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Tém tit: Ha du séng Ma la vimg phdt trién nong nghiép, cong nghiép, du lich va la trung tdm
van héa cua tinh Thanh Héa. Trong nhitng nam gan day, ving ha heu song Ma dang phai déi mdt
Vi tinh suy giam dong chdy mia kiét, man xam nhdp sau. Trong khi @6, hé thong mot sé hé chira
I6n dang hinh thanh va di kién sé cé nhitng tic dong dén ché ¢ dong chay ¢ ha heu, nhdt la veé
mua kiét. Bai bao nay nham gioi thieu mot $6 cdc két qua nghién ciru danh gia tac dong cua van
hanh hé chira dén xdm nhdp man trén cdc dong chinh, qua dé, lam co sé cho cde dé xudt gidi
phap thich wng trong twong lai.
Tir khéa: Song M4, dong chay, xdm nhap min, ho chira
Summary: Downstream 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 saline
intrusion, based on that, mitigation measures will be given suitable solution in the future.
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L. DAT VAN DE

Ving ha du séng Ma dugc hinh thanh nhd ngudn nudc va lugng phu sa bdi dap hiang nam
tr hé théng song M 4. Trai qua nhiéu thoi ky phat trién, cho dén nay ving da tré thanh trung tam
kinh té- xd hoi cua tinh Thanh Hoa. Téng dién tich ty nhién toan vung la 267.000ha voi sb dan
khoang 2.274.000 ngudi. Pay 1a khu vyc tép trung phét trién san xuat nong nghiép, cong nghiép,
du lich va trung tam van hod cua tinh Thanh Hoa.

Trong nhirng ndm gn day, vao mua kiét, ving ha du song Ma phai ddi mit véi tinh trang
suy giam dong chay va xdm nhdp min gia ting. Voi ndng do ctia nude min do dwogce co thoi diém
vuot qua 40 (1a ngwdng anh huong truc tiép dén quy trinh sinh trudng cia ciy trong) tai hau hét
cac tram do trén song M3, song Lach Truong, song Lén. D6 mian 16n nhét trén song M tai Giang
cach ctra song 24 km nam 2010 da 1én t6i 6,1%0, trén song Lach Truong tai Cau Tao cach ctra
song 24,6km da 1én téi 9,4%o, trén song Len tai Cu Thon cach cira song 19km da 1én té1 7,1%o.
Tram bom Hoang Giang, huyén Hoang Hoa trong mua kiét chi bom duoc 8-10h/ngdy, giy anh
huong rat 16n dén san xudt nong nghiép nhat 1a thoi diém lua trd va ning néng kéo dai [5,6]. RS
rang 13 xAm nhdp man d3 va s& anh huong rit 16n dén viée 1y nudc cla cic cong trinh dau mdi
phuc vu tudi tiéu, nudi trong thuy san, cip nudc sinh hoat va cac nganh kinh té khac.

Trén luu vuc ¢ gan 80 hd chira di va dang xdy dung voi tong dung tich khoang 2.590 triéu
m’; trong d6 co gan 70 ho dang van hanh véi tong dung tich 1.639 triéu m3, 5 hd dang xay dung
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voi téng dung tich 888 triéu m3 va 4 hd du kién xay . Trén luu vuc co6 3 hd chira 16n 1a Trung
Son (W = 348,5 tri¢u m3, NIm = 260M W, nam 2013 di vao van hanh), hd Ctra Dat (W=1.364
tri¢u m3, Nlm = 97M W dang van hanh) va hd Hua Na (W =533 tri¢u m3, Nlm = 180M W dang
van hanh). Nhu vay, chi riéng 3 hd chira nay s& c6 dung tich tong cong 1a gin 2.245 triéu m3
chiém gin 87 % tong dung tich hd chira toan luu vuc [2]. Cac hd ndy c6 muc tiéu 1a cat giam li
bao vé ha luu, cép nudc sinh hoat, cong nghi€p, ndng nghiép, két hop phat dién va bd sung nudc
mua kiét cho ha luu song M3, s€ c6 mot tac dongto 1on dén diéu tiét dong chay va tinh hinh xam
nhdp man ¢ ha du luu vuc song Ma.
I. PHUONG PHAP VA CO SO KHOA HQC TiNH TOAN

2.1 Phwong phap va co sé khoa hoc tinh toan

Trong nghién ctru nay, ching to6i st dung mé hinh MIKE11 HD va AD boi kha nang tinh
toan nhanh, dé thao tac, st dung, mirc do tin cdy da dugc trong nudc va quéc té cong nhan rong
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Hinh 1. So'd6 ho chira va so d6 mé phong bang Mike 11
a. Bién ciia mé6 hinh:

V6i mang song tinh toan da dugc xdc dinh ¢ trén, bién trén cia mé hinh thuy luc 1a qua
trinh lwu lrong theo thoi gian Q= f(t). Cu thé nhu sau: Séng Ma tai Cam Thuy (F,= 17.500 kmz);
Song Chu tai Cira Pat (Fj,= 5.708 km?); Song Budi tai Thach Lam (F,,= 1.085 km?); Séng Hoat
tai Hoa Thuén (F),= 63 km®); Kénh Vach Bic tai cu Bim Son (F,=28,3km’).

Bién dudi cia mé hinh thuy luc 1a qua trinh muc nudc, néng dd man thyc do theo thoi gian
Z=1(t), S=f(t) tai: Ctra song M a: Hoang Tan; Ctra song Lén: Lach Sung; Ctra song Tao Khé: Lach
Truong, Cua song Can: Cura Can.

b. Bién gia nhép cac vi tri ldy nuéc ciia mé hinh:

Bang 1.Bién gia nhap doc song va cac vi tri lay nuwdc cua mo hinh

TT Bién gia nhap Fy, (kmz) Thudc song
1 Eo Lé 209 Soéng Ma
2 Céu Chay 582 Song Ma




TT Bién gia nhap F,, (km’) Thugc séng
3 Khe Bong 27 Song Ma
4 Hitu 1 séng Buoi 92 Song Budi
5 Ta 1 song Budi 84 Song Budi
6 Hiu 2 song Budi 72 Song Buoi
7 Ta 2 song Budi 258 Song Budi
8 Hitu 3 song Budi 62 Song Buoi
9 Ta 3 song Budi 137 Song Budi
10 Long Khé 41 Song Hoat
11 Khu gitta Hoat1 15,8 Séng Hoat
12 Khu gitia Hoat2 13,5 Song Hoat
13 Séng Pat 285 S6ng Chu
14 Séng Pang 345 Séng Chu
15 Song Am 761 Song Chu

*Nguon: Chuyén deé tinh todn thiy van [1].
Bdng 2. Chi tiéu co ban ciia cdc vi tri ldy meée doc séng

B . i o Luu lwgng (m3/s)
Cac cum dung nuéce Trén song
Hién tai Twong lai 2020

Hé théng Béi Thuong Chu 34,40 50,00
HT tram bom huyén Tho Xuan Chu 3,03 6,05
HT tram bom huyén Thiéu Hoa Chu 2,30 3,04
Tram bom Thiéu Duong Chu 0,50 2,50
HT tram bom T Cam Ngoc dén Cam Yén Mi 0,68 1,08
HT tram bom Cim Vén, Cdm Phong Mi 0,88 2,20
Tram bom Yén To6n Ma 1,92 2,54
Hé théng tram bom Cim Quy, Quy Loc Mi 1,27 1,98
Tram bom Kiéu (Nam séng M#) Ma 8,90 -

Tram bom Vinh Hung Ma 1,70 3,39
Tram bom Hoang Khanh Ma 11,34 16,72
Tram bom Thiéu Quang Ma 0,62 0,83
Tram bom Hoang Giang Ma 0,26 0,34
Cac tram bom trén song Budi Budi 3,22 4,25
Cac tram bom trén song Hoat Hoat 4,12 8,21
Cac tram bom trén song Bdo Van Béo Van 5,05 11,76
Céng T Thon Béo Vin 2,90 3,72
Cac tram bom trén song Can Can 4,13 6,46
Cac tram bom trén song Lén Lén 7,17 13,80
Cdng Loc Dong Lén 4,50 9,72
Cac tram bom trén kénh De De 1,49 2.80

*Cht y: Nhu cAu nudce ciia hé thdng da duoc tinh theo tan sut dam béo 85 % tuong tmg véi dién tich va co
cau cdy trong hién trang nam 2010 va tuong lai nam 2020

*Nguon: Chuyén dé tinh todn nhu cau nuéc [1].



c. S6 li¢u ding cho mé hinh:

- Dia hinh: Tl ngudn diéu tra thuong xuyén ciia Vien QHTL nam 2008.

-S4 liéu khi tuong thuy van, d6 man: Muyc nudc & dd méan: Puoc léy tir cac tram cung voi
sb liéu do bd sung tur Piéu tra co ban caa Vién QHTL 2010; Luu lugng: Véi truong hop tinh toan
khong c6 hd tham gia diéu tiét, cac bién Q duoc ly tir cc tram do theo so dd, con lai tinh tir mod
hinh mua dong chay Mike Nam. Véi truong hop co hd tham gia diéu tiét, cac bién Q duoc tinh
theo qui trinh van hanh ctia cac ho [1];

d. Cac két qua hiéu chinh va kiém dinh:

DPé mé ta ché do thuy luc va xdm nhdp man trong mua ki¢t cho viung ha du song Ma chon
thoi ky tir 02-16/04/2003 dé tinh toan hiéu chinh, va 21+28/03/2010 dé kiém dinh. Pay la thoi
doan ctia mot con triéu trong thoi ky thuong kiét nhat va c6 nhu ciu nude nhiéu trong nim cia
lwu vue, dong thoi co s liéu quan tric ddy du, dong bo nhat. Hiéu chinh va kiém dinh mé dun
HD - tham khao Chuyén dé thuy luc [1]. Két qua tinh toan md phong va thuc do mén tai mot s6
tram thiy van trén song M a nhu sau:

Bdng 3. Két qua hiéu chinh mdn cho modun AD- Mike 11

Smax (%o) Smin (%o)
TT Vi Tri Song ] .
Thuc do Tinh toan Sai sO Thuc do | Tinh toan Sai s0O
1 Ham Réng Ma 6,48 6,33 0,15 0,15 0,15 0,01
2 Nguyét Vién Ma 9,40 9,23 0,17 0,20 0,22 0,02
3 Quang Loc Lén 0,61 0,71 0,11 0,11 0,04 0,07
4 Pha Thim Lén 6,07 6,13 0,06 0,14 0,05 0,09
5 Cu ba Lach Truong 0,41 0,54 0,13 0,16 0,04 0,12
Bdng 4. Két qua kiém dinh mdn cho modun AD- Mike 11
R R Smax (m) Smin (m)
TT| Vi Tri Séng T T
Thuc do [Tinh toan| Sai sO | Thuc do [Tinh toan| Sai s6
1 | Ham Réng Mia 12,40 12,48 0,08 1,70 1,89 0,19
2 Hoéng Ha | Lach Truong [ 23,50 23,51 0,01 5,15 5,31 0,16
3|1 My Pién | Lach Truong | 24,20 23,93 0,27 4,48 4,67 0,19
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thuc do tai Hoéng Ha trén song Lach Truong va thuc do tai Him Réng trén sdng Ma

Puong qua trinh mén tinh toan kiém dinh mé hinh va thyc do tai M§ Dién trén song Lach Truong
Hinh 2. Két quad kiém dinh man tai mot s6 cdc vi tri trén song

III. TINH TOAN CAC KICH BAN DU BAO

3.1 Cac kich ban tinh toan

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

a. Tinh todn khi khéng cé hé chira bé sung lheu lirong trong mia kiét cho ha du:

- Trudng hop khai thac ngudén nude trén song Ma phuc vu nhu cau vé nude nhu nam 2010,
khong c6 hd chira thuong ngudn b sung lwu lwong cho ha du trong mua kiét (ky hiéu: HT-75%,
HT-85%, HT-90% ).

- Truong hop khai thac ngudn nudc trén song Ma phuc vu nhu cau nude twong lai 2020,
khong c6 hd chira thuong ngudn bd sung luu lwong cho ha du trong mua kiét (ky hiéu: TL2020-
75%, TL2020-85%, TL2020-90%).

b. Tinh todn khi cé ho chira bé sung heu heong trong mua kiét cho ha du:

- Truong hop 1 (THM 75%-1, THM 85%-1, THM90%-1): Nhu ciu cip nudc nhu turong
lai, khi c6 hd Ctra Dat bd sung nguén nuwde mua kiét cho ha du dé déy man, cai tao moi truong
sinh thai v6i lru lwong Q=30,4m’/s.

- Truodng hop 2 (THM 75%-2, THM 85%-2, THM 90%-2): Nhu ciu cip nudc nhu twong
lai, khi céc ho trén dong chinh song M bd sung ngudn nude cho ha du trong mua kiét. Trén dong
nhanh song Chu: C6 2 hd bd sung nguén nudc cho ha du trong mua kiét la hd Ctra Pat véi luu
luong 30,4m3/s; hd Hua Na két hop véi hd Cua Pat bd sung cho ha du trong mua kiét véi luu
lugng Q=50m3/s; Trén dong chinh séng Ma c¢6 hd Trung Son dang xdy dung cd nhiém vu bd
sung cho ha du trong mua ki€t véi luu lugng 15m’/s.



- Truong hop 3 (THM 75%-3, THM 85%-3, THM 90%-3): Nhu ciu cap nudc nhu trong
lai.Trén song Chu c¢6 2 hd bd sung ngudn nudc trong mua kiét cho ha du 50m’/s. Trén songMa
6 2 hd bd sung ngudn nude trong mua kiét cho ha du: H5 Trung Son b sung cho ha du trong
mua kiét tham gia déy man véi luu lugng Q=15m3/s; xdy dung hd Pa Ma trén dong chinh song
M3 két hop v6i hé Trung Son bd sung ngudn nude cho ha du trong mua kiét véi luu luong
40m’/s.

3.2 Phan tich va danh gia két qua

Téac dong cua diéu tiét hd chira dén ddy mdn rat rd rang véi cac truong hop 1 hd, 3 hd, 4 hd
tham gia xa ddy, cu thé nhu sau:

a. Mua kiét - tan sudt 75%

Bang 5. N(fng d6 man max, min tai mét sé vi tri trén song - P=75%

KC Twong lai 2020
. HT-75%
Vi tri dén TL2020-75% | THM75%-1 THM75%-2 THM75%-3
(mkn?) Min Max Min Max Min Max Min Max Min Max
1. Song Chu
TB. Thi¢u Téan 30| 0.00 0.34] 0.01 0.76 1 0.00 0.43 1 0.00 0.02] 0.00 0.01
TB. SuNhan 28 [ 0.01 0.61 | 0.04 1.24] 0.01 0.81 0.00 0.07] 0.00 0.04
2. Lach Truong
Chu Tao 23 0.44] 2.59] 0.87 3.45[ 0.62 3.11 0.12 1.76] 0.09 1.58
Cyu ba 21 0.59 3.84( 1.10 4.65| 0.82] 434 0.21 2951 0.15 2.72
Ha Mat 7 4.51] 10.34| 4.56] 10.55] 4.55] 10.50| 4.48| 10.19] 4.43] 10.07
Hoing Ha 4 3.50( 11.21 3.50 11.43] 3.50] 11.39 3.50{ 11.16] 3.49| 11.06
C. Béi Trung 2 3.33( 11.75] 3.33] 11.99| 3.33] 11.96| 3.33] 11.69( 3.33] 11.55
Lach Truong 2.10] 18.60) 2.10] 18.60f 2.10] 18.60] 2.10|] 18.60| 2.10] 18.60
3. SongLén
Ngd ba Bong 38 0.00] 0.03] 0.00 0.15] 0.00 0.10] 0.00 0.00] 0.00 0.00
Van Dé 35 0.00] 0.02] 0.00 0.09] 0.00 0.06 | 0.00 0.00] 0.00 0.00
Céu Lén 28 0.00] 0.01] 0.00 0.05] 0.00 0.05] 0.00 0.00] 0.00 0.00
Chué Céu 24| 0.00f 0.03] 0.03 0.24] 0.03 0.23] 0.00 0.03] 0.00 0.01
Cu Thén 19 0.01 0.37] 0.12 1.62] 0.11 1.56 | 0.01 0.60] 0.00 0.24
Ngd ba B.Vin 15 0.08 2.34] 0.59 4701 0.56] 4.64| 0.17 3.24|1 0.04 2.24
Yén On 14| 0.10 3.371 0.73 5.651 0.70 560 0.22 4.35] 0.06 3.34
Hung Loc 8 0.30 6.34( 0.31 7.02( 0.31 7.01 [ 0.31 6.67| 0.30 6.40
Pha Thim 5 0.23 6.65[ 0.23 7.29( 0.23 7.27( 0.23 6.87 0.23 6.70
4. Kénh De
Céu De 0.32] 10.31 1.41[ 10.66 1.38] 10.65] 0.64] 10.49{ 0.26] 10.34
5. Song Ma
TB.HoangKhanh 28 0.00] 0.40] 0.00 1.11] 0.00 0.81] 0.00 0.08] 0.00 0.02
Ngé ba Giang 25 0.05 1.58] 0.16 2.63| 0.07 2.08] 0.00 0.45] 0.00 0.26




KC Twong lai 2020
} HT-75%
Vi ti dén TL2020-75% | THM75%-1 | THM75%-2 | THM75%-3
i .
cua
(k) Min Max Min Max Min Max Min Max Min Max
Ciu Ham Rong 19| 0.58] 4.03| 1.18] 521 085| 466| 0.16] 224| o0.10f 1.71
Neuyét Vién 71 174 1054 2.70| 10.79] 2.27] 10.69| 0.67] 9.98| 0.44| 9.69
Quang Chau 2.10f 18.60] 2.10] 18.60] 2.10] 18.60| 2.10] 18.60] 2.10| 18.60

- Trén song Chu: vé co ban tai cac chét kiém tra, 0 man déu & mirc cho phép léy nuac,
duy nhat tai tram bom Str Nhan, v6i do min Ién dén 1,24%. khi c6 su tham gia ddy min ciia 1 ho,
3 ho va 4 ho, d6 man max giam dan va & mirc cho phép (xem bang 5).

- Trén song Ma: tai tram bom Hoang Khanh khi ¢6 1 ho, 3 hd va 4 hd tham gia diy man,
nong d6 man 16n nhat chi & mirc 0,02-0,81%o nam trong tidu chuan cho phép. Tai Ngi ba Giang
khi c6 hd Ctra Pat néng do max 1a 2,08%eo, néng do min 0,07%o, tuy nhién thoi gian néng do man
vuot qué 1%o chi tir 3-5 tiéng/ngdy; Tuy nhién tai cAu Ham Rong nong do médn van con rat cao,
néng do max dat 4,66%e, néng d6 min 0,85% va hau nhu khong thé léy dugc nudc tai vi tri nay.
Khi ¢6 3 hd luu lwong dugc bd sung thém phia séng Chu 1a 50m’/s, phia song Ma 15 m’/s lam
cho ndng d6 man trén séong Ma dwoc cai thién rat tot, dic biét 1a tir Giang dén cau Ham Rong. Tai
ngd ba Giang néng d6 man 16n nhat chi con 0,45%o; tai cAu Ham Réng néng d6 nho nhéat chi con
0,16%o, ndng dd cao nhat tuy con & mirc kha cao 1a 2,24%o tuy nhién thoi gian man trén 1%o chi
xuat hién rat ngin trong ngy. Pic biét khi c6 thém hd Pa Ma trén song Ma bd sung thém luu
lugng 25m’/s thi mdn & ha du song Ma dugc cai thién rat 1o rang, tai Ham Réng néng dd cao nhat
con 1,71%o, trong khi d6 ndng dd nhé nhét chi con 0,1%o thuan loi cho cic cong trinh tir Giang
dén Ham Rong lay nudc.

- Trén song Lén khi c6 hd Cira Pat bd sung ngudn nudc s& khong co tac dung nhidu dén
viéc ddy man trén séng Leén, do ngudn nude duoc bd sung cho séng Chu va song Chu db ra song
Ma & ha luu ngd ba Bong (ctra phan luu tir song M a ra song Len). Khi dong chinh song M a dugc
bd sung thém 15m’/s tir hd Trung Son, dic biét khi c6 thém hd Pa Ma két hop v6i hd Trung Son
bd sung thém cho ha du trong mua kiét 40m’/s c6 tac dung rat 16n trong viéc giam min trén song
Lén: Tai Cu Thon ndng d6 man 16n nhét chi tir 0,6%o (c6 hd Trung Son), 0,24%o (c6 Trung Son
va Pa Ma) dam bao tiéu chuan cip nuéc; Tir Yén On dén Pha Tham ndng d6 man khi c6 3 ho va
4 hd cling duoc cai thi¢n, tuy nhién day 1a vung chiu tac dong manh cua ché do thuy triéu nén
néng do man giam khong dugc nhiéu. Dic biét tir Hung Loc dén Pha Tham hau nhu khong co
kha ning lay dwoc nudc do thoi gian man <1%o rat ngan.

b. Mua kiét - tan sudt 85%

Bang 6. Nong dé man max, min tai mét s vi tri trén séng - P=85%

KC Twong lai 2020
. HT-85%
Vi td dén TL2020-85% THMS85%-1 THMS85%-2 THMS85%-3
i
) ctra
Min Max Min Max Min Max Min Max Min Max
(km)
1. Song Chu




KC HT-85% Twong lai 2020
Vi e den TL2020-85% | THMS85%-1 THMS85%-2 THM85%-3
(mkn?) Min Max Min Max Min Max Min Max Min Max
TB. Thiéu Téan 30 [ 0.01 | 0.70 | 0.03 1.53 0.00 | 0.54 | 0.00 | 0.06 | 0.00 | 0.04
TB. Str Nhan 28 0.02 | 1.19 | 0.07 | 2.28 | 0.00 | 1.08 0.00 | 0.24 | 0.00 { 0.17
2. Lach Trwong
Cau Tao 23 0.79 | 5.70 1.43 6.61 0.74 | 5.87 [ 0.27 [ 496 | 0.20 | 4.76
Cu ba 21 1.26 | 8.07 | 2.05 8.60 1.20 | 8.18 0.52 7.56 | 0.42 | 7.40
Ha Mat 4.96 | 12.33 | 492 [ 12.51 | 4.90 | 12.50 | 490 | 12.39 | 4.89 [ 12.33
Hodng Ha 3.50 | 13.10 | 3.48 [ 13.30 | 3.48 | 13.32 | 3.48 [ 13.23 | 3.48 | 13.18
C. Béi Trung 3.33 | 13.74 | 3.31 | 13.93 | 3.31 | 13.95 | 3.31 | 13.87 | 3.31 | 13.83
Lach Truong 2.10 | 18.60 [ 2.10 [ 18.60 | 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60
3.Song Lén
Nga ba Bong 38 0.00 | 0.10 | 0.00 | 0.54 | 0.00 | 0.29 | 0.00 | 0.02 | 0.00 | 0.00
Van Dé 35 0.00 | 0.01 0.00 | 0.17 | 0.00 | 0.13 0.00 | 0.01 0.00 | 0.00
Chu Lén 28 0.01 | 0.35 0.20 1.64 | 0.19 | 1.55 0.01 0.33 0.00 | 0.08
Chué Cau 24 | 0.08 | 0.87 | 0.79 | 2.86 | 0.75 | 2.77 | 0.07 | 0.99 [ 0.01 | 0.38
Cu Thon 19 0.42 | 2.89 | 2.01 5.70 1.95 | 5.63 0.46 3.63 0.11 | 2.28
Nga ba B.Vin 15 1.20 | 5.80 | 3.13 7.66 3.10 | 7.67 1.46 6.76 | 0.62 | 5.74
Yén On 14 1.38 | 6.51 2.95 7.97 | 2.98 | 7.98 1.70 7.35 0.78 | 6.54
Hung Loc 8 0.57 | 7.53 0.42 8.18 [ 0.43 | 8.19 | 0.50 7.96 | 0.56 | 7.65
Pha Thim 5 0.31 | 7.82 | 0.27 8.30 [ 0.27 | 8.31 0.28 8.15 0.30 | 7.93
4. Kénh De
Céu De 1.16 | 11.73 | 1.03 | 12.39 | 1.04 | 12.49 | 1.13 [ 12.27 | 1.16 | 12.05
5. Song Ma
TB.HoangKhanh 28 0.00 | 0.96 | 0.00 | 2.25 0.00 | 1.27 [ 0.00 { 0.32 | 0.00 | 0.14
Ngi ba Giang 25 0.11 | 2.20 | 0.33 3.59 | 0.05 | 2.21 0.00 | 0.75 0.00 | 0.57
Cau Ham Rong 19 [ 091 | 415 [ 1.71 | 568 | 0.93 | 485 | 023 | 2.41 | 0.17 | 1.92
Nguyét Vién 7 2.65 | 10.57 | 3.68 [ 10.81 | 2.59 ] 10.56 [ 0.96 [ 9.92 | 0.69 | 9.65
Quéang Chéu 2.10 1 18.60 | 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60

- V6i tan suat 85% trén song Chu khi c6 hd Cira Pat bo sung 30,4 m’/s man tr tram bom
Sir Nhan tr¢ 1én hdu nhu nam trong tiéu chuén cho phép (nho hon 1%o), vi vay viéc ldy nudc rat
thuan loi. Khi ¢6 thém cac hd Hua Na, Ban Uon néng dd man 16n nhét trén song Chu tai tram
bom Sir Nhan chi con 0,24%o, khi c6 dit 4 ho hd bo sung nguon trong mua kiét thi mén trén song
Chu hau nhu khong con dang ké tao diéu kién thuan loi cho viée cép nudc sinh hoat, nong nghiép

va cac nganh khéc (két qua min max, min xem bang 6).

- Trén song Ma khi chi ¢ hd Ctra Pat bd sung luu lwong trong mua kiét thém 30,4m3/s, tai
tram bom Hoéng Khanh néng dd man 16n nhét 1a 1,27%o nhung chi xuét hién rat ng’fm khong anh
huong nhiéu dén viée ldy nudc cua cong trinh. Truong hop co thém cac hd Hua Na, Trung Son
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va truong hop co du 4 ho thi man tai day duoc khéng ché hoan toan (néng dd min 16n nhat chi
dat 0,32%o0 va 0,14%o). Tai Giang véi tan sudt 85% nong dd man 16n nhét khi chi c6 1 ho diéu tiét
14 2,21%o, thoi gian khong liy duoc nude tir 6-10 tiéng/ngiy. Dbi véi truong hop c6 3 ho va co 4
hd thuong nguén diéu tiét trong mua ki€t thi mdn tai ngd ba Giang duoc khéng ché dudi 1%
thuan loi cho viéc lay nudc cip cho ndéng nghiép va cac nganh khéac. Tai cau Ham Rong trudng
hop chi c6 hd Ctra Pat min van con rat cao voi néng do max dat 4,85%o, néng do min 0,93%o va
hau nhu khéong thé iy duoc nude tai vi tri ndy. Khi c6 3 hd, luu lwong dwoc bd sung thém phia
song Chu la 50m3/s, phia song Ma 15m’/s vi vay man trén song M a dugc cai thién nhung tai cau
Ham Rong min van con duy tri & mirc kha cao 1a 2,41%o. Tuy nhién, thoi gian ¢6 thé ldy duoc
nude 1a trén 12 tiéng/ngdy; Khi c6 thém hd Pa Ma trén song Ma bo sung thém luu lwong 25m’/s
thi tai Ham Réng néng do cao nhét con 1,92%o, trong khi do né)ng do nho nhét chi con 0,17%o
viée ldy nudc tai ddy da co thé thyc hién thuan loi.

- Do tac dong ciia ho Ctra Pat khong nhiéu dén thay doi muc nude, luu lwong va ndng do
mdn trén song Lén nén ché d6 man khi c6 hd Cira Pat khong giam duoc nhiéu so véi khi chua c6
hd diéu tiét, tir Cu Thon trd xudng hoan toan khong cé kha ninglay duoc nuwde. Khi dong chinh
song Ma duoc bd sung thém 15m’/s tr hd Trung Son va khi c¢6 thém ho Pa Ma két hop véi hd
Trung Son bd sung thém cho ha du trong mua kiét 40m’/s ¢6 tac dung giam néng dd man trén
song Len:

+ Tai Cu Thon, ndng d6 man 16n nhat chi tir 3,63%o, nhé nhat 0,46%o (c6 hd Trung Son);
16n nhit 2,28%o, nho nhat 0,11%o (c6 hd Trung Son va Pa M a) céc cong trinh tai ddy di co thé liy
duoc nude dé cap tir 8-12 tiéng/ngay;

+ T ngd ba song Lén - song Béo Van tro xudng nong do min & ngudng rat cao va hau nhu
khong thé léy duoc nude cép, néng dd mé@n max-min tai ngd ba song Len - Béo Van 1a 7,67%o -
3,1%o (c6 hd Ctra Pat), 6,76%o - 1,46%o (truong hop ¢6 3 hd) va 5,74%o - 0,62%o (khi c6 4 hd
thuong ngudn).

c. Muia Kiét - tan suit 90%

Bang 7. Néng dé man max, min tai mot s6 vi tri trén song - P=90 %

KC Twong lai 2020
‘ HT-90%
Vi tri den TL2020-90% | THM90%-1 THM90%-2 THM90%-3
o Min Max Min Max Min Max Min Max Min Max
(km)
1. Song Chu
TB. Thiéu Tén 30 0.01 0.76 0.03 1.54 0.02 1.43 0.00 | 0.21 0.00 0.11
TB. St Nhan 28 0.03 1.28 0.07 | 2.28 0.06 2.19 0.00 | 0.56 0.00 0.34
2. Lach Truong
Chu Tao 23 0.85 5.78 1.46 | 6.61 1.47 6.49 0.45 | 5.25 0.30 4.92
Cu ba 21 1.33 8.12 2.09 | 8.63 2.09 8.50 0.84 | 7.80 0.60 7.59
Ha Mat 7 496 | 12.34 | 492 [ 12.51 | 498 | 12.41 | 4.98 | 12.33 | 4.97 | 12.27
Hoang Ha 4 3.50 | 13.10 | 3.48 | 13.31 | 3.50 | 13.18 | 3.50 | 13.12 [ 3.50 [ 13.07
C.Bai Trung 2 333 [ 1375 ] 331 (1393 | 333 |113.83 ] 3.33 11378 | 3.33 | 13.73




KC Twong lai 2020
; HT-90%
Vi ti dén TL2020-90% | THM90%-1 | THM90%-2 | THM90%-3

e Min Max Min Max Min Max Min Max Min Max

(km)
Lach Truong 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60
3.Song Lén
Ngi ba Bong 38 |1 0.00 | 0.12 | 0.00 [ 0.61 | 0.00 | 0.46 [ 0.00 [ 0.05 | 0.00 | 0.01
Van Dé 35 1 0.00 | 0.02 | 0.00 [ 020 ] 0.00 | 0.15 [ 0.00 | 0.01 | 0.00 | 0.00
Chu Lén 28 [ 001 | 042 | 020 ] 1.78 | 0.20 | 1.65 | 0.01 | 0.51 | 0.00 | 0.12
Chué Céu 24 [ 011 | 099 | 0.8 | 3.01 | 081 | 2.80 | 0.15 [ 1.32 | 0.02 | 0.51
Cu Thén 19 [ 050 [ 3.10 | 208 | 581 [ 1.97 | 570 | 0.75 | 4.16 | 0.18 | 2.62
Ngi ba B.Vin 15 | 1.35 | 595 | 317 | 7.70 | 3.15 | 7.72 | 1.91 | 7.00 | 0.88 | 6.02
Yén On 14 | 1.54 | 663 | 293 | 799 | 293 | 798 | 2.14 | 7.50 | 1.07 | 6.74
Hung Loc 8 | 057 | 758 | 042 | 819 | 0.42 | 8.19 | 0.47 [ 8.00 | 0.54 | 7.68
Pha Thim 5 1030 ] 7.86 | 027 [ 831 | 027 | 831 [ 0.28 [ 8.17 | 0.29 | 7.94
4. Kénh De
Ciu De 1.16 | 11.77 | 0.13 | 15.40 | 1.02 | 12.25 | 1.08 | 12.16 | 1.14 | 11.94
5. Song Ma
TB.HoangKhénh 28 [ 0.00 | 1.08 | 0.00 | 2.32 | 0.00 | 2.21 | 0.00 | 0.59 [ 0.00 | 0.20
Ngi ba Giang 25 [ 013 | 233 ] 036 | 359 | 030 | 3.60 | 0.02 | 1.42 | 0.01 | 0.90
Ciu Ham Rong 19 | 099 | 430 | 1.79 | 580 | 1.80 | 5.47 | 0.51 | 3.24 | 0.30 | 2.48
Nguyét Vién 7 | 278 | 10.61 | 3.68 | 10.83 | 3.71 | 10.82 | 1.85 [10.33 | 1.23 | 10.06
Quéng Chau 2,10 ] 18.60 [ 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60 | 2.10 | 18.60

- Khi ¢6 hé Cua Pat diéu tiét luong nude dam bao cap cho ving Nam song Chu va c6
lugng nude xa Xuéng ha du tham gia déy man, tuy né)ng dd man trén song Chu tai tram bom
Thiéu Tan 1a 1,53%o, tai tram bom Sir Nhan 13 2,28%o nhung thoi gian méin 1én hon 1%o chi dién
ra khoang 3-4 tiéng/ngay. Truong hop c¢6 3 hd va co 4 ho diéu tiét ¢ thuong ngudn mén trén song
Chu dugc khéng ché hoan toan dam bao cap nude cho cac nganh kinh té str dung nude cua lwu
vuc nay.

- Trén song Ma tai tram bom Ho:?lng Khanh khi ¢6 ho Ctra Dat né)ng dd man 16n nhét 1a
2,21%o, tuy nhién min trén 1%o chi xay ra khoang 1-3 tiéng/ngay. Khi c6 3 hd (Ctra Pat, Hua Na
va Trung Son) tai tram bom Hoang Khanh khong con xiy ra man trén 1%o. Tai Giang khi ¢6 hd
Ctra Dat néng d6 man 16n nhat dat 3,6%o va thoi gian khong léy duoc nudc trén 12 tiéng/ngély;
khi ¢6 3 hd (Cira Pat, Hua Na va Trung Son) van con xuét hién min trén 1%o, tuy nhién chi xay
ra tir 3-4 tiéng/ngiy; khi co da 4 ho (Cira Dat, Hua Na, Trung Son va PaM a) tai Giang man dugc
khdng ché hoan toan (ndng d6 man max chi con 0,9%o) Tai cau Ham Rong truong hop chi ¢6 hd
Ctra Dat néng dd man van con rat cao véi max dat 5,47%o va min dat 1,8%o va hoan toan khong
thé ldy dwoc nude tai vi tri nay. Khi ¢6 3 hd lwu Iwong duoc bd sung thém phia song Chu la
50m3/s, phia song Ma 15m’/s tuy man trén song Ma duoc cai thién nhung tai Ham Réng, man
van con duy tri & mirc rat cao 1a 3,24%o, thoi gian c6 thé liy duoc nude chi tir 6-8 tiéng/ngay; Khi
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c¢6 thém hd Pa Ma trén séng Ma bd sung thém Iuu lwong 25m’/s thi tai Ham Rong ndng do cao
nhat con 2,48%o, trong khi d6 ndng d6 nho nhat chi con 0,3%o viée iy nudc tai day da co thé thuc
hién thuan loi.

- Trén song Lén khi c¢6 ho Cira Pat khong tac dong nhiéu dén thay d6i muc nude, luu luong
va néng dd man trén song Lén nén ché d6 man khi c¢6 hd Ctra Dat khong giam dugc nhiéu so véi
khi chua c6 ho diéu tiét. Khi dong chinh song M3 duoc b sung thém 15m’/s tir hd Trung Son va
khi ¢6 thém ho Pa Ma két hop véi ho Trung Son bd sung thém cho ha du trong mua kiét 40m’/s
c6d tac dung gidm né)ng dd man trén song Lén: + Tai Cu Thon néng d6 man 16n nhat tir 4,16%o,
nho nhat 0,75%o (c6 hd Trung Son); 16n nhat 2,62%o, nho nhat 0,18%o (c6 hd Trung Son va Pa
M a) céc cong trinh tai day da co thé lay duoc nude dé cap tir 6-10 tiéng/ngiy; + Tl ngd ba song
Lén - song Bao Vin tro xudng ndng d6 min ¢ ngudng rat cao va hau nhu khong thé ldy duogc
nudc cap, ndng dd6 mian max-min tai ngd ba séng Lén - Bao Van 1a 7,72%o - 3,1%o (c6 hd Cua
Dat), 7,0%o - 1,91%o (trudng hop c6 3 hd) va 6,02%o - 0,88%o (khi c6 4 hd thuong ngudn).

IV. KET LUAN

Tinh toan thuy luc ki€t - man cta da tinh toan cho cac truong hop hién trang, tuong lai
khong c6 hd va co hd diéu tiét ¢ thuong ngudn voi cac tan suat thiét ké 75%, 85% va 90% tir d6
danh gia, phan tich tinh hinh xdm nhap mén ¢ ha du séng Ma gy kho khan trong viéc khai théc
ngudn nudc ¢ ha du séng Ma anh huéng dén san xuat nong nghiép, sinh hoat va cac hoat dong
kinh té khac trong ving.

Trong nghién ctru ndy, nhom nghién ciru da str dung mo hinh Mike 11 thiét 14p cho ha du
hé thong song M3, twong ing véi tan sudt dong chay dén, nnk da xdy dung duong qua trinh bién
Iwu Iwong cho mé hinh theo cac phuong an khong hd, c6 Cira Pat, ¢6 thém Trung Son va Hua
Na, va c¢6 thém Pa Ma. Véi truong hop c6 tir 3 dén 4 hd tham gia diéu tiét, vé co ban min trén
song Chu dugc kiém soat, trén song Ma va song Lén ciing duoc cai thién dang ké. Cac tinh toan
con chi ra dién bién xam nhdp man tai cac vi tri kiém soat, cac dau moi léy nudc quan trong, cac
cuc tri max va min cua do min, thoi gian lay nuwéc cho phép trong ngdy ...

T cac két qua nghién ciru, s& co thé dé xuat nhitng giai phap phi hop giam thiéu tac dong
cia man d6i v6i tirng ving nham dap ng sy phat trién kinh té xa hoi ving ha du va khai thac bén
virng nguon nude lru vire song M.
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