NGHIEN CUU BANH GIA TAC BONG DIEU TIET HO CHUA
BEN CHE B0 DONG CHAY KIET HA DU LUU VUC SONG MA

Nguyén Quang Trung', Nguyén Xuin Lam'

Tom tat: Vung ha du séng Ma 1a khu viee phdt trién san xudt néng nghiép, cong nghiép, du lich
va trung tam van hod cua tinh Thanh Hod néi riéng, cing nhw cia khu vwc Bdac Trung BY ndi
chung. Trong nhitng nam gan ddy dang phdi doi mat véi finh trang suy gidm dong chdy mua kiét,
m¢n Xam nhdp sdu, trong khi d6, hé thong mot sé ho chira 16n dang hinh thanh va dir kién sé ¢
nhitng tac dong ché do dong chay ving ha lieu, dic biét vé mUa Kiét. Bai bao gidi thiéu mét so két
qud nghién cieu danh gid tac dong ciia van hanh hé chira dén dong chay Kiét, qua dé, lam co sé cho

cdc dé xudt thich iing trong twong lai.

Tir khéa: Song M&; dong chay kiét; xAm nhap min; Van hanh hd chia

I. Pit van dé

Séng M 1a hé thong séng 16n nim & ving
Bic Trung Bo, luu vuc song M4 trai rong trén
lanh thé ctia Cong hoa dan chu Nhan dan Lao
va 5 tinh thudc Viét Nam 1a Dién Bién, Son La,
Hoa Binh, Thanh Hoé, Nghé An. Tong dién tich
luu vuc song 28.490 km2. Séng M& gom nhiéu
nhanh séng nhap vao dién hinh nhu: Song Chu,
song Am, séng Cau Chay, song Budi,... va ¢ 2
phén Iuu la sdng Lén va sdng Lach Truong.

Vung ha du song Ma duoc hinh thanh nho
ngudn nude va luong phl sa bdi dap hang nim tir
hé thong song MA. Trai qua nhiéu thoi ky phat
trién, cho dén nay ving d4 tro thanh trung tam
kinh té- x& hoi caa tinh Thanh Hoa. Tong dién tich
tu nhién toan ving la 267.000ha véi sb déan
khoang 2.274.000 nguoi. Day 1a khu vuc tap trung
phét trién san xudt nong nghiép, cong nghiép, du
lich va trung tam van hoa ctia tinh Thanh Hoa.

Trong nhitng nim gan day, ving ha du séng
M4 dang d6i mit v6i tinh suy giam dong chay
trong thoi ky mua Kiét, man xdm nhdp siu tac
dong manh dén viéc khai thac nudc phuc vu san
Xuit nong nghiép ma con anh huong dén viéc
duy tri cac hoat dong kinh té xa hoi va bao vé
moi truong trong khu vyc. Hién tai, trén luu vuc
c6 gan 80 hd chtra véi tong dung tich khoang
2.590 triéu m3; trong d6 co gan 70 ho dang van
hanh véi tong dung tich 1.639 triéu m3, 5 ho

Y Vién Nude, Tuéi tiéu va Moi truong —Vién Khoa hoc
Thaiy loi Viét Nam

dang xay dung véi tong dung tich 888 triéu m3
va 4 hd dy kién xay. Trén luu vuc c6 3 hd chira
I6n 1a Trung Son (W = 348,5 triéu m3, NIm =
260MW dang xay dung, dy kién nim 2013 s& di
vao van hanh), hé Cira Pat (W = 1.364 triéu m3,
NIm = 97MW dang van hanh) va hé Hua Na (W
= 533 triéu m3, NIm = 180MW dang van hanh).
Nhu vay, 3 hd chira ndy s& c6 dung tich tong
cong 1a gan 2.245 triéu m3 chiém gan 87 % tong
dung tich hd chtra toan lwu vuc, voi cac muc
tiéu 1a cit giam 1 bao vé ha luu, cip nudc sinh
hoat, cong nghiép, nong nghiép, két hop phat
dién va bd sung nudc mua Kiét cho ha luu séng
M4, s& c6 mot tac dong to 1on dén didu tiét dong
chay kiét ha du luu vuc song Ma.

1. Muc tiéu, phwong phap va co sé¢ khoa
hoc tinh toan

2.1. Muc tiéu

Tinh toéan thuy luc dé mo ta ché do thuy luc
trong mang song M4 trong mua véi truong hop
hién trang, twong lai véi cac tan sudt thiét ké
75%, 85% va 90%, trong d6 c6 tinh va khong
tinh dén diéu tiét bo sung ngudn nude trong mla
Kiét ctia cac hd chira 10n nham nghién ctu danh
gia hiéu qua van hanh, d& xuat giai phap phl
hop cho ha luu séng MA dam bao cap nudc cho
viéc phat trién cac nganh kinh té va méi truong.

2.2. Phwong phap va co sé khoa hoc tinh
toan

Pé tinh toan thiy luc kiét trén cac hé thong
séng hién nay c6 nhiéu mé hinh tinh toan nhu
VRSAP, HEC-RAS, MIKE1l...Trong nghién
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ctu nay, ching toi sir dung mé hinh MIKE11
boi kha ning tinh toan nhanh, dé st dung &
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Hinh 1. So' d6 hé chira va so d6 mé phong bang Mike 11

thao tac, m? mfrc do6 do6 tin cay da duogc trong
nude va quoc té cong nhan rong rai.

a. Bién cia mé hinh:

V61 mang song tinh toan
da duoc xac dinh & trén, bién
trén cia mo6 hinh thuy lyc 1a
qué trinh luu lugng theo thoi

f(t) cu thé nhu sau:

Séng M4 tai Cam Thuy (Fi,=
17.500 km?); S6ng Chu tai
Ctra Pat (Fy= 5.708 km?);
Song Budi tai Thach Lam
(Fn= 1.085 km?); S6ng Hoat
tai Hoa Thuan (Fi,= 63 km®);
Kénh Véch Bic tai cau Bim
Son (Flv=28,3km?).

Bién dudi ctia mo hinh thuy luc 1& qua trinh myc nude theo thoi gian Z=f(t) tai: Ctra song Ma:
Hoang Tan; Cira song Len: Lach Sung; Cua séng Tao Khé: Lach Truong; Cira song Can: Cira Can.
b. Bién gia nhap cac vi tri ldy nuée ciia mé hinh:

Chi tiéu co ban cuia cdc bién gia nhdp khu gitia song Ma

IT Bién giﬂ llhflP Fl\- (km:) Thl.l[}c SC"DE Cic cum ding nwdc Trén séng .I“ml !mmg (m'fs) =
1 Fo LA 200 Some MA __ _ hién tai Tnio’ng lai
oLle < g He thong Bai Thuong Chu 34.40 50,00
2 Céu Chay 582 Song Ma HT tram bom huyén Tho Xuan Chu 3,03 6,05
- & - HT tram bom huyén Thiéu Hoa Chu 2.30 3.04
3 KheBong 27 Song Ma Tram bom Thiéu Duong Chu 0.50 2.50
4 Hitu | song Budi 92 Song Budi HT tram bom T Cam Ngoc den Cam Yen Mi 0.68 1,08
— 0 - — HT tram bom Cam Van, Cam Phon M 0.88 2.20
3 Tal soTLg Bw_l, 84 S?ng Bm_’? Tram bom Yeén Ton : M 102 2.54
6 Hir 2 s6ng Buai 72 Song Buoi He théng wam bom Cim Qu¥, Quy Lac M 1.27 1.58
7 Ta 2 song Budi 258 Song Buoi Tram bom Kiéu (Nam stng i) M 8.90 -
T = = = Tram bom Vinh Hing Ma 1,70 3,39
8 Hiru 3 song Buoi 62 Song Buoi Tram bom Hoing Khanh ME 11,34 16.72
9 Ta 3 song Budi 137 Song Buoi Tram Edm Thiéu Quang Mi 0.62 0.83
- - = Tram bom Hoang Giang Mi 0.26 0.34
10 LongKhé 41 Song Hoat Cac ram bom wén song Budl Budt 3.2 3.5
11 Khu giira Hoatl 158 Song Hoat Cac ram bom wén séng Hoat Hoat .12 8.21
12 Khu glﬁ'a Hoat? 135 Song Hoat Cdc wam bom wén sdng Bio Vin Bio Van 5,05 11,76
£ = g = = Cénz T Thén Bao Van 2,50 3.72
13 Song Dat 285 Song Chu Cac tram bom wén song Can Can 413 6,46
14 Song Dang 345 Song Chu Géc wam bom 5 séng L Lo L7 1340
= - dng Loc Péng én 5 12
15 Song Am 761 Song Chu Cac tram bom trén kénh De De 1.49 2.80

Chi tiéu co ban cua cdc vi tri lay nudce doc song

Hinh 1.Bién gia nhdp doc séng va cac vi tri ldy nwdéc ciia md hinh

c. Cac két qua hiéu chinh va kiém dinh:

Pé mo ta ché do thuy luc trong mua Kiét cho
vung ha du séng M& chon thoi ky tir 02-
16/04/2003 dé tinh todn mo phong, day 1a thoi
doan ciia mot con tridu trong thoi ky thuong bi

kiét nhat va c6 nhu cau nudc nhiéu trong nim

Bang 1. Két qud muc nueoc thye do va tinh todn mé phong

cua luu vuc, dong thoi c¢6 s6 liéu quan tric day
du, dong bo nhat. Két qua tinh toan md phong va
thuc do tai mot s6 tram thuy van trén séng Ma
nhu sau:

R Hmax (m) Hmin (m)
TT Vi Tri Song — —
Thwcdo | Tinhtodn | Saiso | Thwe do |Tinhtoan| Saiso
1 |Quang Loc Len 1,21 1,20 0,01 -0,55 -0,40 -0,15
2 |Pha Thim Lén 1,14 1,21 0,07 |-0,71 -0,58 0,13
3 Ham Réng Ma 1,15 1,24 0,09 -1,12 -1,14 0,02

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 44 (3/2014)

89




4 |Nguyét Vien |Ma 1,18 1,21 003 |-1,15 -1,13 0,02
5 |Cuba Lach Truong  [1,30 1,23 007 |-0,85 -1,12 0,27
6 |Hoing Ha Lach Truong |1,16 1,17 0,01 |-1,03 -1,14 0,11

Puong qua trinh muc nudc tinh toan mé phong thoi ky kiét 02-16/04/2003 va thuc do tai mot s6

vi tri trén song Ma:
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Duong qua trinh MN tinh toan mé phong va thue do
tai Quang Loc trén sdng Len (vi tri 26490)
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Duong qua trinh MN tinh toan mé phong va thuc do
tai Pha Thim 1rén song Len (v 1ri 32575)

R

Duong qua trinh MN tinh toan mé phong va thue do
tai Ham Rong trén song Ma (vi tri 71952)

s Tw
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Duong qua trinh MN tinh toan mé phong va thuc do
Vién trén séng Ma (vi tri 82570)

So mancom = =-n
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wong qud trinh MN tinh toan md phdng va thue do
tai Cy Da trén song Lach Truong (vi tri 2379)

Duong qua trinh MN tinh toan mé phong va thue do
tai Nguyét Vién trén séng Ma (vi tri 82570)

Hinh 2. Burong qué trinh MN tinh toan hiéu chinh va thuc do

Pé kiém dinh moé hinh thuy luc v6i bo thong
s6 da co sau khi tinh toan md phong trong mla
kiét cho vung ha du song Ma, nghién curu da
chon thoi ky kiét co sb liéu thuc do tir 21-

27/03/2010 dé tinh toan kiém dinh. Két qua tinh
toan md phong va thuc do tai mot sd tram thuy
van trén song Ma nhu sau:

Bang 2. Két qua muee nudc thuee do va tinh todn kiém dinh md hinh

Hmax (m) Hmin (m)
TT Vi Tri Son Tinh . x| Thuwe | Tinh - &
’ g Thue do to4n Sai so do to4n Sai so
1 Ly Nhén Ma 3,17 3,18 0,01 3,09 3,13 0,04
2 Giang Ma 1,41 1,27 0,14 |-131 |[-1,32 0,01
3 Ham Rong Ma 1,10 1,21 0,11 |-1,31 |[-1,40 0,09
4 My Dién L.Truong | 1,27 1,25 002 |[-1,19 |-108 [0,11

90

KHOA HOC KY THUAT THUY LO1T VA MOI TRUONG - SO 44 (3/2014)



Puong qua trinh muc nudce tinh toan kiém dinh thoi ky kiét tir 21-27/03/2010 va thuc do tai mot

Puong qud trinh MN tinh toan kiém dinh va thue
do tai Giang trén sobng Ma

=

“Duong qud tinh MN tinh toan kiém dink va thuc
do tai cau Ham Rong trén song Ma

Puong qud trinh MN tinh toan kiém dinh va thue
do tai thiy van Ly Nhan trén song Ma

Duong qud trinh MN tinh toan Kiém dinh va thue
do tai My Dién trén song Lach Truong

Hinh 3. Puong qud trinh MN tinh toan kiém dinh va thuee do

I11. Tinh toan du bao

3.1. Cac kich bdn tinh todn

Tinh toan dong chay kiét tng véi cac tan suat
kiét 75 %, 85 % va 90 % cho cac truong hop
sau day:

a. Tinh toan khi khong c6 hé chita b6 sung
lwu lwong trong mua kiét cho ha du:

- Truong hop khai thac ngudn nude trén séng
M4 cho nhu cidu nuéc nhu hién nay, khong ¢
cong trinh ho chira thuong ngudn bd sung luu
lugng cho ha du trong mua kiét (ky hi¢u: HT-
75%, HT-85%, HT-90% ).

- Truong hop khai thac ngudn nudc trén
séng M phuc vu nhu ciu nuéc tuong lai 2020,
khéng c6 cong trinh hod chira thuong ngudn bod
sung luu lugng cho ha du trong mua Kiét (ky
hiéu: TL2020-75%, TL2020-85%, TL2020-
90%).).

b. Tinh toan khi c6 ho chita bé sung lheu
lwong trong mua Kiét cho ha du:

- Truong hop 1 (THM75%-1, THM85%-1,
THMO90%-1): Nhu cau cap nudc nhu tuong lai,
khi c6 hd Ctra Pat bd sung ngudn nude mua Kiét
cho ha du dé day min, cai tao mdi truong sinh
thai voi luu lugng Q= 30,4m’/s.

- Trudng hop 2 (THM75%-2, THM85%-2,
THMO90%-2): Nhu cau cap nude nhu tuong lai,
khi cac ho trén dong chinh séng M4 bd sung
nguén nuéc cho ha du trong mia Kiét. Trén
dong nhanh séng Chu: C6 2 hd bd sung ngudn
nuéc cho ha du trong mia Kiét 1 hd Cua Dat
voi luu lwong 30,4m’/s; hd Hua Na két hop voi
hd Cira Pat bo sung cho ha du trong mla Kiét
v6i luu lwong Q=50m>/s; Trén dong chinh sdng
M4 c6 hd Trung Son dang xdy dung co nhiém
vu bd sung cho ha du trong mla Kiét voi luu
lwong 15m’/s.

- Truong hop 3 (THM75%-3, THM85%-3,
THM90%-3): Nhu cau cip nuéc nhu tuong
lai.Trén séng Chu c6 2 hd bd sung ngudn nude
trong mua kiét cho ha du 50m%s. Trén song Ma
c6 2 h6 bd sung ngudn nude trong mia Kiét cho
ha du: HO Trung Son bd sung cho ha du trong
mia Kkiét tham gia ddy mdn véi luu luong
Q=15m°/s; xay dung hd Pa Ma trén dong chinh
song Ma két hop voi hd Trung Son bd sung
ngudén nudc cho ha du trong mua Kiét véi luu
lwong 40m’/s.

3.2. Phén tich va dinh gid két qud

Qua két qua tinh toan thuy luc kiét cac tan
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Suat kiét (75%, 85% va 90%) luu vuc séng cac
trudng hop tinh toan cho thay:

e Trén song Chu: Khi chua c6 hd chira
thuong ngudn diéu tiét, thi toan bo luu luwong
trong thoi ky kiét déu bi giir lai dé cap cho viing
Nam s6ng Chu. Qua két qua tinh toan cho thiy
lvu Iwong dén dap trong thoi ky kiét chi tir
24.6+30,3m*/s (ung voi tin sudt  75%),
22,9+27,7m%/s (tan sudt 85%) va 21,5+26,1m*/s
(tan suat 90%) nhu vay néu khong c6 sy bd sung
tir cac hd chira thuong ngudn thi trong thoi ky
kiét s& khong dap umg dugc nhu cau nude cho
vung Nam song Chu, luong nude thiéu khoang
tir 17,9+28,5m°/s trong thoi ky kiét nhat.

Khi c6 hd thugng ngudn diéu tiét ha du Bai
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Puong qud trinh Muc miede tinh todn cde truong hop
TL2020-75%, THM75%-1, THM75%-2 trén sdng
Chu tai tram bom Xudn Thién (ha du Bdi Thuong)

Thuong duoc bd sung luu lwong qua dap lam
cho muc nudc, luu luong ha du song Chu cai
thién dang ké, trong dé: Tai tram bom Xuan
Thién khi c6 Cua Pat tang thém tur 38+65cm,
khi c6 2 ho Cura Pat va Hua Na diéu tiét muc
nude ting thém 88+110cm.Veé luu luong, khi c¢6
ho Ctra Pat Ivu lwong & thuong luu dap dat
54,9+60,8m%s (tn sudt 75%), 53,1+68,1m%/s
(tAn suét 85%) va 51,8 + 6,5m°/s (tan suit 90%)
dam bao cho nhu cau nuéc liy qua cong Bai
Thuong cap cho ving Nam soéng Chu véi luu
luong 50m>/s; Khi c6 hd Ctra Dat va hd Hua Na
luong nuée dén dap dat 71,4 + 80,4m’/s, ngoai
viéc cap cho viing Nam séng Chu, con c6 thé xa
xudng ha du tir 20+30m%/s dé tham gia day man.
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. Duong qud trinh Muec nude tinh todn cdc trueong hop
TL2020-75%, THM75%-1, THM75%-2 trén song Chu
tai tram bom Swr Nhan vii (WIng dnh huong triéu)

Hinh 3. Duwong qué trinh MN tai mét sé diém cho cdc triwong hop trén séng Chu

Tom lai: Do trén séng Chu ¢ hé théng 16m 1a
cong trinh Bai Thuong, 1dy nudc cap cho viing
Nam sdng Chu, néu khéng c6 hd chia thuong
nguon bd sung luu lwong trong mia Kiét thi s&
khong dap ung di nhu cdu nude cta ving Nam
song Chu, nén phia ha du Bai Thuong phu thudc
nguon tir cac song sudi nho. Khi co cac hd chira
thuong ngudn diéu tiét dam bao cép du 50m’/s
cho viing Nam séng Chu va tham gia ddy min
cho ha du duoc tir 20+30m’/s.

e Trén song Ma: Khi chua c¢6 hd thugng
nguon bd sung luu lugng trong mia Kiét trén
séng M4 khi chua c6 hd chira thuong ngudn
diéu tiét bo sung luu lugng cho thiy: Truong
hop tuong lai 2020 c6 su ha thép muc nudc so
v6i hién trang tai tram bom Kiéu (tram bom

Nam séng Ma) tir 3+7cm va cao trinh muc nude
nho nhat tai tram bom Kiéu 1a 3,16m (tan suét
90%), 3,18m (tan suat 85%) va 3,31m (tan suat
75%), Vi viy c6 nhitng thoi diém trong thoi
doan tinh todn muc nudc trén sdng thap hon
muc nudce thiét ké bé hit cua tram bom (3,2m).
Vé luu lugng tinh toan cho giai doan 2020 tai
thugng luu tram bom tir 71,2+74,3m’/s (ing véi
tan sudt 75%), 51,1+60,1m%/s (tin suit 85%) va
49,0+57,8m*/s (tin sudt 90%) cho thiy luu
lwong trén sdng Ma hoan toan co thé dap tng
duogc luu luong bom cta tram bom Kiéu va céc
tram bom khéac doc song. Tu Cau Ham R@)ng tro
Xuéng chiu tac dong cua ché do thuy triéu manh
hon dong chay tir thuong ngudn xubng. Do vy
muc nude tir cau Ham rong tré xudng khong co
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sy bién dong manh trong cic trudng hop tinh
toan.

Khi ¢6 hd Cira Pat bd sung luu luong hau
nhu khong ¢ tac dung ddi véi dong chinh song
M4 tir Cam Thuy dén tram bom Hoang Khénh,
tr Giang tro xudng c6 tac dong nhung khong
dang ké do phan 16n luyu lugng trong thoi ky
kiét da giir lai dé cdp cho viing Nam sdng Chu,
luu lwong xa xudng ha du chi tir 1,79,3m’/s.
Khi ¢ 3 hd (Cira Dat, Hua Na va Trung Son) va
truong hop 4 ho (c6 thém hd Pa Ma), phia song
Chu cac hd xa bd sung trong mua kiét 50m?s,

P

TL2020-75%)
TL2020-85%)
290

TL2020-90

—

Puong qud trinh Myc nude tinh toan cdc truong
hop TL2020-75%, TL2020-85% va TL2020=90%
trén song Ma tai tram bom Kiéu

phia sdng Ma 40m®/s, Iwu luong va muc nude
ha du song Ma dugc cai thién dam bao cho cac
cong trinh hoat dong theo thiét ké. Tai tram bom
Kiéu muc nuéc dugc nang cao thém tur
22-26¢cm (truong hop 4 hd so v6i chua cd hd
diéu tiét); tai tram bom Hoang Khanh phan chan
triéu truong hop 4 ho ting so véi khi chua ¢ ho
diéu tiét tir 31-40cm; Luu luong doc séng M4
dam bao cip cho cac coéng trinh liy nude va
giam duoc néng dd man, cling nhu do sau xam
nhap ta diéu kién thuan loi cho viéc 1dy nuéc
cap cho nong nghiép va cac nganh kinh té.

Puong qud trinh Myc nude tinh toan cdc truong
hop TL2020-75%, THM75%-1, THM75%-2 trén
séng Ma tai tram bom Hoang Khdnh

Hinh 4. Puong quéa trinh MN tai mét s6 diém cho cdc truong hop trén song Ma

e Trén song Lén: Khi chua ¢ hd thugng
ngudn diéu tiét: Luu lwgng, muc nude trén séng
Lén phy thudc vao ngudn nude tir song M4 phan
Va0, Vi Vay v6i nhu cau nude dén nim 2020 s&
lam giam myc nudc trén séng Len so vai hién
trang tir 4-14cm (tir Bén Han dén Loc Dong), tir
Yén 6n tré xudng bién d6 giam nhé hon do anh
hudng manh cua thity tridu.

Khi trén séng M& c6 ho Trung Son va khi
c6 thém ho Pa Ma Iuu lugng phan séng Lén
duoc cai thién thé hién qua luu lugng chiy
vao séng Lén tai Pén Han co tac dung giam
mén trén song Lén, nang dau nudc doc song
tao didu kién cho cong trinh liy nudc: Tai
tram bom Chau Loc tang thém 5+14cm (khi
c6 ho Trung Son diéu tiét) va 11+28cm (khi
c6 hd Trung Son va Pa Ma diéu tiét); tai tram

thay van Cu Thon tang thém 4+10cm (khi c6
hd Trung Son diéu tiét) va 8+12cm (khi c6 hd
Trung Son va Pa Ma diéu tiét); Tir Yén On
dén ctra Lach Sung bién do tang it hon do chiu
tac dong manh hon cua ché do thuy tridu. Két
qua tinh toan cho thdy khi c¢6 hd Trung Son
luu lugng tang thém vao séng Lén so véi khi
chua c6 hd didu tiét chi khoang tir 7+13m>/s
(tuy theo tan suét tinh toan) va 10+16m*/s khi
c6 thém hd Pa Ma két hop voi hé Trung Son
diéu tiét. Trong khi d6, ngudn nudc song Lén
la ngudn nudce chinh dé cip cho 5 huyén ving
Bic song M4, dé dam bao ngudn nudc cap cho
sinh hoat, san xuat néng nghiép va cac nganh
khac can phai c6 giai phap tao ngudn nudc
ngot cho vung ndy méi dam bao cho cac nhu
cau nude dung nude cta ving nay.

KHOA HOC KY THUAT THUY LO1 VA MOI TRUONG - SO 44 (3/2014) 93



Duong qud trinh Mye nwde tinh todn cdc truong hop
HT-75%, TL2020-75%, HT-85%, TL2020-85% trén
song Lén tai tram bom Chdu Léc

7 Puong qud trinh luu luong tinh todn cac truong
hop TL2020-75%, THM75%-2, THM75%-3 trén
s6ng Lén tgi Pén Han

Hinh 5. Durong qua trinh MN va luu leong tai mét sé diém cho cdc treong hop trén séng Lén

IV. Két luin

Tinh toan thuy luc kiét cua nghién ciru da tinh
toan cho cac truong hop hién trang, twong lai
khdng co ho va ¢6 ho diéu tiét ¢ thuong ngudn véi
C4cC tan sudt thiét ké 75%, 85% va 90% tir d6 danh
gia, phan tich dugc kho khan, thuan loi trong viéc
khai thac ngudn nudc ¢ ha du song M4 tai cac vi
tri liy nudc doc séng trén dong chinh séng Ma

nhu tram bom Nam Song M4, tram bom Vinh
Hung, tram bom Hoang Khanh...; trén sdng Chu
tai cac tram bom léy nudc huyén Tho Xuan, Thi¢u
Hoa. ...; trén sdng Buoi, song Lén... Két qua cua
nghién ciru s& 1am co s& dé Xut nhimg giai phap
phi hop véi timg ving nham dép Gng sy phat
trién kinh té x& hoi ving ha du va khai théc bén
virng ngudn nude Iru vyue song MA.
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Summary
PERFORMANCE OF RESERVOIRS OPERATION TO THE LOW-FLOW
IN LOWER MA RIVER BASIN

Downstream region of Ma River is the region of developed agriculture, industry, tourism and
cultural centre of Thanh Hoa province in particular and of Northern Central region in general.
During the recent years, the region has been facing the deterioration of the low-flow and deep
saline intrusion in the dry season, meanwhile, hydro-power reservoir system has been constructed
and completed, and it is expected that there will be significant impacts. This paper is to briefly
introduce some results of researching the effects of reservoir — operation on the low-flow, based on
that, mitigation measures will be given.

Key words: Ma River, low flow, saline intrusion, reservoir operation.
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