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Lu n v#n th%c s& khoa h)c “Nghién c+u +ng d.ng va phat triOn mé hinh
Athen v n hanh lién h3 ch+a |,u v4c séng Ba™ 5a 5, 6¢ hoan thanh thi Khoa Khi
t,6ng Th8y v#n va H9i d, 7ng h)c, Tr, :ng <%i h)c Khoa h)c T4 nhién, <%i h)c
Qu>c gia Ha N?i thang 12 n#m 2011. Trong qua trinh h)c t p, nghién c+u va hoan
thanh lu n v#n, tac gi9 58 nh n 5,6¢ s4 giup 5@ rAt nhiBu c8a thCy cd va 53ng
nghiDp.

Tr,Ec hFt, tac gi9 xin gGi Izi ¢c9m 7n chan thanh 5Fn PGS.TS NguyHn Hlu
Kh9i la ng, :i tr4c tiFp h,Eng dJn, gidp 5@ trong qué trinh nghién c+u va hoan

thanh lu n v#n.

Tac gi9 cKng chan thanh ¢c9m 7n TS. D, 7ng V#n Khanh va cac 53ng nghiDp
t%i Trung tdm Quy ho%ch va <iBu tra tai nguyén n,Ec, B? Tai nguyén va Moi
tr,zng 5a hL tr6 chuyén mén, thu th p tai liDu lién quan 50 lu n v#n 5,6¢ hoan
thanh.

Trong khudn khM c8a lu n v#n, do th:i gian va 5iBu kiDn h%n chF nén khong
tranh khNi nhlng thiFu sét. Vi v vy, tac gi9 rAt mong nh n 5,6¢ nhlng y kiFn 50ng
gop quy bau c8a 5?c gi9 va cac 53ng nghiDp.

Ha N?i, ngay 28 thang 12 n#m 2011
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M] $™U

HiOn nay nhiu ph_n m™m ven hanh tGi 5u hO thGng hM chNa P& P5Zc xay
dung, tuy nhién khB nSng giBi quyVt cac bai toan thUc tV vin con hQn chV. Cac ph_n
m™m tGi 5u hiOn nay noi chung vIn chn P5a ra Ifi giBi cho nhgng Pi~u kiOn Pa bivt
ma khong P5a ra P5Zc cac nguyén toc ven hanh hgu ich. Ph_n ITn cac md hinh mo
phpng 1Qi dUa trén quy toc ven hanh khéng c6 Pi u khi®n, Pi"u nay rkt hQn chV cho
Pi u tiVt ven hanh chGng hQn va chGng IK. M6& hinh Athen hiOn tQi 12 m6 hinh Pi u
tivt P6n hM chNa, cho phép Pi u tiVt cd Pi u khi®n va c6 ma nguMn mh. Do vey viOc
nghién cNu va phéat tri*n mo hinh Athen P tinh todn Pi"u tiVt lién hM chNa trong
mua cQn la viOc lam c¢_n thiVt, nhgm P5a ra mDt ph56ng an Pi"u tiVt lién hM cé ¢6 sh
khoa hrc chYt chs, hy virng mang Qi hiOu quB ¢B v mYt kinh tV va x& hDi.

Vi vey Luen vSn Pa chrn P" tai “Nghién cNu Nng djng va phat tri“n mé hinh

Athen ven hanh lién hM chNa I5u vUc song Ba”.
I. Ph_m vi nghién cLu c5a LuYn v*n

Ph=m vi khéng gian: bao gMm cac hM chNa Yayun HQ, An Khé-Kanak,
Krong HnSng, séng Hinh, Ba HQ va sau hM chNa cuGi cung la trQm thRy vSn CRng
Sén.

Ph=m vi thEi gian: Pi"u hanh h0 thGng hM chNa trong mua KiOt.
I1. M c tiéu c5a LuYn v*n

Phat tri*n mo hinh Athen Pi u tiVt P6n hM chNa thanh lién hM chNa, &p djng
thi nghiOm I5u vUc séng Ba.

I11. NEi dung nghién cLu ch5 yJu c5a LuYn v*n
ChMPng 1: TaNG QUAN

ChMPng 2: C** ST LY THUY[T PHAT TRI1IN MO HINH ATHEN
LIEN H4 CH-A

ChMPng 3: —=NG D/NG MO HINH ATHEN V3N HANH $IbU TI[T
LIEN H4 CH-AL UV)CSONGBA



ChMPng 1: TaNG QUAN

Theo nhen Plinh cRa ty ban & Pep ThV gi]i (World Commision on Dams
2000 [1]), nhi“u hO thGng Pé Pep I]n trén thV gi]i P4 hoQt PDng khéng PBm bBo
P5Zc céac IZi ich kinh tV - x& hDi nh5 mjc tiéu thivt kV P~ ra. i'u P c6 th™ do
nhgng s6 xukt trong thiVt kV, xay dUng, do nhgng nhu c_u si djng m]i xukt hiOn,
do nhgng vkn P~ Piu hanh h0 thGng hay do nhgng thay Pci khi heu toan ¢ u... *
phat huy tGi Pa IZi ich cRa cac hM chNa, cac nghién cNu c_n tep trung vao viOc nang
cao hiOu quB Pi"u hanh cRa cac hM chNa. Cac mjc tiéu kinh tV x& hDi cRa hO thGng
hM chNa nh5 chGng IK, phéat PiOn, ckp n5]c, cBnh quan mdi tr5fng, du liich,... th5fng
la nhgng mjc tiéu trai ng5Zc nhau v- nhu c_u si djng 15Zng n5]c ¢6 sun trong h0
thGng hM.  i"u P6 dIn PVn mDt bai toan hVt sNc phNc tQp, cac céng cj toan hrc va

cac mo hinh trén may tinh P5Zc si djng P™ nghién cNu vkn P~ PYt ra.
1.1. TFng quan vG 1iGu tiJt hK chLa
1.1.1. Tinh hinh nghién ¢ u ngoai n1#c

Nghién cNu ven hanh h0 thGng lién hM chNa Pa mjc tiéu P& P5Zc cac nha khoa
hrc, cac ¢6 quan quBn ly khai thac 15u vUc song trén thV gi]i P_u t5 nghién cNu t[
nhgng nSm 50 va 60 cRa thV ka 20. KVt quB nghién cNu P& gop ph_n lam tSng hiOu quB
khai thac h0 thGng nguMn n5]c cac I5u vUc song trén toan thv gi]i, cé th™ k™ PVn cac
nghién cNu v ven hanh h0 thGng lién hM chNa h bang Calionia, Mv, nghién cNu v"
quBn ly 15u vUc sdng cRa C6 quan quBn ly vang hQ 15u séng Colorado (LCRA), nghién
cNu cRa ¢6 quan nSng 15Zng quGc gia Brazin v- quBn ly h0 thGng hM chNa thua PiOn
trén sdong Amazon... MYc du P& P5Zc nghién cNu t[ kha 1au nh5ng vIn ch5a xac Pinh
P5Zc ph56ng phap, cdng cj chung cho xay dUng quy trinh hO thGng lién hM chNa mua
cQn ma cac nghién cNu vIn phj thuDc rkt nhi”u vao PYc thu riéng cRa t[ng hO thGng hM
chNa cj th™.

a. Ph, 7ng phap diHn toan h3 ch+a

ay la ph56ng phap c6 bBn trong giai PoQn thiVt kV va ven hanh hM chNa.



DiHn toan dong chBy (trong P6 c6 song IK) qua mDt hM chNa P5Zc gri la diHn
toan hM chNa. 6 la mDt ph_n quan trrng cRa phan tich hM chNa ma nhgng Nng djng
chinh cRa n6 1a: xac Pinh mUc n5]c I]n nhkt trong thfi kw thivVt kV hM chNa, thivt kV
cac cong trinh xB tran va cia xB n5]c va phan tich song IK vx Pep. MDt hM chNa cé
th™ P5Zc ki“m soat hoYc khong P5Zc ki*m soat. HM chNa P5Zc ki*m soat bhi cong
trinh xB tran v]i cac khoang tran khGng chV bgng cac cia van P* ki®m soat dong
chBy ra. Cong trinh xB tran cRa mDt hM chNa khdng ki“m soat la c6ng trinh tran tU

do khéng c6 cia van P* khGng chV 15Zng xB.

Péau vio Hé théng Piu ra

Cha thich: I Dong chay vde, & Déng chiy o S Laigng i, b cao dé. L thél gen
Hinh 1.1: BiOu diHn d, Ei d%ng 53 th( c8a diHn toan h3 ch+a

MDt vai ph56ng phap diHn toan séng IK qua hM chNa P& P5Zc xay dUng, nh5
trong bBng sau:

BBng 1.1: M%t s( ph1$ng phap di?n toan song IG qua h, ch a

PhMPng phéap IMcng cong Idy tich PhMPng phép Puls
PhMPng phép Puls cei tiJn PhMPng phap Wisler-Brater
PhMPng phap Goodrich PhMPng phép Steinberg

PhMPng phép hN s9

b.V nhanh h3 ch+a

Si djng hiOu quB tai nguy&n n5]c yéu c_u khong chn thivt kV Ping Pon ma cB
quBn ly Pung cach sau khi xay dung. Biswas (1991) 5]c 15Zng rgng gia mDt P6n vii



n5]c t[ cac dU &n cung ckp n5]c Po thil thv hO kV tiVp ss th5fng cao h6n 2 - 3 1_n thv
hO hiOn tQi. Do PO, bot buDc tkt cB cac dU an phBi P5Zc quBn ly mDt céch tGt nhkt. MDt
mo tB khai niOm v~ sU c_n thiVt Pi u tiVt P* Pap Nng yéu c_u cRa x& hDi P5a ra trong
hinh 1.2.

i"u hanh hM chNa la mDt ph_n quan trrng cRa quy hoQch va quBn ly tai
nguyén n5]c. Sau khi P5Zc xay dung, cac h5]ng dIn chi tivt P5Zc P5a PVn cho
ng5fi Pi"u hanh P~ P5a ra cac quyVt Pinh Pang. Chinh sach (quy trinh) ven hanh hM
chNa xac Plinh 15Zng xB t[ 15Zng trg tQi mDt thfi Pi*m nao Pky phj thuDc vao trQng
thai cRa hM chNa, mNc yéu ¢_u ckp n5]c va céc thong tin v© 15Zng dong chBy co th”
PVn hM chNa. Bai toan ven hanh cho hM chNa P6n mjc tiéu la quyVt Plinh quy trinh
thao t[ hM chNa sao cho IZi ich cho mjc tiéu Pé la tGi Pa.
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Hinh 1.2: S4 cCn thiFt c8a 5iBu tiFt 50 5ap +ng yéu cCu c8a x& h?i

Ngu3n: 5,6¢ dich trong cu>n sach P.V.Singh (2004), Water resourcess
system planning and management. Elsevier

V]i hM chNa Pa mjc tiéu, ngoai ra con yéu c_u phan phGi tGi 5u I15u 15Zng
thao giga cadc mjc tiéu. SU phNc tQp cRa bai toadn ven hanh hM chNa phj thuDc vao
quy mé ma cac mjc tiéu mong muGn t56ng thich v]i nd. NVu cac mjc tiéu la t56ng

thich, it c_n sU ny IUc phGi hZp giga cac mjc tiéu.



* Ph, 7ng phép t>i ,u hoa

Kv thuet tGi 5u hoa bgng quy hoQch tuyVn tinh va quy hoQch PDng Pa P5Zc
si djng rDng réi trong tai nguyén n5]c. Loucks va nnk (1981) Pa minh hra &p
djng, quy hoQch phi tuyVn va Quy hoQch PDng cho tai nguyén n5]c. Nhi“u tcng
quan ap djng kv thuet hO thGng cho bai toan tai nguyén n5]c Pa P5Zc PSng tBi
nhi“u I_n, thi dj nh5 bhi Yakowitz (1982), Yeh (1985), Simonovic (1992) va
Wurbs (1993).

Young (1967) |_n P_u tién P~ xukt si djng ph56ng phap hMi quy tuyVn tinh
P~ vQch ra quy toc ven hanh chung t[ tGi 5u hoa. Ph56ng phap ma 6ng Pa dung
P5Zc gri la “quy hoQch PDng Monte - Carlo”. V" ¢6 bBn, ph56ng phap cRa 6ng
dung kv thuet Monte - Carlo tQo ra mDt sG chuyi dong chBy nSm tcng hZp cho séng.
Quy trinh tGi 5u thu P5Zc cho myi chuyi dong chBy nhén tQo sau P6 P5Zc si djng
trong phén tich hMi quy P* ¢G gong xac Pliinh nhan tG Bnh h5hng PVn chiVn thuet tGi
5u. Cac kvt quB la mDt xkp xn tGt cRa quy trinh tGi 5u thUc.

MDt md hinh quy hoQch P~ thivt kV h0 thGng ki“m soat IK hM chNa Pa mjc
tiéu Pa P5Zc phat tri“n bhi Windsor (1975). Karamouz va Houck (1987) Pa vQch ra
quy toc ven hanh chung khi si djng Quy hoQch PDng xac Plinh va hMi quy. M6 hinh
hMi quy sat nhep thR tjc hMi quy tuyVn tinh nhi u bivn Pa P5Zc Bhaskar va Whilach
(1980) gZi y. Quy toc P Pi"u hanh mDt hO thGng nhi"u hM chNa cKng P5Zc phat
tri”n trén quy hoQch PDng nglu nhién, yéu ¢_u mo tB rd xac sukt dong chBy va ham
tcn thkt. Ph56ng phap nay P5Zc Butcher (1971), Louks (1981) va nhi u ng5fi khac
si djng.

M6 hinh tGi 5u hoa th5fng P5Zc si djng trong nghién cNu Pi“u hanh hM
chNa si djng dong chBy dU bao lam P_u vao. Datta va Bunget (1984) vQch ra mDt
chinh sach Pi~u hanh hQn ngon cho hM chNa Pa mjc tiéu t[ mDt mé hinh tGi 5u hoa
v]i mjc tiéu cUc ti*u hoa tcn thkt hQn ngon. Nghién cNu chn ra rgng khi c6 mDt sU
nhan nh5Zng la ganh chilu mDt P6n vii PD 10ch 15Zng trg va mDt P6n vii PD 10ch 15Zng
XB t[ céc gia tril Pich t56ng Nng thi phép giBi tGi 5u hoa phj thuDc vao dong chBy
t56ng lai bkt Plinh cKng nh5 hinh dQng ham tcn thkt.



Ap djng mb hinh tGi 5u hoa cho Pi*u hanh hM chNa Pa mjc tiéu c6 nhgng
khé khSn. SU khé khSn trong ap djng bao gMm phaét tri*n mé hinh, hukn luyOn nhan
IUc, chi phi giBi (bao gMm P_y PR ¢B Pi u kiOn thRy vSn t56ng lai bkt Plinh, sU bkt
IUc P* x&c Pinh va Plinh 15Zng tkt cB cdc mjc tiéu va sU c¢_n thiVt cho viOc t56ng tac
tGt hén v]i ng5fi si djng). MDt ph56ng phap khac Pang P5Zc si djng hiOn nay P*
giBi thich tinh nglu nhién cRa P_u vao la ch56ng trinh logic m¥. Ly thuyVt tep mf
P& P5Zc Zadeth (1965) gi]i thiOu. Jairaj va Vedula (2000) P& ap djng ph56ng phap
nay cho tGi 5u hoa nhi~u hM chNa.

Ph56ng phép tGi 5u hoa la ph56ng phéap xac Plinh Ifi giBi cRa h0 thGng theo
mjc tiéu khai thac hO thGng bgng céach 15Zng hoa ching thanh cac ham mjc tiéu.
Sau khi x&c Plinh P5Zc mjc tiéu cRa bai toan quy hoQch thi vkn P~ quan trrng nhkt
c_n PYt ra la x4y dUng ham mjc tiéu cRa bai toan quy hoQch con gri la thivt lep bai
toan tGi 5u. M6 hinh mé tB ham mjc tiéu P5Zc gri la mo hinh tGi 5u. ViOc xay dUng
ham mjc tiéu tuw thuDc vao nhiOm vj cRa bai toan quy hoQch va tinh phNc tQp cRa
hO thGng. Trong thUc tV th5fng gYp cac bai toan Pa mjc tiéu do nhgng mjc Pich
khai thac khac nhau. D5]i Pay ss trinh bay cac dQng c6 bBn cRa ham mjc tiéu PGi
v]i bai toan thivt kv h0O thGng, phét tri“n hO thGng va quBn ly Pi"u hanh h0 thGng
nguMn n5]c.

* Ph, 7ng phap mé phNng

Vi khong cé khB nSng P* thi nghiOm v]i hM chNa thUc, mé hinh mé phpng
toan hrc P5Zc phat tri*n va si djng trong nghién cNu. Thi nghiOm cé th” thUc hiOn
bang céach si djng cac moé hinh nay P~ cung ckp mDt sU hi*u biVt sdu v~ bai toan.
M6 hinh mé phpng kVt hZp v]i Pi“u hanh hM chNa bao gMm tinh toan can bgng n5]c
cRa P_u vao, P_u ra hM chNa va biVn Pci 15Zng trg. Kv thuet mé phpng P& cung ckp
c_u nGi t[ cac cong cj giBi tich tr5]c Pay cho phan tich h0 thGng hM chNa PVn cac
g6i mjc Pich chung phNc tQp h6n. Theo Simonovic (1992), cac khai ni0m vGn gon

v]i mé phpng la dH hi*u va than thiOn hén cac khai niom mé hinh hoa khéc.

Céc md hinh md phpng co th” cung ckp bi*u diHn chi tiVt va hiOn thUc hén hO
thGng hM chNa va Pi~u hanh ching (chzng hQn Pap Nng chi tiVt cRa cac hM va kénh



riéng biOt hoYc hiOu quB cRa cac hiOn t5Zng theo thfi gian khac nhau nhkt Pinh).
Thfi gian yéu ¢_u P” chu{n bl P_u vao, chQy mo hinh va cac yéu c_u tinh toan khac
cRa md phpng la it hén nhi u so v]i md hinh tGi 5u hoa. Cac kVt quB mé phpng ss
dH dang thpa hiOp trong tr5fng hZp Pa mjc tiéu. SG ph_n m™m may tinh Pa mjc tiéu
phc biVn cé sun c6 th™ si djng P* phén tich mGi quan hO quy hrach, thiVt kV va ven
hanh hM chNa. H_u hVt cac ph_n m m co th” chQy trong may vi tinh Pang si djng
rDng rdi hiOn nay. H6n nga, ngay sau khi sG liOu yéu c_u cho ph_n m™m thUc hanh
P& P5Zc chu{n bll, n6 dH dang chuy”n Pci cho nhau va do P6 cac kVt quB cRa thiVt
KV, quyVt Plinh Pi"u hanh, thivt kV IUa chrn khéac nhau c6 th® P5Zc Panh gia nhanh

chong.

MDt trong sG md hinh phc biVn rDng rdi nhkt P5Zc si djng trong mé phpng
hO thGng hM chNa tcng quét 1a md hinh HEC - 5, phét tri*n bhi Trung tdm thRy vSn
cong trinh (Feldman 1981, Wurbs 1996). MDt trong nhgng mé hinh mé phpng nci
tivng khac la md hinh Acres (Sigvaldson 1976); Tcng hZp dong chBy va Pi~u tivt hM
chNa (SSARR) (USACE 1987), M6 phpng hO thGng song t56ng tac (IRIS) (Loucks
va nnk 1989). G6i phan tich quy n IZi n5]c (WRAP) (Wurbs va nnk, 1993). Lund
va Ferriera (1996) Pa nghién cNu hO thGng hM chNa song Missouri va tim thky mo
hinh md phpng P* néng ckp kv thuet hMi quy cc Pi*n cho quy toc Pi u hanh chi tivt
va suy luen vQch ra t[ mé hinh tkt Pinh quy hoQch PDng. Jain va Goel (1999) P4 gi]i
thiOu mDt m6 hinh mé phpng tcng quét cho Pi“u hanh ckp n5]c cRa hO thGng hM
chNa dUa trén cac P5fng Pi u phGi. MYc du sU sun c6 cRa mDt sG mé hinh tcng quat,
vIn ¢ _n thiVt phéat tri“n cac mé hinh mé phpng cho hM chNa xac Plinh cj th™ vi myi
h0 thGng hM chNa cé nhgng PYc Pi"m riéng.

Mo hinh mé phpng nhi“u hM chNa P& dung P* Panh gid tdc PDng cRa cac
chinh séch Pi“u hanh khac nhau chn cé 1Zi nVu P_u ra nhi"u mVt t[ tkt cB cac |_n
chQy khéac nhau co th™ P5Zc so sanh va Panh gid. Phan tich tinh toan gia tril trung
binh, ph56ng sai va phan bG theo thfi gian cRa cac chn sG Panh gi& hrat PDng hM
chNa, nh5 dung tich hM chNa, 15Zng xB, céc 1Zi ich va tcn thkt lién quan va chidng cé
th™ si djng P* Panh gia va so sanh quy trinh. ViOc Panh gia cKng co th” si djng cac
khai niOm nh5 PD tin cey, PD phjc hMi va tinh dH bll tcn th56ng h0 thGng. Cac md



hinh m6 phpng cho Pi“u hanh hM chNa la cong cj trZ gitp trong Panh gia tac PDng
cd th™ cRa céc quy trinh ven hanh thay Pci va cho dU béo trQng thai tiVp theo cRa hO
thGng, P5a ra cac quy trinh ven hanh va cac kiich bBn thRy vSn dU béo.

1.1.2. Tinh hinh nghién ¢ u trong nl#c

2 Vi0t Nam, nhi~u hM chNa trén cac h0 thGng séng v]i nhi"u mjc Pich khac
nhau P& va Pang P5Zc tiVn hanh x&y dUng. HO thGng hM chNa trén séng HMng gMm
cac hM Hoa Binh trén sdbng &, Thac Ba trén sdng ChBy va hM Tuyén Quang trén
sbng Gam, trong t56ng lai g_n ss c6 thém cac hM chNa nh5 Sén La, Lai Chau trén
sébng a, Huci QuBng, BBn Chat trén nhanh séng Nem Mu, Boc Ha trén séng ChBy,
BBo LQc trén song Gdm. HO thGng hM chNa trén séng HMng v]i mjc tiéu chinh la
chGng IK, ckp n5]c cho vung PMng bgng Boc bD v]i khoBng 1 triOu ha Pkt ndng
nghiOp va gép ph_n sBn xukt mDt 15Zng I]n nguMn PiOn cho quGc gia.

Bec thang hM chNa trén séng Mng Nai gMm cac hM chNa In nh5 Tril An,
Ham Thuen - a Nhim, D_u TiVng, Thac M6, Ph5]c Hoa, Mng Nai 3, Mng Nai 4
phjc vj ckp n5]c, phat PiOn cho vung PMng bgng Nam BD.

HO thGng hM chNa bec thang thua PiOn trén song Sé San va séng Sérépok
gMm céc hM Yali, Th5Zng Kon Tum, Pleikrong, Sesan 3, Sesan 3A, Sesan 4, Pep
Pi"u hoa, BuonKop, BuonTuaSrah, th5Zng KrongBuk, phjc vj phat PiOn, ckp n5]c
ndng nghiOp cho vung lanh thc Viot Nam PBm bBo duy tri dong chBy méi tr5fng
cho vung hQ 15u thuDc 1&nh thc Campuchia.

A phjc vj cho bai toan quBn ly IK, xay dung h0 thGng ven hanh chGng IK
I5u vUc séng H56ng hiOn tQi mé hinh toAn AUTOCAL c6 khB nSng md tB chi tiVt
cac chV PD ven hanh cRa hO thGng hM chNa thRy PiOn PA P~ xukt chV PD ven hanh
hZp ly cho h0 thGng hM. ; ng djng AUTOCAL trong ven hanh h0 thGng nguMn n5]c
P5Zc thUc hiOn trong nhi~u nghién cNu nh5 nghién cNu ven hanh chGng IK va phéat
PiOn cho nha may thRy PiOn Hoa Binh trong Luen vSn tiVn sv cRa Ngd Lé Long,
nghién cNu ven hanh hO thGng cdng trinh thRy IZi 15u vUc séng Orange-Fish-
Sundays h Nam Phi,...



Trong nghién cNu cho hM Hoa Binh, tac giB Ngo Lé Long (2006) P& si djng
AUTOCAL tinh toan P~ xukt chV PD ven hanh thUc bao gMm hO thGng mé hinh thRy
PDng IUc hrc hO thGng sdng HMng (ven hanh 1 hM Hoa Binh) chGng IK cho hQ du kvt
hZp tGi 5u phat PiOn P& P~ xukt chV PD ven hanh hZp ly PBm bBo an toan chGng IK hQ
du PMng thfi tSng sBn I5Zng PiOn phat t[ hM Hoa Binh hang nSm khoBng 0.4 triOu
KWh/nSm. Tuy nhién nghién cNu nay m]i chn xét PVn chV PD ven hanh P6n hM
chNa-ch5a xem xét PVn viOc phGi hZp ven hanh hO thGng lién hM chNa.

Ngoai viOc tinh todn phjc vj quBn ly IK, md hinh thRy PDng IUc hrc cKng
P5Zc si djng phjc vj cho bai toan ven hanh hO thGng cdng trinh phjc vj ckp n5]c
bgng diHn todn quéa trinh dong chBy trong séng va h0 thGng Iky n5]c vung hQ du
(trQm b6m, cGng tU chBy, Pep dang ...) P* ki*m tra khB nSng ckp cRa h0 thGng, cKng
nh5 khB nSng ven hanh cac cGng, trm bém.... c6 th” Iky PR n5]c vao trong cac h0
thGng si djng n5]c hay khong.

Lé Kim Truy 'n, Qi hrc ThRy IZi - Nghién cNu ¢6 sh khoa hrc va thUc tiHn
Pi'u hanh ckp n5]c mua cQn cho PMng bgng séng HMng (2005-2007). Xay dUng
Quy trinh mua cQn cho 4 hM chNa Hoa Binh, Thac Ba, Tuy&n Quang va Sé6n La . Si
djng mé hinh Mike-11 va cac ph_n m™m Pi u tiVt hM chNa ckp n5]c TN1, TN2 do
Tr5fng Qi hrc ThRy IZi xdy dUng. ~ xukt mUc n5]c tGi thi*u trong mua cQn tQi
Ha NDi la 2,5m. Céac hM phBi ven hanh tGi thi*u theo céng sukt PBm bBo: HM Hoa
Binh 12 600m®/s, Thac Ba la 140m*/s, Tuyén Quang: 150m%/s. Khi c6 hM Sén La,
1100m*/s.

T6 Trung Nghla, ViOn Quy hoach ThRy IZi - Nghién cNu xdy dUng quy trinh
ven hanh h0 thGng hM chNa trén séng &, L6 Pi u tiVt n5]c cho mua khoé hQ du séng
HMng-Thai Binh (2007): Xay dUng Quy trinh ven hanh cho 3 hM Hoa Binh, Thac Ba
va Tuyén Quang trong mua cQn ~ tai Nng djng cong nghO GAMS P tinh toan tGi
5u nhu c¢_u si djng n5]c va md hinh MIKE-11 P” tinh toan dong chBy hQ du. Thfi
PoQn phan tich 1a 10 ngay.



NguyHn Lan Chau, Trung tdm DU bao Khi t5Zng ThRy vSn Trung 56ng -
anh gia tac PDng cRa h0 thGng hM chNa trén séng &, sdng L6 PVn dong chBy mua
cQn hQ I5u sdéng HMng va P~ xukt giBi phap PBm bBo nguMn n5]c cho hQ du.

Tr5fng Qi hrc Khoa hrc tU nhién, PGS.TS NguyHn Hgu KhBi: Nghién cNu
c6 sh khoa hrc Pi"u hanh h0 thGng hM chNa Hoa Binh-Tuyén Quang phjc vj phat
PiOn va ckp n5]c chGng hQn hQ I5u. Téc giB dung HEC-RESSIM cung v]i MIKE11
P~ tinh toan, P~ xukt cac ph56ng an xB n5]c va thfi kw xB n5]c P duy tri mUc n5]c
Ha NDi khong d5]i 2,3-2,5m.

1.1.3. M%t s( mdé hinh mé ph)ng v*n hanh h, ch a -4 va -ang -!.c
nghién ¢ u phéattri/nva ngd2ng trong th4c t5
Nhi“u ph_n m™m ven hanh tGi 5u hO thGng hM chNa Pa P5Zc x&y dUng, tuy

nhién khB nSng giBi quyVt cac bai toan thUc tV vin con hQn chV. Cac ph_n m™m tGi
5u hiOn nay n6i chung vIn chn P5a ra Ifi giBi cho nhgng Pi"u kiOn P& biVt ma khéng
P5a ra P5Zc cdc nguyén toc ven hanh hgu ich. Ph_n In cac ph_n m™m ven hanh hM
chNa P5Zc kVt nGi v]i mo hinh diHn toan IK dUa trén md hinh Muskingum hay song
PDng hrc nh5 cac ph_.n m m th56ng mQi MODSIM (Labadie et al. 2000),
RiverWare (Zagona et al. 1998, Biddle 2001), CalSIM (Munevar & Chung 1999).

i"u nay rkt hQn chV cho viOc Pi“u hanh chGng IK va khong ap djng P5Zc cho 15u
vUc ¢6 Bnh h5hng cRa thRy tri u hay n5]c vet. Cac nghién cNu m]i nhkt g_n Pay v°
Pi u hanh chGng IK cKng chn P5Zc ap djng cho h0 thGng mDt hM Hsu & Wei (2007),
Madsen et al. (2007).

HiOn nay h_u hvt cac mdé hinh md phpng ven hanh hM chNa dUa vao ph56ng
trinh cén bgng n5]c theo quy toc ven hanh khéng c6 Pi~u khi”n, chn cé duy nhkt mé
hinh HEC_RESSIM la mé hinh ven hanh cé Pi u khi”*n, tuy nhién mé hinh khéng
cho phép Pi"u khi*n mUc n5]c hM trong thfi gian bkt kw cRa mua cQn va md hinh
khéng c6 mad nguMn mh, nén khi muGn thay Pci cac Pi"u khi*n thi kh6éng can thiOp
P5Zc vao mé hinh.

NSm 2007 (phién bBn 1), nSm 2010 (phién bBn 2) - Tr5fng Qi hrc kv thuet
QuGc gia Athens (Hy LQp) xay dUng md hinh Pi"u tivVt P6n hM chNa bgng ngén ngg
lep trinh Delphi, Pay la m6 hinh Pi"u tiVt P6én hM chNa Pa mjc tiéu va cé Pi"u khi*n
PGi v]i bkt kw mUc nao cRa hM chNa, Pay chn [a mé hinh Pi u tivVt P6n hM chNa va
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Pay la md hinh c6 m& nguMn mh, do vey khi ¢_n can thiOp vao mé hinh, chung ta cé
th” can thiOp P5Zc.

Do vey dUa vao m6 hinh Athen Pi u tiVt P6n hM chNa va ph56ng phap
Muskingum diHn toan dong chBy trong song, tac giB nghién cNu thuet toan lién kvt 2
mo hinh nay thanh mDt m6 hinh Pi"u tiVt lién hM chNa va &p djng thi nghiOm trén
I5u vUc sdng Ba.

1.2. TFng quan vG 1iGu KiNn tO nhién IMu vOc song Ba

1.2.1. V6 tri -6a ly va -i8u ki9n Khi h*u Th:yv;n

a. Ve tri -6a ly 1Tu v4c song Ba

L5u vUc séng Ba la mDt trong chin 15u vUc séng I]n nhkt Viot Nam. L5u vUc
séng ngm trong phQm vi ranh gi]i hanh chinh cRa 20 huyOn thil va mDt thanh phG
thuDc ba tinh Tay Nguyén (Kon Tum, Gia Lai, Sk LSk) va mDt tinh duyén hBi
mi n Trung Trung BD la Pha Yén.

VI tri Pla ly cRa 15u vUc h vao khoBng 12°55° Pvn 1438’ v| PD Boc va
108°00" Pvn 109°55" kinh PD  6ng, phia Boc giap v]i 15u vUc sdng Sésan va song
Tra Khic, phia Nam giap v]i I5u vUc séng Cai, séng Srépok, phia 06ng giap I5u
vUc sbng Kon, séng Kw LD va Bi*n 6ng. DiOn tich tU nhién I15u vUc k”* ¢B nhanh
séng Ban ThQch 1a 14.140 km?.

fla hinh cRa I5u vUc bl chia cot mQnh bhi sU chi phGi mQnh ms cRa day
Tr5fng S6n tQo cho I5u vUc c6 dQng long mang chQy dai t[ th5Zng nguMn PVn hQ
I5u séng Ba, cao PD phc biVn h thung IKng An Khé la 400 - 500 m, Cheo Reo la 150
- 200 m va Phua Tuc la 100 - 150 m, céc thung IKng trén kh& bgng phzng, tQo thanh
nhgng canh PMng In ngm drc hai bén bf song Ba va hQ 15u song Ayun v]i ti'm
nSng Pkt canh tac ndng nghiOp hang vQn ha, rkt thich hZp v]i cac loQi cay 156ng
thUc va cdy céng nghiOp ngon ngay phat tri*n. Vung hQ 15u c6 nui non bao brc 3
phia Boc, Tay, Nam, cao PD biVn Pci t[ 200 - 500 m va bl chia cot mQnh, cac day
nui nay 6m Iky vang PMng bgng Tuy Hoa rDng trén 24000 ha c6 xu thV mh rDng ra
phia Bi*n, cao PD biVn Pci t[ 5 - 10 m, vung cia séng va ven bi”n cao PD biVn Pci
t[ 0.5-2m. Yc biOt, phia 6ng co dBi cat ngSn cach PMng bgng va bi*n v]i cao PD
10 m, b™ rDng cMn cét 1 - 2 km, kéo dai tiVp xuc v]i bi*n khoBng 30 — 40 km.
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b. 1i8u ki9n Khi h*u, Th:yv;n

Ph_n I]n Pkt Pai I5u vUc s6ng Ba ngm h s5fn phia Tay Tr5fng S6n va mDt
ph_n nhp h hQ I5u ngm h phia 6ng Tr5fng S6n, do vey hang nSm sdng Ba chilu
Bnh h5hng cRa hai luMng gi6: gié mua Tay Nam va gié mua 6ng Boc. Song do tinh
chkt phNc tQp cRa Plia hinh trén 15u vUc, PYc biOt Ia sU chi phGi mQnh ms cRa day
Tr5fng S6n kVt hZp v]i hoan 15u gié mua P& tQo cho 15u vUc séng Ba c6 ba ki*u
khi heu khac nhau. Trong Po, vung th5Zng I5u va trung I5u chilu Bnh h5hng cRa khi
heu Tay Tr5fng S6n va khi heu chuy”™n tiVp con vung hQ 15u chiiu Bnh h5hng cRa
khi heu 6ng Tr5fng Sén.

Khih uTay Tr, :ng S7n: gi6 mua Tay Nam thci qua vinh Bengal mang theo
h6i {m vao hang nSm t[ thang V PVn thang X tQo nén cac tren m5a dong v]i 15Zng
mba kha phong phd. T[ thang X1 PVn thang IV nSm sau la mDt mua kho it m5a gay
tinh trQng khd hQn nghiém trrng.

Khi h u <bng Tr, zng S7n: PYc Pi"m la sU tdc PDng mQnh ms cRa cac nhiHu
PDng thfi tivt t[ bi*n 6ng va sU kVt hZp Bnh h5hng cRa gio mua 6ng Boc. Hang
nSm t[ thang X1 PVn thang XII, cac c6n bdo t[ bi*n &ng Pc bD vao Pkt li'n gYp
day Tr5fng S6n bl suy yVu thanh ap thkp nhiOt P]i gdy m5a I]n h hQ 15u séng Ba t[
CRng S6n PVn bi”n, 15u vUc séng Hinh va 15u vUc song Kréng HNSng. T[ thang |
PVn thang 1X la mua khd, c6 hai thfi kw kho kiOt nhkt Ia thang 11, thang 111 va thang
VII, thang VIII. L5Zng m5a chin thang nay chn chiVvm 30 - 35% tcng 15Zng m5a

nsm.

Khi h u chuyOn tiFp: do tac PDng cRa hai ki*u khi heu 6ng va Tay Tr5fng
S6n. Hai luMng khéng khi  éng Boc va Tay Nam tac PDng qua IQi va c6 luc lkn at
nhau tQo thanh mDt vung trung 15u (t[ An Khé PVn CRng S6n) hang nSm t[ thang V
PVn thang X1 cé mua mba diiu mat. Tuy 15Zng m5a vung khong I]n nh5ng 1Qi kéo

dai nhi~u ngay cKng la mDt thuen IZi cho cay cong nghiOp, cdy mau phat tri*n...
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Cac -@c trng khi h*u ¢$ bBn trén I1u v4c sdng Ba
- Nhidt -% khong khi

NhiOt PD binh quén viing th5Zng 15u 13 21,5 — 23,5°C, ving trung I5u 1a 25 -
26°C, va viing hQ 15u 26 - 27°C. Thang cé nhiOt PD cao nhkt h viing th5Zng 15u va
trung I5u 1a thang 1V, thang V va nhiOt PD trong cac thang nay c6 th” PQt 24 - 28°C,
h viing hQ du th5fng 1a thang V1, thang V11 va nhiOt PD c6 th” PQt 28 - 29°C.

Théang cd nhiOt PD thkp nhkt trén toan I15u vUc la thang | hang nSm va nhiOt
PD h viing ndi PQt khoBng 19 - 22°C, viing thung IKng va PNng bgng PQt 19 - 22°C.

- S(giEnDng

SG gif nong trén 15u vUc song Ba hang nSm khoBng 2180 - 2540 gif/nSm.
Théang 0 sG gif nong nhi~u nhkt th5fng r6i vao thang 111 (cuGi mua khd) va PQt t]i
240 - 280 gif/thang, 9,3 gif/ngay. Thang co sG gif nong it nhkt th5fng vao thang
cuGi mua mb5a va chn PQt khoBng 120 gif/thang, 4 gif/ngay.

- Ch5-%Jm

D {m khong khi c6 quan h0 chYt chs v]i nhiOt PD khong khi va 15Zng m5a.
Vao cac thaAng mua m5a, PD {m c6 th™ PQt 80 - 90%. Cac thang mua kho, PD {m chn
t[ 70 - 80%. D {m khong khi thkp nhkt trén I5u vUc sbng Ba c6 th” xuGng t]i mNc
15 - 20%.

- B(ch$i

KhB nSng bGc h6i trén 15u vUc phj thuDc vao cac yVu tG khi heu: nhiOt PD
khéng khi, nong, gi6, PD {m, mYt POm... Gi v]i I15u vUc sbng Ba, tuw t[ng vl tri
15Zng bGe h6i hang nSm khoBng 1000 - 1500 mm. KhB nSng bGc h6i nhi"u th5fng
XBy ra vao céc thang it m5a, nhi u nong, nhiOt PD cao va tGc PD gio I]n, khB nSng
bGc h6i nhp thi ng5Zc 1Qi.

2 vung th5Zng du va trung du, 15Zng bGc h6i I]n nhkt th5fng vao thang 111
va thang 1V co th” PQt 120 - 200 mm/thang, 15Zng bGc h6i nhp nhkt th5fng t[ thang
X PVn thang XI va chn PQt 50 - 85 mm/thang. 2 hQ I5u s6ng Ba 15Zng bGc h6i I]n
nhkt vao thang VI PVn thang VIII v]i 15Zng bGc h6i khoBng 130 - 200 mm/thang.
BGc h6i nhp nhkt vao thang X PVn thang XII v]i 15Zng bGc h6i khoBng 50 - 80
mm/thang.
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- Gié

Trén n™n chung cRa c¢6 chV gié mua cung v]i sU chia cot mQnh ms cRa Plia
hinh va h5]ng cRa cac day ndi cao. Hang nSm vung 15u vUc séng Ba chilu Bnh
h5hng cRa hai h5]ng gid chinh thci t]i, t[ thang V PVn thang IX h5]ng Tay va Tay
Nam, t[ thang X PVn thang IV nSm sau la h5]ng 6ng va 6ng Boc. Vung th5Zng
va hQ 15u séng Ba tGc PD gi6 th5fng ITn h6n vung trung du, nguyén nhan la vung
trung du bll cac day nui cao che khukt nhi“u, con vung th5Zng va hQ du khéa thuen
IZi cho viOc P6n céac h5]ng gid.

TGc PD gi6 trung binh hang nSm vung th5Zng va hQ du cé th" PQt t]i 2,3 —
2,4 m/s, vung trung du chn PQt 1,4 — 1,7 m/s. TGc PD gi6 In nhkt P& quan troc P5Zc
h th5Zng du (tr@m An Khé) la 23 m/s va h hQ du (trQm Tuy Hoa) la 36 m/s, trong
khi P6 h trung du trQm Cheo Reo I]n nhkt chn PQt 20 m/s.

Béo th5fng xukt hiOn t[ bi*n 6ng. Do tac PDng chon gi6 cRa dBi Tr5fng
S6n nén hang nSm I15u vUc sdng Ba ph_n th5Zng va trung 15u th5fng khéng cé bao.
Khi bédo t[ bi*n éng Pc bD vao gYp dBi Tr5fng S6n lam cho tGc PD gi6 va tGc PD
di chuy”n cRa bdo chem IQi. Bao trh thanh vung ap thkp gay gié mQnh va m5a I]n
cho toan I5u vUc sdng Ba. Riéng ph_n hQ du I5u vUc sdng Ba mh ra theo h5]ng

ong - Tay nén thuen tiOn cho b&o tran vao gay gié mQnh va m5a I]n h hQ 15u.

- Mla

Do PYc Pi”m Plia hinh va Pi"u kiOn khi heu ma chv PD m5a cRa I5u vUc sdng
Ba kha phNc tQp so v]i cac 15u vUc séng lan cen. Khi vung th5Zng va trung du 15u
vUc Pa b5]c vao mua mb5a thi vang hQ du vin Pang h thfi kw khé hQn, ng5Zc 1Qi,
khi vung th5Zng va trung du Pa kVt thic mua m5a nh5ng vung hQ du viIn trong thfi
kw m5a In. Mua m5a h vung th5Zng va trung du th5fng PVn s]m t[ thang V va kvt
thic vao thang X hoYc thang XI, kéo dai trong 6 - 7 thang. Trong khi PG, mua m5a
vung hQ du PVn muDn va kVt thac s]m, chn kéo dai 3 - 4 thang, khoBng thang IX PVn
thang XII.

NVu coi thfi gian mua m5a bao gMm nhgng thang c6 15Zng m5a In hén
I5Zng m5a binh quéan thang trong nSm va PQt trén 50% tcng sG nSm quan troc thi

mua mb5a tQi cac n6i trén 15u vUc séng Ba nh5 sau:

+ Khu vUc Tay Tr5fng S6n
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Mua mb5a keo dai 6 thang, t[ thang V PVn thang X trung v]i mua gi6o mua
Tay Nam hoQt PDng. L5Zng m5a cB mua m5a xkp xn 90% 15Zng m5a nSm. Thang
VIl va thang 1X th5fng cd 15Zng m5a thang I]n nhkt va PQt trén 200 mm/thang, h
n6i it mb5a t[ 350 PVn 470 mm/thang h n6i nhi"u m5a. T[ thang I PVn thang 11l cé
nhi“u nSm khdng cé m5a va nVu cd thi 15Zng m5a cKng khong Pang k™ (chn t[ 2 -
10 mm/théng) va cKng chn m5a trong mDt vai ngay. Qi diOn cho khu vUc nay la
trQm Pleiku, P6 M6 Ré, Ch5 Sé...

+ Khu vUc 0ng Tr5fng S6n

Mua m5a ngon chn 3 - 4 thang, t[ thang IX PVn thang XI hoYc XII hang nSm
cung v]i thfi kw gio mua 6ng Boc va bdo muDn hoQt PDng trén bi*n  dng. L5Zng
mb5a trong mua m5a h Pay chiVm 65 - 75% 15Zng m5a cB nSm. M5a In th5fng xBy
ra vao thang X va thang XI, thang c6 15Zng m5a I]n cé th” PQt trén 600 mm/thang
c6 nSm co trQm PQt t]i 1920 mm/(X1 - 81) h S6ng Hinh, 1310 mm/(XI - 90) h Tuy
Hoa. SG ngay mba trong thang t[ 20 - 25 ngay/thang. Mua it m5a kéo dai 8 - 9
thang (t[ thang | PVn thang VIII hoYc 1X) 15Zng m5a trong mua it m5a chiVm 30 -
35% 15Zng m5a cB nSm. Thang Il PVn thang Il th5fng cé 15Zng m5a nhp nhkt va
chn PQt 20 - 30 mm/thang PGi v]i vung cao, d5]i 20 mm/thang PGi v]i vung thkp.
Khu vUc nay th5fng cé Pinh m5a t[ thang V PVn thang VI hang nSm. Thang VII va
thang VIII 15Zng m5a 1Qi giBm Pi. Qi diOn cho vung nay la cac trQm Séng Hinh,
S6n Thanh, Tuy Hoa.

+ Khu vUc trung gian

Khu vUc nay chilu tac PDng qua IQi cRa khi heu Tay va 6ng Tr5fng Sén.
Mua m5a h Pay keo dai bBy thang t[ thang V PVn thang XI. L5Zng m5a mua m5a
chiVm khoBng 85 - 93 % 15Zng m5a nSm. SG ngay m5a trong mua m5a khoBng 15 -
20 ngay m5a trong mDt thang. Thang IX va thang X th5fng cé 15Zng m5a thang I]n
nhkt PQt khoBng 250 - 350 mm/thang, xkp xn 20% 15Zng m5a nSm. Mua khé kéo dai
5 thang t[ thang XII PVn thang IV nSm sau, trong P6 thang | va thang Il la nhgng
thang it m5a nhkt, 15Zng m5a trong hai thang nay c6 nhi u nSm bgng 0 va nVu co
mba thi cKng chn PQt 2 - 10 mm/thang va cKng chn m5a trong vai ngay.
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- Dong chBy IG

Nguyén nhéan sinh IK la do mb5a c6 c5fng PD I]n gay ra IK trén séng suGi
trong I5u vUc gri la m5a sinh IK. Cac PYc tr5ng cRa m5a sinh IK nh5 c5fng PD m5a,
tdm m5a, phan bG mb5a la cac yVu tG quyVt Pinh PVn PD I]n nhp cRa dong chBy IK.

Mb5a sinh IK trén 15u vUc séng Ba chR yVu do cac nguyén nhén sau:

Mb5a dbng do gio mua Tay Nam kVt hZp v]i dBi hDi tj nhiOt P]i.

Do béo t[ bi*n 06ng vao Pkt li'n, gYp dBi Tr5fng S6n tQo thanh vung ap
thkp nhiot P]i.

SU kVt hZp cRa hai yVu tG trén th5fng xBy ra vao cuGi mua mba Tay Tr5fng
S6n, vao cuGi thang X hoYc thang X1 hang nSm. KhB nSng cRa m5a sinh IK I]n trén
I5u vUc sbng Ba th5fng r6i vao thang IX PVn thang X1 hang nSm. Qua nghién cNu
cho thky t[ thang V PVn thang VIII tuy P& la mua m5a Tay Tr5fng Sén va 15Zng
mba cKng kha In, song 15Zng m5a va c5fng PD m5a vIn ch5a PR []n, Pkt Pai IQi
m]i trBi qua mDt mua khé hQn gay got. Vi vey, mba trong thfi gian nay chn gay nén
cac tren IK nhp trén séng suGi nhp va co bién PD khéng []n.

T[ thang IX PVn thang XI cac nhiHu PDng thfi tivt h bi*n  éng (chR yVu la
bdo muDn, c6 khi la gio mua 6ng Boc) mQnh Ién kVt hZp v]i m5a cuGi mua phia
Tay Tr5fng S6n lam cho 15Zng m5a va c5fng PD m5a trén 15u vUc tSng 1én mQnh
ms v5Zt qua c5fng PD thkm, khB nSng trg n5]c trong Pkt P& PQt PVn mNc bdo hoa
do P¢ IK trong thfi gian nay la IK In nhkt trong nSm.

Ph_n 15u vUc sdng Ba t[ trung du PVn th5Zng nguMn ngm trén cac khu vUc
Plla hinh khac nhau, cé chV PD m5a khac nhau va c5fng PD m5a sinh IK n6i chung
khong IJn nén IK vang nay khong In va h_u nh5 khong c6 sU tc hZp cRa céc IK
song nhanh gYp nhau h dong chinh gay IK I]n.

Ph_n I5u vUc phia hQ 15u thi ng5Zc 1Qi, m5a I]n trong nSm tep trung trong
thfi gian t56ng PGi ngon, c5fng PD m5a In, khi IK cuGi mua trén dong chinh sdng
Ba v' PVn CRng S6n th5fng trung v]i thfi kw m5a I]n vung hQ 15u, do Po IK I]n
trong nSm th5fng gYp nhau. Do IK I]n hang nSm h hQ 15u sdng Ba th5fng gYp nhau
nén tinh hinh ngep Ijt vung hQ du trong thfi gian nay néi chung la nghiém trrng,
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nhkt la PGi v]i vung canh tac l0a Tuy Hoa thuDc h0 thGng t5]i Mng Cam. Vi vey
c_n cO giBi phéap tiéu thoat n5]c vung hQ 15u va nhkt la vung lta Pha Yén va thanh
phG Tuy Hoa.

Trén 15u vUc, Pmnh IK xukt hiOn h cac séng nhanh va song chinh th5fng
khéng trung nhau; vi dj nSm 1981 Pinh IK xukt hiOn tQi An Khé vao ngay 9/XI, tQi
séng Hinh 10/X1 con tQi CRng S6n la 18/XI. LK sdng Ba thuDc loQi IK I]n, cac Pinh
IK th5fng xukt hiOn chR yVu vao thang X va XI, mé Puyn Pmnh IK trung binh An Khé
khoBng 920 I/skm?, tQi CRng S6n khoBng 660 I/skm®. L5u vUc song Ba xukt hiOn ba
tren IK lich si vao nSm 1938, 1964 va nSm 1993.

- Dong chBy kidt

Dong chBy kiOt nhkt trén I5u vUc song Ba th5fng xukt hiOn vao thang Il1
hoYc IV PGi v]i vung th5Zng va trung du, vao thang 1V hoYc VI1II PGi v]i vung hQ
du. M6 sG dong chBy kiOt trong cac thang nay t[ 2 + 5 I/s/lkm” viing th5Zng va trung
du, t[ 5 + 12 I/s/lkm? vuing hQ du.

Dong chBy kiOt ngay th5fng r6i vao thang c6 dong chBy kiOt nhkt.

Nhin chung, h nhgng n6i c6 PD dGc 15u vUc I]n, r[ng P_u nguMn bll khai pha
nhi~u, Pkt Pai t6i xGp, 15Zng m5a nhp thi dong chBy kiOt h Pé nghéo nan.

TQi cac Vil tri trQm Po thua vSn thuDc I5u vUc sdng Ba P& Po P5Zc dong chBy
kiOt nh5 sau:
BBng 1.2: Dong chBy kidt -o t=i cac tr=m th:y v;n trén 11u v4c séng Ba

Dong chey kiNt thang Dong chey KiNt ngay

TTm | MM M M M | M M
- km? max * min * max * min
®m) T skt @rskmdy | N iskmd) | N sk | @iskmey |- N ™ rsken?)

An
Khé

ﬁ&?ﬁg 235 | 916 162 79 540 @ 83 526 | 1098 79 255
ng

1350 | 5.64 11.0 97 0.39 83 3.51 7.85 99 0.22

fﬁgg 747 | 1227 | 242 | 92 | 408 | 79 | 667 | 1112 @ 94 | 187

Cbhng

PN 12410 | 4.22 11.2 97 0.85 83 2.32 6.45 99 0.62

Ngu3n: <B tai cAp nha n,Ec-KC08.30-10.2010
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Qua thUc tV khBo sat Pi"u tra nhgng nSm g_n Pay cho thky, vao cac thang Il1,
IV hang nSm nhi~u nhanh suGi bll khd cQn, nhgng nhanh suGi vai chjc km? h_u nh5
khong c6 n5]c.

KVt quB Po PQc dong chBy kiOt tQi mDt sG Vil tri dong nhanh va dong chinh cRa
séng Ba nh5 sau:

BBng 1.3: K5t quB -0 -=c dong chBy kidt m%t s( v6 tri trén séng Ba

Vitrituydn lo | Flv (km?) Ngay Q (m%/s) M (I/s/lkm?)
Kan Nak 89.7 28/1\V 0.591 6.59
TSu DSu 60.4 2IV 0.163 2.7

$*k Mo Ta 670 1V 10.4 15.58
laPet 124.1 27/\V 1.90 15.32
$ak Pi hao 526 2IV 0.532 1.01
EA Rsai 322 30/1V 0.060 0.186
KRong N*ng 297.2 v 0.656 2.21
Ngan $icn 214.2 2IV 0.308 1.44
Sugi Troi 224.8 21V 0.604 2.69

Ngu3n: Quy ho%ch tai nguyén n,Ec I, u v4c sbng Ba

1.2.2. M=ng I 1#i s6bng ngoi

L5u vUc séng Ba bot nguMn t[ Panh nui cao Ngrc R6 1549 m cRa dBi Tr5fng
S6n. T[ th5Zng nguMn PVn An Khé song chBy theo h5]ng Tay Boc - 6ng Nam sau
P6 chuy”n h5]ng Boc Nam, PVn cia séng Hinh chBy theo h5]ng g_n nh5 Tay 06ng
rMi Pc ra bi*n  &ng tQi Tuy Hoa.

Tinh t[ th5Zng nguMn PVn ciara (song a Rqgng), song Ba co diOn tich I5u
vUc 13.900 km?, v]i chi*u dai séng chinh & 374 km, met PD 15]i séng 0,22
km/km?.
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Song Ba c6 nhi u suGi nhp Pc vao, trong P6 c6 36 phj I15u ckp I, 54 phj 15u
ckp 1, 14 phj I5u ckp 111 va 1 s6ng nhanh ckp 1V. C6 3 sébng nhanh Pang cha y:

- Song Ayun: bot nguMn t[ Pinh ndi KréngH6Dung cao 1220 m. Song chBy
theo h5]ng Boc Nam, sau P6 chuy”n h5]ng Tay Boc - 6ng Nam rMi nhep v]i
dong chinh séng Ba tQi Vil tri cach thil trkn Cheo Reo ch[ng 1 km v™ phia Boc. &y
1a dong nhanh 17n nhkt c6 dion tich I5u vUc 2950 km?, PD dai séng 175 km.

- Song Hinh: bot nguMn t[ Pmnh ndi Ch5H’Mu cao 2051 m. H5]ng dong
chBy chinh 13 Tay Boc - &ng Nam PVn v| PD 12°05°, séng chBy theo h5]ng Boc
Nam rMi nhep v]i dong chinh séng Ba h phia trén S6n Hoa. S6ng cé diOn tich 15u
vUc 1040 km?, PD dai séng 88 km. L5u vUc song Hinh c6 15Zng m5a dMi dao nhkt

I5u vUc sbng Ba.

- Song Kréng HNSng: bot nguMn t[ Pinh ndi Ch5 Tung cao 1215 m. H5]ng
dong chBy t56ng PGi phNc tQp g_n nh5 hinh vong cung. H5]ng dong chBy chR yVu
la Boc Nam va Tay Boc - &ng Nam rMi nhep v]i séng Ba tQi ranh gi]i Gia Lai va
Phi Yén. Séng c6 dion tich 15u vUc 1a 1840 km?, PD dai song 1a 130 km.

Ba nhanh song trén P"u ngm trén hgu ngQn séng Ba. Hang nSm, trén toan 15u
vUc nhen mDt 15Zng m5a binh quan khoBng 1740 mm v]i mé sG dong chBy PQt 22.8
I/skm?, 15Zng n5]c PVn hang nSm Qi cia ra khoBng 9,5 ta m*. C4c sdng suGi thuDc

I5u vUc sbng Ba h}p va sau, PD dGc sdng suGi In nén c6 ti'm nSng IJn v" thRy

nsng.
BBng 1.4: 1@c trIng hinh thai 11u v4c séng Ba
Dcao | DdGc | Chi'u
Dcao | Chiu | Chi'u | DiOn binh binh rDng Met PD
Tén nguMn dai dai tich quan quan binh I5]i son
song song song | 15uvUc | I5uvUc | 15y 15u quan (km /kng)
(m) | (km) | (km) | (km?) | wlc | wlUc | I5uvlc
(m) (%) (km)
Sgr;g 1200 = 388 | 386 | 13900 @ 400 = 10.9 | 486 0.22
PAakA 900 52 30 762 574 11.5 25.4 0.45
0KO
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IA Pi

’ 800 70 565 = 552 | 540 8.4 98 0.32
a0

Ayun | 850 175 118 | 2950 | 537 71 25 0.41
Krong | g4 130 75 1840 | 477 95 245 0.54
HNSng

SH‘:QE 550 88 59 1040 | 526 | 157 | 17.7 0.53

Ngu3n: <B tai cAp nha n,Ec-KC08.30-10.2010

1.2.3. Tinh hinh tai li9u khi t! _.ng th:y v;n
+ Tai liDu khi t, 6ng

Trong va lan cen 15u vUc séng Ba c6 28 trQm Po m5a va khi heu, trong Po co
7 trQm Po céc yVu tG khi heu. Tinh trung binh khoBng 695 km? c6 mDt trm Po m5a
va 2400 km? c6 mDt trQm Po khi heu. Ph_n I]n cac trm P5Zc quan troc t[ sau ngay
giBi phong mi~n Nam (1975) trong P6 c6 5 trQm Po mb5a cé tai liOu tr5]c giBi phong
1a: Pleiku nSm 1934 - 1944, 1956 - 1974, An Khé nSm 1928 - 1940, Cheo Reo nSm
1931 - 1942, 1961 - 1974, Tuy Hoa nSm 1933 - 1942, 1957 - 1974, MdrSk nSm
1931 - 1942. Con ph_n I]n cac trQm cé tai liOu t[ nSm 1977 PVn nay.

+ Tai liDu thuQ v#n

Trén 15u vUc sbng Ba va vung lan cen c6 15 trQm quan troc thua vSn, trong
PO ¢6 13 trQm Po mUc n5]c va I5u 15Zng, 2 trQm Po mUc n5]c. Céc trQm c6 tai liOu
quan troc tr5]c nSm 1975 la An Khé h th5Zng 15u dong chinh séng Ba cé tai liOu
mUc n5]c 15u 15Zng t[ nSm 1967 - 1974. TrQm Cheo Reo h trung I5u dong chinh
sbng Ba chn c6 tai 1i0u mUc n5]c va I5u 15Zng cac nSm 70, 73, 74, trQm Kon Tum
séng ak Bla c0 tai liou mUc n5]c I15u 15Zng (1966 - 1974) con 1Qi cac trQm P u cé
tai liOu quan troc sau nSm 1975: gMm 4 trQm trén dong chinh séng Ba trong Pé c6 2
trQm Po mUc n5]c va I5u I5Zng 1a An Khé va CRng S6n, 2 trQm Po mUc n5]c la
Cheo Reo va Pha Lam (Tuy Hoa), 3 trQm Po trén dong chinh con IQi la cac trQm
ngm ngoai 15u vUc séng Ba. Trong nghién cNu tinh toan Pa si djng toan bD tai liOu

cRa cac trQm hiOn c6 vung ven bi*n khu 5 va Tay Nguyén.
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BBng 1.5: Danh sach cac tr=m khit! _ng th:y v;n trén I11u v4c séng Ba

Lo itr m T7a lE
T renTrm Tvrliy th'ﬁ‘r:'g rfl\;’a Kinh IE Vg IE
1 2 3 4 5 6
1 CRng S6n X 108°59' 13°02'
2 Phi Lam X 109°18' 13°04'
3 Cheo Reo X X 108°26' 13°25'
4 Song Hinh X 108°58' 13%1'
5 Tuy Hoa X X 109°16' 13%04'
6 KonPléng X 108°08' 14°28'
7 An Khé X X 108°39' 13%57"
8 Ayun Pa X 108°28' 13°28'
9 P6 M6 Ré X 108°21' 14°02'
10 Buon HM X 108°16' 12°54'
11 S6n Hoa X 108%59' 12°03'
12 M Sk X 108%47" 12°42'
13 Kon Tum X 108°01' 14°30'
14 Pléiku X 108°00' 13°59'
15 An Hoa X 108%55' 14°35'
16 S6n Thanh X 109°01" 12°56'
17 Mang Yang X 108°00" 13%8'
18 Thu_n Min X 108°01' 13%14'
19 4 Ban X 109°06' 12°37"
20 Nghl|a Thanh X 108°47" 13°05'
21 Séng C_u X 109°04' 13%27"
22 Ch5 Sé X 108°04' 13%42'
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1.2.4. H9 th(ng h, ch atrén ITu v4c sbng Ba
* HO thGng hM chNa trén I5u vUc séng Ba

HiOn nay trén 15u vUc sdng Ba cd rkt nhi"u hM Pep va trQm b6ém, Pep déng,
tkt cB c6 290 c6ng trinh phan bG tep trung cac cong trinh theo 3 tanh:

+ Tanh Pha Yén cé 75 cong trinh hM va Pep trong P6 ¢6 41 hM chNa.
+ Tinh Sk LSk c6 119 hM chNa.
+ Tinh Gia Lai c¢6 96 hM chNa, 82 Pep dang, 20 trQm bém.

Trong 290 cong trinh thi ph_n I]n thuDc loQi hM chNa nhp. Trong P4, Pang chu y
6 5 cbng trinh thRy PiOn thuDc 10Qi ITn: Kanak - An Khé , Ayun HQ, Ea Kréng HnSng,
song Hinh, song Ba HQ.

Trén 15u vUc sbng Ba c6 rkt nhiu hM chNa: tQi tinh Pha Yén c6 41 hM chNa,
h tinh  SKLSk c¢6 119 hM chNa va Gia Lai c6 96 hM chNa trong P6 cé 55 nha may
thua PiOn v]i tcng cdng sukt 854 MW va 3.9 ta kwh..

HM sdng Ba HQ cach trQm thRy vSn CRng S6n 10 km, la mDt hM chNa phét
PiOn ITn nhkt trén séng Ba. ay la mDt hM chNa IZi djng tcng hZp phjc vj cac mjc
tiéu phat PiOn, t5]i, phong IK va ckp n5]c sinh hoQt. Nha may thua PiOn séng Ba HQ
P5Zc xay duUng trén Plla ban hai huyOn séng Hinh va S6n Hoa tinh Phu Yén. Nha
may PBm bBo mDt céng sukt lop may la 220 MW, cbng sukt PBm bBo v]i Q90% la
33.3 MW, PiOn nSng binh quan nhi u nSm Eq = 825 kwh va hy trZ cho Pep Mng
Cam P~ t5]1 19800 ha ruDng.

Trong mua kiOt, hM chNa sdng Ba HQ cé nhiOm vj ckp n5]c cho yéu c_u phat
PiOn va cac nhu c_u nh5 t5]i, sinh hoQt va cac hoQt PDng kinh tV khac, trong khi
dong chBy PVn hM 1Qi nhp.

Mua kiOt nSm 1983 la kiOt nhkt trong day sG liOu Po PQc, P5Zc chrn la nSm
Pi*n hinh P tinh toan Pi u tiVt. Khda luen nay xem xét khB nSng Pi u tiVt cRa hM
sbng Ba HQ trong nhgng thang kiOt cRa nSm 1983.
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ChMPng 2. C** S] LY THUY[T PHAT TRIZN MO HINH ATHEN
$IbU TI[T LIEN H4 CH-A

Tén cRa md hinh Athen (RMM-NTUA) la tén viVt tot cRa Reservoir
Management Model, nghla la mé hinh quBn ly (Pi“u hanh) hM chNa. Mé hinh P5Zc
xay dung bhi Andreas Efstratiadis, Stefanos Kozanis va Liagos Giannis Athens, tQi
tr5fng Qi hrc Kv thuet QuGc gia Athens (Hy LQp), ngay 25 thang 10 nSm 2007
(phién bBn 1), 18 thang 2 nSm 2010 (phién bBn 2), md hinh P5Zc viVt bgng ngbn
ngg lep trinh Delphi.

Mjc tiéu chinh cRa md hinh: Md hinh kVt hZp si djng n5]c va phan Plinh
cac quy toc hoQt PDng cho myi I_n si djng, trong P6 co tinh PVn tkt cB cac thanh
ph_n can bgng n5]c c_n thiVt, k" c¢B hao hjt do bGc h6i va ro m.

ThN hai, m6 hinh bBo PBm tinh linh hoQt v™ thfi gian (t[ hang ngay PVn hang
thang).

ThN ba, mé hinh cung ckp mDt giao diOn than thiOn cho ng5fi dung P* xi ly
dg liOu va tinh toan ven hanh Pi u tiVt hM chNa.

2.1. CP sQ phét triRn mo hinh Athen liGu tiJt lién hK chLa

HiOn tQi mé hinh Athen chn ven hanh cho P6n hM chNa, do vey muGn Pi"u tiVt
lién hM chNa phBi phat tri*n thanh lién hM chNa. M& hinh Athen Pi"u tiVt lién hM
chNa P5Zc phat tri*n dUa trén c6 sh ly thuyVt cRa mé hinh Athen Pi"u tiVt P6n hM
chNa va ph56ng phap Muskingum P” diHn toan dong chBy trong song. Trong
ph56ng phap nay qua trinh diHn toan P5Zc tiVn hanh trén mDt nhanh séng PDc lep t[
th5Zng 15u xuGng hQ 15u, cac Bnh h5hng cRa n5]c vet trén P5fng mYt n5]c nh5
n5]c nhBy hay song P u khéng P5Zc xem xét.

Trong md hinh Athen ven hanh Pi"u tiVt lién hM chNa P5Zc chia lam hai
khGi :
2.1.1. Kh(iv*n hanh h9 th(ng h, ch a
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ay la mDt trong nhgng khGi quan trrng nhkt. V]i P_u vao cRa hO thGng la
P5fng qua trinh dong chBy PVn theo thfi gian (Q-t), cac théng sG cRa cdng trinh va
nhu c_u si djng n5]c cRa cac hD dung n5]c, théng qua ch56ng trinh Piu tiVt hoQt
PDng xB n5]c t[ cac nha may. T[ Pay IUa chrn ph56ng thNc ven hanh hO thGng hM
chNa PQt hiOu ich cao nhkt. NhiOm vj cRa khGi nay P5Zc mé hinh Athen PBm nhen.

2.1.2. Kh(i di?n toan dong chBy.

SBn ph{m sau khi md hinh Athen P6n hM chNa chn la 15u 15Zng xB qua cac hM
khong co6 khB nSng diHn toan dong chBy xuGng hQ du, vi vey, ¢_n phBi dung ph56ng
phap diHn toan dong chBy xuGng hQ du. Ph56ng phap si djng h Pay la ph56ng phap
Muskingum.

2.1.3. Lién kbt

Dong chBy vao hM chNa P5Zc xac Pinh theo kVt quB dU bao hay bgng thuet
toan tQo chuyi nglu nhién.

Dong chBy vao hM chNa th5Zng I5u P_u tién P5Zc diHn toan qua hM theo mé
hinh Athen Pi"u tiVt P6n hM chNa.

Dong chBy xB qua hM P5Zc diHn toan tiVp theo v- hM chNa thN 2 theo ph56ng
phap Muskingum. 2 Pay c6 2 tr5fng hZp :

+ NVu 2 hM chNa song song: Dong chBy t[ 2 hM chNa P5Zc cDng 1Qi, c0 tinh
PVn PD I0ch thfi gian chBy truy n.

+ NVu 2 hM chNa la nGi tiVp: Dong chBy t[ hM thN nhkt gig nguyén, diHn toan
v™ hM thN 2 theo Muskingum, co tinh PVn thfi gian chBy truy n.

Dong chBy sau khi P5Zc tcng hZp Qi diHn toan theo Muskingum vao hM tiVp
theo. ViOc phan biOt 2 hM chNa song song hay nGi tiVp vin P5Zc tiVp tjc thUuc hiOn.

Trong hM chNa tiVp theo Qi si djng m6 hinh Athen Pi"u tiVt P6n hM chNa P
tinh toan Pi"u tiVt.

Sau khi ven hanh hM chNa cuGi cung, 15Zng xB P5Zc diHn toan theo
Muskingum v~ Pi*m ki*m soat cuGi cung.
S6 PM tcng quéat phat tri“n md hinh Athen cho lién hM chNa chn ra trong hinh

sau:
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v
t=1, k=1
ve
t=t+1
ve A
k=k+1
v
L5Zng vao hM: li=by(a-a,)+pai-Ciay
v
Ven hanh hM theo Athen
v
L5Zng ra khpi hM g,
v
DiHn toan dong chBy theoMuskingum1
v
Tcng Sq,
P NGi tiVp hay >
song song

|

DiHn toan dong chBy theoMuskingum?2

|

Ki"mk

sG ngay t

'

KVt quB Q,e=Q:=f(t)

v

Hinh 2.1: S7 53 tMng quét phat trion mo hinh Athen
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2.2. Ly thuyJt mé hinh Athen
2.2.1. Céc thanh ph>n mo hinh

+ M6 hinh md phpng hM chNa

Dg liOu P_u vao bao gMm: b5]c thfi gian va thfi Pi®m bot P_u cRa md
phpng, dg li0u 15Zng n5]c trg va diOn tich b™ mYt hM (P5Zc P5a ra bgng chuyi cac
sG li0u), mUc n5]c PYc tr5ng (I]n nhkt, nhp nhkt, ban P_u), diOn tich 15u vUc th5Zng
I5u, chuyi thfi gian m5a va bGc h6i, chuyi thfi gian dong chBy mYt, h0 sG tcn thkt
thoat ra khpi hM (hang thang), thuDc tinh si djng n5]c (gMm thN tU 5u tién, chuyi

thfi gian yéu c_u, nguyén toc ven hanh).
+ Phén Pliinh céc quy toc ven hanh

Trong quy toc ven hanh, xac Pinh 15Zng xB r;", t56ng Nng v]i si djng n5]c
thN i, Ia mDt ham cRa mUc n5]c thUc tV, z. L5Zng xB P5Zc bi*u thil nh5 la ta 10 cRa
cac nhu c¢_u thUc d;, PA myi |_n si djng cé th” gon v]i t[ng ham b5]c tinh, th™ hiOn
d5]i dQng cac cYp Pi*m (dj, zjj), trong PO Zmin ~ Zij ~ Zmax Va 0 ~ djj ~ 1, khong co

giJi hQn v~ sG I5Zng cRa cac cYp (djj, z;;).

Talonhuc uchosi DPemand ratio

djngthni T for ith use, r//d,

A."B ———————————— e ——
| l
APZ —————— —ﬁ- ——————— JI
e i

1
Ay [ prm— s it ]
1 1 1 1
1 1 1 1
1 i 1 1
1 I 1 1
: I : :

Cmin <A iz Zmax
MuUc n5]c

Reservoir level hM chNa

Hinh 2.2: Quan hD Rij, zij trong md hinh Athen
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2.2.2. Ph1$ng trinh di?n toan

V]i P_u vao: s; 15Zng trg thUc tV, g; PD sau dong chBy mYt th5Zng 15u, p; PD

sau mba, e; PD sau bGc h6i
L5u 15Zng vao P5Zc hiOu chanh theo céng thNc:
k=0 (@-a) + pra- e a (1)

trong PO: a; la diOn tich mYt hM
a la dion tich 15u vUc thUc tV
L5Zng tcn thkt do ro m, bGe h6i, 5]c¢ 15Zng theo cdng thNc:

lk@z)= z'+ z’+1z+" )
trong PO: z; 1a mUc n5]c thUc tV

, , 1, " 1a hgng sG, thay Pci theo thang (vi tcn thkt c6 th™ bivn PDng theo

mua cRa mUc n5]c ng_m).
L5Zng n5]c thUc, tr5]c khi xB (i = 0), P5Zc cho bhi:
Sot = St + Ig- It (3)

Ngoai ra, 15Zng xB t[ hM chNa P5Zc thUc hiOn theo phan ckp si djng n5]c
(PGi v]i nhgng si djng i =1, ..., n). GiB thiVt, nhu c_u si djng n5]c thN i, 15Zng xB
mong muGn t56ng Nng P5Zc xac Plnh trén ¢6 sh mUc n5]c thUc tV va nhu c¢_u thUc
tV, nghja la:

M = dij di, V]i dij = T (z) (4)
L5Zng xB thUc tV khong P5Zc v5Zt qua dung tich hgu ich thUc:
rie = min (rie, Si-1,t Smin) ®)
Khi Po, 15Zng n5]c c6 trong hM chNa (15Zng trg hM chNa):
Sit = Si-1,t - Tt (6)
Sau P§, tinh toan 1Qi mUc n5]c hM chNa, t56ng Nng v]i cac 15Zng trg m]i.
Kbhi tkt cB cac nhu c¢_u P5Zc Pap Nng, I5Zng tran 5]c tinh bgng:

W= max (0, Spt - Smax) (7)
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Hinh 2.3: S7 53 thu ttoan v n hanh 57n h3 ch+a

T
V< 2
| t=t+1 |
v
| Cho: S, ax. b, C |
v
| L5Zna vao: li=a.(a-a)+p.ar-Cias |
v
| ii=1 |
v
| i=i+1 |
ve A

| =it |
v

Ten thkt: e(z)=az+bz2+gze+d
v
L5Zng trg tr5]c khi xB: Sg=S+i-€;
v
Nhu ¢_u n5]c d;,
Quy toc Pi~u hanh:1;=1(z;;)
v
L5Zng xB cho yéu c_u i, Nng v]i z;;:
R i,j:Ii,jdi,j
v

(15Zng xB thUc):
Ri=min(R ", Si-1,c-Smin)
v
L5Zng trg hM cep nhat:
Si=Sia Rt
v

MUc n5]c hM: z;=f(Si) |

Ki"mtras
CYp (Ilj Zi;

\ 4

Ki*m tra sG
sidjngi

L5Zng xB tcng:
W=maXx(Sy- Smax)
O

Ki”m tra sG
ngay tinh

| «nasos0=1) |
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2.3. Ly thuyJt phMPng phap Muskingum

Ph56ng phap Muskingum la mDt ph56ng phéap diHn toan IK P& P5Zc dung
phc bivVn P~ Pi“u khi“n quan h0 PDng giga 15Zng trg va I5u I5Zng. Ph56ng phéap nay
P& mo hinh hoa 15Zng trg cRa IK trong mDt long sdéng bgng tc hZp cRa hai loQi dung
tich, mDt dung tich hinh ném va mDt dung tich ISng trj. Trong khi IK 1én, dong vao
v5Zt qua dong ra nén Pa tQo ra mDt dung tich hinh ném. Khi IK rat, 15u 15Zng dong
ra ITn hén I5u 15Zng dong vao, dIn PVn dung tich hinh ném mang dku am. Ngoai ra,
ta con c6 dung tich ISng trj P5Zc tQo thanh bhi th” tich cRa long dIn ISng trj v]i
diOn tich mYt cot ngang khéng Pci drc theo long din.

GiB thiVt rgng, diOn tich mYt cot ngang cRa dong IK ta 10 thuen v]i I5u 15Zng
Pi qua mYt cot P9, th” tich cRa 15Zng trg ISng trj la KQ, trong P6 K 1a h0 sG ta 0.
Th” tich cRa 15Zng trg hinh ném la KX(I - Q), trong P6 X la mDt trrng sG co gia trll
ngm trong khoBng 0£ X £0,5 . Do P9, tcng 15Zng trg ss bgng tcng cRa hai 15Zng

trg thanh ph_n:
S =KQ +KX(I-Q) 9)
Ph56ng trinh 15Zng trg cRa ph56ng phap Muskingum P5Zc viVt d5]i dQng:
S = K[XI + (1-X)Q] 9)

Ph56ng trinh nay tiéu bi“u cho mDt m6 hinh tuyVn tinh P~ diHn toan dong

chBy trong cac dong song.

Gia trll cRa X phj thuDc vao hinh dQng cRa dung tich hinh ném P& md hinh
hoa. Gia trll cRa X thay Pci t[ 0 PGi v]i loQi dung tich ki€R hM chNa, PVn 0.5 PGi v]i
dung tich hinh ném P_y. Khi X = 0, dung tich hinh ném khdng tMn tQi va do P6 cKng
khong co n5]c vet. ¢ la tr5fng hZp cRa mDt hM chNa cd mYt n5]c ngm ngang.
Trong tr5fng hZp nay, ph56ng trinh (9) ss dIn PVYn mDt md hinh hM chNa tuyVn tinh,
S = KQ. Trong cac song thién nhién, X Iky gia tril giga 0 va 0,3 v]i gia tril trung binh
g_n v]i 0,2. ViOc xac Plinh X v]i PD chinh xac cao la khdng c_n thiVt, bhi vi cac kvt
quB tinh toan cRa ph56ng phap nay t56ng PGi it nhQy cBm v]i gia tril cRa X. Tham
sG K la thfi gian chBy truy 'n cRa song IK qua PoQn long dIn.  ” xac Plnh cac gié tri
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cRa K va X trén c6 sh cac PYc tinh cRa long dIn va I5u 15Zng, ta c6 th* si djng mDt
ph56ng phap gri la Muskingum- Cunge. Trong diHn toan IK, gia trll cRa K va X
P5Zc giB thiVt Pa biVt va khéng Pci trén toan phQm vi thay Pci cRa dong chBy.

Céc gia trll cRa 15Zng trg tQi thfi Pi*m j va j+1 theo (9) P5Zc viVt 1a :
Sj = K[XIj+(1-X)Qj]] (10)
Sjrt = K[X1j+1+(1-X)Qj44] (11)
Si djng céc ph56ng trinh (10) va (11), ta tinh P56c sG gia cRa 15Zng trg trén
khoBng thfi gian Dt la:
Sjir- S =KX 1+ (1-X)Qa]- [XI+(I-X)QT} (12)
SG gia cRa 15Zng trg con co th” bi*u thi bgng ph56ng trinh:

I'-I-I'+ it j+
j+l_Sj: JZJlDt_QJ 2QJlDt (13)

KVt hZp (2.53) , (2.54) va sau khi rat grn ta thu P5Zc:
Qj+1= Culj+Calj+ C3Q; (14)
Po la ph56ng trinh diHn toan cRa ph56ng phap Muskingum, trong PO

Dt - 2KX

1T 2K{- X)+ Dt (15)
_ Dt+2KX

27 2K([-X)+Dt (16)

c _ 2K(1- X)-Dt 17)

® 2K(1-X)+Dt

L5uyrgng : C+C, +C3=1
Ta c6 th™ xac Plinh P5Zc K va X nVu trong PoQn sdng Pang xét P& cd sun cac
P5fng qua trinh I5u 15Zng thUc Po cRa dong vao va dong ra. GiB thiVt nhi~u gia tri

khac nhau cRa X va si djng cac gia tril P& biVt cRa cac P5fng qua trinh 15u 15Zng, ta
tinh P5Zc céc gia trli lién tiVp cRa ti sG va mlu sG trong bi“u thNc cRa K P5Zc suy ra

t[ (12), (13).
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05D, +1,)- Q. +Q))]

= (18)
x(|j+1 - Ij)+(1_ X)(Qj+l _Qj)

Céc gia tril tinh toan cRa ti sG va mlu sG cho t[ng khoBng thfi gian P5Zc
chkm trén PM thil v]i ti sG P5Zc PYt trén trjc tung va mlu sG PYt trén trjc hoanh. Noi
chung, ta ss thu P5Zc mDt PM thii c6 dQng P5fng vong day. Gia tril Pung cRa X la gia
trl 1am cho P5fng vong day thu h}p g_n sat nhkt thanh mDt P5fng P6n nhkt va PD
dGc cRa P5fng nay theo (18) chinh la K. Bhi vi K la thfi gian ¢_n thiVt P* séng IK
ven PDng qua PoQn long dIn nén gié trll cRa né cé th™ P5Zc 5]c 15Zng bgng thfi gian
chBy truy "n thUc Po cRa Pinh IK trong PoQn long dIn Pang xét.

NVu ta khéng ¢6 sG liOu thUc Po cac P5fng qué trinh I5u 15Zng cRa dong vao
va dong ra P xac Plinh K va X, céc gia tril nay c6 th” P5Zc 5]c 15Zng bgng ph56ng
phap Muskingum- Cunge.

2.4. Lién kJt mé hinh Athen 1iGu tiJt IPn hK chLa va phMPng phéap
Muskingum

Dong chBy vao hM chNa P5Zc xac Pinh theo kVt quB dU bao hay bgng thuet
toan tQo chuyi nglu nhién.

Dong chBy vao hM chNa th5Zng 15u P_u tién P5Zc diHn toan qua hM theo mé
hinh Athen Pi"u tiVt P6n hM chNa.

Dong chBy xB qua hM P5Zc diHn toan tiVp theo v- hM chNa thN 2 theo ph56ng
phap Muskingum. 2 Pay cé 2 tr5fng hZp :

+ NVu 2 hM chNa song song: Dong chBy t[ 2 hM chNa P5Zc cDng 1Qi, c0 tinh
PVn PD I0ch thfi gian chBy truy n.

+ NVu 2 hM chNa la nGi tiVp: Dong chBy t[ hM thN nhkt gig nguyén, diHn toan
v~ hM thN 2 theo Muskingum, c6 tinh PVn thfi gian chBy truy n.

Myi PoQn séng c6 bD thdng sG X, k (trén I5u vUc sbng Ba, tac giB chia thanh
7 PoQn s6ng c_n diHn toan) va cac tham sG nay ss P5Zc xac Plinh theo ph56ng phap
tGi 5u hoa hoYc bgng ph56ng phap thi sai. Lky vi dj mQng song c6 cku trdc nh5
d5]i Pay gMm 7 PoQn séng (1-3; 2-3;4- 5; 3-5; 5-7; 6-7; 7-8) va t56ng Nng ss c0 7
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bD thong sG k va x. ViOc diHn toan IK theo mé hinh Muskingum ss P5Zc thUc hiOn
cho tNng PoQn sdng. TQi nhgng nat hZp 15u giga hai PoQn sdng thi I5u I15Zng P_u
PoQn hZp 15u ss bgng tcng cRa I5u 15Zng tQi cac PoQn tQo nén hZp I5u P6. Vi dj tQi
nat 5 ta co 15u 15Zng P_u PoQn 5-7:

Qu7)(t) = Quu-5)(H)+Qqz-5)(1) (19)

Trong PO Qys-7)(t), Qua-s)(t) Qqez-s5)(t) t56Nng Nng la I5u 15Zng P_u PoQn (5-7) va cac
I5u 15Zng cuGi PoQn (4-5) va PoQn (3-5).

Hé Yayun ha

@ kT, %7

TV Cung Son

Hinh 2.4: S7 53 diHn todn m6 hinh Athen 57n h3 ch+a va ph, 7ng phap Muskingum
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- Vi thfi gian c6 hQn, Luen vSn chn lién kVt mé hinh Athen v]i ph56ng phap
Muskingum d57i dQng PDc lep (tNc la chQy riéng rs t[ng ch56ng trinh rMi kVt nGi IQi
v]i nhau), ch5a P5a vao mDt ph_n m™m lién kVt tcng quat.

- Trong mé hinh Athen, Luen vSn Pi"u chanh Qi quy toc 5u tién theo cac kiich
bBn tU thiVt lep theo cac ckp mUc n5]c, t[ mUc n5]c chVt t]i mUc n5]c dang binh
th5fng cRa hM.

2.5. Yéu cSu tNp s9 liNu 1Su vao cho mé hinh Athen l1iGu tiJt lién hK chLa
* HO Pi"u hanh hM chNa.

* SG li0u dong chBy PVn hM, m5a va bGc h6i trén 15u vUc.

* SG li0u nhu c_u si djng n5]c cRa cac hD dung n5]c.

* SG li0u PYc tr5ng hM chNa Z ~ W ~ F.

* SG liOu Plla hinh va thRy IUc PoQn séng gMm: PD dai, PD nham, PD dGc va
thfi gian chBy truy n t[ng PoQn séng.
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ChMPng 3. =NG D/NG MO HINH ATHEN V3N HANH $IbU TI[T
LIENH4 CH-AL UV)CSONG BA

3.1. DT liNu 1Su vao c5a md hinh
3.1.1. S(li9uth:zyv;nva-@ctr'ngh, ch a

ViOc diHn toan P5Zc thUc hiOn v]i chuyi sG liOu dong chBy ngay Nng v]i t_n
sukt 90% va nhu c_u si djng n5]c cRa cac hD dung n5]c (Iky t[ sG li0u cRa  tai
KC08.30/06 - 10. 2010, do PGS. TS NguyHn Hgu KhBi lam chR nhiOm) va bot P_u
P5Zc tinh toan t[ ngay 01 thang 01 PVn ngay 31 thang 8 nSm 1983, kVt hZp v]i sG
li0u cac quan hO PYc tr5ng Z ~ W ~ F cRa cac hM chNa trén 15u vUc sdng Ba. HiOu
chanh va ki“m Pliinh m6 hinh si djng sG liOu mua kiOt nSm 1982 va nSm 1983, tNc la
cac thang kiOt (t[ thang 01 PVn thang 8) nSm 1982 va nSm 1983 tQi cac hM chNa
nh5: An Khé, Yayun hQ, Kréng HnSng, séng Hinh va Séng Ba HQ. SG liOu P5Zc th"
hiOn h phj ljc II.

SG li0u P_u vao P5Zc sop xVp trong md hinh Athen nh5 sau:

[E] coeft.bxt 1KE Text Document Z5i11)2011 06:15
[Z] cosfz bxt 1KE Text Document 25/11/2011 05:59
[Z] coef3.txt 1KE Text Document #5/11/2011 05:54
[Z] cosfd bxt 1 KB Text Document 25/11/2011 05:54
[ﬁdaily-envﬂuw.hts QKB Hydrognomon bime ... 24/11/2011 15:43
Lﬁdaily-evapuratinn-height.hts 6 KE Hydrognomon time ... 181172011 06:22
[ﬂdaily-irrigl hks 7KB Hydrognomontime ... 18/11/2011 0628
Dﬂdaily-irrigz.hts TKB Hydrognomon time ... 18/11/2011 06:33
[ﬂdaily-rainfall-height.hts A kKB Hydrognomon bime ... 1971172011 06:54
Lﬂdaily-runDFF-vulume.hts 6 kB Hydrognomon bime ... 197112011 07:00
Lﬂdaily-supply.hts 7KE Hwdrognomon time ... 1901172011 07:09
[Z] reservair_hsvh.bxt 1KE  Text Document 19(11/2011 05:47
_;,'r setkings. ini 4 kB Configuration Setkings  24/11/2011 17:03

Hinh 3.1: Céc file s> liDu 5Cu vao c¢8a mo hinh Athen

Trong Po:
coefl - HO sG Pi"u hanh ThRy PiOn;
coef2 - HO sG Pi"u hanh cho céng nghiOp;
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coef3 - HO sG Pi u hanh cho t5]i;
coefd - HO sG Pi~u hanh cho sinh hoQt;

daily-evaporation-height la chuyi sG liOu 15Zng bGc h6i ngay, P6n vil mm,
daily-rainfall-height la chuyi sG liOu 15Zng m5a ngay, P6n vil mm,
daily-runoff-volume la chuyi sG liou ngay dong chBy PVn hM, P6n vil tr.m?,

reservoir_hsvb la sG liOu quan hO PYc tr5ng Z ~ W ~ F cRa cac hM chNa.

T
—epiy An Kbt — Qmpay Yooumhp —— ) ngiy Kring Hebag —— () ngay Shag Hink
R st o oo e e i S ST T PR S T S S R S SR S PO
III ‘
T l'. ............
HI
|7
1 — |1_
4 ..I: ..................................................
|
¥ N
I‘\'I,ﬁ
2 .........‘:' -
w4 00 o
ooz flomis: L L1881 L9 elrelm2 L2 nLEree
Hinh 3.2: <, -ng qua trinh Q~t c8a cac tr%m trén séng Ba n#m 1982
BBng 3.1: Cac -@c tringc:ah, ch atrén song Ba
$Pn . | Yauyn | EaKrong Séng Séng Ba
TT $hc trMng vi | AnKhé h_ Hn*ng Hinh H
1 | DiOn tich I5u vUc km? 1236 1670 1196 772 11115
2 | Cao trinh Panh Pep m 433.00 | 211.00 270.40 215.00 116.00
3 | MNDBT m 429.00 204.00 255.00 209.00 105.00
4 | MNC m 427.00 195.00 242.50 196.00 101.00
5 | MNGC m 431.45 209.92 258.38 211.85 108.05
6 | Vtb 10°m? 15.90 253.00 171.60 357.00 349.70
7 | Vhi 10°m? 5.60  201.00 112.30 | 323.00 | 165.90
Ve 10°m? 59.30 183.80
Vpl 10°m? 276.00
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8 | Qmaxtbin m?/s 50.00 23.40 68.00 55.50 393.00

9 | SGtc may 2.00 2.00 2.00 2.00 2.00
10 | Qfirm,p=90 % m¥/s 9.60 4.50 12.90 2300 56.70
11 | Htt m 357.00 112.80  141.00  62.00
12 | NIm MW | 160.00 3.00 64.00 220.00
13 | KhBnSng xB m¥s | 4105.00 1437.00  3941.00  6952.00 @ 28945.50
14 | Qmaxp=0.1% m¥s | 6021.00 7654.00  6194.30  8930(0.5)  35685.00
15 t(;:g trinh ng5xng m 427.00 | 19400 24100 19600  89.00
16 | SG cRa xB Tr‘zg u 3.00 4.00 600  12.00
17 | Chi"ucao cia m 6.00 12.00 13.00 16.50
18 | Chi‘urDngcia m 6.00 450 12.00 15.00
19 | ivao hoQt Pbng 2010 1995 2010 2000 2009

Ngu3n: Cong ty T, vAn Xay d4ng 5iDn 1
3.1.2. S(1i9u nhu c>u sA d2ng n#c c:a cac h% dung n1#c
daily-envflow 1a chuyi sG liOu ngay cRa nhu ¢_u 1 (thRy PiOn), P6én vil tr.m?;
daily-irrigl 1a chuyi sG 1i0u ngay cRa nhu c_u 2 (t5]i), Pén vil tr.m;
daily-supply 1a chuyi sG liou ngay cRa nhu c_u 3 (cong nghiOp), Pén vil tr.m*;
daily-irrig2 1a chuyi sG 1i0u ngay cRa nhu c_u 4 (sinh hoQt), Pén vil tr.m*;
Nhu c_u si djng n5]c cRa cac hD dung n5]c P5Zc bi*u thirh phj 1jc 2.

3.1.3. Cac théng s( c:a ph1$ng phap Muskingum
- Céac thdng sG cRa ph56ng phap Muskingum la: x va k 1a cac hgng sG (k co
y nghja nh5 thfi gian chBy truy n cRa PoQn sbng, x la hgng sG bi*u thil chi’u dai

PoQn sdng tinh toan).

- Thong sG: x va k ban P_u P5Zc Iky theo ph56ng phéap diHn toan IK cRa t[ng

PoQn sbng trén 15u vUc sdng Ba.

3.2. HiNu chinh va kiRm Iinh md hinh

A ven hanh P5Zc trong qua trinh tinh toan Piu tiVt hM chNa va diHn toan
dong chBy trong sdng thi mo6 hinh phBi P5Zc hiOu chinh va ki*m Pinh. Tuy nhién do
khong c0 sG 1i0u Pi"u tiVt cRa t[ng hM chNa trong nhgng nSm qua. Do vey trong qué
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trinh hiOu chmnh va ki®m Plinh tac giB Pa P5a cac hM v~ trQng thai hM khéng hoQt
PDng, nh5ng cac hM vin P5Zc gon vao h0 thGng, dong vao hM bao nhiéu thi dong ra
khpi hM bky nhiéu. Dung ph56ng phap Muskingum P~ diHn toan dong chBy t[ céac
hM h th5Zng I5u, séng nhanh v™ hQ 15u va P5Zc hiOu chnnh, ki*m Plinh tQi trQm thRy
vSn CRng S6n.

Quaé trinh hiOu chanh nhgm xac Plinh cac théng sG cRa m6 hinh P* cho kVt quB
tinh toan phu hZp nhkt v]i sG liOu thUc Po. ViOc hiOu chinh cac théng sG md hinh co
th™ P5Zc tiVn hanh bgng 2 ph56ng phap: ph56ng phéap thi sai hoYc ph56ng phéap tGi
5u. 2 Pay cB hai ph56ng phap P5Zc si djng P do tim bD théng sG cho I5u vUc ¢_n

tinh toan.

Qua trinh hiOu chinh va ki*m Pliinh P5Zc tiVn hanh cho cB qua trinh dong chBy
trong mua cQn (t[ thang 01 PVn thang 8). Chn tiéu thGng ké NASH P5Zc si djng P*
Panh gia chkt 15Zng mé phpng qué trinh dong chBy mua cQn trong cac nSm chrn PA
hiOu chanh va ki”®m Piinh m6 hinh. KVt quB P5Zc trinh bay d5]i Pay.

3.2.1. K5t quB hi9u chtnh mé hinh

SG liOu dung P~ hiOu chinh md hinh la chuyi sG li0u dong chBy trung binh
ngay t[ 01/01/1983 PVn ngay 31/8/1983.

Trong khudn khc cRa luen vSn chn nghién cNu khu vUc t[ cac hM An Khé -
Knak, Yayun hQ, Krong HnSng, séng Ba HQ, séng Hinh v™ PVn trm thRy vSn CRng
S6n. MYt khac diHn toan dong chBy cac PoQn song la ph56ng phap Muskingum.

So sanh P5fng qua trinh dong chBy tinh toan v]i P5fng qué trinh dong chBy
thUc Po va Panh gia PD hgu hiOu cRa mé hinh bgng chn tiéu Nash.

Qua Po6 cbé th” thky, n6i chung v© dQng P5fng qua trinh I5u 15Zng tinh toan
va thUc Po la phu hZp, kVt quB Panh gia theo chn tiéu Nash kha tGt 0,83.
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BBng 3.2: B% thong s( cza md hinh Muskingum di?n toan tkKng -o=n séng

Thong s9
W K Co C, C,
oQn 1 6.50 0.24 -0.1948529 0.3786765 0.8161765
oQn 2 8.20 0.27 -0.2642615 0.4184397 0.8458218
oQn 3 7.60 0.21 -0.1685117 0.3222632 0.8462485
oQn 4 9.70 0.28 -0.2960983 0.4297167 0.8663816
oQn 5 12.70 0.25 -0.2668329 0.3665835 0.9002494
oQn 6 5.60 0.19 -0.1119936 0.3105639 0.8014297
oQn 7 4.00 0.28 -0.183432 0.4792899 0.704142
Ghicha: oQn 1: t[ Pep Yayun hQ - ngéd ba séng YaYunpa v]i song Ba,;

Ba;

oQn 2: t[ Pep An Khé - ngé ba séng YaYunpa v]i song Ba;
oQn 3: t[ ngd ba song YaYunpa - ngéd ba song Krong HnSng v]i song

oQn 4: t[ Pep EaKrong HnSng - Ngé ba séng Kréng HnSng v]i sdng Ba;
oQn 5: t[ ngé ba Kréng HnSng - Ngé ba séng Hinh v]i séng Ba;

oQn 6: t[ Pep Song Hinh - Nga ba song Hinh v]i song Ba,;

oQn 7: t[ ngé ba séng Hinh v]i séng Ba - TrQm thRy vSn CRng S6n;

Hinh 3.3:

T

=L AT | \ _,I \ HJFM

e T, S /

-

HayIE: WA LEEL - k] L H 198% U8 'if' 1 w 'i'i Ll

<, :ngquatrinh I,ul,6ng tinh todn va th4c 5o tr%m th8y v#n C8ng S7n
n#m 1983
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3.2.2. K5t quB ki/m -6nh mo hinh

SG li0u dung P™ ki®m nghiOm m6 hinh Ia chuyi sG liOu I15u 15Zng tQi trQm
CRng S6n t[ 01/01/1982 PVn 31/8/1982. V]i bD théng sG Pa IUa chrn h trén cho cac
PoQn sdng. D hgu hiOu cRa ki*m nghiOm md hinh tinh theo chn tiéu Nash PQt 0,81.

~——{)mmk 19 dn — Qirhipe da
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N:\ hh\__\-’\f\ﬂ_; ﬁ%ﬁ H:-.II\J ":;\{?r_ ‘\“u{\“‘;:_[:“\'\. .rfl :

LER R ] L] UL L] LRREA bl 1982 Gl pEl DL S LA

Hinh 3.4: <, :ng qua trinh I, u I, 6ng tinh toan va th4c 5o tr%m th8y v#n C8ng S7n
n#m 1982

3.3. V¥Yn hanh 1iGu tiJt lién hK chLa
3.3.1. Quy tDc v*n hanh

Trong m6 hinh si djng céac h0 sG coef P* khGng chV 15Zng n5]c xB Pap Nng
cac nhu ¢_u dung n5]c, t56ng Nng v]i mUc n5]c P& cho. Myi nhu ¢_u cé mDt sG hO
sG Nng v]i n6. 2 Pay, c6 4 nhu ¢_u dung n5]c la: thRy PiOn, cdng nghiOp (khéng c6
thRy PiOn), t5]i va sinh hoQt.

GiB si PGi v]i hM chNa séng Ba HQ: coef 3.txt:
101,0.0

102,0.5
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103,1.0

NVu mUc n5]c nhp h6én 101 thi 15Zng n5]c thUc tV cung ckp bgng 0. NVu
mUc n5]c ITn h6n 101 va nhp h6n 102 thi I15Zng n5]c P6 P5Zc xac Plnh bgng céach
nhan h0 sG 0.5 v]i nhu ¢_u, con khi mUc n5]c I]n hén 103 thi 15Zng n5]c thUc tV
chinh bgng nhu c_u.

Céc h0 sG nay trong Pi u hanh lién hM chNa h cac mUc n5]c quy Piinh khac
nhau tuy theo t[ng hM chNa va ss P5Zc hiOu chinh d_n P~ PBm bBo dung tich cRa hM
chNa cuGi mua kiOt khéng nhp hén dung tich chVt va 15Zng n5]c ckp cho cac hD si
djng la ITn nhkt.

3.3.2.Th t4 Tutién cac nhu c>u sA d2ng nl#c

Céc hM chNa trén 15u vUc song Ba P5Zc xay dUng v]i mjc Pich phat PiOn, co
nguMn thRy nSng dMi dao P™ PBm bBo phat mDt cdng sukt lop may. Vi vey, nhu c_u
phat PiOn P5Zc 5u tién P_u tién (Nhu cSu 1).

Céac nha may thRy PiOn P5Zc xay dUng ngm h th5Zng 15u Pep dang thRy 1Zi

Mng Cam. Yc bi0t Nha may ThRy PiOn song Ba HQ, v]i dung tich toan bD la

349.7 10° m® khé I]n nén cé th” tSng c5fng 15Zng n5]c t5]i cho Pep Mng Cam

trong mua kiOt v]i diOn tich t5]i PBm bBo la 19800 ha. T[ Po, ta thky mjc tiéu t5]i,
cung ckp n5]c cho ndng nghiOp, P5Zc xVp thN hai (Nhu cSu 2).

HQ I5u séng Ba c6 nhi“u khu céng nghiOp IJn nh5 Hoa HiOp, An Pha va
Pong boc Séng C _u cRa tinh Phi Yén. Do P6, mjc tiéu ckp n5]c cho céng nghiOp
cRa hM chNa cKng P5Zc h5]ng PVn, v]i 5u tién ba (Nhu cSu 3).

CuGi cung la nhu ¢_u ckp n5]c cho sinh hoQt (Nhu cSu 4). Vi tQi cac vung
c_n ckp n5]c nh5 thil x& Tuy Hoa thi Pa c6 nguMn n5]c ng_m rkt tGt nén nhu c_u
nay P5Zc 5u tién cuGi.

ThN tU 5u tién cho cac nhu c¢_u si djng n5]c cRa cac hD dung n5]c trén la

dung chung cho céc hM trong Piu tiVt lién hM chNa.
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3.3.3. Kéch bBn -i8u hanh

HiOn nay trong ven hanh hM chNa thRy PiOn khéng c¢_n Pap Nng tGi Pa phj tBi
riéng cRa t[ng hM, ma chn cé phat PiOn PQt cbng sukt tGi Pa va truy n 1én 15]i PiOn
quGc gia. ViOc PBm bBo phj tBi do Trung tdm Pi~u PD khu vUc PBm nhen.

Co0 nhi u Kiich bBn ven hanh P5Zc thUc hiOn. Tuy nhién sau khi chrn Irc, luen
vSn chn P5a ra 3 klich bBn chinh.

+ Klich bBn 1: Nhu c_u ckp cho thRy PiOn h mNc 50% mNc tGi Pa va PBm bBo
dong chBy tGi thi*u phia hQ I5u, h0 sG cho bgng 0.5.

+ Kiich bBn 2: Nhu ¢_u ckp cho thRy PiOn h mNc PBm bBo (tGi thi*u) va PBm
bBo dong chBy tGi thi*u phia hQ I5u, dong chBy qua nha may thRy PiOn cRa cac hM
chNa la nhp nhkt, h0 sG bgng 1.0.

+ Klich bBn 3: LUa chrn h0 sG ckp n5]c sao cho nhu c¢_u ckp cho cac hD dung
n5]c (trén c6 sh nhan nh5Zng, hai hoa nhkt nh5ng vIn 5u tién phat Pion).

Céac nhu c_u khac, h0 sG khong thay Pci.

ViOc IUa chrn cac mUc n5]c P P5a ra quy toc ven hanh cho t[ng hM chNa la
do tac giB tU Plnh nh5ng trén ¢6 sh nhu c_u dung n5]c cRa cac hD dung n5]c va
tuén thR theo mUc n5]c chVt va mUc n5]c dang binh th5fng P* phan chia, tuy nhién
cach phéan chia nay la tuy thuDc vao cach thUc hiOn Pi“u khi®n cRa t[ng ng5fi, h
Pay tac giB cKkng mQnh dQn P5a ra quy toc nay.

V]i myi kich bBn, cé cac h0 sG coef t56ng Nng, P5Zc¢ P5a ra nh5 trong bBng sau:
BBng 3.2: Cac h9 s( trong m6 hinh  ng v#i kéch bBn 1

Nhu cSu th5y 1iNn Q mLc t9i 1a 50%

HN s9
o Ea Krong a R .
An Khé Yayun hQ HnSng Song BahQ = Song Hinh
coefl 427,0.5 195, 0.5 2425,0.5 101, 0.5 196,0.5
£ 427,0.2 195,0.2 242.5,0.2 101,0.2 196,0.2
coe
428,0.4 201,0.4 250,0.6 103,0.4 200,0.6
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coef3

coef4

HN s9

coefl

coef?

coef3

coef4

429,0.6
427,0.2
428,0.4
429,0.6
427,0.2
428,0.4
429,0.6

204,0.6
195,0.2
201,0.4
204,0.6
195,0.2
201,0.4
204,0.6

255,0.6
242.5,0.2
250,0.6
255,0.8
242.5,0.2
250,0.6
255,0.8

BBng 3.3: Cac h9 s( trong m6 hinh  ng v#i kéch bBn 2

An Khé

427,1.0

427,0.2
428,0.4
429,0.6
427,0.2
428,0.4
429,0.6
427,0.2
428,0.4
429,0.6

Nhu cSu th5y IiNn Q mLc lem beo t9i thiRu

Yayun hQ

195,1.0

195,0.2
201,0.4
204,0.6
195,0.2
201,0.4
204,0.6
195,0.2
201,0.4
204,0.6

Ea Krong
HnSng

242.5,1.0

242.5,0.2
250,0.6
255,0.6

242.5,0.2
250,0.6
255,0.8

242.5,0.2
250,0.6
255,0.8

3.3.4. K5t quB tinh toan cho n;m -i/n hinh 1982

KVt quB tinh toan P5Zc 15Zng n5]c cung ckp cho cac mjc Pich si djng n5]c
cRa cac hD dung n5]c, dung tich va mUc n5]c hM chNa t[ng ngay P5Zc xukt ra trong

cac file (out-...). SG liOu cj th* P5Zc th™ hiOn h phj ljc II.

[ out-gnvFlow. s
ﬁout—irrigl ks
ﬁout-irrigz.hts

ﬁ out-resulting_outFlow, bts

ﬁout-spill.hts
[ﬁout—stage.hts
ﬁout—stnrage.hts
ﬁout-supplv.hts

6 KB
G kB
G kE
G KB
G kB
7EKB
TEKE
G kE

Hydrognomon kime ...
Hydrognomon kime ..
Hydrognomon kime ..
Hydrognomon time ...
Hydrognomon kime ...
Hydrognomon kime ...
Hydrognomon kime ..
Hydrognomon kime ..

25/11}2011 06:15
25/11/2011 0615
25/11/2011 06: 15
Z5/11}2011 06:15
25/11/2011 06:15
25/11}2011 06:15
25/11/2011 0615
25/11/2011 06: 15

Hinh 3.5: File s> liDu kFt qu9 5Cu ra sau khi ch%y mo hinh
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105,0.6 209,0.8
101,0.2 196,0.2
103,0.4 200,0.6
105,0.6 209,0.8
101,0.2 196,0.2
103,0.4 200,0.6
105,0.6 209,0.8
Séng BahQ = Sbéng Hinh
101,1.0 196,1.0
101,0.2 196,0.2
103,0.4 200,0.6
105,0.6 209,0.8
101,0.2 196,0.2
103,0.4 200,0.6
105,0.6 209,0.8
101,0.2 196,0.2
103,0.4 200,0.6
105,0.6 209,0.8



Sau khi tinh toan Pi"u tiVt, dg liOu kvt quB P5Zc I5u dg h céc dQng file sau:

out-envflow la 15Zng n5]c thUc tV cung ckp cho nhu c¢_u 1 (thRy PiOn), P6n vii
3

tr.m’;

out-irrigl 1a 15Zng n5]c thUc tV cung ckp cho nhu ¢_u 2 (t5]i), P6n Vil tr.m?,

out-irrig2 la 15Zng n5]c thUc tV cung ckp cho nhu ¢_u 4 (sinh hoQt), Pén vl
tr.m®;

out-supply la 15Zng n5]c thUc tV cung ckp cho nhu c_u 3 (c6ng nghiOp), P6n
vil tr.m?;

out-resulting_outflow la tcng 15Zng n5]c thUc tV cung ckp cho céc si djng,

P6n Vil tr.m*;
out-spill 12 15Zng tran, P6n vil tr.m?;

out-stage la chuyi sG liOu ngay mUc n5]c hM chNa sau khi ven hanh, Pén vi

mm.

out-storage la chuyi sG liOu ngay cRa dung tich hM chNa sau khi ven hanh,

P6n Vil tr.m®,

3.3.4.1. K5t quB tinh toan theo kéch bBn 1:
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Hinh 3.6: Quan hD 5Cu ra gila m4c n,Ec h3 ch+a, I,6ng trl va tMng |, 6ng ra (+ng
VEi nhu cCu th8y 5iDn G m+c t>i 5a, hD s> 0.5)
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Hinh 3.7: Quan hD 5Cu ra gila cac sS d.ng n, Ec (+ng VEi nhu cCu th8y 5iDn G m+c
t>i 5a, hD s> 0.5)

3.3.4.2. K5t quB tinh toan theo kéch bBn 2:
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d. H, Song Hinh

Hinh 3.8: Quan hD gila m4c n,Ec tMng |, 6ng 5Fn h3, tMng I, 6ng n,Ec phéat 5iDn
+ng VEi m, ¢ 59m b9ova m4c n, Ec h3 ch+a sau khi v n hanh
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f.H, Song Ba H=

Hinh 3.9: Quan hD 5Cu ra gila cac nhu cCu sS d.ng n, Ec (+ng VEi nhu cCu th8y
5iDn G m+c 59m b9o, hD s> 1.0)

3.3.4.3. Nh*n xét

Vi nhgng kVt quB P5a ra h trén, tac giB c6 nhen xét nh5 sau:

+ KVt quB thu P5Zc theo kiich bBn 1:

> ng v]i I5Zng n5]c v hM Pi*n hinh trong nSm 1982, kVt quB Pi"u tiVt nh5 sau:

MuUc n5]c hM chNa: 3 ng v]i h0 sG Pi~u khi*n 0.5 cRa thRy PiOn, nhu c_u phét
PiOn P5Zc PBm bBo 50% nhu c_u phéat PiOn tGi Pa, con cac nhu c_u khac P5Zc cG
Plinh. Co th” nhen thky mUc n5]c sau khi ven hanh cRa cac hM An Khé - Knak, hM

EaKréng HnSng, hM Ba HQ giBm mQnh ngay t[ cuGi thang 1, thang 2 va tSng Ién vao
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P_u thang 5 rMi IQi giBm d_n v™ cuGi mua KkiOt. Dung tich hM chNa cKng diHn bivn
theo xu thV t56ng tU mUc n5]c hM. MUc n5]c hM Yayun hQ va séng Hinh sau khi
ven hanh giBm d_n t[ P_u thang 1 va PVn cuGi mua kiOt thi mUc n5]c hM v* g_n
mUc n5]c chVvt. V™ ¢6 bBn ven hanh hM chNa theo kiich bBn 1, mUc n5]c cac hM
P5Zc PBm bBo la cuGi mua kiOt 15Zng n5]c trong hM h mNc mUc n5]c chvt va 15Zng
n5]c cung ckp cho thRy PiOn h mNc 50% nhu ¢_u phat PiOn tGi Pa.

Cé&c nhu c_u si djng n5]c: ;ng v]i hO sG 0.5 cRa thRy PiOn, nhu c¢_u phat
PiOn P5Zc PBm bBo tGi Pa. Do vey, 15Zng n5]c cung ckp cho cac nhu ¢_u khac ss
giBm mQnh trong thang P_u va h_u nh5 khong cung ckp PR cho nhgng thang tiVp
theo. Khi ta giBm hO sG cung ckp cRa thRy PiOn xuGng d5]i mNc 0.5, khB nSng ckp
n5]c cho cac mjc Pich si djng khac ss P5Zc Pap Nng tGt hén, them chi con cao
h6n so v]i nhu c_u PYt ra (cong nghiOp, sinh hoQt trong thang cuGi mua kiOt).
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Hinh 3.10: Nhu cCu, |,6ng n, Ec dung th4c tF c8a cac h? dung n, Ec thi h3 An khé
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c. Sinh ho=t d. Cong nghi9p

Hinh 3.11: Nhu cCu, I,6ng n, Ec dung th4c tF c8a cac h? dung n, Ec t%i h3 Ba H%
+ KVt quB thu P5Zc theo kiich bBn 2:

V]i nhu ¢_u cho thRy PiOn chn h mNc PBm bBo (tGi thi*u) nén h0 sG Iky bgng
1.0. Khi Po, cac si djng khac P5Zc Pap Nng mDt cach cn Plinh hén va P& c6 nhi u
thfi Pi"m PQt P5Zc mNc nhu ¢_u PYt ra.

MUc n5]c hM chNa: ;ng v]i hO sG Pi"u khi*n 1.0 cRa thRy PiOn, tNc la nhu
C_u phat PiOn P5Zc PBm bBo 100% nhu ¢_u phat PiOn h mNc (PBm bBo tGi thi*u), con
cac nhu c_u khac thi P5Zc c¢G Plinh tuy theo mUc n5]c cRa t[ng hM. Sau khi ven hanh
mUc n5]c cRa cac hM An Khé - Knak, hM EaKréng HnSng giBm d_n t[ thang 1 PVn
thang 4 va tSng 1én vao P_u thang 5 rMi IQi giBm d_n v cuGi mua kiOt. Dung tich hM
chNa cKng diHn biVn theo xu thV t56ng tU mUc n5]c hM. MUc n5]c hM Yayun hQ,
sbng Hinh va Ba HQ sau khi ven hanh cn Plinh va tSng d_n. V" ¢6 bBn ven hanh hM
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chNa theo kiich bBn 2 mUc n5]c cac hM P5Zc PBm bBova h_u nh5 khong si djng hvt
I15Zng n5]c trong hM theo Ping mjc tiéu la cuGi mua kiOt, hM v© mUc n5]c chVt.
L5Zng n5]c cung ckp cho cac hD dung n5]c PQt 100% nhu c¢_u cRa cac hD dung

n5]c.

Nh5 vey cung v]i viOc tiVp tjc thay Pci cac hO sG, ta cé th™ tim ra cach Pi"u
tivt n5]c cho cac nhu ¢_u sao cho phu hZp nhkt PGi v]i mjc tiéu ma ta h5]ng t]i.
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d. Cong nghi9p

Hinh 3.12: Nhu cCu, |,6ng n, Ec dung th4c tF c8a cac h? dung n, Ec thi h3 An khé
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Hinh 3.13: Nhu cCu, |, 6ng n, Ec dung th4c tF c8a cac h? dung n, Ec h3 Krong Hn#ng
3.3.4.4. K5t quB tinh toan theo kéch bBn 3:
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c. Sinh ho=t d. Cong nghi9p

Trén c6 sh phén tich Kiich bBn 1 va kiich bBn 2, Pay la 2 kiich bBn cUc Poan
trong qua trinh Pi"u tiVt. Do vey trong qué trinh tinh todn va dung ph56ng phép thi
d_n, tac giB P5a ra kiich bBn 3 nhgm PBm bBo nhu c¢_u ckp n5]c cho cac hD dung

n5]c la hai hoa va mUc n5]c hM v™ cuGi mua kiOt h ng5xng mUc n5]c chVt, tuy
nhién vIn 5u tién ckp PiOn h mNc PBm bBo va PBm bBo dong chBy tGi thi*u phia hQ
I5u. HO sG Pi"u khi*n P5Zc th” hiOn trong bBng 3.4.




HN s9

coefl

coef?

coef3

coef4

BBng 3.4: Cac h9 s( trong mé hinh  ng v#i kéch bBn 3

An Khé

427,0.10
428,0.15
429,0.45

427,0.2
428,0.4
429,0.6
427,0.2
428,0.4
429,0.6
427,0.2
428,0.4
429,0.6

Nhu cSu th5y 1iNn Q mLc Iem beo t9i thiRu

Yayun hQ Earlfgr?gg
195,0.4 242.5,0.1
200,0.7 244,0.12
203,0.9 245,0.13
195,0.2 242.5,0.2
201,04 250,0.6
204,0.6 255,0.6
195,0.2 242.5,0.2
201,04 250,0.6
204,0.6 255,0.8
195,0.2 242.5,0.2
201,04 250,0.6
204,0.6 255,0.8

a. H, An Khé
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Soéng Ba hQ

101,0.1
103,0.4
105,0.65

101,0.2
103,0.4
105,0.6
101,0.2
103,0.4
105,0.6
101,0.2
103,0.4
105,0.6

Soéng Hinh

196,0.2
200,0.6
204,1.0

196,0.2
200,0.6
209,0.8
196,0.2
200,0.6
209,0.8
196,0.2
200,0.6
209,0.8



