KHOA HOC CONG NGHE

ANH HUONG CUA BAC THANG CONG TRINH THUY BDIEN
PEN DONG CHAY HA DU VA YEU CAU XA DE BAM BAO
DONG CHAY TOI THIEU CUA LUU VUC SONG VU GIA -
THU BON

Tran Thi Nhung!, Nguyén Vin Tudn?

TOM TAT

Luru vire song Vu Gia - Thu Bén 1a mot trong nhimg hé thong song 16n nhat cta Viet Nam. Trén luu vuc da
va dang xay dung nhiéu cong trinh thity dién nham khai thac tai nguyén nuéc trén dong chinh phia thuong
va trung luu luu vyge. Nghién cttu nay da lua chon bo cong cu MIKE BASIN dé tinh toan can bing nuéc
trén toan luu viee song doi voi cac muc dich st dung nudce nong nghiép, chan nuoi, thiy san, cong nghiép,
sinh hoat, moi truong cé xem xét dén tac dong ctia bac thang cong trinh thiy dién doi véi ngudn nuée, dé
tir d6 1am co s& danh gia anh huéng dén dong chay ha luu va yéu ciu x4 dé dam bao dong chay toi thiéu.
Mo hinh tinh toan can bing nuéc xem xét tac dong ctia cac cong trinh thiy dién cé dung tich long hé kha
16n bao gém thity dién Pak Mi 4, Song Tranh 2, Song Bung 3, Song Bung 5, Song Bung 4, Song Bung 6, A
Vuong va Song Con. Két qua nghién citu cho thay khi co cac cong trinh thiy dién trén sé lam gia tang
dong chay trung binh mua kiét trén song Thu Bon tai tram Nong Son khoang 44 m®/s va lam giam dong
chay trén song Vu Gia tai tram Thanh My khoang 26,9 m®/s. Dé dam bao dong chay t6i thiéu ctia ha du,
bac thang cong trinh thay dién can b sung luu lueong tir 3 m®/s dén 40 m®/s trong cac thang 6, 7, 8 tai
trude phan luu Quang Hué trén song Vu Gia va bé sung huu luong khoang 37 m®/s trong cac thang 5, thang
8 tai tredc nhap luu Quang Hué trén song Thu Bén.

Tir khoa: Anh hudng dong chdy ha luu, mé hinh MIKE BASIN, dong chdy t6i thiéu, luu vie Vu Gia - Thu

Bon.

1. BAT VAN DE

Heé thong Vu Gia - Thu Bon 1a hé thong song 16n
nhat cta tinh Quang Nam va thanh pho Da Ning,
ciing 12 mot trong 13 hé thong song lon nhat cua
Viét Nam. Dién tich toan bo luu vuc Vu Gia =Thu
Bon tinh tir thuong nguén dén ctra song 1a 10.350
km?. Luu vuc c6 dia hinh bién déi phic tap bi chia
cat manh qua nhiéu thoi ky kién tao nén dong chinh
song co rat nhiéu génh thac. Véi cau truc dia hinh
nhu vay tao thuan loi nhiéu trong viéc khai thac thiy
niang va trong nhimg nam gan day luu vuc da co
nhiéu cong trinh thuy dién duoc dua vao xay dung,
khai thac va st dung nhu thay dién séng Tranh 2
(cong suat 1ap may 190 MW, van hanh nam 2010),
bak Mi 4 (148 MW, van hanh nam 2011), A Vuong
(2.100 MW, van hanh nam 2009), Song Bung 5 (57
MW, van hanh nam 2012), Séng Bung 6 (26 MW,
van hanh nam 2013), Song Con 2 (57 MW, van hanh
nam 2009), Bak Mi 1 (68 MW, van hanh nam 2012),
bak Mi 2 (98 MW, van hanh nam 2013), Pak Mi 3

' Vién Quy hoach Thay loi

(45 MW, van hanh nam 2012), Séong Bung 2 (100
MW, van hanh nam 2013), Song Bung 4 (156 MW,
van hanh nam 2014)...

Mac du da cé nhiéu cong trinh nghién ctu vé
ché do thay van, thiy luc, phan bé va st dung nguén
nuoc trén Iuu vue song Vu Gia -Thu Bén nhung tir
nam 2009 dén nay, sau khi cac cong trinh thiy dién
lon duoc xay dung trén dong chinh suéi Pak Mi,
Séng Bung, Séng Tranh di vao van hanh thi viéc
nghién cttu danh gia téng quan vé khai thac stt dung
nuoc c6 so do bac thang cac cong trinh thay dién
néu trén co tinh dén nguon cung va stt dung ngudn
nudc con nhiéu han ché. Nghién ctru nay stt dung
cong cu mo6 hinh MIKE BASIN dé danh gia can
bang nudc trén toan luu vuc trong truong hop cé va
khéng c6 bac thang coéng trinh thiy dién, tir d6 lam
co s dé danh gia mac do anh huéng dén dong chay
muia kiét va yéu cau xa dé dam bao dong chay toi
thiéu viing ha leu.
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Hinh 1. Ban dé quy hoach bac thang thiy dién
hé théng Vu Gia - Thu Bén
2. MUC TIEU, PHUONG PHAP VA CO S0 KHOA HOC NGHIEN CUU
2.1. Muc tiéu

Muc tiéu ctia nghién ctu la xay dyng mé hinh
can bang nuéc MIKE BASIN trén toan luu vuc song
Vu Gia - Thu Bén nham kiém soat ngudén nudc cta
Iuu vuc trong truong hop co va khong c6 bac thang
cong trinh thuy dién. Trén co s& két qua tinh toan
cia mo hinh sé phan tich danh gid muc do anh
hudng dén dong chay ha luu trong mua kiét va yéu
cau x4 ttru cac cong trinh thay dién dé dam bao
dong chay t6i thiéu ha luu.

2.2. Phuong phap va co s& khoa hoc nghién ctru

Nghién cttu da lua chon bo cong cu MIKE
BASIN @é tinh toan can bang nuéc trén luu vuec.

Céc so lieu vé khi tuong thuy van, s6 liéu vé tinh
hinh phat trién dan sinh kinh té, tinh hinh vé phat
trién ngudn nudéc duoc thu thap dén nam 2012 dé
tinh toan cac s6 lieu dau vao cho viéc thiét lap mo
hinh.

Can ct vao cac dac diém tu nhién, diac diém
mang ludi song sudi, hién trang ludi tram do mua,
khi tuong, thiy van luu vie song Vu Gia - Thu Bon
duoc chia thanh 5 viing tinh mo s6 dong chay. D6 1a
cac vung (1) ha luu Vu Gia - Tay Loan, (2) ha luvu
Thu Bon - Ly Ly, (3) Thu Bén dén Giao Thuy, (4)
Vu Gia dén Thanh My, (5) Vu Gia - Thanh My dén
Ai Nghia. Luong nuéc dén luu vuc da duoc tinh bing
mo hinh NAM duoc mé phdng trong thoi gian tir
1993 den 1996, kiém dinh trong thoi gian tir 1990
dén 1993.

Mo hinh tinh toan can bang nuéc da duoc lap va
tién hanh kiém dinh mé hinh trong nam 2010. Sau
khi moé phong va kiém dinh, bo thong s6 ctia mo
hinh da duoc 4p dung dé tinh toan can bing nudc

trong thoi gian tir 1978 dén 2012 cho 2 truong hop
khéng co6 cong trinh thay dién va c6 bac thang cong
trinh thay dién dén nam 2014.

Toan luu vuc dugce chia thanh 5 viung thay loi véi
32 khu sit dung nudc cho nong nghiép, 18 khu st
dung nudc cho cac nganh céng nghiép, thiy san,
dan sinh, 30 nut cong trinh hé chita, 8 nut cong trinh
thiy dién c6 dung tich long ho kha 16n bao gom thiy
dién Pak Mi 4, Song Tranh 2, Song Bung 3, Song
Bung 5, Song Bung 4, Séng Bung 6, A Vuong va
Song Con. Vi tri cong trinh thiy dién chinh dwa vao
trong so d6 tinh can bang nuéc trong hinh vé s6 2.

Hinh 2. So d6 tinh to4n can biang nuéc
MIKE BASIN liru vie song Vu Gia - Thu Bon

3. BANH GIA TAC BONG BEN DONG CHAY VA YEU CAU XA BE
BAM BAO DONG CHAY T0I THIEU VUNG HA DU

3.1. Tac dong déi voi dong chay ha heu

bé xem xét tac dong doi voi dong chay ha luu
song, da tinh toan va phan tich dong chay ha luu
trong truong hop c6 va khéng c6 bac thang coéng
trinh thay dién dén nam 2014.

Nhu cau st dung nudc cho cdc nganh nong
nghiép, cong nghiép, thily san, dan sinh duoc tinh
cho hién trang nam 2012.

Trong s6 8 cong trinh thiy dién vira va lon duoc
xay dung trén song Vu Gia - Thu Bén thi c6 7 cong
trinh tra nudc vé ha luu song, duy chi cé cong trinh
thuy dien Dak Mi 4 chuyén nuoc tir luu viee song Vu
Gia sang song Thu Boén. Do thuy dién DPak Mil
chuyén nuoc tir song Vu Gia sang song Thu Bén va
bac thang cong trinh thuy dién tac dong dén dong
chay ha luu phu thuoc vao cong suat phat dién nén
da xem xét tac dong dén dong chay mua kiét tir
thang 1 dén thang 9 tai hai tram thay van Nong Son
trén song Vu Gia va Thanh My trén song Thu Bén.
Dong chay mua kiét tai Nong Son va Thanh My
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trong truong hop cé va khong cé bac thang cong
trinh thay dién trong cac hinh sau:
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Hinh 3. Dong chay mua kiét tai Nong Son
va Thanh My
Phan tich két qua gitra truong hop c6 va khong
c6 bac thang cong trinh thuy dién cho thay:

+ Trén song Thu Bén tai tram thiy vin Nong
Son vé mua kiét, do co diéu tiét dong chay tir thuy
dién Song Tranh 2 va bo sung dong chay truyén tir
song Vu Gia sang song Thu Bon boéi thiy dien Dak
Mi 4 nén dong chay trén song Thu Bon tang trung
binh khoang 44 m?/s.

+ Trén song Vu Gia, khi cé bac thang thuy dién
séng Bung 3, 4, 5, 6 sé lam gia ting dong chay ha luu
mua kiét khoang 10 m?®/s. Nhung séong Vu Gia bi
mat luong dong chay do thiy dién Dak Mi 4 chuyén
nuoc khoi lwu viue sang song Thu Bon nén dong
chay ha luu séng Vu Gia trong mua kiét giam trung
binh khoang 26,91 m®/s.

3.3. Yeu cau xa @€ dam bao dong chay t6i thiéu
cta ha du

Theo phan tich tinh toan cta thay van, luu luong
toi thiéu dé dam bao nhu cau dung nuéc cho ha du
tan suat 85% tuong tng v6i nam 1993 trén song Vu
Gia trudc phan leu Quang Hué can 91 m®/s trong
thoi ky cap nudc gia tang thang 5 va 62 m®/s trong
cac thang con lai. Trén song Thu Bén truedc nhap luu
Quang Hué luu luong t6i thiéu can 117 m®/s trong
thoi ky cap nudc gia tang thang 5 va 80 m®/s trong
cac thang con lai.

Khi khong c6 he théng cong trinh thiy dién, dong
chay trung binh thang trén song Vu Gia va Thu Bén
déu khong dt théa man nhu cau dung nudc t6i thiéu
ctia ha du. Dong chay tan suat 85% so voi nhu cau
dung nuoc toi thiéu trén song Vu Gia tai vi tri truoc
phan luu Quang Hué thi€u 438,62 triéu m® va trén
song Thu Bén tai vi tri truéc nhap luu Quang Hué
thiéu 686,06 triéu m®. Thoi gian thiéu nudc tap trung
trong céac thang, tit thang 2 dén thang 8.

Tinh dén nam 2014, hé thong bac thang 8 cong
trinh thay dién vira va 16n trén luu vec séng Vu Gia -
Thu Bon da bé sung nudc trong cac thang mua kiét
cho ha du. Tai vi tri truéc phan leu Quang Hué trén
song Vu Gia, chi con 3 thang tir thang 6 dén thang 8
bi thiéu nudc véi téng luwong thiéu 163,44 triéu m?®
giam 275,18 trieu m® so voi khi khong co bac thang
cong trinh thiy dién. Tai vi tri trudc nhap luu Quang
Hué trén song Thu Bén, chi con thang 5 va thang 8
bi thiéu nudc voi téng lwong nudc thiéu 192,21 trieu
m?, gidm 493,54 trieu m® so voi khi khong cé bac
thang cong trinh thay dién. Cu thé cac thang thiéu
nudc khi c6 va khong c6 bac thang cong trinh thay
dién so voi yéu cau nhu sau:
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Bang 1. Nhu cdu nudc trong cic thang khi c6 va khong c6 bac thang cong trinh thity dién so véi yéu cau

Q vu ia trude phén luu Q vu cia thi€u Q1 Bén trude nhap luu Qunu Bsn thi€u
) Quang Hué (m?®/s) (m®/s) Quang Hué (m®/s) (m®/s)
Thang 1 Khong .. . | Khéng 1 Khoéng 1 Khong
Coho ho Qyc | Coho ho Co ho ho Qyc Coho ho
1 138,11 163,71 62 76,11 | 101,71 195,99 161,45 80 115,99 81,45
2 91,11 73,26 62 29,11 11,26 127,59 72,93 80 47,59 -7,07
3 77,70 33,75 62 15,70 -28,25 111,09 44,87 80 31,09 -35,13
4 73,70 18,72 62 11,70 | -43,28 80,66 44,11 80 0,66 -35,89
5 125,93 59,92 91 34,93 -31,08 79,82 4497 117 -37,18 -72,03
6 58,92 54,91 62 -3,08 -7,09 83,82 47,61 80 3,82 -32,39
7 42,74 42,69 62 -19,26 | -19,31 88,39 49,41 80 8,39 -30,59
8 21,29 21,79 62 -40,71 | -40,21 43,03 28,43 80 -36,97 -51,57
9 163,91 225,67 62 101,91 | 163,67 139,91 99,86 80 59,91 19,86
10 505,34 824,40 62 443,34 | 762,40 807,84 906,97 80 727,84 | 826,97
11 408,57 522,16 62 346,57 | 460,16 820,31 721,47 80 740,31 641,47
12 910,47 |1.024,46 62 848,47 | 962,46 | 1.164,92 |1.048,32 | 80 1.084,92 | 968,32
W thiéu (10° m®) -163,44 | -438,62 W thiéu (10° m®) -192,21 | -686,06

Nhu vay, khi c6 bac thang cong trinh thiy dién,
trén song Vu Gia tai vi tri truéc phan luu sang song
Quang Hué van bi thiéu nudc trong cac thang 6, 7, 8
voi téng luwong thiéu 163,44 triéu m® va trén song
Thu Bon tai vi tri truéc nhap luu song Quang Hué
van bi thiéu nudc trong cac thang 5, 8 voi tong luong
thiéu 192,21 trieu m®.

Bac thang cong trinh thay dién vira va 16n trén
luru vuce song Vu Gia - Thu Bén tinh dén nam 2014 c6
cac thay dién Song Tranh 2, Dak Mi 4, Song Bung 3,
Séng Bung 4, Séng Bung 5, Song Bung 6, A Vuong
va Séng Con da duoc xay dung va van hanh. Trong
sO cac cong trinh thuy dién da xay dung thi chi co 4
cong trinh Pak Mi 4, A Vuong, Séng Bung 4 va Song
Tranh 2 c6 dung tich hiéu ich kha lon cé thé tham
gia diéu tiét cap nuoc bd sung cho ha du vé mua
kiét. Dung tich hitu ich cta thuy dién Dak Mi 4 dat
158,03 trieu m?/310,32 trieu m® toan bo. Dung tich
hitu ich cta thuy dién A Vwong dat 266,5 triéu
m?®/343,55 trieu m® toan bo. Dung tich hitu ich cia
thuy dién Song Tranh dat 521,1 trieu m?/733,4 triéu
m?® toan bo. Dung tich httu ich ctaa thiy dién Song
Bung 4 dat 234 trieu m?®/510,8 triéu m?® toan bo. Cac
cong trinh thay dién con lai Song Bung 3, Song
Bung 5, Séng Bung 6, Séng Con c6 dung tich hiéu
dung nho khoang vai chuc trieu m® hodc khong cé
dung tich hitu ich, chi st dung dong chay co ban dé
phat dién nén khong c6 kha nang diéu tiét cap nudc
cho ha du.

Thay dién Dak Mi 4, A Vuong va Song Bung 4
nam trén thuong du song Vu Gia nhung khi phat
dién thi chi c6 dong chay cia A Vuong va Song
Bung 4 vé ha luu song Vu Gia con dong chady qua
thuy dién Dak Mi 4 duoc chuyén vé ha luu song Thu
Bon. Trén song Thu Bén c6 thiy dién song Tranh 2
khi phat dién dong chay sé vé ha luu song Thu Bon.
Nhu vay ha luu song Vu Gia chi duoc nhin nudc tir
thay dién A Vuong va Song Bung 4, con ha luu Thu
Bon sé nhan dugc luong nudc tir thiy dién Song
Tranh 2 va thay dién Dak Mi 4.

Trén song Vu Gia, theo tinh toan téng luong
thiéu mua kiét (Tt thang 1 dén thang 9) dé dam bao
dong chay t6i thiéu tai vi tri tru6c phan luu song
Quang Hué trong truong hop c6 cong trinh thay
dién 1a 163,44 trieu m® va trong truong hop khong co
cong trinh thuy dién 1a 438,62 trieu m®. Téng dung
tich hitu ich caa 2 ho thay dién A Vuong va Song
Bung 4 1a 500,5 triéu m®, 16n hon téng nhu cau thiéu
ctua ha du trong truong hop khong cé cong trinh
thiy dién khoang 62 trieu m®. Téng luong nudc thira
trong cac thang 1 dén thang 5 va thang 9 dat gan 700
trieu m®. Nhu vay co thé van hanh thay diéen A
Vuong va Song Bung 4 dé dam bao dap tmg nhu cau
dong chay to6i thiéu cta song Vu Gia truedc phan luu
song Quang Hué.

Trén song Thu Bon, theo tinh toan téng lwong
thiéu mua kiét (Tt thang 1 dén thang 9) dé dam bao
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dong chay toi thiéu tai vi tri treoc nhap luu song
Quang Hué trong truong hop c6 cong trinh thiuy
dién 1a 192,21 triéu m® va trong truong hop khong co
cong trinh thuy dién 1a 686,06 trieu m®. Téng dung
tich hitu ich cta 2 hé thay dién Song Tranh 2 va Dak
Mi 4 1a 679,13 trieu m®. Nhu vay truéc nam tan suat
85% xay ra, rieng 2 ho thiy dien Song Tranh 2 va
bak Mi 4 tich day nuoc. Khi cong trinh thiay dién
bak Mi 4 va Song Tranh 2 van hanh dé dam bao
muc tiéu phat dién thi cac thang tir thang 1 dén
thang 4, 6, 7 va 9 thita nuéc. Téng luong nuoc thira

trong cac thang tir thang 1 dén thang 4, 6, 7 va 9 dat
693,22 trieu m®. Nhu vay co thé van hanh thuy dién
Dak Mi 4 va Séng Tranh 2, giam luong xa trong cac
thang thira nuoc (thang 1, 2, 3, 4, 6, 7, 9) dé cap bu
cho thang 5 va thang 8 thiéu nuoc dé dam bao dap
tmg nhu cau dong chay t6i thiéu ctia song Thu Bon
treoc nhap luu song Quang Hué.

Luu lwong yéu cau xa tir cac cong trinh thiy dién
dé dam bao dong chay t6i thiéu viing ha du.

Bang 2. Liru luong yéu cau xa

Yéu cau x4 tir cong trinh Luu luong
Thang mua thiy dién (m®/s) trén song (m?/s)
kiet Séng Tranh| PakMi4 | AVuong | Song Bung 4 Vljl’\lei?gi; ¢ Th(l}liio%zl;oc
1 47,45 30,47 23,43 47,94 127,7 188,97
2 21,63 13,52 17,86 21,75 65,4 85,33
3 31,54 17,57 14,84 36,65 62,96 80,80
4 43,79 6,59 19,04 36,87 62,6 80,96
5 74,54 11,56 15,09 27,64 99,0 117,00
6 45,54 1,58 7,45 2,25 62,47 80,36
7 44,55 2,55 5,81 20,64 62,25 81,25
8 32,79 29,15 40,48 1,01 68,20 82,33
9 29,26 40,26 31,93 40,85 156,7 139,96

Do viéc thay ddi yéu cau xa theo cac thang dé
dam bao dong chay t6i thiéu nén luong dién trung
binh thang theo cac thang tng véi tan suat 85% cua
cac cong trinh ciing thay d6i, nhung téng lwong dién
trung binh nam tan suat 85% gan nhu khong thay
déi.

Voi viec diéu tiét dong chay gitta cac thang dam
bdo theo yéu cau toi thiéu chi lam thay déi luong
dién phat gitta cac thang ma gan nhu khong lam
thay déi san luong dién cta cac cong trinh. Ung véi
nam tan suat 85%, san luong dién ctia cac cong trinh
thay dién Pak Mi 4 dat khoang 435 kWh, Song
Tranh 2 dat khoang 550 kWh dén 566 kWh, A Vuong
dat khoang 611 kWh dén 621 kWh va thuay dién
Song Bung 4 dat khoang 493 kWh dén 509 kWh.

4. KET LUAN

Bang viéc st dung moé hinh MIKE BASIN,
nghién ctru da tinh toan can bang nudc va phan tich
anh hudéng ctia bac thang 8 céng trinh thay dién 16n
nam 2014 trén luu vuc song Vu Gia - Thu Bén doi véi
dong chay mua kiét va yéu cau xa tir bac thang thay
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dién dé dam bao dong chay toi thiéu ving ha du cta
luu vuce song Vu Gia - Thu Bén.

Bac thang cong trinh thiy dién c6 tac dong dang
ké dén dong chay mua kiét ha leu. Voi viéc thiy dién
bak Mi 4 chuyén nuoc tir song Vu Gia sang song
Thu Bon cung voi tac dong ciia hé thong cong trinh
thay dién A Vuong, Séng Tranh 2 va bac thang cong
trinh thiy dién trén séng Bung sé lam gia tang dong
chay mua kiét trén song Thu Bon tai tram Nong Son
khoang 44 m®/s va lam giam dong chay trén song Vu
Gia tai tram Thanh My khoang 26,9 m®/s.

Dung tich hiéu dung ctia bac thang cong trinh
thiy dién hién c6 ¢t dam bao dé cap cho nhu cau toi
thiéu cta ha du trong mua kiét. Bang viéc van hanh
giam luong x4 cac thang thira nudc dé cap bu trong
cac thang thiéu nudc ma khong bi anh hudng nhiéu
dén san luong dién trung binh ndm cta cong trinh
thay dién

Tuy nhién budc thoi gian trong moé hinh méi tinh
theo thoi doan thang nén két qua tinh toan mai chi
cho thay tong thé ma chua phan anh dung duoc thuc
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té viec van hanh cting nhue nhu cau ldy nuéc thuc té
ctia ha du. Do vay can nghién cttu xay dung quy
trinh van hanh chi tiét cia hé thong bac thang cong
trinh thay dién trong mua kiét trong nhting nghién
ctru tiép theo.
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DISCHARGE TO MAINTAIN MINIMUM FLOWS IN VU GIA-THU BON RIVER BASIN
Tran Thi Nhung, Nguyen Van Tuan
Summary

Vu Gia - Thu Bon is one of the largest river systems in Vietnam. In the basin, many hydropower plants have
been built to exploit water resources in the main flow - upstream and midstream of the river. This study
chose MIKE BASIN toolkit to calculate the water balance in the entire basin regarding various water uses,
i.e. agriculture, livestock, fisheries, industry, domestic use, environment, etc., taking into account impacts
of the cascade hydropower plants on water resources, then evaluated the impacts on flows in the
downstream and water discharge to maintain minimum flows. The water balance model analyzed the
impacts of hydropower plants with relatively large reservoirs, including Pak Mi 4, Song Tranh 2, Bung
River 3, Bung River 5, Bung River 4, Bung River 6, A Vuong and Con River. The results show that the
existance of the aforementioned hydropower plants has increased the average flows in the dry season on
Thu Bon river at Nong Son station (about 44 m®/s) and reduced the flow on Vu Gia river at Thanh My
station (about 26.9 m®/s). To maintain the minimum flows in the downstream, the cascade hydropower
plants should give an additional discharge of 3 m®/s to 40 m®/s in June, July and August before the
diversion to Quang Hue river on Vu Gia river, and about 37 m®/s in May and August before the intersection
of Quang Hue river into Thu Bon river.

Keywords: /mpacts on flows in the downstream, MIKE BASIN model, minimum flow, Vu Gia — Thu Bon
river basin.

Nguoi phan bién: PGS.TS. Tran Viét On
Ngay nhéan bai: 27/10/2015

Ngay thong qua phan bién: 27/11/2015
Ngay duyét dang: 4/12/2015

NONG NGHIEP VA PHAT TRIEN NONG THON - THANG 1/2016



