1én 3.530
m?®/s. So véi 1i 1999, luu lugng dinh 1ii tai Nong Son va Thanh My van con thip hon mot
chut.

Ddi véi tran 1 cudi thang 10, néu khong co diéu tiét, luu lugng dinh 1d tai Nong Son
ting tir 5.300 m*/s 1én 11.120 m>/s va Thanh My ting tir 6.800 m>/s 1én 13.400 m%/s. Luu
lugng dinh 1ii tai Song Bung ciing ting tr 1.590 m¥/s 1én 5.960 m?/s. Luu lugng dinh 1ii tai
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Nong Son va Thanh M§ cao hon nhiéu so v6i lii 1999. So sanh luu lwong dinh 1i duogc trinh
bay trong Bang 2.

Bang 2. Luu lugng dinh il tai cac nat bién.

Lii Hién trang Khéng diéu tiét
Nong Son  Thanh My  Song Bung Nong Son  Thanh My Song Bung
Lii dau thang 10 6.530 4.090 3.490 8.900 4.110 3.530
Lii cudi thang 10 5.300 6.800 1.590 11.120 13.400 5.960
Lii 1999 - - - 9.900 4.930 -

C6 mot diéu kha dic biét c6 thé nhan thay tir cac sb lidu di trinh bay. Do 1a so véi li
1999, lwong mua trung binh ngay tai cic tram do trén luu vuc trong tran 1d cubi thang 10 it
hon nhiéu. Thé nhung luu lugng I don xuéng ha luu lai rat 16n, vuot xa 1d 1999. Piéu nay
¢6 18 can phai dugc tim hiéu mot cach thau dao. Tuy nhién van dé nay da vuot ra ngoai muc
ti€u cta bai bao nén s€ khong dugc ban luén thém ¢ day.

Hinh 8 so sanh muc nudc tinh toan tai cac tram thiy van ha luu trong hai truong hop cé
va khong c¢6 4 hd. Hinh nay cho thay trong tran 1ii ddu thang 10 trén nhanh Vu Gia cac ho
khong lam giam dugc muc nudc dinh 14 nhung da lam cho 1t rat nhanh hon. Trén nhanh Thu
Bon, cac hd di lam giam dugc ca myc nude dinh 14 13n thoi gian 1d. Trong tran lii cudi thang
10, cac ho da da chung t6 dugc vai tro diéu tiét 1o trén ca 2 nhanh Vu Gia va Thu Bon. Muc
nuée dinh 1ii va thoi gian 1ii déu da giam xudéng mot cach rd rét.
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Hinh 8. So sanh muc nudce tinh toan ¢ ha luu Vu Gia—Thu Bon hién trang vai truong
hop khéng c¢é su diéu tiét 1i caa 4 hd.

Hinh 9 13 ban do do sdu ngdp siu nhét cua 2 tran lii xay ra trong thang 10. So sanh voi
cac Hinh 5, 16 rang ha luu song Vu Gia—Thu Bon ngap sau hon va dién tich ngap ciing 16n
hon. Ngoai ra néu so vé6i 1ii 1999 (Hinh 6), thi Iii dau thang 10 trong trudng hop khong co su
diéu tiét ciia 4 ho s& gy ngap kha nghiém trong, chi thap hon 1ii 1999 mét chut.
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Hinh 9. Db siu ngdp 16n nhét trén ha luu Vu Gia—Thu Bdn trong trudng hop khong hd: (a) 1d dau
thang 10; (b) 1ii cudi thang 10.

4. Két luan

Bing viéc két hop md hinh con 1D va 2D mé phong 2 tran 1ii 16n thang 10 nam 2020
trén ha Iuu séng Vu Gia—-Thu Bon cho ra két qua kha phu hop véi thuc té. Bén canh do,
nghién ctru con mo phong so sanh véi tran 1ii naim 1999 dé danh gia lai mirc d6 hiéu qua cta
mo hinh. So véi 1l 1999, lugng mua cia 2 tran 1ii vao thang 10/2020 nho6 hon, Iuu lwong vé
cac nat dau nguon it hon va thoi gian i ngan hon nén d6 ngap va thoi gian ngap déu khong
bang.

Két qua mo phong kich ban gia dinh trong truong hop 4 thiy dién Song Tranh 2, Dak
Mi 4, S6ng Bung 4 va A Vuong khong tham gia diéu tiét 1 thi Iuu luong vé cac nit dau
ngudn s& lam gia ting dang ké. Luu lugng dinh 1ii cta tran 1ii cubi thang 10 vuot 1t 1999, tuy
nhién do thoi gian 10 ngan nén d6 ngép khong bang 1ii 1999. Tinh toan bang tich hop 1D-2D
cling di cho thay diéu tiét Iii ciia bon thuy dién Song Tranh 2, Pak Mi 4, Song Bung 4 va A
Vuong di giop phan lam giam ngap 1 13 rét.

Pong gop cua tac gia: Xay dung y tuong nghién ctru va chinh sua bai bao: Nguyén Thi
Thanh Hoa; Xay dung chuong trinh may tinh: L& Song Giang; Diéu tra, khao sat, phan tich
0 li€u: Nguyen Thi Thanh Thao; Tinh Toan: Tran Thi My Hong.

Loi cam on: Nhom tac gia chan thanh cam on céac anh chi tai Tram thuy van Noéng Son,
thugc Pai khi tuong thuy van Trung Trung bo dé chia s¢ s6 liéu do lu thang 10/2020 trén
song Vu Gia—Thu Bon.

Loi cam doan: Tép thé tac gia cam doan bai bio nay 1a cong trinh nghién ctru cta tap thé
tac gia, chua dugc cong bo ¢ dau, khong dugc sao chép tu nhiing nghién ctru trude day;
khong c6 su tranh chap lgi ich trong nhom tac gia.
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Abstract: Forecasting the risks caused by floods is one of the positive solutions being
widely applied today in the world. In particular, mathematical models for simulation and
prediction have given feasible results. An 1D-2D integrated model is developed where the
river flow is 1D and the floodplain flow is 2D. The advantage of this model is that it can
simulate the flood flow in detail, especially on the flood plain of 2D grid. There are two
computational scenarios considered to evaluate the simulation level of the model. Scenario
1 considers the actual conditions of regulation of upstream hydropower reservoirs. Scenario
2 assumes and simulates floodplains in the absence of regulation of upstream reservoirs.
The simulation results of the two scenarios show that they are quite consistent with the real
situation

Keywords: Vu Gia—Thu Bon delta; Reservoirs; Flood; Integrated 1D-2D model.
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