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TACPONG DPIEU TIET HO CHUA DEN CHEDPQ DONG CHAY
KIET HADU SONGVUGIA - THUBON

Nguyén Quang Trung, Nguyén Xuin Lim
Vién Nuoc, Tiroi tiéu va Moi truong —Vién Khoa hoc Thuy [oi Viet Nam

Tom tat: Luu wee song Vu Gia — Thu Bon (VGTB) véi dién tich 10.350 km”, rong dé, dat néng
nghiép 45.359 ha, va déin s6 khodng 1,7 triéu nguwoi, c6 m dtnén kinh té dang phdt tién manh véi
trung tam kinh té chinh ciia mién Trung la TP. Pa Nang. Trong nhitng nam gan ddy, bén canh
tac dong cua I, nhitng tac dong cua han han, xam nhdp man hay chinh nhiing hoat dong khai
théc ciia con nguoi nhie thiy dién, chdt phd nimg, xd thdi cong nghiép... dang dat ra nhiéu théach
thitc cho khai thac siv dung bén ving tdi nguyén nwée heu vue. Bai bdo nay trinh bay m ét sokét
quad nghién ciu danh gid nhimg tic dong cia diéu tiét ho chira thity dién dén ché dé dong chay
kiét ha du heu viee soéng Vu Gia Thu Bon, qua d6,sé cé thé de xudt duoc cdc gidaiphdp khoa hoc
cong nghé sir dung hiéu qud tai nguyén nuwée m it va bao vé nguon nuwde séng Vi Gia - Thu Bon.
Tir khéa: Song Vu Gia - Thu Bon, dong chdy kiét, xam nhip man, ho chira.

Summ ary: Vu Gia - Thu Bon (VG1IB) river system with a catchment area of 10.350 km’, of
which, 45.359 ha agricultural land, and a population of 1.7 million, has created an strongly
developing economy with the main centre of Centmal region as Da Nang city. During recent
years, beside flood, other impacts of drought saline intnuision and/or human activities as hydro-
pover, deforestation, pollution from insdustrial production activities, etc, have caused great
challenges for sustainable basin-water managan ent. This paper is to provide some results of
studying impacts of reservoir system operation on the downstream flow of Vu Gia — Thu Bon
river basin, which should be a basis to propo se the scientific-technological solutions to ensure
the sustainable use of surface-water resourcesand p rotection ofVGIB river water resources.

Key words: Vu Gia - Thu Bon river, low flow, saline intrusio n, reservoir.

I. PATVAN DE s& ha tang, nhat 1a giao thong thuy loi. Thoi
Hé thong séng Vu Gia - Thu Bon bét nguon tir tiét khac nghiét, chat luong tham thuc vt bi
dia ban tich Kon Tum chay qua tinh Quing suy giam, thién tai bao 14 luén xdy ra va c6 xu
Nam, thanh phd Pa Nang d6 ra bién Pong & hu('mg’ngéy cang éc,liét' Mua [t lon gay x6i
hai cira bién 12 Ctia Pai va Gira Han. Toan by MO0 dt, x6i lo bo, cat dongsong giy lulut va
) "~ Ung ngdp nghiém trong, trong khi mua kho it

lruvucndm ¢ suon Pong Truwn gSon ¢o tiém E € .
mua gy kho han nang

ning lon vé dat dai, tai nguyén nudc, thuy
nangvarung, Trong nhimg nim gan diy, nhanh Quang Hué
ndi gitra sdong Vu Gia va Thu Bon lién tuc bi
sat 10, d6i dong nén phan Ion luong nudc tir
Vu Gia & duwyc chuyén sang song Thu Bon
gy ngip lut nghiém trong cho Hoi An vé mua
lit va thiéu nudc cho ving ha luu Vu Gia vé
i f min kiét. Ngoai ra, sau khi xdy dung hé théng
Ngay nhdn bai: 27/5/2015 L LA 1 1 e 1Al ea 2 Lo
Neay théng qua phén bid: 15/6/2015 cac ho.chu’a }on d'ac biét vi¢c chuyén nudc cua
Ngay duyét ding 28/9/2015 thiy dién DBak Mi 4, da gay ra nhimg hdu qua

Do nhimg dac thu chungcua mién Trung, dia
hinh luuvuc kha phtc tap, phan 16n 1a nii cao,
bi chia cit manh, & ddc 16n, kho x8y dung co
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khéng nhé cho ha du. Nuée chuyén nhiéu hon
vé phia Thu Bon da lam cho phia Vu Gia dong
chay kiét suy giam manh, myc nudc giam sut
nghiém trong, min xam nhap cao, uy hiép cac
nha may cap nudc chinh cho TP. Pa Nang,
hau qua dén nong nghi¢p, sinh hoat, cong
nghiép ... larat 16n.

II. MUC TEU, PHUONG PHAP VA CO
SO KHO AHQC TiNH TO AN

IL1. Muc tiéu

Tinh toan thuy luc dé mo ta ché do thuy luc
trong mang song Vi Gia - Thu Bon trong muia
kiét vdi truong hop hién trang, twong lai voi
cac tan suét thiét k& 75%, 85% va 95%, trong

d6 co6 xem xé didu tiét ngudn nudc va chuyén
nudc trong mua kiét ciia cachd chiralén,

Trén co s& nay, dinh gia tac dong cta van hanh
dén ché do dong chay kiét, dé x uét giai phap phu
hop cho ha Iuu song Va Ga - Thu Bon d&m bao
cap nudc cho phét trién nong nghiép, thiy sin,
cac nganh kinh téva moi trudng,

I1.2. Phwong phap va co sé khoa hoc tinh
toan

Trong nghién cliru nay, st dung md hinh
MIKEI11 dé tinh toan bdi kha nan g tinhnhanh,
dé str dung & thao tac, mic do do tin cay da
dugc trong nude va qudc té cong nhén rong
rii. So do tinh toan hé théngnhu Hinh 1.

SO’ BOG MO PHONG MUA KIET
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Hinh 1. Sodé tinh todn dong chay kiét hé thong séng Vi Gia — Thu Bon.

a. Dia hinh long song

Tai li€u dia hirh dugc st dung la tai licu tic
doc va ngang sdng bao gdm 12 séng véi 140
mat cit ngang duogc khao sat, do dac va hi€u
chinh vao ndm 1997 cép nhat 2010 theo cao &
Quéc gia.

b. Bién ciam 6 hinh

2

Bién trén 1a cac duong qua trinh Iuu lugng tai
tram thdy van Nong Son, Thanh My va cac
duong qua trinh lru lugng tai cac nhanh nhép
lwukhu gitra. Cac bién b diédutiét va chuyén
nudc manh béi hé thénghd chira thay dién, da
duoc tinh toan bang mo hinh Mike Basin (xem
Hinh 1). Bién dudi 1a cdc dudng qua trinh muc
nudc tai Cira Han va Cira Dai 14y theo tricuDa
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Néng, tai Gra Lo ldy theo triéu Quy Nhon.

Cac bién nhap lwu khu giita gém:

+ Song Bung Fy= 2.530 kmz, nhdp vao song
Vu Giatai vitri 7.180 m

+ Séng Con Fr= 627 kmz, nhap vao song Vu
Giataivi tri 19.780 m

+ Song Bau La F,=67 km?, nhap vao song Vil
Giataivi tr149.120 m

+ Song Tuy Loan F;,=309 km?, nhap vao song
Vu Giatai vi tri 59.420 m

+ Song Vinh Trinh F ;=47 km?, nhap vao song
Ba Réntaivi tri 6.900 m

+ Song Tra Kién Fy,= 123 km?, nhdp vao song
Ba Réntaivi tri 15.615m

+ SongLy Ly F,=279 km?, nhip vao séng Ba
Réntaivi tri 23.145 m

+ Song Trng Phudc nhap vao song Thu Bon
taivi tri4.860 m

+ Khe Pa Mainhép vao song Thu Bon tai vi
tri 17.840 m

c. Bién ldy nwéc va cic cdng trinh trén
dong chinh

Cac tram bom ldy nuéc & thong ké va tong
hop thanh 27 cum/tram, chi tiét cac hé théng
nay tham khao [2]. Ngoai ra, cac dap dang: An
Trach trén song Vu Gia, Bau Nit va Ha Thanh
trén song Bau Cau, Thanh Quyt trén song
Thanh Quyt, Binh Long trén song C6 C&, dép

[_KHOA HOC
Duy Thanh trén song Ba Ren, d3@ dugc mo
phong dang diéu khién theo quy trinh vén
hanh. Cic cauvuot ong: Thuan Phude, song
Han, Tran Thi Ly, Tuyén Son, Hoa Xuén,
Nguyén Tri Phuong, Cam L¢, Cau P9, Cau
Réng, Hoa Xuan, c6 anh huong truc tiép dén

ché do thuy luyc cing & duoc dua vao tinh
toan trongmang song

d. Nhu ciu nudc

Qua nghién cru xem xé chi tié, cy thé ting
tram bom trong vingha du thay rang di¢n tich
phuc vu ctiahé théng tram bom la 15.316,7 ha
(Quang Nam 13.547 ha, Pa Niang 1.769
ha).Véi cac cum/tram bom lay nudc truc tiép tir
dong chinh, dién tich phuc vu cho giai doan
hién trang va tuong lai da dugc thong ké va
tong hop cho tinhtoan.Chi tiét tham khao [2].

Thoi vu geo trong: Vu Pong Xuan: Tir 20/12
nam trude dén 15/4 nam saw Vu He Thu: T
10/5 &n 31/8. Trong dé thoiky lam ai dat cua
vu He Thu (kéo dai 1 thang, khoang tur 11/5
dén 10/6) co6 yéu cau cip nudc 1a cao nhét
trong nam.

Trén co sonay da tinh toan murc tudi theo thoi
gian cho nim mua dién hinh 85 % (nim 2010),
va str dung hé s6 kénh mwong 0,65 [1], dé tinh
todn nhu ciunude tai diu mdi cic cong trinh.
T ong hop muc tudi ca vunhu sau:

Bang 1. Mirc twéi sir dung trong tinh todn

. Tai ddu m 6i (tinh véi hé s6 loi dung A 3
Mua Vu kénh mwong =0,65) (m3/ha) Tai m at ruong (m/ha)
Don g Xuan 11.800 7.670
He Thu 15.500 10.070

c. Cac két qua hiéu chinh va kiém dinh

- Céc tram kiém tra doc song: Hoi Khach, Ai
Nghia, Cam L& trén song Vu Gia; Giao Thuy,
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CauLau Hoi An trén songThu Bon.

Bing 2. Két qua muye nuée thyre do va tinh toin mé phéng

T Vi T Song Hmax(m) , Nash
Thyc do Tinh toan | Saiso (%) | (%)

1 | Hoi Khéch Vu Gia 9,19 9,19 0,002 99
2 | Ai Nghia Yén-Vu Gia 4,150 4,039 2,67 95,6
3 | Giao Thuy Thu Bon 2,51 2,49 0,79 90,8
4 | Gim Lé Vu Gia 0,38 0,358 -5,76 90,6
5 | CauLau Thu Bon 0,5 0,43 -14,07 94,6
Trung binh 94,12

DPuong quéd trinh myc nudc tinh todn mo
phong thoi ky kiét 01/03-31/032008 va

thuc do tai mot sé vi tri trén song Vu Gia —
Thu Bon:
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Hiéu chinh myc nuo ctai Giao Thiy trén
song Thu Bon

Hiéu chinh muc nw ctai CauLdu
trén séng Thu Bon

Hinh 2. Tinh toan hiéu chinh thuy ly ccho m 6 hinh Vu Gia - Thu Bén
(do - thuc do; den —m 6 phong)

Dé kiém dinh mo hinh thily Irc voi b thong
sb da thiét 1ap sau khi tinh toan mé phong
hi¢u chinh trong mua ki€t cho vung ha du

4

song Vu Gia— Thu Bon, nghién ctru & chon
thoi ky kiét co sb liéu thuc do tir 01/03-
31/032009 dé tinh toan kiém dinh.Két qua
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tinh toan mo phéng va thuc do tai mot s nhu trinh bay trong Bang 3:
tram thiy van trén song Vu Gia — Thu Bon
Bang 3. Két qua m uc nuée thwe do va tinh toan kiém dinh m 6 hinh

Hm ax(m) — NASH
TT Vi Tri Song i Sai so o

Thuc do Tinh toan (%) (%)

1 | Hoi Khach Vu Gia 12,01 13,36 11,24 86
2 | Ai Nghia Yén-Vu Gia 3,33 3,331 0,03 99
3 | Giao Thuy Thu Bon 5,01 5,03 0,40 98
4 | Gim Lé Vu Gia 0,48 0,366 -23,75 74
5 | CduLau Thu Bon 0,56 0,43 23,21 80.6
6 | Hoi An Thu Bon 0,58 0,459 -20,86 85
Trung binh 87,1

Pudng quid trinh muyc nudc tinh todn méd song Vu Gia— Thu Bon dugc trinh bay trong
phong kiém dinh thoi ky kiét 01/03- Hinh 3 dudi day:
31/03/2009 va thuc do tai mot sd vi trd trén
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Kién dinh muc nuée tai Giao Thiy trén séng Thu Bor Kiém dinh muc nude tai Cam Lé trén song Vi Gia

Hinh 3. Tinh todn kiém dinh thiy luc cho m é hinh Vit Gia - Thu Bén
(do - thuc do; den - m 6 phong)

Vé danh gid chung, két qua mo phong hidu - Két qua tinh toan mo phong kiém dinh ché do
chinh tir 01/03-31/03/2008 va kiém dinh kiét thuy luc kiét tai tat ca cic ndt kiém tra co sb
tir 01/03-31/03/2009 cho thay: liéu quan tric & céc vi tri cho két qua muyc nudce

tinh toan va ga tri thuc do 6 sy phu hop tét.
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Puodn g qua trinh dién bién muc nude trong thoi
ky kiét nam 2008, kiém dinh 2009 giiia qua
trinh tinh toan va qua trinh thyc do tuong i
bam sat nhau. Hiéu chinh hé s6 NASH trung
binh dat 94,12 % vakiém dinh dat 87,1%.

- Ké& qua tinh todan m6 phongkha phu hop véi
thuc té khao sat, du do tin cay détién hanh cac
tinh toan thuy luc ki¢t cho cac phuong an
nghién cirutrén hé théng dng

IIL. TINH TO AN DU BAO

IIL.1 C 4c kich ban tinh toan

Chwi dng chiy dén hru vuc trong liét thoi
gian tir 1978 dén 2010 dwoc dua vao phan tich,
tinh todan, tir day xac dinh dugc mo hinh dong
mua kiét ing voi cic tan suat 75 %, 85 % va
95 % tai Nong Son va Thanh My, va & xic
dinh dugc taic dng nhiing hoat dong trén luu
vue nhu phét trién thay dién, thay doi trong sir
dung nudc tir hién trang dén tuong lai.... Cu
thé cac truon g hop tinh toan nhu sau:

- Trwong hop 1 (TH1): Nhu cau nudc hién
trang nam 2010; Khong co cac thuy dién Pik Mi
4, Sng Bung 3, Song Bung 4, Song Bung 5...;
Ngwn nuéc &n Ung véi cic tan sudt 75%
(THIla), 85% (TH1b) va cuc doan 95 % (THIc).
- Trwdng hop 2 (TH2):Nhu cidu nudc tuong
lai 2020; Khong ¢o cac thuy dién Pik Mi 4,
Song Bung 3, Song Bung 4, Song Bung 5...;
Ngwn nudc dén tng véi cic tan sudt 75%
(TH2a), 85%(TH2b) vads % (T H2c).

- Truwong hop 3(TH3):Nhuc &1 nudc hién trang

nim 2010; G5 céc thuy diéenbPik Mi 4, Sng
Bung 3, $ng Buing 4, Sng Bng 5...; Nguon
nudc dén tng véi cac tan sudt 75 % (TH3a),
85% (TH3b) va cuc doan 95 % (TH3c).

- Trwong hop 4 (TH4): Nhu cau nudc tuong
lai 2020; C6 cac thiy dién Pik Mi 4, Song
Bung3, $ngBung4, Hng Bung 5...; Ngudn
nuoc déning véi cac tan sudt 75% (T Hda),
85% (TH4b) va 95 % (TH4c).

IIL2. Phén tich va dnh gia két qua
* Trén song Vu Gia va song Vinh Bién

- V&i TH1-Truong hop khong c6 ho chira (Pik
Mi 4, Song Bung 3, Song Bung 4, Song Bung
5...) nghia la chua c6 hién tuong chuyén nudc
trong mua kho, thi nudc gitr lai cho ha luu Vu
Gia (vé Pa Néng) s& duoc nhi¢uhon.

Qua két qua tinh toan cho thdy luu lvong dén
trude ngd ba Vu Gia — Quang Hué va sau khi
phan dngqua Quang Hué, thi tai Ai Nghia tiong
thoi ky ki¢ chitwr 81,97 ~76,1 6m’/s (tmg v&i tan
sudt 75%) 56,66 + 46,29 m’/s (tén st 85%) va
49,84 +37,78m’/s (tn suét cuc doan 95%). Nho
co6 hé théng dap dang An Trach, Bau Nit, Ha
Thanh, Thach Quyt, thi muc nuéc tai Ai Nghia
van dupc dm bao muc yéu cau tai tram bom Ai
Nghia la 2,5 m cho truong hop 75 % va 85 %,
truomghop cuc doan thi d6i lic myc nudcmin da
xwng chi con 2,49 m. Tuy nhién, anh hudng 1a
khong 16n. Trén song Vinh Dién, céc vi tri tram
bom chinhnhuT& Cau, Cim Sa, Vinh Dién, myc
nudc chiu anh huong manh cua triéu va thay doi
khongdang kétheo mirc & kiét.
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Hinh 4. So sanh muc nudce tai Ai Nghia theo cac mec kié¢t cua THI

- Sang TH2 - Trudng hop khong 6 ho chira va
nhu cdu sir dung nudc cia twong lai 2020.
Trong gai doan kiét thang 4-5, vé& tong quan
nhu caunude o ving ha du Vu Gia tingnhiéu
hon so véi cac vung khac khoang tur 1,3+ 1,8
1an, tuy nhién, nhd vao hé théng dp ding muc
nudc cing s& bi anh hudng khong 16n, tai Ai

[rrste|

H TE.AI Nghiza

Nghia muyc nudc giam khoang 0,05 m trong
thoi ky By nudc cao nhat. Tuy nhién luu
lugng s€ gam, vi du Qtb An Trach 1a 33 m’/s
véi THIb va 25 m’/s cho TH2b, mic gédm vé
lwu lupng ndy mic du khong lam thay dbi
nhi¢u pham vi anh huéng man nhung cing
lam man tingdang ke.
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Hinh 5. So sanh muc nuéce tai Ai Nehia theo cac murc kiét cua TH2

- Sang TH3 - Truong hop co sy diéu tiét
chuyen nudc cia hd chira va nhu causi dung
nuoc hién trang. So sdnh véi THI, do vén
hanh cta thuy dién chuyén nude trong mua
kho (thuy dién Dak Mi 4), va van hanh gir
nudc cua thuy dién. Nudc da duge chuy én
nhiéu sang phia Thu Bon, luu 1u'orng dén
truden gd ba Vu Gia- Quang Hue giam xuong

So v&6i THI, voi 75 % giamBkhoangZS m /s
85 % giam khoanng +18m™/s, va cuc doan 1a
10 = 15 m7s. Dleunay da lam cho muc nudc
tai Ai Nghia giam kha manh. Tai Ai Nghia voi

85 % chi dao dong 2,59 + 2,42m, trong nhiéu
ngy & nhé hon muc yeu cau 2, 5m (Hinh 6),
mgc du nho vao sy van hanh tlch cuc cuah¢
thongdap diéu tiét dé giit cac myc nudc haluu
taicac diém ly nuéc dam baohé thong cong
trlnh van c6 the van hanh, tuy nhién tai cac
diém tram bom van co thé xay ra truong hop
muc nudc bi giam dot ngot thip sau do lai
phuc hoi lai, diéu ngy co the lam ngit quing
qu trinh Vanhanh, gay thiéu nudc cuc bd nhuy
truong hop cta tram bom An Trach ma thuc té
da cho thay.
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Hinh 6. Muc meéc tai Ai Nehia theo cdc truong hop tinh todn cia kich ban 85 %

- SangTH4— Truonghop c6 hd chira diéu tiét
va nhu ciunude nam 2020.

Do su chuyén nuéc va nhu cau nude ting & ha
du, d3 lam dong chay giam hin. Muc nudc min
tai Ai Nghia dd giam xudng con 2,33 m (TH4b),
2,26 m (TH4c), va thap hon muc yéu cau trong
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rat nhiéu ngay (Hinh 6 va Hinh 7), ngoaira, véi
truong hop cuc doan, myc nudc min tai mdt s0
tran bom ha du nhu Bich Bic, bong Quang...
déunhé hon mirc yéu cau Dicu nay chic chin
s& lam nhiéu cong trinh khong thé hoat dong
duoc trongm & thoi gian twong ddi dai.
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Hinh 7. Muc nuée tai Ai Neghia theo cdac truong hop tinh toan cua kich ban cuc doan 95%

* Trén song Thu Bon:

- Véi TH1, qua két qua tinh toan cho théy luu
luong dén truengi ba Quang Hué — Thu Bon
chi tr 119,91+89,36 m’/s THla,
111,13+8436m’/s TH1b va 76,125+58,49m"/s
THIlc. Theo tinh toan md hinh khoang 35 %
dong Vu Gia phin sang Quang Huéthi tai
Giao Thuy luu lugng tuong ung la 164,32
+131,29 m%/s cho THla, 141,35+109,47 m?¥s
cho THIb, va 104,69+77,162 m*/scho THlc.

Muc nudc tai cac congtrinh gam theo mic
do kiét. Tram Giao Thuy muc nudc do
dong khoang 1,40 + 1,26 m, tram bom Tu
Phu0,89+ 0,70 m, tram bom Xuyén
Pong 0,98 + 0,7lm (c6 ddp ngin min Ciu
Pen), va tai tram CauLau 038 + -0,36 m
cho THla Sang dén TH1b tram Giao Thuy
1,31 = 1,15 m, tram bom Tu Phu 0,8+0,58,
tram bom Xuyén Pong 0,86 + 0,57 m
vatai tram Cau Lau 0,38 +-0,65m. Va sang
dén THlc, tram Giao Thuy 1,12+0,99m, tai
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tram bom Tu Phu 0,60+0,36m, tram bom
Xuyén Pong 0,66+037m, va tai tram Cau
Lau0,38+-0,68m.

- V6i TH2, truong hop khong co hd chua va
nhu caunudc tingcuatwong lai nam 2020, luu
luong &n Giao Thiy c6 gam dbi chut so v6i
THI: 163,94 +130,83 TH2a so véi 164,32
+131,29 m’/s THIa, giam tuong tu cho céc
truong hop b va c. Muc nude vé phia Thu Bon
giam nhiéu nhit khoang 0,01 = 0,05 m vio
thoi ky ding nudc cao nhét.

-V6i TH3, khi luu lrong chuyén vé phia Thu
Bon tang nho thiy dién so v6i THI. Vé muc
nuoc, tai Giao Thiy muc nude &£ tang lén so
voi TH1 lakhoang0,1 m voi 75 %, 0,15 m véi
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85 %, va 1,3 m voi cuc doan (Hinh 8, 9, 10),
cang vé ha luu myc nudc ting gam dan do tac
dong 14n & cia tricu.

-V6i TH4, truong hop c6 hd chira va nhu cau
nuoc cta nam 2020. So sanh véi TH3, su gia
tang ding nudc lam luu lugng va myc nudc
déu giam dic biét 1a trong thang5 khi st ding
nudc 13 cao nhét. Muc nude tai Gao Thuiy
giam tbi da khoang 0,01 m cho ca 3 TH kiét
a,bc, mirc giam nay giam din khi cang di vé
ha lvu dudi anh hudng ldn 4t cia tridu
Nguyén nhan chayéu 1a do nhu cdun uc cia
ving ha luu Thu Bon khong ting nhiéu dén
nam 2020.
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Hinh 9. Muc nuoc tai Giao Thuy theo cac truong hop tinh toan cua kich ban 85 %
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Hinh 10. Myc nuoc tai Giao Thuy theo cdc truong hop tinh toin cia kich ban cuc doan 95%

Panh gia tong thé chung tac dong cua thiy
dién dén ha luu dong Vu Gia 1a rat 1on, lam
suy giam dngchay. Khi luvuluong giam bt
chép su van hanh tich cuc cta hé théng dap
dang muyc nudc suy giam sau dic biét trong
truong hop cac hd chta van hanh chuyén nudc
ciia cac nam dién hinh 85 % va cuc doan 95
%. Trong khi do, trén Thu Bon tac dong la
nguoc lai khi dngchay gia tang duditac dong
van hanh ctia hd chira, va chi giam kha nho
dudi tac dong cua nhu cdu nudc gia tingtrong
tuong lai. Nhing bién doi vé dong chay trén
song Vinh Bién lakhong dangké do ving nay
chiuanh huongmanh cua trieu

IV. KET LUAN

Tinh toan thuy luckiét cianghién ctu da thuc

TAI LIEU THAM KHAO

hié cho cac truong hgp hién trang, tuong lai
khong c6 hd va o6 ho didu tiét (hd Pik Mi 4,
song Bung 3.4,5)6 thuong ngudn véi céc tan
suat thiét ké 75%, 85% va cuc doan (95%).Tr
d6 danh ga, phan tich drgc kho khan, thuin
logi trong viéc khai thac nguén nudc & ha du
song Vi Ga - Thu Bon tai cac vi tri 1dy nudc
doc song trén dong chinh song Vu Ga nhu
tram bom Ai Nghia, tram bom An Trach, tram
bom Bich Bic...; trén song Vinh Dién tai cac
tram bom léy nudc T Cau, Vinh bién...;
trén song Thu Bon tai Giao Thiy... Két qua
cia nghién cru s& B ngudn théng tin tham
khiao quan trong cho x4c dinh dong chay tdi
thiéu trén hé théng song Vu Gia — Thu Bon
dam o cac nhu ciu nudc toi thibu, moi
truong, vasinh thai.

Béo cao: “Tinh todn va xdy dung quy trinh vdn hanh lién hé chira cic ho A Vieong, Pk Mi

4va song Tranh 2 trong mua can”, BO TNMT.

Chuyén & Thuy lwc Détai “Nghién citu xdc dinh khd ndang chiu tai va dong chay t6i thiéu

ciia song Vu Gia— Thu Bon”, (hinhiém: PGS.T SNguyén Van Tinh.

Pa Ning.
Mike 11 Reference Mannual.
Mike ViewReferen ce Mannual.
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Béo cao “Hién trang phat trién KTXH, thity dién, phdn hm Qudng Hué”, SO NN & PTNT
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