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NGHIEN CUU XAC PINH YEU CAU MUC NUGC, LUU LUQNG
PHUC VU CONG TAC QUAN LY VA KHAI THAC NGUON NUGC
TREN DONG CHINH SONG CA TRONG MUA CAN

Lwong Ngoc Chung, Pham Céng Thanh, Nguyén Nguyén Hoan,
Phan Tuin Phong, Ngé Ba Thinh, L& Thj Twoi
Vien Quy hoach Thuy loi

Tém tat: Nhitng ndm gan ddy, xu thé bién doi long dan dién ra & hau hét cdc séng Ién ¢ nude ta
nhir séng Hong, séng Ma, séng Ca... khién cho viéc quan ly va khai thdc cdac hé théng thuy loi ven
song trong thoi ky cdp nuoc (dac biét la cac cong tram bom) dién ra rat cang thang. Mdc di, cdc
lwu vue song deu da co quy trmh van hanh lién ho chira nhu’ng hién méi chi c6 luu viee séng Hong
c6 quy dinh vé diém kiém sodt vé myc nwée, luu lwong t0i thiéu lam c6 s¢ dé cac nha quan 1y, cdc
don vi khal théc xdy dung ké hoach san xudt va van hanh cong trinh. Cac lwu viee song khac nhw
song Cd van chi méi quy dinh luu lwong xa toi thiéu cdc hé chira thuy loi, thuy dién, chua co nut
kiém soat 0 ha du. Nghién curu nay s dung cdc phu’ongphap nhur diéu tra thu thdp, mé hinh todn,

tham van xdc dinh cdc diém kiém sodt, gid tri toi thiéu vé luu lwong va myc nude trong thoi ky
cdp nudce cang thang la thoi ky 4, thoi ky 5 (tir 1/4 dén 19/7). Qua dé lam co sé phuc vu c¢ong tdc
quan 1y va khai théc nguén mede trén dong chinh séng Ca trong mia can.

Tir khéa: Séng Cd, Muec nude, Luu lvong, Cong Nam Pan, Mike 11

Summary: In recent years, trends of river bed evolution are observed in most major rivers in the
country such as the Red River, the Ma River, the Ca River, etc., making management and
exploitation of riverine irrigation systems (especially sluices and pumping stations) in the water
abstraction periods very difficult. Although the inter-reservoir operation rules have been issued
for all the large river basins, the regulations on the control points of minimum water level and
discharge as a basis for managers and operators to develop their business plan and operation
plan are only available for the Red River Basin. For other river basins, such as Ca river basin,
the regulations on minimum release of the irrigation and hydropower reservoirs are made
available only, without downstream control points. This study applies different approaches
including survey to collect data and information, mathematical modeling, consultation to
determine suitable control points, and minimum value of water discharge and water level during
stressful water supply periods (i.e., periods 4 and 5 from April 1 to July 19), based on which water
resources management and abstraction on the Ca river mainstream can be informed and
implemented in low flow season.

Keywords: Ca River, Water Level, Discharge, Nam Dan sluice, Mike 11

1. PAT VAN PE hoi da dugc thuc hién qua nhiéu thoi ky. Cho
Dong chinh song Ca dai 53 1km, trong d6 phan chay dén nay trér} d(‘)?{g chinl; s6n’g Cévdé XEA_‘y dur}g
fir bién gidi Viét Nam dén Ctra Hi 13 360km. duogc 11 thuy dién, 2 ho chtra thuy loi, 1 dap

) ) . dang, 3 cdng lay nudc chinh va hon 100 tram
Viéc khai thac st dung nude trén song Ca d€ 0 phuc vu cho hon 68.766ha thuge dia
phuc vu phat trién nong nghiép va kinh té xa o o
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phan 2 tinh Nghé An va Ha Tinh.

- V& loai hinh khai thac, st dung nudc gdm co:
(1) Cong trinh trit va khai thac nudc khong lam
tiéu hao nudc gém cac thuy dién, Khe Bé, Chi
Khé, H6 Ho, Ban Ang, Nam Mo, Nam Non,
Nhin Hac, Ké Ninh, Chau Théing; (ii) Céng
trinh trit nudc, co tac dung bd sung ngudn nude
ha du gdm Thity dién Ban V&, hd Ban Mong, ho
Ngan Truoi; (ii1)) Cong trinh chi khai thac, su
dung 1am tiéu hao nu6c gdbm Bara D6 Luong,
cdng Nam Pan, Cong Trung Luong, Céng Pirc
X4 va tram bom doc song Ca.

- V& phén bd khong gian: Hinh thirc sir dung
thudc loai 1, loai ii dugc xay dung ¢ khu vuc
suon phia Tay noi tap trung mua lén va co6 dia
hinh thuén loi x4y dung h6 chtra. Cac cong trinh
khai thac nudc loai iii chu yéu khu vuc trung du
va dong bang, noi tap trung cac khu tudi va cac
thanh phd, khu cong nghiép.

Dbi v6i cong trinh khai thac sir dung nude co
tieu hao: Doc theo song Ca tinh tur thuong
nguodn ra bién ngoai cac tram bom nho 1¢ thi c6
4 cong trinh 1y nuéc chinh gom:

- Bara D6 Luong: thudc trung du song Ca,
khéng ché luu vuc khoang 22.000km?. Pay 1a
béc thang 1ay nudc dau tién trén dong chinh sau
cac ho diéu tiét Ban V&, Khe B6, Ban Mong.
Cong trinh dang khai thac luu lugng 37,3m?/s
tir séng Ca tudi cho phia Bic Nghé An, dén nim
2021 luu luwong dugc chuyén ting 1én la
44,04m?/s.

La h¢ thong cong trinh c6 dap dang chin ngang
song nén toan bo luong dong chay tir cac ho xa
xuong s€ dugc uu tién lay vao Bara D6 Luong.

- Céng Nam Pan: Cong trinh cach Bara Do
Luong khoang 60km vé ha du. Tir D6 Luong
xuéng Nam Pan chi c6 thém luu vuc song
Giang 1.017km? b6 sung ngudn nudc. Cong
trinh thiét ké khai thac luu lugng 40,56m°/s tudi
cho phia Nam tinh Nghé An.

- Céng Puc X4, cong Trung Luong: Pay 1a 2

cong trinh 1y nuée vung tridu véi khoang cach
dén cira Héi 1a 25 - 27km. Céng Trung Luong
hién bi xam nhap man chi khai thac 6-8h/ngay,
cong Puc X4 lay nude thuan loi hon do ndng
do man thép. Hién nay, 2 cong trinh nay dugc
hd tro tir hd Ngan Truoi b sung luu lwong day
man cho khu vuc ha du song Ca.
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Hinh 1: Ban d6 phdn bo khéng gian cdc
cong trinh, tram thuy van chinh trén
dong chinh song Ca

Qua dic diém phan bd cac cong trinh 1y nude
chinh cho thdy: Bara D6 Luong 14 cong trinh
hudng loi nhidu nhét tir cac hd chira thuy loi
thuy dién trén séng Ca. Cong Nam Dan s& phu
thudc luu lwong ha luu Bara D6 Luong. Cong
Trung Luong, Ptic X4 phu thudc dong chay
thuong ngudn va dong triéu.

Mac du trén luu vuc song Ca hi¢n nay da duoc
Thu tudng phé duyét Quy trinh van hanh lién
hé chira (Quyét dinh 1605/QD-TTg ngay
13/11/2019) tuy nhién do long dan séng Ca
nhiing nim gan day bi ha thap lién tuc nén néu
chi quy dinh luu lwong xa tdi thiéu cua cac hd
theo cac thoi ky s€ khong phu hgp véi kha nang
khai thac cong trinh liy nudc ha du. Nhu trén
lwu vue séng Hong, dé dam bao ving ha du 1y
di nudce da lya chon cac tram thuy van Son Tay
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quy dinh vé& luu luong, tram Ha Noi quy dinh
vé muc nudce t6i thiéu dé cac don vi quan ly lam
co s van hanh hd chira thuong ngudn va cong
trinh cap nudc ha du.

Vi vay dé ¢ co s& cac nha quan 1y, cac cong ty
khai thac va st dung nudc trén luu vuc song Ca
chu dong trong cong tac van hanh dugc hi¢u
qua, trong bai bao nay s€ trinh bay phuong phap
va két qua xac dinh vi tri va yéu cu vé muc
nudc va luu luong trén dong chinh séng Ca.

2. POI TUQONG VA PHUONG PHAP
NGHIEN CUU

2.1. Pbi twgng, pham vi nghién ciru

- Pham vi nghién ctu: Dong chinh song Ca
bao gdm ché do thay vin, thay luc cho toan
hé thong.

- Béi twong nghién ctru: Muc nude va luu luong
tai cac diém kiém soat doc song Ca. Trong d6
d6i twong chinh 1 ving tuéi Nam Hung Nghi.
Day 1a khu tudi 16n thir 2 vung ha du song Ca,
khai thac nuéc qua cong Nam Pan 1 va 2. Ving
thuong xuyén han han, thiéu nudc do anh
huong ha thdp muc nudc va suy giam ngudn
nudc trén song Ca.

2.2. Phuwong phap nghién ciru

Pé xéac dinh yéu cau cip nudc trén dong chinh
song Ca, nhom nghién ctru sir dung cac phuong
phép sau:

- Phuong phap diéu tra,thu thap: Diéu tra cac sd
lidu vé thong sb cong trinh, tinh hinh ha thap
muc nudce, han han va kha nang lay nudc cong
Nam Dan.

- Phuong phap tham van: Tham van don vi quan
1y va khai thac nudc ving Nam Hung Nghi (cu
thé 1a cong ty TNHH KTCTTL Nam Nghé An)
dé xac dinh muc nudce tdi thiéu tai céng Nam
Dan.

- Phuong phap mo hinh toan: Str dung mé hinh
thuy lyc Mike 11 mo phdong ché 3o thuy luc doc
song Ca va kha nang iy nudc vao hé thdng
Nam Hung Nghi theo céc kich ban.
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Hinh 2: Phwong phdp xdc dinh yéu cau vé
muyc nuoc va luu lwong toi thiéu trén dong
chinh song Ca
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Hinh 3: Mo hinh thuy lvc mua can hé th(fng
song Ca va viing Nam Hung Nghi

Két qua hiéu chinh va kiém dinh mé hinh theo
s0 li€u cap nhat dén nam 2028 nhu sau:

Hinh 4: Puong qud trinh MN tinh toan
kiem dinh va thyc do tai tram thuy van
Yén Thuong trén song Ca

3. KET QUA VA THAO LUAN
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3.1. Lwa chon vi tri kiém soat vé luu lwong

biém kiém soat vé luu lugng trén dong chinh
song Ca can dam bdo céc yéu cau sau:

+ Piém khdng ché phai c6 vi tri nim trén dong
chinh song Ca.

+ Diém khong ché phai 1a vi tri kiém soét s
liéu v€ myc nude, luu lugng trén song Ca.

+ Diém khong ché phai ¢ ha luu cac ho chua
16n va phai kiém soat dugc dac trung vé muc
nudc, luu luwgng khi cac ho chira xa trong mua
can.

+ Piém khong ché phai nim ¢ thuong luu cac
cong trinh 14y nude chinh dam bao luu luong
cap cho khu vuc ha du.

Phan tich dic diém dong chinh song Ca cho
thay:

- V& hé théng quan tric sd liéu thuy van: trén
song Ca hién c6 15 tram thuy van:

+ Tram luu lugng va myc nudc: c6 6 tram do
luu lugng d6 1a Quy Chau, Nghia Khanh, Drra,
Yén Thugng, Son Di¢m, Hoa Duyét.

+ Tram do muc nudc khong anh huong triéu:
hién tai chi con 5 tram la Thach Giam, Con
Cuong, D6 Luong, Nam Pan, Chu Lé.

+ Tram do muc nudce ving anh hudng triéu con
4 tram do 1a Chg Trang, Ctra Hoi, Bén Thuy,
Linh Cam.

- V& phén bd céc hd chira thugng ngudn: Theo
hinh 1, phan bd cac cong trinh thay loi, thay
dién trén luu vuc song Ca nhu sau:

+ Trén dong chinh song Ca khu vuc thuong luu
thuéc huyén Ky Son, Tuong Duong, Con
Cudng c6 thily dién Ban V&, thity dién Khe B
va Thuy Dién Chi Khe.

+ Trén nhanh song Hiéu khu vuc thuong luu
thuoc huyén Quy Hop c6 hé Ban Mong (dang
xay dung).

+ Trén nhanh séng La c¢6 hd Ngan Truoi.

Nhanh song Hiéu gia nhap vao dong chinh séng

Ca tai ngd ba cady Chanh thudc huyén Con
Cuong. Vi tri nhap luu thudc khu vuc thugng
song Ca, cach Bara D6 Luong vé phia thuong
luu khoang 40km.

Nhanh song La gia nhap vao dong chinh tai
ngd ba Cho Trang cach Bién khoang 35km.
Ngudn nuée tir H6 Ngan Truoi chi yéu c6 tac
dung day min, khong tham gia bd sung ngudn
nude cho Bara 6 Luong va Cong Nam Pan.

Qua phan tich, nhom nghién ctru chon tram thuy
van Dira 1a diém khong ché vé luu lugng cho
khu vuc ha du, 1y do:

- Tram thay van Dira 1 tram thiy vin Qudc
Gia, c6 liét s6 liéu dai. Tram quan tric ca myc
nude va luu lugng. Viée khai thac s6 liéu dé
phuc vu quén 1y rat thuan loi.

- Vi tri tram thiy van Dura nam ha luu hop luu
dong chinh séng Ca va song Hiéu. Tram Dira
s& kiém soat duoc dién bién tong luu luong xa
qua Thuy dién Ban V&, Khe B4, Chi Khé trén
dong chinh va hd Ban Mong trén song Hiéu.

- Vi tri Dira nam ¢ thuong nguén cac cong trinh
l4y nudc chinh nhu Bara D6 Luong, Cong Nam
Pan, Cong Puc X4, Cong Trung Luong va cac
tram bom doc song Ca.

3.2. Lua chon vi tri kiém soat vé muc nuéc

Diém khong ché muc nudce ha du phai thoa man
duoc cac yéu cau sau:

+ Piém khong ché phai ¢6 vi tri nam trén dong
chinh song Ca.

+ Diém khong ché phai 1a vi tri kiém soét s
liéu vé myuc nudce trén song Ca.

+ biém khong ché phai kiém soat dugc kha
nang lay nude cong Nam Dan va cac tram bom
lan can.

Trén dong chinh sdng C4 hién c6 tram thuy van
Nam DPan cép III, co liét tai liéu tir nam 1960
dén nay. Tram c6 vi tri ngay thugng luu cng
Nam Dan.Vi vady nhom nghién ctru lya chon
tram Nam Dan 1a diém khéng ché muc nuée ha
luu trén dong chinh song Ca.
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3.3. X4c dinh yéu ciu vé lwu lrong va muc
nwéc tai cac diém kiém soat
3.3.1. Lwa chon thoi ky tinh todn

Qua thuc tién vé khai thac st dung nudc & ha
du nhitng nam giy day cho thiy, trén song Ca
thoi ky 4, thoi ky 5 (tir 1/4 -19/7) 1a giai doan
cubi vu Pong Xuan va déu vu Hé Thu - Mua,
viée cip nude cuc ky cing thang. Myc nude tai
dau mdi céng Nam Pan chi khoang 0,2-0,5m,
nhiéu thoi diém chi dat (-0,2)-(0,4)m. Cac thoi
ky khac cong trinh déu lay di nudec. Vi vay
trong nghién ctru nay lya chon thoi ky 4, thoi
ky 5 (tir 1/4-19/7) dé tinh toan.

3.3.2. Xdc dinh yéu cau mwc nwoc, luu lwong
toi thiéu tai cdac diém kiém sodt
a. Yéu cau muc nwdc tai Nam Pan

Gia tri muc nudc tai Nam Pan duoc xac dinh
dua trén yéu cau cap nude cho vung tudi Nam
Hung Nghi qua cong Nam Dan 1, 2. Céng Nam
Pan 1 (xay dung nim 1933) va céng Nam Pan
2 (xay dung nam 2018) phuc vu lay nuéc vao
hé théng Nam Hung Nghi dé cap cho 22.650ha.

| KHOAHOC

|__CONG NGHE __

Co s¢ xac dinh myuc nude yéu cau ha du:

- Theo hd so thiét ké thi muc nude ngoai song
phai dat 1,15m thi méi ldy da nu6e phuc vu tuéi
cho ving Nam Hung Nghi.

- Nhimmg nim gin diy muc nudc ngdy cang
xudng thip va chiu tac dong 16n cua thuy tridu.
Theo yéu cau UBND tinh Nghé An khi phé
duyét quy trinh van hanh dbi véi cong Nam
Pan, quy dinh gia tri myc mudc ngoai song dé
van hanh céng Nam Pan va cong trinh ndi déng
vung Nam Hung Nghi 1a 0,83m.

- M6 phong thuc t& nim 2018 bang mo hinh
thuy lyc. V61 muc nude ngoai song chi dat
0,4+0,45m, luu luong ldy vao hé thong chi dat
15,5m®/s. Viing bi thiéu nuéc hon 6.500ha.

- B¢ luan chimg quan hé giita muc nude ngoai
song Ca dén kha nang cap nudc cho ving Nam
Hung Nghi va tuong quan gitra myc nudc tai
Nam Dan véi luu lugng tai Dira, nhdm nghién
ciru thém trudng hop muc nudc yéu cau toi
thiéu 1a 0,71m va 0,6 m dé xay dung kich ban
tinh toan.

Két qua tinh toan cac kich ban xac dinh mwe nwéce, luu lwgng t6i thiéu tai vi tri kiém soat

Kich | MN tai Nam | Qrelavduee | 4 dam | QYeucau

l ban Thot ky Pan (m) vao HT bao cApnudéec tal Dua

(més) P (m?s)
| ket TK 4 1,15 335 Pam bao cip 560
TK 5 1,15 33,5 nudce 560
> | ke TK 4 0,83 25,0 Phai bd tri tudi 360
TK 5 0,83 25.0 luan phién 360
2 | ke TK 4 0,71 23,5 Phai bd tri tudi 300
TK 5 0,71 23,5 luan phién 300
s | kes TK 4 0,60 22,1 Phai bd tri tudi 260
TK 5 0,60 22.1 luan phién 260
o | ke TK 4 0,60 22,1 Phai tuSi luan 260
TK 5 0,71 235 phién & ho tro 300
6 | Hien TK 4 0,45 15,5 Thiéu nuéc hon 195
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Kich | MN taiNam | QElaYAweC | dpdam | QYO cau
l b;’m Thot ky Dz‘u; (m) vao HT bao ci .nu’é'c tal Dura
(m?/s) P (m?/s)
trang 6.500ha
2018 TK 5 0,40 15,5 295

Két qua tinh todn cho thiy:

Bang bai toan thiy lyc trong mua can, nhom
nghién cru da dién toan ché do thuy lyc tai tram
thily van Dtra véi tung kich ban vé yéu cau khai
thac nudc tai ha du (Nam Dan).

Cu thé nhu sau:

+Véi yéu cau MN tai Nam Pan 1a 1,15m (thoi ky
4 & 5) dam bao cap du nudc cho ving Nam Hung
Nghi thi Iuu luong tai tram thity van Dira can phai
dat duoc tdi thiéu 1a 560m?s, 16n hon gan 2 lan
s0 v6i giai doan thiét ké cong trinh. Viéc duy tri
Iuu lugng nay vao thoi ky 4, thoi ky 5 1a rat kho
khén trong van hanh cong trinh.

+ Truong hop myc nude yéu cau tai Nam Pan
1a 0,83m. Luu lugng trung binh ldy dugc vao
kénh thap qua 2 céng Nam Dan khoang 25m?s.
bé dam bao cép dt nudce phuc vu san Xuat, phai
tién hanh tudi luan phién mot thoi gian ngan doi
v6i khu tudi ving Nam Hung Nghi. Bé dam
bao kich ban 2 thi luu lugng tai Dira can duy tri
dat 360m°/s.

+ Truong hop myc nudc yéu cau tai Nam Dan
12 0,71m. Luu luong trung binh ldy duoc vao
kénh thip qua 2 céng Nam Pan khoang
23,5m3/s. Dién tich c6 kha nang thiéu nudc 1a
4.800ha. Bé dam bao cap du nudc phuc vu san
xuét, phai tién hanh tudi luan phién dbi véi khu
tud1 vung Nam Hung Nghi, v6i thot gian van
hanh tuéi luan phién trong 88 ngay. Pé dam bao
muc nudc tai Nam DPan theo kich ban 3, thi luu
lwong tai Dira can duy tri 300m?/s.

+ Trudng hop myc nude yéu cau tai Nam Pan
1a 0,6m. Luu lugng trung binh ldy dugc vao
kénh thip qua 2 cong Nam Pan khoing
22,1m%s. Dién tich c6 kha ning thiéu nudc 1a

5.300ha. Bé dam bao cap du nudc phuc vy san
xuét, phai tién hanh tudi luan phién 94 ngay d6i
v6i khu tudi ving Nam Hung Nghi, cong véi su
dung tram bom Rum bom tudi chéng han cho
ving Kénh Lé Xuan Dao, kénh Hoang Can.
Mot sb dién tich khu vuc cubi kénh vung Nghi
Loc phai chuyén dbi co cdu cdy trong tir trong
Lua sang trong mau. Pé dam bao muc nude tai
Nam Pan theo kich ban 4, thi luu Iugng tai Dura
can duy tri 260m°%/s.

+ Truong hop muc nudc yéu cau tai Nam Pan
la 0,6-0,7m. Luu luong TB liy duoc vao hé
thong qua 2 céng Nam BDan khoang
22,1+23,5m3/s. Do thoi ky 4 ¢6 thé ting cudong
tich trit nude cudi vu Pong Xuan dé bu cho thoi
gian thiéu hut ddu vu Hé Thu. Bé dam bao cap
du nudc phuc vu san xuat, phai tién hanh tudi
luan phién 91 ngay di v6i khu tudi ving Nam
Hung Nghi. P& dam bao kich ban 5 thi luu
luong trung binh tai Dira thoi ky 4 can dat
260m°/s, thoi ky 5 1a 300m3/s.

Nhu vay v6i mdi kich ban muc nude yéu cau tai
Nam BPan, s€ xac dinh duoc gié tri luu lugng can
duy tri tai vi tri Dura. Vi¢e lya chon kich ban nao
déu phai co giai phap diéu phdi ngudn nudc trong
ndi déng dong méi dam bao viée cip nude cho
nong nghiép va cac nganh. Pong thoi can co giai
phap van hanh cac hd chira thugng ngudn dé duy
tri luu luong can dat tai Dura.

4. PE XUAT MOT SO GIAI PHAP NANG
CAO HIEU QUA QUAN LY VA KHAI
THAC NGUON NUGC SONG CA TRONG
MUA CAN

Trong bdi canh long dan cang ngay bi ha thap,
ngudn nudc suy giam nhu nhitng nim gan day,
muc nude khu vue céng Nam Dan s& thuong
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xuyén khong dap Gmg yéu ciu tudi. Vi vay
ngoai viéc xac dinh cac gia tri myc nudc theo
tirng kich ban gitip chi dong hon trong tng pho
v6i tinh hinh han han trén dia ban. Kién nghi
mot s giai phap nang cao hiéu qua quan 1y va
khai thac ngudn nuée sdong Ca trong mua can
nhu sau:

(1) Nhom giai phap phi cong trinh: (i) Ki¢n toan
nang lyc cac don vi quan ly va khai thac str dung
nudc (i) Nang cao nang lyc cong tac du bao,
canh bao gdm déu tu trang thiét bi du bao, thiét
bi quan tric tu dong, nang cao nang luc doi ngii
can bd du bao khi twong, thuy van (iii) Ung
dung céc cong ngh¢ trong quan 1y va van hanh
cac hé thong cong trinh khai thac nudc nhu hé
thong Scada. (iv) Sir dung cong cu Ké toan
nudc 1a hé théng do dac- bao céo- quy hoach-
giam sat tai nguyén nudc dya trén co s& khoa
hoc ké toan giup cung cap cac dir liéu thuong
xuyén va can thiét cho don vi trong cong tac
quan ly va khai thac st dung nudce. (v) xay dung
quy trinh phéi hop van hanh hop 1y gitru cac ho
chtra thuong ngudn va cong trinh cip nudc ha
du.

(2) Nhém céac giai phap cong trinh bao gdm (i)
Xay dung céc ho chira thuong ngudn nham diéu
tiét va bd sung ngudn nudce ha du trong mua can
nhu hd Thac Mubi (Nghé An), hd Trai Doi, P4
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Gan (Ha Tinh); (i1) Xay dung cac cong trinh dap
dang nudc, ngan man phia ha du (iii) Cai tao hé
thong cong trinh kénh muong, cong trinh noi
ddéng dé nang cao hiéu qua trir va khai thac
ngudn nudc.

5. KET LUAN

Két qua nghién ciru da thé hién bang tuong
quan vé luu luong va myuc nudce tai 2 vi tri kiém
soat 1a tram TV.Dra va tram TV.Nam Dan. Két
qua tinh toan la co s¢ (i) Giap céac don vi khai
thac cong trinh thuy lgi, cac don vi quan 1y co
ké hoach san xuit, phong chdng han han trong
treong hop dy bao luu lugng tai Dura dat mrc
thip hon gia tri t6i thiéu (ii) La co s& yéu cau
cac nha may thiy dién phia thuong ngudn cé
ché d6 van hanh xa nudc hop Iy dam bao yéu
cau cap nuéc ha du.

Loi cam on

Bai bao duoc hd tro, cung cép thong tin, s6 liéu
va mot s6 két qua nghién cru tir DE tai nghién
ctru cp nha nudc mi s6 PTPL.CN - 38/18
“Nghién ctru dé xuat phuong an phdi hop van
hanh diéu tiét nudc hop 1y céc ho chira thuy loi,
thay dién trén luu vuc séng ca phuc vu cip nude
va phong chéng 1i cho ha du”. Nhém thuc hién
chan thanh cam on Ban chi nhi¢m Dé tai da tao
diéu kién giup 4.

[1] Nguyén Vin Tuén, Dé tai “Nghién ctru tinh toan dong chay phuc vu cong tac quan ly va st
dung nguon nudc luu vuc sdng Ca trén co so ting dung cac mo hinh toan va cong nghé vién

tham”, Ha Noi 2018.

[2] Baéo cao chuyén dé va san pham khoa hoc thudc Dé tai nghién ctiru cdp nha nuéc ma s6
DTDL.CN - 38/18 “Nghién ctru dé xuit phuong an phdi hop van hanh diéu tiét nudc hop ly
cac ho chua thity loi, thuy dién trén luu vuc séng ca phuc vu cdp nudc va phong chong li
cho ha du” do TS. Luong Ngoc Chung, Vién Quy hoach Thuy lgi chu tri.

[3] Baibao “Nghién ciru danh gia bién dong ché do dong chay mua can dén hoat dong mot sb
hé thdng thay loi 16n trén dong chinh séng Ca”, Luong Ngoc Chung va cong suy; tap chi

Nong nghiép &PTNT, s6 15, Ha Noi 2020.
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