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Tém tit. Dong chay kiét song Ba xuét hién khong ddng bo trén cac nhanh séng. Tinh toan van
hanh lién hd chira trong mua kiét cAn dugc tién hanh véi cac td hop dong chay kiét dén cac hd
chira twong ting v6i tan suat bao dam. Tir cac phén tich tinh ddng bo cua dong chay kiét song Ba,
lua chon duge cac ndm kiét dién hinh va td hop dong chay kiét dén cac hd chtra theo tin sut, lam
co s cho bai toan van hanh lién hd chira dam bao sir dung hop 1y tai nguyén nudc mua kiét trén

Ivu vuec.

1. Pic diém mua kiét Iru vyre song Ba
1.1. Bdc diém mia kiét

Séng Ba 1a mot song 16n ¢ mién Trung Viét
Nam [1]. Mua kiét trén luu vuc séng Ba kéo dai
8 thang d6i v6i ving ha luwu, tir thang I dén
thang VIII) véi tong lugng dong chay chi chiém
25% dén 30% tong lugng dong chay nim va
kéo dai 6 thang & thuong luu tir thang XI dén
thang IV nam sau, tong lugng dong chay chiém
25% dén 30% tong lugng dong chay nim. Pic
biét ving ha luu, trong nam con c6 2 thoi ky
kiét, thoi ky thir nhat xudt hién vao thang IV,
thoi ky kiét thir 2 xuét hién vao thang VIII. Hai
thang VII va VIII luong dong chay chi chiém
3,2% lugng dong chdy ndm.Dong chay kiét
nhat trén luu vuc song Ba thuong xuét hién vao
thang III hodc IV d6i véi ving thuong va trung
du, vao thang IV hodc VIII d6i véi ving ha du.
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Mo dun dong chay kiét trong cac thang nay tir 2
+ 5 1/skm’ viing thuong va trung du, tir 5 + 12
I/skm” viing ha du. Dong chay kiét ngay thuong
roi vao thang c6 dong chay kiét nhit. M6 dun
dong chay kiét nhét tir 2+3 1/skm® di véi ving
thuong va trung du, 2+8 I/skm® d6i v6i ving ha
du.

Pay 1a luu vuce ¢b vi tri quan trong vé kinh
té va an ninh qudc phong cta ving Ty nguyén
va ven bién mién Trung [2]. Co cdu phat trién
kinh té tir truéc dén nay van ldy nong — lam
nghiép 14 chinh. Tuy vdy nén kinh té nong 1am
nghiép dang c6 chiéu huéng giam dan dé ting
gia tri co cdu cong nghiép - dich vu du lich cho
phut hop v6i xu thé phat trién kinh té chung cua
dat nudc.

1.2. H¢ théng hé chira diéu tiét mia kiét

Pé sir dung va khai thac hidu qua tai
nguyén nude, cac hd chira trén luu vuc song Ba
da dugc xay dung. Hién nay hd chira Ayun Ha
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da xay dung, ddm bao tudi cho toan bd vung
tudi Ayunpa véi dién tich tudi la 38475ha.
Ngoai dién tich tudi theo quy hoach 1a 38473ha
con tang dién tich tudi cia cong trinh 1én 42000
ha theo yéu cau cua tinh Gia Lai: Day 1a ving
ciy cong nghiép, ca phé, cao su va canh dong
laa nude nén rit can nude tudi ciia hd Ayun ha.
Cong trinh con cép nude cho toan bd thi tran
Ayunpa. Ho chira séng Hinh dam bao tudi cho
10464 ha dién tich cta huyén S6ng Hinh va mot
phan luu vyc séng Ban Thach. HO chtra song
Ba Ha bit dau dua vao hoat dong, nam &
thuong luu dap dang thuy loi Pong Cam, véi
dung tich toan bo 1 349,7 10°m’ kha 16n nén ¢
thé tang cuong luong nude tudi cho dap Pong
Cam trong mua ki€t vdi dién tich tudi dam bao
la 19800ha. NMTD AnKhé-Kanak c6 2 muc
tiéu: tudi tai chd cho ving An Khé va chuyén
nudc tudi cho ving nam Song Kon thude tinh
Binh Dinh. Hai dién tich la 4703ha & An Khé
va 14200 ha lia hai vu luu vuc song Kon.
Luong nuéc chuyén qua song Kon 1a Q90%
=11,3m%s va Q75% =14,2m’/s. V& dén sinh,
cong nghiép, lwong nude cho thi x3 An Khé can
44106m’ . Nu6c cia NMTD Krong Hning phuc
vu tuéi cho 12.000 ha cua cac vung lan cén
thudc 2 tinh Phu Yén va ik Lic. [3]

2. Phan tich t6 hop kiét lvu vure song Ba

2.1. Khéi phuc dong chay nam

Dé phan tich va t6 hop dong chay kiét can
xac dinh chudi dong chay thang cac nim cho
ting vi tri tuyén dap ho chira. Chudi dong chay
nim tram thuy vin An Khé va tuyén cong trinh
thuy dién An Khé 1977-2007 duoc tinh theo
tram thuy vin An Khé. Chudi dong chay nim
tuyén Ayun Ha dugc tinh theo tram thuy vin
Ayunpa theo phuong phap mé hinh toan dé
khoi phuc chudi s6 liéu dong chay cho thoi ky

1977-2007, sau d6 st dung md hinh phan phdi
khu giira gitta tram Cling Son va tram song
Hinh cong tram An Khé. Chudi dong chay
tuyén Krong Hning duoc tinh theo tai liéu dong
chdy tram thuy van Krong Hnang va tai liéu
dong chay tram thuy van An Khé theo phuong
phap tuong quan dong chay, sau do6 st dung mo
hinh phan phéi khu giita, giita tram Cting Son,
tram song Hinh, tram An Khé.

Tram thiy van Cling Son ¢ ha luu ctra nhap
luu gitta song Hinh va song Ba, khi nha may
thiy dién Song Hinh phat dién, luu luong qua
nha may thuy dién S6ng Hinh chay vao song
Con d6 vao ha luu tram thuy vin Cing Son.

Nam 2000 nha may thuy dién Song Hinh
bat dau phat dién tir thang IV - XII, tong luu
lugng phat dién trong cac thang 1a 220,45 m’/s,
luu lugng trung binh thang phat dién la 18,37
m’/s, luu lugng phat qua tram thay dién duoc
cong vao luu luong tram thily vin Cing Son dé
khoi phuc lai trang théi chay tu nhién ban dau
trudc khi s dung s6 lieu thily van cua tram dé
tinh toan.

Chudi dong chay nam tuyén dap Song Hinh
dugc tinh theo tram thuy van Song Hinh va tai
liéu tram thuy vin dung riéng long hd Séng
Hinh, tir nim 2000 dén ndm 2007 dugc lay theo
tai liéu van hanh clia nha may thuy dién Song
Hinh.

2.2. Phén tich t6 hop kiét luu vuc song Ba

T6 hop dong chay can trén luu vyc ¢ day
dugc xét cho 3 nhanh song véi cac vi tri dai
dién: 1) Thuong ngudn song Ba, xét tai An Khé
la dau vao cho hd chira An Khé-Kanak.
2) Nhanh Ayun, xét tai Ayun Ha 14 dau vao
cho hd chira Ayun Ha. 3) Nhanh Krong Hning
va Song Hinh, xét tai tram thuy vin Song Hinh
1a dau vao cho hd chira Séng Hinh. 4)- Ha luu
song Ba, xét tai tram Cung Son.
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2.2.1. S déng bé vé thoi gian xuat hién dac
trung dong chay can

Thong ké thoi gian xuat hién va gia tri dong
chay thang nho nhat, 3 thang lién tuc nho nhat
theo két qua tinh toan tir mo hinh tai cac tuyén
dap tir 1977-2007. Cho r::ing tai 5 vi tri ma co6 3
vi tri xuat hién dic trung dong chiy can cung
thoi gian, ta xem nam d6 xuét hién kha dong bo,
dudi 2 vi tri 1 khong ddng bo va ca 5 vi tri déu
xudt hién 13 rat dong bd. Qua théng ké thiy
rang khong phai hau hét cac truong hop dong
chay 3 thang nho nhét xuit hién kha dong bo
tro 1én thi dong chay 1 thang nho nhat ciing
xuit hién dong bd tuong mg trén cac tuyén.
Mua can trén luu vuc Song Hinh tach riéng ra
mot nhom khac, 3 thang lién tuc nho nhat xuat
hién vao thang VI-VIII, thang kiét nhét xudt
hién vao thang VIII. Cac luu vuc khac c6 dong
chay 3 thang lién tuc nho nhat 1a thang II-IV va
thang c6 dong chay nho nhét 14 thang IV kha
tuong dong nhau.

2.2.2. Bdc trung dong chay mua can trung
binh nhiéu nam

Dong chay mua can trén séong Ba khong
tuong dong nhau, s& di co hién twong trén vi
diéu kién dia 1y ctia luu vuc va ché do khi hau
trén luu vue quyét dinh.Khac véi cac luu vuc
khac, dong chay trén luu vuc song Ba la kiét
nhét so v&i cac luu vue khac trén 1anh thd nude
ta, ké ca cac luu vuc trén dai ven bién mién
Trung. Tai tram thuy van Cing Son, luu lugng
nho nhat quan tric duge chi 10,6 m’/s, tuong
g Mk=0,871/skm’. Trén luu vyc song Ba nim
1983 1a nam kiét nhat, tuy nhién nam kiét nhat
trén luu vuc song Hinh lai 1a nam 1998. Trong
5 vi tri xem xét chi ¢6 3 tram 1a An Khé, Séng
Hinh va Cling Son 1a c6 tai liéu thuc do luu
luong, con 2 vi tri khac 1la Ayun va Krong
Hnang la tai li¢u tinh toan nén muc do chinh
xac khong cao

3. Lua chon té hop dong chay kiét luu vy
song Ba

3.1. Nguyén tdc lwa chon kich ban can kiét [4]

Trong qué trinh tinh toan, dé lya chon dugc
t6 hop kiét phu hop, can tudn theo mot sb
nguyén tdc sau:

a) Khong chi xét riéng muia can ma xét ca
nim (theo nim thity van); b) Can kiét xy ra
dong bo trén toan luu vuc, khong chi riéng ré
cho tirng vi tri; c)Nam lua chon phai dién hinh
cho mirc dd can kiét trén toan hé théng va la
nam bat loi, tirc 13 dong chay toan nim nho va
mua can ciling kiét, li tiéu man nho; d)Trong
thuc t& han héan da xéy ra vao cac cac nam do;
e)Quan diém ngudn cung cap nudc cho hé
thdng 1a tong luu lugng dén vi tri cac ho.

T hop hd An Khé-KaNak thyuc hién nhiém
vu cip nudc cho song Koén vao mua kiét, khong
tham gia diéu tiét dong chay kiét ha luu, chi
duy tri mot lugng dong chay t6i thiéu vé ha
lvu (QMT=1,76 m3/s). H5 Krong Hning da
hoat dong cudi ndm 2010. Do d6 van hanh mua
kiét co 4 hd tham gia, viéc tinh todn van hanh
duoc thuc hién voi 4 hd 1a song Ba ha, song
Hinh, Ayun ha va Kréng Hnang. Tram dugc
chon 1am chuédn dé t6 hop theo tan suat 1a mot
tram ha luu, do6 1a tram thiy van Cing Son. Tuy
nhién luu lugng tai Cing Son lai bao gém ca
nhanh An Khé. Do viy, cin xem tong luu luong
nay nhu luu lugng dugc do tai mot tram thuy
van “gid dinh” nao d6 ¢ ha luu, da loai tri anh
huéng cia cac hd An Khé-KaNak. Tai tram
“gia dinh” nay, dong chay phan anh tinh hinh
can kiét cua ngudn nudc toan hé théng. Do do
phan tich mirc do han tai timg vi tri ho dong
thoi phai xem xét ca mirc do han cua tram “gia
dinh”. Phan tich twong quan cho thdy, c6 thé coi
din bién dong chay mua can tai tram nay tuong
tu tram thiy vin Cung Son véi hé s twong
quan bang r=0,9158..
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3.2. Lua chon nam dién hinh

Tu nguyén tic Ivrra chon kich ban can kiét va
phan tich tinh dong bo va mirc do xay ra can
kiét tai cac tuyén cong trinh, lya chon dugc mét
s& nam thuy van 1am niam dién hinh nhu sau:
1982-1983; 1997-1998, 2004-2005; Cac nam
nay hau hét roi vao cac niam chiu anh huéng
ctia El-Nino va han han thiéu nuéc duge théng
ké, phan tich ¢ trén. Vao cac nam nay, trén tat
ca cac tuyén, dong chay nam déu ¢ muc rat can,
tai Cing Son dong chdy nam thuy van tuong
Gmg véi cac tan sudt P=85%; 95% va 90%.
Dong chay mua can, 3 thang can nhat va 1
thang can nhét déu roi vao mirc d6 can va rat
can. Muc do d@)ng bd can kiét thé hién rd rét
gitra cc tuyén va can kiét xay ra trong toan nam.

Nhu vay céc tinh toan s& dugc thuc hién véi
3 nam dién hinh d6 1a cac nam thiy vin 1982-
1983; 1997-1998 va 2004-2005. D1 nhién dong
chay nam 2004-2005 1a dong chay tu nhién, da
xtr Iy phan dong chay do cac hod diéu tiét. Dé
dam bao can bang nude st dung tong luu luong
4 hd dé tinh ty 18 thu phong.

3.3.T6 hop kiét theo tan sudt

Kich ban can kiét dugc xét toan hé théng
chtr khong xem xét riéng r€ cho tung tuyén. Pé
phan anh mirc d6 can kiét cia hé thong, tong
lru luong nam dén 4 hd Gng voi cac tan suat
khéc nhau duge tinh toan. Tan suét dé tinh toan
dong chay kiét cho tudi 1a 75%;, cho cong
nghiép 1a 90%.[5].

Céc bude xay dung cac kich ban can kiét
nhu sau:

- Tinh tong dong chay nim, mua can dén 4
ho Qnp4ho, Qlp4hd mg véi cac tan suat 75, 90%

- Téng luong dong chay mua 1i bang téng
dong chay nam trir di tong dong chay mua can
clng tan sudt.

- Xac dinh ty 1& dong gop cia timg hd so
v6i tong 4 ho cho timg mua ctia nam dién hinh:

Kca=Qca/Qc4hd ; Kla=Qla/Q4hd.

- Xac dinh tong lugng dong chay timg hd
g voi tan sudt p:

Qcp= Qcp4hd Kca; Qlp= Qlp4hd. Kla

- Xac dinh hé s6 thu phong riéng r€ mua can,
mua 1ii ing véi tan sudt P cho timg ho:

Kcan= Qcp/Qca; Klii= Qlp/Qla

Trong d6: Q4hd 14 tong dong chay 4 hd cua
nam dién hinh; Qnp 1a dong chay nam thiy vin
g v6i tan suit P; Kca, Kla 1a ty 16 dong chay
mua can va 1ii timg hd so véi tong 4 hd ctia nim
dién hinh; Qlp, Qla: Dong chay mua 1ii ing véi
tan sudt P va cua nam dién hinh; Qcp, Qca:
Dong chay mua can tng véi tan sut P va cia
nam dién hinh; Kcan; KIi 1a hé sd thu phong
mua Il va mua can theo tan sét P.

Thu phong phan phdi dong chay theo nim
dién hinh cho cac tuyén. Hé sé thu phong Kcan
cho cidc mua can, va Kli cho mua li riéng
biét.Két qua tinh toan dong chay kiét to hop tai
cic hd chua trén song Ba theo cac nam dién
hinh chi ra trong bang 3 va 4.

Trong tinh toan diéu tiét lién hd mua kiét
can tinh véi dong chay thoi doan ngdn hon, ¢
mirc ngay hodc tudn (10 ngay) Tur dong chay
thang mg voi tan suit theo cac nam dién hinh
xac dinh dugc dong chay thoi doan ngén (ngay,
tudn) bang cach thu phong theo ty 18:

QTP = changsP. ‘KT

trong d6: QTP 1a dong chay thoi doan ngin can
tim; QthangP 1 dong chay thang theo tan sut
clia timg nim dién hinh vira tinh dugc & trén;
KT 1a hé s6 thu phong, dugc tinh theo:

K QTa

r——
changa

Véi: QTa la dong chay thoi doan T cua nam
dién hinh; Qthanga 1a dong chay thang ciia nim
dién hinh. Py chinh 13 ddu vio cua bai toan
van hanh lién hd chita mua kiét.
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Bang 1. Dong chay thang nim mg v&i tan suét can kiét 75% trén hé théng

IX X XI  XI 1 II m 1v Vv VI  VII VII Li can Nam

Phan phéi nam 1982-1983. K can=1.29997; K lii=2.56489; K nam=1.99508

Song Baha 682.3 345.2 234.7 99.26 24.08 16.87 9.633 5.577 38.62 125.4 58.63 266.5 340.4 68.17 158
Ayun ha 139.8 70.28 47.19 19.75 6.175 4.381 2.496 1.456 10.54 35.42 15.96 71.63 69.25 18.51 36.91
Krong Hnang 126.2 63.35 42.58 17.95 3.367 2.392 1.365 0.793 5.746 19.33 8.697 39.13 62.52 10.1 26.53
Song Hinh ~ 29.24 51.04 130 71.56 40.05 22.1 13.77 10.58 8.437 10.37 10.02 14.18 70.47 16.19 34.53
Tong4hd  977.5 529.9 454.5 208.5 73.67 45.75 27.26 18.41 63.35 190.6 93.31 391.4 542.6 113 256
TB 4 hd 244.4 132.5 113.6 52.13 18.42 11.44 6.815 4.602 15.84 47.64 23.33 97.86 135.7 2824 64

Phdn phoi nam 1997-1998. K can=2.00826; K Li=1.226107; K nam=1.38437

Séng Baha 387.3 408.9 330.3 103.7 84.31 79.59 61.29 36.55 66.17 49.14 58.8 149.6 307.6 73.18 149.4
Ayun ha 108.5 114 84.72 26.97 10.54 10.34 7.852 3.796 7.973 5.944 7.41 20.08 83.56 9.243 35.72
Krong Hnang 73.44 77.12 57.38 18.27 14.36 14.06 10.68 5.121 10.84 8.093 10.1 27.51 56.55 12.6 27.13
Song Hinh ~ 31.51 49.53 183.3 63.39 40.27 17.49 9.077 6.667 10 7.591 9.037 10.36 81.93 13.81 37.24
Tong4hd  600.8 649.6 655.7 212.4 149.5 121.5 88.91 52.13 94.99 70.77 85.35 207.6 529.6 108.8 249.5
TB 4 ho 150.2 162.4 163.9 53.09 37.37 30.37 22.23 13.03 23.75 17.69 21.34 51.89 132.4 27.21 62.37

Phdn phoi nam 2004-2005. K can=1.417465; K lii=2.654772; K nam=2.113294

Song Baha 573.7 262.8 217.4 223.3 59.51 56.17 43.26 25.8 46.71 34.69 41.5 105.6 319.3 73.56 157.9
Ayun ha 127.7 53.1 37.43 40.35 3.679 2.796 2.737 2.884 6.18 1.928 3.605 39.73 64.64 7.942 24.73
Krong Hnang 109.1 45.13 32.12 34.51 2.977 2.268 2.254 2.367 5.103 1.588 2.963 32.6 55.22 6.515 21.13
Song Hinh  130.6 59.73 49.64 50.97 12.38 8.733 7.627 7.769 15.93 8.704 11.44 80.24 72.74 19.1 38.25
Tong4hd  941.1 420.8 336.6 349.1 78.54 69.97 55.88 38.82 73.92 46.91 59.51 2582 511.9 107.1 242
TB 4 ho 235.3 105.2 84.16 87.28 19.63 17.49 13.97 9.704 18.48 11.73 14.88 64.54 128 26.78 60.49

Bang 2. Dong chay thang nam (g véi tan suét can kiét 90% trén hé thong

IX X XI XI I II m 1 v VI VII VII Li can Nam

Phdn phoi nam 1982-1983. K can=0.92904; K 1i=1.818831; K nim=1.417994

Séng Baha 483.8 244.8 166.4 70.39 17.21 12.06 6.884 3.986 27.6 89.64 41.9 190.5 241.4 48.72 112.3
Ayun ha 99.13 49.84 33.47 14 4.413 3.131 1.784 1.041 7.535 25.32 11.41 51.19 49.11 13.23 26.23
Krong Hnang 89.49 44.93 30.19 12.73 2.406 1.709 0.975 0.567 4.106 13.81 6.215 27.96 44.33 7.22 18.86
Song Hinh ~ 20.73 36.19 92.21 50.75 28.62 15.79 9.839 7.562 6.029 7.414 7.163 10.14 49.97 11.57 24.53
Tong 4 ho 693.2 375.8 322.3 147.9 52.65 32.69 19.48 13.16 45.27 136.2 66.69 279.7 384.8 80.73 181.9
TB 4 hod 173.3 93.94 80.57 36.97 13.16 8.173 4.87 3.289 11.32 34.05 16.67 69.94 96.19 20.18 45.48
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Phdan phoi nam 1997-1998. K can=1.435232; K li=0.869466; K nam=0.983944

Song Baha 274.7 290 234.2 73.56 60.25 56.88 43.8 26.12 47.29 35.12 42.02 106.9 218.1 52.3 106.2

Ayun ha

76.95 80.86 60.08 19.13 7.535 7.391 5.612 2.713 5.698 4.248 5.296 14.35 59.25 6.606 25.39

Krong Hnang 52.08 54.69 40.69 12.96 10.26 10.05 7.635 3.66 7.75 5.784 7.219 19.66 40.1 9.002 19.29
Séng Hinh ~ 22.35 35.13 130 44.95 28.78 12.5 6.487 4.765 7.147 5.425 6.459 7.406 58.1 9.871 26.47

Tong 4 hd

426 460.6 465 150.6 106.8 86.82 63.54 37.26 67.89 50.58

61 148.3 375.6 77.78 177.3

TB 4 hod 106.5 115.2 116.2 37.65 26.71 21.7 15.88 9.315 16.97 12.64 15.25 37.09 93.89 19.45 44.33

Phdn phoi nam 2004-2005. K can=1.013012; K lii=1.882571; K nam=1.502029

Song Baha 406.8 186.4 154.2 158.3 34.04 24.01
Ayun ha
Krong Hnang 77.37
Song Hinh
Téng 4 hd

21 21.39 43.86 23.95 31.5 220.8 226.4 52.57 112.2
90.55 37.65 26.54 28.62 2.533 1.925 1.884 1.986 4.255 1.327 2.482 27.35 45.84 5.468 17.57
32 22.78 24.47 2.127 1.621 1.611 1.692 3.647 1.135 2.117 23.3 39.16 4.656 15.02
92.62 42.36 35.2 36.15 8.844 6.24 5.45 5551 11.39 6.22 8.175 57.34 51.58 13.65 27.19
667.4 298.4 238.7 247.6 47.54 33.79 29.94 30.62 63.15 32.63 44.28 328.8 363 76.35 172

TB 4 ho 166.8 74.6 59.68 61.89 11.89 8.449 7.486 7.656 15.79 8.157 11.07 82.21 90.75 19.09 43

4. Két luan

Véi quan diém can kiét toan hé théng la
xét tong hop cua ca 4 tuyén nghién ctu, dyua
vao phan tich t6 hop can va quy mé can kiét
xéy ra trén tung tuyén, Iva chon dugc cac nam
dién hinh dé xay dung kich ban can kiét.

Cung tong luong dong chay nam, nhung
phan phdi dong chay quyet dinh mutrc d6 bét loi
cho viéc diéu tiét cp nudc cua hé thong hd
chtra. Trong cic nam quan tric, c6 nim 1982-
1983; 2004-2005 va 1997-1998 la cac nam han
dién hinh nhét cho cho song Ba. Vao cac nim
nay, trén tit ca cac tuyén, dong chay nim déu
& murc rit can. Dong chay mua can, 3 thang
can nhat va 1 thang can nhét déu roi vao mic
dd can va rat can. Murc do déng bo can kiét thé
hién 16 rét giita cic tuyén va can kiét xay ra
trong toan nam.

Nhu ciu nuéc toan hé théng kéo dai tir
thang IT dén thang VIII, ¢6 2 thang 16n nht roi
vao thang III (hodc IV) va thang VII
(hoacVIIT) thudng tring véi 2 thang kiét nhat
clia dong chiay. Pay chinh 1a thoi gian can
quan tam trong phdi hop diéu hanh giira céc ho.

Két qua qua trinh dong chay dén 4 hd va
két qua nghién ctru phan tich t6 hgp dong chay
kiét trén luu vuyc song Ba 1a diu vao quan
trong cua bai toan van hanh hd cip nudc mua
kiét.. Bai bao nay dugc thuc hién véi sy hd tro
cuia dé tai KC.08.30/06-10
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Combination of lowest flow and regulation of reservoirs
system in Ba river basin
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The lowest flow occurs asynchronously in tributaries of Ba river. Thus, computation of the
operation of conjunction reservoirs in dry season needs to be executed with the combination of lowest
flows which run to the reservoirs corresponding with the design frequencies. From analyses of
synchrony of the lowest flow in Ba river, the driest year and the combination of lowest flows which
run to the reservoir corresponding with design frequencies are founded, as basis for the operation of
conjunction reservoirs to ensure the rational use of water resources in dry season.



