BAI BAO KHOA HQC

NGHIEN CUU GIAI PHAP PHONG CHONG LU
CHO HE THONG SONG CHU, SONG MA TINH THANH HOA

Nguyén Vin Tai', Vii Minh Cudong®

Tém tit: Trong nhitng ndm gan ddy, nhiéu trgn lii lut da xdy ra ¢ ving ha du cdc con séng cia
nude ta, gdy thiét hai lom cho san xudt noéng nghiép va doi song nhan dan. Trén dia ban tinh Thanh
héa cé 2 song 16m 1o séng Chu va song Ma. Luu lwong dong chdy trén cdc séng ndy rdt 1én nhung
lai phén bé khong déu theo cdc mia trong nam. Trong ba thdng mia I, tong lwong nwée chay ra
bién la 17-18 ty m’ chiém tir 70% dén 72% liong mede cd ndam, mye nude song Ma, song Chu lén
cao de doa mot sé tuyén dé song, co thé gdy ngdp lut & ha du, dnh hirdng xdu dén sw phdt trién kinh
16, xa hoi ciia tinh Thanh Héa. Do dé can cé cdc gidi phdp phong chéng lii trén hé thong song nay.

Trong bai bdo nay mé hinh todn dong chay mét chiéu (phan mém MIKE 11) da dwoc sic dung dé
tinh todn thuy liec hé thong song Chu - Ma chay qua dia phéan tinh Thanh Héa. Trén leu viee song
Chu va séng Ma, nhiéu hé chira da va sé dwoc xdy dung nham muc dich phdt dién va cat i cho ha
liew. Dong chay tir cdc hé chira ndy vao hé théng song dwoc md phong trong mé hinh thity luc va
tinh todn véi nhiéu truong hop khdc nhau. Tir @6 cdc tdc gia bai bdo da ddanh gid hiéu quad cdt i
cia cdc hé chira thirong nguon va dé xudt cdc gidi phdp tong thé nham phong chéng lil, dam béao an

toan cho ving ha luu hé thong séng trong tinh Thanh Héa.
Tir khéa: Luu luong dong chay, dong chay khong 6n dinh, quy hoach phong I

1. PAT VAN PE

Hé théng séng Chu song Mi c6 vi tri rat
quan trong ddi véi cong cudc phat trién kinh té
x4 hoi cda tinh Thanh Héa. Luu vuc song Ma co
tiém ning rat 16n vé dit dai, tai nguyén nudc,
thuy ning, rimg va thiy hai san. Dic biét dbi
v6i tinh Thanh Héa nam ¢ trung va ha du sdng
Ma chiém t&i 1/3 dién tich toan luu vuc, 1 hé
thong séng c¢6 dé hoan chinh, nhung véi tinh
hinh mua 14 ngay mo{t nghiém trong nhu hi¢n
nay, tan suat xuat hién ngay mot nhiéu nén can
phai c6 cic giai phap tong thé vé phong chdng
1d luu vye song dam bao an toan cho phat trién
kinh té x4 hoi bén vimg. Trong céc loai thién tai
thi 1d lut duoc xép hang dau vé pham vi anh
huong, mic do nghiém trong ciing nhu s lan
xudt hién. Trén dia ban tinh Thanh Héa gan day
tran 18 thang 10/2007 do anh hudng cua con bao
s6 5, da gdy ra 1d 16n trén song Chu, gy ra sy

! Khoa Ky thudt tai nguyén nudc, Triong Bai hoc Thity Loi.
2 Tong cong ty TVXD Thuy Loi Viét Nam - CTCP (HEC)
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¢ v& hon 100m dép Cira Pat dang thi cong 1am
thiét hai hon 300 ty déng, hon 2000 néc nha bi
ngdp lut va hon 6000 ngudi phai so tin. Nhu
vay néu chiing ta khéng c6 mot giai phdp phong
chéng 1ii va quan 1y thién tai hiéu qua thi thit
hai vé kinh té s& 16n hon rat nhiéu (Vién Quy
hoach Thuy loi (2010), Quy hoach phong chong
1ii chi tiét cac tuyén sdng c6 dé va va quy hoach
dé trén dia ban tinh Thanh Héa).

Trén thé gidi viéc nghién ctu, dp dung cic
md hinh todn thuy van, thuy lwc cho cong tac
qui hoach phong chdng Iii, du bdo 1ii cho hé
thong song... dugc sir dung kha phd bién. Mo
hinh Mikell cua Vién Thuy luc Pan Mach,
DHI 1 phan mém da dugc s dung rong rii va
rat thanh cong & nhidu nudc trén thé gisi. Trong
khu vyc Chau A, M6 hinh Mikell dwoc 4p
dung dé du bdo i cho luu vuc So6ng Mun - Chi
va Songkla & Thai Lan, luu vuc S6ng MeKong
qua cic quéc gia Thai Lan, Lao, Mianma,
Campuchia va Viét Nam, luu vuc séng &
Bangladesh, Indonesia, Singapor, Nhat Ban.
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2. TONG QUAN VE VUNG NGHIEN CUU

Séng Ma bat nguon tir Tuan Gido - Lai Chau,
luu vyc sdong Mi trai rong trén lanh tho cia
Cong hoa dan chu Nhan dan Lao va 5 tinh thudc
Viét Nam la Dién Bién, Son La, Hoa Binh,
Thanh Hod, Nghé An. Téng dién tich luu vuc
song Ma 1a 28490km2. Séng Ma gdm nhiéu
nhanh séng nhap vao dién hinh nhu: Séng Chu,
song Am, soéng cau Chay, song Budi... va c6 2
phan luu la séng Leén va song Lach Truong,
huéng dong chay Ty Bic - Péng Nam véi
chiéu dai dong chinh 512 km, chiéu rong binh
quan luu vuc 42km. S6ng Ma ¢6 39 phu luu 16n
va 2 phan luu. Céc phu luu phét trién déu trén
lvu vuc. Ludi Song Ma phét trién theo dang

canh cdy phan bd déu trén 2 b ta va hiru. Cic
chi luu quan trong cua Song Ma la: Nam LEg,
Séng Buoi, Song Cau Chay, Song Hoat, Song
Chu. Phan chay qua dia phan Viét Nam la ha du
cua Song Ma.

Luu vyc Séng Chu Ia phu luu cap I 16n nht
ciia song Ma. Bit ngudn tir viing nii cao trén
dat Lao chay chii yéu theo huéng Tay Tay Bic -
DPong Pong Nam. Séng Chu d6 vao séng M tai
ngi ba Giang, Chiéu dai dong chinh séng Chu
392 km, phan chay trén dat Viét Nam 160 km.
Téng dién tich luu vyc cua sdng Chu 7580 km?
(Vién Quy hoach Thuy lgi (2009), Ra soat Quy
hoach cdc cong trinh phong, chdng lii trén dong
chinh song Ma).
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Bai Thuong Xuén Khanh

GHI CHU
—>» Hudng dong chay
@— Bién luu luong
—e Bién myc nudc

Hinh 1. So' d6 dong chay séng Chu, song Ma

Viing nghién ctru mang dic diém cua khi hau
nhiét di gié mua. Mia mua bat dau tir thang V
dén thang X khi dai hoi tu nhiét d6i di chuyén
qua ciing véi cdc nhiéu dong thoi tiét khac nhu:
rinh, 4p thap, bio,... gy ra cdc trdn mua cuong
do 16n, téng lwong mua chiém 85 + 87% lugng
mua nim. Luong mua thang 16n nhat xuat hién
vao thang VIII, IX.

Mua kho bat dau tir thang XI dén thang IV
nam sau, thoi ky c6 khong khi cuc déi tran vé
lam luong mua giam dan. Toéng lwong mua
trong cdc thdng it mua tir thang I-IV chi chiém
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7,1+8,7% téng lwvong mua nam, thing I c6
luong mua thip nhét, chiém 0,9+1,3% lugng
mua ndm (Vién Quy hoach Thuy loi (2010),
Quy hoach phong chéng 1ii chi tiét cdc tuyén
song c6 dé€ va va quy hoach dé trén dia ban tinh
Thanh Héa).

3.NOI DUNG NGHIEN CUU

Bai bdo nay stt dung md hinh todn Thuy luc
mot chiéu MIKE 11 do Vién Thuy luc Dan
Mach xdy dung, dugc ing dung dé giai bai toan
thuy luc khong on dinh trong hé thdng song Ma,
song Chu trén dia phén tinh Thanh Hoéa.
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3.1 Thiét 1ap mé hinh thiy lwc cho hé
théng song Chu - song Ma

Dt 1iéu phuc vu cho thiét lap md hinh la céc
tai liéu dia hinh thuc do (mit cat ngang, cit doc

song), lwvgng mua ngay, myc nudc tai mot s6 vi
tri trén hé théng, cac tai licu nay dugc st dung
dé lap so do thay lyc. Cdc doan song trong hé
thong dé thiét 1ap mo hinh thuy lyc bao gdm:

Bang 1. Cac mit cit trén cac doan song trong mé hinh
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Hinh 2. So do tinh todn Thity lirc mang
song Chu, song Ma

TT Tén song Poan song Chiéu dai (km) | S6 mit cat

1 | Song Mia Tir Cam Thily dén Hoang Tén 89,3 49

2 | Séng Chu Tir Cira Pat dén ngi ba Giang 79,2 53

3 | Séng Len Tir Song Ma dén Ctra Lach Sung 40,5 37

4 | Song Hoat Can T Hoa Thuan dén cira Can 52,4 78

5 | Song Lach Truong | Tir Tuan dén cira bién 23,4 18

6 | Song Budi Tir Kim Tan dén Vinh Khang 25,7 14

7 | Song Kénh De Tir song Len dén Lach Truong 6,0 13

8 | Song Bdo Van Tir TG Thon dén song Len 9,5 10
e 3.2 Mo phéng hiéu chinh va kiém dinh mé
e & S TR ag O # % & & e 0 ®m8

hinh thiy lwe

So d6 thuy luc thiét 1ap dwoc md phong bang
1 tran 10 nam thuc té cho hé thong séng Chu,
song Mi tuong ung voi md hinh triéu thuc té
cic ctra song khi hi€u chinh va mo hinh. Cic
tram thuy van duoc st dung dé mo phong va
kiém dinh mo hinh: Tram Thuy vin Ly Nhan,
tram Thuy vin Giang trén song M3, tram thuy
van Xuin Khénh trén sdng Chu va tram thay
van Cu Thon trén s6ng Len.

a. Tinh todn mé phong hiéu chinh mé hinh

Qua phan tich céc trdn mua gy li 16n theo
tai liéu thu thap dugc cia cdc tram khi tuong
thuy van trong vung nghién ctru, chon tran li
Xay ra tir ngay 3+11/X/2007 dé¢ mo phong hiéu
chinh mé hinh thity luc mia 1& 2007 cho két qua
nhu sau:

Bang 2. Muc nudée 16n nhit thue do va tinh toan tai mét sé vi tri trén song Ma

., A Muc nuéce (m)
T Vitr Trén song Thuc do Tinh toan
1 Cam Thuy Ma 21,97 22,12
2 | Thuy van Ly Nhan Mai 13,24 13,30
3 Thuy van Giang Ma 7,28 7,32
4 | CaulLen Len 6,95 6,78
5 Thuy van Cu Thon Leén 5,65 5,58
6 Céng Bé4o Van Béao Van 4,30 4,35
7 Kim Tén Budi 14,26 14,25
8 Xuan Khanh Chu 12,61 12,85
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Hinh 4. Puong quan hé tran lii thang 10/2007 tai Cau Lén va Cuw Thon trén Song Lén

b. Kiém dinh mé hinh thiiy luc véi tran I 1996 trén Iuu vyc sdong Ma lam tran 1ii thyuc té
xdy ra nam 1996 dé kiém dinh mé hinh thily lyc hé thong song
Luya chon tran 1ii dd xdy ra tir 14+20/VIII/ Chu sdng Ma. Két qua tinh todn nhu sau:

Bing 3. Muc nuéc 16n nhit thuc do va tinh toan tai mét sé vi tri trén song Ma

L, A Muc nwée (m)
TT Vi tri Trén song Thuc do Tinh ton
1 Ly Nhan Séng Ma 12,07 12,24
2 Thuy van Giang Séng Ma 5,62 5,61
3 Thay van Cu Thén Song Len 4,85 4,76
4 Xuan Khinh Song Leén 9,48 9,41

Céc duong qua trinh muc nudc thuc do va tinh todn qua mo hinh nhu sau:

Hinh 5. Puong muc nuoc tran li thang 8/1996 tai Xudn Khdnh trén song Chu
va tai Cy Thon trén song Len
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c. Pdnh gid va lua chon bj thong s6 cho mé hinh thiiy luc

Hinh 6. Puong muc nuoc tran li thang 8/1996 tai Ly Nhdn va Giang trén Song Mda

Trong qud trinh chay mé phong chic chan s&
6 151 xay ra, can thiét phai sira cc 156i nay va
hiéu chinh lai bo théng s6 bang cach thay doi do
nham, kiém tra tinh hop 1y cac mat cét, céc diéu
kién bién va két hop so sanh két qua chay mo
phong véi s lidu thyc do bang chi s6 Nash -
Sutcliffe dé danh gid két qua mod phong va sé
xac dinh dugc b thong s6 ctia mo hinh.

R = Z?—I(Xi _Y)z _Z?—I(X '1_§)2
Z:lfl(Xi _Y)Z

Trong do:

R” - Hiéu s hiéu qua cia mo hinh

X; - Gia tri thuc do;

X'; - Gia tri tinh toan theo m6 hinh

X -Gia tri thuc do trung binh.

Sau khi tinh todn md phdéng hiéu chinh mo
hinh thily Iyc hé thong séng Chu, séng Mi cho
nam thyc t& 10/2007, dinh gid két qua mo
phong qua céc chi s6 Nash - Sutcliffe tai mot sb
vi tri:

Bang 4. Két qua hiéu chinh mé hinh theo tran lii 10/2007

o Thudc Chi s6 L Thudc Chi sb

T Vitr song NASH T Vitr song NASH

1 | Xuan Khédnh | Séng Chu | 78,12% 3 CuThon | SongLen | 82,66%

2 | Giang SéengMia | 79,33% 4 Caulen | Songlen | 72,35%
Kiém dinh mé hinh thiy lyc hé théng song Chu séng Ma cho nam thyc té 8/1996.

Bang 5. Két qua kiém dinh mé hinh theo tréin li 8/1996

.y Thudc Chi s6 o Thudc Chi s6

T Vit song NASH T Vitr song NASH

1 Ly Nhan Song Ma 81,73% 3 Cu Thon Song Len 79,53%

2 Giang Song Ma 84,26% Xuan Khanh | Song Lén 77,28%

Tir cdc hinh v& db thi trén c6 thé thy ring
qud trinh 1i tinh todn va thyc do twong dbi
ddng nhat ca vé bién do va do 16n, cic duong
muc nudc theo md phong va thuc do rat gan
nhau, két qué tinh to4n hé s hiéu qua mé hinh
dat gid tri khé t6t. Do vay c6 thé st dung bod
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thong sb ciia mo6 hinh dé tinh todn cho cdc bai
todn thiét ké quy hoach phong chéng 1 cho
tinh Thanh Héa.

3.3. Céc diéu kién bién

Cic diéu kién bién trén hé théng song Chu va
Séng M duoc ldy nhu sau:
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Bang 6. Bang luu lwong dén va xa hd Cira Pat img véi cac tin suit thiét ké

STT Luu vue P =0,01% P=0,1% P=0,6%
1 Qdén max Ho Cira Pat (m3/s) (m3/s) 18900 13200 8430
2 Qxa max H6 Ctra Dat (m3/s) (m3/s)(m3/s) 11848 6759 3500

Bang 7. Bing lvu lrgng thiét ké luu vue song Am, song Dat, song Ping (m’/s)

Tén suit\ Song Song Am Song Pang Song Pat Suéi Thi
P=0,6% 3460 2226 2190 257
Bing 8. Bing luu lrgng dinh lii thiét ké tai CAm Thity (m’/s)
Tuyén \ Tén suit Qos% Q0% Qs0% Q10,0%
Tram TV Cam Thity 11169 9819 6773 5623

Bang 9. Bang muc nuwéce 16n nhit theo céc tan suit thiét ké tai cac vi tri cira song (m)

STT Vi tri H=5% H=10%
1 Ctra Song Ma 270,2 221,5
2 Ctra song Lach Truong 268,4 218,8
Ctra song Len (Lach Sung) 264,3 213,9
3.4 Xay dung cac kich ban tinh toan Dé quy hoach phong chdng 1ii cho ha hé thong

phong chéng li ha du song Chu, song Ma

Trong nghién ctru nay chon phuong an phong
chéng 1ii cho ha du séng Ma bang t6 hop Dé va
H6 chira cét 1 thuong ngudn. Theo quy hoach
xdy dung céc hd chira trén thuong ngudn séng
M4, song Chu tham gia cét 1ii véi quy md dung
tich phong It nhu sau:

Baing 10. Bang dung tich phong lii cia cac
hd chira trén song Chu, song Ma

Dung tich

TT Ho chua phong la

(10° m?)
Trén song Chu 400
1 | Hb da myc tiéu Cira Dat 300
2 | Ho chira thuy dién Hia 100

Na

Trén song Ma 500
1 | HO thuy dién Pama 200
2 | Ho thuy dién Trung Son 300

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 58 (9/2017)

song Chu song Ma cic phuong an nghién cilru
tinh ton thuy lyc cho toan hé thong nhu sau:

+ QH-LUI: Tinh todn thity lyc véi lil thiét ké
daé trén song chu P=0,6%, song Ma P=1%
trieong hop hién trang khi chica c6 hé Cira Pat.

+ QH-LU2: Nhw QH-LUI nhung trong
trieong hop ¢é hé Cira Pat vdn hanh cdt lil.

+ QH-LUS8: Nhw QH-LUI nhung trong
trieong hop cé 4 ho van hanh cdt lii cho toan hé
thong song Chu séng Ma véi dung tich cdt li
nhu bang 6.

4. KET QUA VA THAO LUAN

4.1 Két qua tinh toan céc kich ban phong
chéng lii ha du song Chu song Ma

Tinh todn phuong 4n diéu tiét cat 1ii cho céc
h6é Hiua Na + Cua Pat trén séng Chu va Trung
Son + PaMa trén séng Ma nham giam i ha du
song Ma, Két qua tinh todn muc nudc hd khi
céc hd tham gia cit I, muc nudc tinh toan theo
céc kich ban va cao trinh dé ¢ bang 11.

127



Bing 11. Két qua tinh toan thiiy lwc hé thong song Chu song Ma

. Cao trinh thiét ké d¢  Cao trinh | Cao trinh
Phwong an Quy hoach A Apen
STT (m) MN ho (m) | dé hién Ghi chii
L trinh song (m) Quy hoach | Quy hoach Quy hoach trang
LU1 LU2 LUS (m)
1 SONG CHU 0,00 39,41 35,44 344 4291 Hb Cira Dat
2 SONG CHU 17810,00 25,44 23,79 23,38 23,53 TL Béi Thugng
3 SONG CHU 19370,00 21,87 19,89 19,51 23,42 HL Bai Thuong
4 SONG CHU 52690,00 14,93 13,12 12,69 15,25 TV Xuan Khanh
5 SONG CHU 79200,00 9,43 8,58 8,01 9,40 Cubi Soéng Chu
6 SONG LEN 0,00 10,65 10,33 9,85 10,50 Dau Song Len
7 SONG LEN 10023,62 7,87 7,63 7,28 7,50 Céu Len
8 SONG LEN 17942,10 6,58 6,38 6,10 5,60 TV Cu Thon
9 SONG LEN 37082,00 3,04 2,98 2,89 4,20 bap Len
10 | SONG LEN 40501,00 2,64 2,64 2,64 4,00 Lach Sung
11 | SONG MA 0,00 23,67 23,67 22,49 23,69 TV Cim Thay
12 | SONG MA 38316,00 14,43 14,38 13,94 13,80 TV Ly Nhan
13 | SONG MA 41283,00 13,84 13,78 13,41 13,26 Vinh Khang
14 | SONG MA 70029,00 9,11 8,26 7,69 6,95 TV Giang
15 | SONG MA 86120,00 2,70 2,70 2,70 4,60 Hoang Tan
16 | SONGHOATCAN 0,00 5,61 5,49 5,28 5,40 Dbap Hoa Thuan
17 | SONGHOATCAN 21378 5,28 5,16 495 4,60 T Thon
18 | SONGHOATCAN 52412 2,64 2,64 2,64 4,50 Ctra So6ng Can

Hién nay khi ho chira nudc Cua Pat da di
vao van hanh nén viéc nghién clru tinh todn
quy hoach phong chdng lii cho hé théng Song
Chu, Séng Mi can xét dén truong hop van
hanh xa 1ii ciia hd Ctra Pat qua QH-LU2. Tuy
nhién can tinh todn thém kich ban 1d tu nhién

T/l Van . feain Tk
FEIEEEL YT 5
1

khi chua c¢6 hd Cura Pat 1a QH-LU1 véi lii dén
thiét ké dé danh gia duoc hidu qua cat 1i cia
hd chira nuéc Cira Pat d6i v6i ha du Séng Ma
va Song Chu. Trong qud trinh x4 1i, cdc ctra
van mo hoan toan va xa xudng ha luu véi luu
luong du kién truéc.

Hinh 7. Puong qud trinh cdt lii tai Xudn Khdnh trén song Chu va tai Giang trén song Ma

Két qua tinh toan voi phuong dn 1 thiét ké dé
song Chu P = 0,6% sau khi c¢6 hd cét li myc
nudc tai Xuan Khinh giam tir +14,93m xudng
+13,12m thdp hon myc nudc lii 16n nhat ting
xday ra nam 1962 la +13,71m dam bao an toan
cho dé song Chu. Muc nudc tai tram Thuy van
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Giang trén séng M ciing giam tir +9,11m xudng
+8,26m (giam dugc +0,85m), trén sdéng Len cling
¢6 anh huong giam boi viée cit 1i cua hd Cua
Pat nhung muc d6 giam khong 16n tai Cy Thén
muc nudc gidm +0,2m so voi lic hd chua cit i
Truong hop ¢6 cdc cong trinh hd chira phia
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thuong ngudn séng Chu, song Mi tham gia cit 1d
QH-LUS (bao gdm cic ho Cira Pat, Hua Na trén
song Chu, h6 Trung Son, Pama trén song M)
thdy rang myuc nudc 1on nhét tai Xuin Khénh
trén song Chu gidam +0,43m, tai TV Giang trén
song Ma gidam +0,57m, tai Ly Nhan trén song
Ma giam +0,44m, tai Cu Thén trén Song Len
giam + 0,28m. Khi c¢6 céc hd tham gia cit 1,
muc nuoc hau hét céc vi tri trén Song Chu va
S6éng Ma déu giam déng ké (Hinh 7).

4.2 Giai phap phong ch(mg la

Céc giai phap phong chong 1ii cho ha du dé
suat Xay dung cdc hd chira cit 1ii phia thugng
ngudn séng Chu séng Mi két hop ning cao mit
dé mot sb doan song chua ddm bao an toan
chéng 1ii cho ha luu séng Ma trén dia phan tinh

Thanh Héa nhu sau:

Glal phdp 1. Vi cic hd duoc xay dung can
cat 1t toi da (Bang 11), két hop véi diéu tiét 1d
lién ho chira, thyc hién theo quy trinh van hanh
ho va lién ho. Néu ¢6 canh bdo mua 16n can xa
b6t nude hod dé tang dung tich phong 1il.

Giai phdp 2. Nang cao trinh mat dg, két hop
giai phap phi cong trinh nhu trong ciy chin
séng, gia c¢b ke doan dé xung yéu dé dam bao
viéc phong chéng lii cho tuong lai. Thuong
xuyén kiém tra dé, dua ra cdc miic bdo dong va
thyuc hién theo quy trinh van hanh hd, lién hf)

Cung voi cdc giai phdp dua ra ¢ trén can xay
dung cédc hé thong quan tric, canh bdo sém dé
theo doi tinh hinh ngap dng, hién dai héa cac
trang thiét bi phuc vu cong tic quan 1y ho chta.
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Abstract:
RESEARCH ANTI-FLOODING SOLUTION
FOR THE CHU - MA RIVER SYSTEM IN THANH HOA PROVINCE
In recent years, many floods have occurred in downstream areas of rivers in Vietnam, causing
great damage to agricultural production and people's life. In Thanh Hoa province, there are two
large rivers, the Chu and Ma rivers. The discharge of these rivers is very large but unevenly
distributed in seasons of the year. In the three months of the flood season, the total amount of water
flowing into the sea is 17-18 billion m’, accounting for 70% to 72% of the total water volume. The
water levels of the Ma River and the Chu River are high and threaten some river dykes, which can
cause inundation in the downstream area and adversely affect the socio-economic development of
Thanh Hoa province. Therefore, flood control solutions are needed for this river system.
In this paper, the one-dimensional flow mathematical model (MIKE 11 software) was used to
calculate the hydraulics of the Chu-Ma river system flowing through the territory of Thanh Hoa
province. In the Chu and Ma river basins, many reservoirs have been and will be constructed for
the purpose of generating electricity and reducing floods in downstream areas. The flow from these
reservoirs into the river system is simulated in the hydraulic model and calculated in many different
cases. Since then, the authors of this paper have evaluated the effectiveness of flood prevention of
upstream reservoirs and proposed general solutions for flood control to ensure safety for the
downstream area of the river system in Thanh Hoa province.
Keywords: Discharge, unsteady flow, plan of flood prevention.
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