BAI BAO KHOA HOC

XAY DUNG MO HINH MO PHONG THUY VAN, CAN BANG NUOGC
VA PIEU TIET HO CHUA TREN LUU VUC SONG BA

Cao Pinh Huy', Lé Hung?, Ha Vin Khoi®

Tém tat: Bai bdo gidi thiéu mét mé hinh mé phong cdn bang nwéc va diéu tiét dong chdy dwoc
phdt trién phuc vu cho tinh todn cdn bang nwéc, quan Iy niede va vin hanh hé thong hé chira cdp
nwée va phat dién trén heu viee séng Ba (Ba-Model). Nghién ciru ndy diwa trén co so Iy thuyét ciia
mé hinh NAM va ¥ twong ciia mé hinh HEC-RESSIM dé xdy dwng chwong trinh mé phong ciia riéng
minh nham dé dang can thiép vao tinh todn cdn bang nuéc cho heu vuec séng Ba cho phit hop véi
tinh hinh thuc té. M6 hinh dwoc thiét ldp da dwoc hiéu chinh va kiém dinh dit do tin cdy va cé thé dp
dung cho bai toan dy bao va van hanh cac ho chira cdrp nuwoc va phat dién trén luu viec song Ba.

M6 hinh dwoc hoan thién cé thé dwoc ung dung cho cac luu cyc khac co diéu kién tuong tu.
Tiur khoa: M6 hinh mo phong, can bang nudc, ho chira, luu vuc song Ba, dong chay kiét.

1. PAT VAN DPE

Viéc nghién ciru thiét 1ap mo hinh dyu bao
dong chay dén hd chira va van hanh diéu tiét
trong mua li dd duoc ing dung nhiéu trén cac
luu vyc song nhu cua (T6 Thuy Nga, 2014) va
(Ngo6 Lé An, 2015) ap dung cho dong chay I
lru vuc séng Vu Gia Thu Bon. Péi voi dong
chay kiét cling dd c6 kha nhiéu cac nghién ctu
vi du nhu du bao dong chay dén hd chira Cira
Dat (Vi Ngoc Duong et al 2016) va (Phung
Hong Long, 2017) du bao dong chay dén ho
chtra song Tranh 2 va Pak Mi 4. Dé giai quyét
bai todn vé can bang nudc (CBN) cho cac luu
vuc song, hién nay, thuong ung dung cic md
hinh md phoéng c6 sin nhu mo hinh WEAP,
MIKE BASIN, HEC-RESSIM, MIKE HYDRO
v..v. Cac m6 hinh nay ciing da dugc ting dung
cho mét s6 luu vire song & Mién Trung kha hiéu
qua (Hoang Ngoc Tuan, et al 2015) va (Nguyén
Ngoc Ha, 2012). Tuy nhién mdi mo hinh déu co
nhitng vu diém va ton tai khi 4p dung trong thuc
té. Boi vdy, hién nay, ngoai viéc sir dung cac mo
hinh c6 sin, mot s6 nghién ctru da phat trién cac
mo hinh riéng phu hop véi bai toan van hanh hé
théng hd chira ddi voi luu vuc nghién ciu

"Ban Quan Iy céc dy dn Pau tw xdy dung tinh Phu Yen.
2 Truong Pai hoc Bach Khoa — Pai hoc Da Nang.
3 Truong Pai hoc Thuy loi.

(Cheng Chun-tian, 2010) va (Kim Sheung
Kown, 2011).

Phat trién mo6 hinh méi phu hop véi bai toan
van hanh hé thdng ho chira theo thoi gian thuc
1a xu huéng dang dugc nghién ciru phat trién &
mdt sd nude trong d6 co6 Viét Nam. bé chu
dong trong van hanh khai thac cac cong trinh
trén luvu vuc song Ba, nghién ctru nay da phat
trién mé hinh Ba-Model trén co s tich hop mé
hinh thuy vin, can bang nude va didu tiét dong
chdy cho luu vyc song Ba. M6 hinh nay vira
don gian lai linh hoat dé 4p dung ma trong pham
vi tinh toan van dam bao du tin cdy nhu cac md
hinh ¢6 sén.

2. GIOI THIEU MO HINH

2.1. Gi6i thiéu chung

Muc dich x4y dung mé hinh nham st dung
trong quy hoach cac hd chira cip nudc va phat
dién, quan 1y nudc va van hanh cac hod chira va
cong trinh cip nudc trén luu vuc song Ba thoi
ky mua can theo thoi gian thyec.

Tinh nang va kha nang wng dung:

- Ung dung cho bai toan CBN va van hanh
hd chira v&i nhiém vu cap nudc va phat dién.

- Thoi doan tinh toan nho nhat bang 1 ngay va
co tinh cho céc thoi doan dai hon (10 ngay, thang).

- M6 hinh 4p dung cho luu vuc ma cac nat
cap nude khong bi anh hudng cia thay tridu.
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- C6 kha nang du bao duogc nudce dén cac hod
chtra va cac nat nhap luu tu tai liu mua.

- Tinh toan diéu tiét va van hanh hd chira
theo cac kich ban sir dung nudc khac nhau. bbi
véi hd chua thuy dién, xac dinh dugc qua trinh
lvu lwong diéu tiét tir hd chira theo cac kich ban
huy dong coéng suat cho nha may thiy dién gin
voi nit ho.

- banh gia duoc sy thiéu hut nuéc tai cac nit
cap nudc (dap dang, hd chira, tram bom) theo
cac kich ban van hanh hé théng va yéu cau céap
nudce ha du.

Céu triicc mé hinh Ba-Model bao gom: (1)
Thiét 14p mang song; (2) M6 phong hé théng,
bao gébm mé phong nhap lwu tai cac nat song,
hoat dong cac nit trén hé théng va quan hé can
bang nudc giita cac nut séng; (3)Truy xuét két
qua tinh toan.

2.2. Thiét 13p mang song

Mo hinh can bang nudc va diéu tiét hé thong
hd chira thudc kiéu mé hinh mang ludi, trong dé
song va cac nhanh hop lwu chinh duoc biéu dién
bang lién két giita cac nhanh va cac nat. Cac
nhanh dugc thé hién bang cic doan song riéng
biét. Cac nut thé hién cac hoat dong va rang
budc vé can bang ctia hé thong bao gdm céc hop
lwu, didu tiét cia hd chta, can béng nuoc hé
théng tir cac diém nhan dong chay hoi quy tir
cac khu tuéi, diém hop Ivu giita hai hodc nhiéu
song, sudi hodc tai cac vj tri quan trong can cb
két qua ctia mo hinh.

Mang séng dugc thiét 1ap bao gdm hé thong
cac nat song (nat nhap luu, nat ho chira, nat cap
nudc...) va su lién két gitra cac nut trong hé
théng (xem hinh 1). So d6 mang song trong mod
hinh Ba-Model gdm céc loai nut duéi day.

1. Nt nhap luu: c6 luu luong nhap vao hé¢
théng séng, gom: dong chay tu nhién trén luu
vuc tip trung vao song, hdi quy tir cac nit tuwdi
va xa thai tir cac khu cong nghi€p va dan cu.

2. Nt cap nuédc va sir dung nude: cac nit
tudi, cap nudc cho cong nghiép va sinh hoat tai
thuong va ha luu cac hd chira; cAp nude cho nha
may thay dién; diéu tiét nudc cho ha du theo
yéu cau vé dong chay tdi thiéu. Tai nat hd chira
c6 thé c6 nhiéu nat cap va sir dung nudc.

3. Nat hd chtra: bao gém cac hd chua cap
nudc va phat dién.

4. N1t can bang nudc: tai cac nat hop lwu cia
cac dong nhap luu trén mang song can tinh can
bang nudc, theo d6 tong dong chay dén nut phai
bang dong chay ra khoi nut.

5. Nut kiém soat: tai day luu lwong nudc
hoac myc nude phai Ién hon mdt gia tri gidi han
kiém soat dong chay tdi thiéu hodc dong chay
moi truong vung ha du.

6. Lién két cac nat song: bang cac doan md
ta duong di cua dong chdy trong mang song
trong moi quan hé can bang nudc. Trén so d6 hé
théng nat, hudéng dong chay duoc thé hién bang
mili tén xudt phat tir nat di dén nat dang xét.

2.3. M6 phéng hé thong

Mo phéng CBN hé thng gdbm mé phong hoat
dong ctia mdi nat trong hé thong va quan hé can
bang nudc véi cac nat khac trong hé théng.

Mo phoéng nut nhap luu

(1) Néu nhap luu 13 qua trinh dong chay dén
tu nhién tir mot tiéu lvu vue ndo do thi qué trinh
luu lvong Q(t) duge xac dinh theo tai li€u thuc
do hoic theo két qua tinh toan tir mé dun Mua-
Dong chay, dugc thiét 1ap ngay trong Ba-Model.

M6 hinh Mua-Dong chdy dugc chon khi
thiét lap m6 hinh Ba-Model, 1a m6é hinh NAM
c6 co so Iy thuyét trinh bay trong tai lidu cia
Nielsen va Hansen, nam 1973 (DHI, 2012).
NAM tich hop nhu 1a moét mo6 dun cia mo hinh
thuy dong lwc MIKE 11, détinh qua trinh dong
chay tai mot vi tri tir mua. Vi cdu trac ctia mo
hinh thiy van la cia m6 hinh NAM dugc xay
dung trén nguyén tic xép 5 bé chia theo
chiéu thing dung va 2 bé chira tuyén tinh nam
ngang. Céc thong sd cia mo hinh bao gom 9
thong sd chinh. Mo hinh ndy di dugc (T
Thiy Nga, 2014) viét chuong trinh bang ngdn
ngtr Fortran.

(2) Néu nhap luu tir nha may thay dién, Iru
lwong nhap luu Q(t) 1a két qua tinh toan didu tiét
phat dién tai nat thuy dién.

(3) Néu nhép luu 13 Ivu lwong hoi quy tir cac
khu tudi, luu lrong nhap lru ldy theo ty 16 nhét
dinh coa lwu luong cip nuéc cho khu tudi:
Q(t)=K.Qui(t), trong d6 K 1a hé s nudc hoi
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quy liy theo kinh nghiém cta khu vwc. Néu
nhép Ivu tir cac ngudn thai khac, lvu lwong nhap
luru Iay theo gié tri tir ngudn nay.

Hinh 1. So d6 mang séng lwu vuc séng Ba
dwoc thiét Idp cho mé hinh Ba-Model

M6 phéng hoat dong tai mit ho chira

Vé6i nat hd chira cap nude phuong trinh can
bang nudc tai ho:

Viery = Vo + [Quio — Qetp - Qua ] At =L (1)

D61 véi ho chtra phat dién phuong trinh can
bang nudc tai ho:

Viery = Vi + [Quio — Qv - Qeip - Qua ] At—L (2)

Qi =N/(Ky x AH) ‘ 3)

Trong do: V) va V) 1a dung tich ho chira
tai thoi diém t va t+1; cac gia tri binh quan trong
thoi doan tinh toan At (tir thoi diém t dén t+1);
Quzo 12 tong luu lwong vao hd tir thuong luu bao
gom cac nhap luu va luu luong xa tir cac hod
phia trén; Qesp 1d luru lwgng lay tir thuong hru hd
chtra; L: tong luong ton that hd chira trong thoi
diém tinh toan; Qy 1a luu Iwong x4 xubng ha du
bao gom x4 thira va xa bit budc dé dam bao yéu

cau toi thiéu; Qg 12 luu lugng chay qua tuabin
nha may thuy dién, luu lugng nay duogc xac dinh
theo két qua tinh toan thuy ning véi tram thiy
dién gin véi hod chira dang xét ; Ktb 1a hé sb ton
that; N 1a cong suat (Kw) ;AH 1a chénh 1éch cot
nude (m). Chénh léch cot nudc tai thoi diém
tinh toan tinh theo cong thic: AH = Hy — Hy -
> hy, V6i: Hy 1a muc nudc hd gén voi tram thay
dién; Yhy 1 tong tén that cot nudce xac dinh tiy
thudc vao loai nha may sau dép hoac duong
dan. Hy 1a muc nuée ha luu tram thay dién.

M phoéng hoat dong tai nut ho chira: Poi
v6i kiém soét Iuu lwong trong thoi ky mua can
thi lru lwong nut kiém soat Quq khong duroc
nho6 hon Iuu lwgng tdi thiéu Qu tai nit tai thoi
diém t: Quu > Quu. D6i véi kiém soat murc
nudc, 1 trudng hop théa mén yéu ciu sinh thai
hodc dam bao hoat dong cua tram bom cép nuoc
thi myc nudce tai nat kiém soat Zyy khong nho
hon myc nudc toi thidu tai nit Zye & thoi diém
t: Znty = Zar)

Mé phéng tai cic niit cin bing nuéc cia
hé thong

Mo hinh dugc xdy dung nham phuc vu quan
Iy nude thoi ky mua can. Do thoi doan tinh toan
I6n nén trong qua trinh tinh toan bd qua thoi
gian chay truyén ctua dong chay tir nat nay dén
nut khac. Phuong trinh m6 phdng tai cac nut 1a
phuong trinh can bang nudc, theo d6 tong luru
lrong dén nut > Q) bang tong lwu luong ra
khéi nht tinh toanYyQyy thoi diém do:
2.Qam=2.Qx )

M6 phéng lién két cac nit song

Lién két cac nat séng bang cac doan song mod
ta duong di cua dong chdy trong mang song
trong moi quan hé can bang nude. Mdi nat song
c6 thé lién két voi 1 nht hodc nhiéu nht trén
thuong luu va mot nut & ha luu theo chiéu dong
chay ra khoi nat. Trén so d6 hé thong nut,
hudng dong chay duoc thé hién bang miii tén
xuat phat tir nat di dén nut dang xét.

Trén hinh 2 mé ta tong quat céu trac va hoat
dong cua mo6 hinh Ba-Model.

2.4. Xay dung chwong trinh tinh toin

T co so Iy thuyét trén, mod hinh dugc xay
dung thanh chuong trinh theo ngon ngtr Fortran,
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dé mo phong CBN luu vyc séng va van hanh hé
thong hd chira thoi ky mua can. Chuong trinh
duoc lap voi sy tham gia hoat dong cua hé théng
ho chira c6 nhiém vu cp nudc va phat dién. Céac
nat cua hé théng duogc danh sb theo cac nat dic

trung (nut hd chira, nit twdi, nat cép nudc, nut
phat dién, nat kiém soat va nat can bang nudc).
Chuong trinh cho phép tinh toan véi ca loai hd
chtra ¢6 chuyén nuéc sang luu vuc khac va c6
mo phong van hanh ciia hd chira.

Nhép s0 liéu mua

Nhap s6 liéu luu lugng thuc do, sfr)‘liéu déc trung cac

luu vuc song, sO liéu ho chira

A 4

A 4

Tinh toan nhap Iuu cho cac luu vuc khu gitra
theo m6 hinh NAM

v

song hoac ho chira noi vai doan song nay.

chira n0i1 véi doan song nay.

DIEN TOAN DONG CHAY TREN HE THONG SONG
1. Tai mdi doan song thir j dién toan theo mé hinh Muskingum:
- Tham s6 mé hinh 14 K va X; cia doan séng do
- Luu luong vao cia doan séng bang tong luu lwong cia cac qua trinh: Luu
lugng nhép luu khu gitra duoc tinh theo M6 hinh NAM; tong luu luong ra cia cac doan

- Luu luong ra ctua doan song 1 két qua dién toan cta doan song.
2. Tai nut hd chira: Dién toan vén hanh diéu tiét dong chay qua hd chira
- Luu lwong vao hd 13 bang tong luu luong cia cac qua trinh luu lugng nhap luu
khu gitra dugc tinh theo M6 hinh NAM; téng luu Iuong ra ctia cac doan song hodc hd

- Luu luong ra cta hd chua 1a két qua dién toan qua hd chira.

!

XUAT SO LIEU TINH TOAN

tuong Ung

1. Qua trinh luu lugng tai cac nut nhap luu
2. Qua trinh Ivu lugng vao vara tai nut ho chira, qué trinh dung tich va muc nudc ho

3. Qua trinh luu lugng dén va thuc do tai nat kiém tra
4. Qua trinh Ivu lugng tai cac nut kiém soat kiét

Hinh 2. Cac buoc tinh toan trong mo hinh Ba -Model

2.5. Dir liéu st dung cho tinh toan

2.5.1. Dong chdy dén va cdc nhdp luu

Dong chay ty nhién dén cac nit hd chira va
nat can bfmg nudc dugc xac dinh theo qua trinh
luu Iwong c6 san (do dac hoidc tinh toan trudc)
hodc két qua tinh toan tir mo hinh mua-dong
chdy (co6 san trong chwong trinh). Khi st dung
mo hinh mua-dong chay dé tinh toan nhéap luu
can tai liéu thuc do hodc du bdo ciia mua trén
luru vyc song.

2.5.2. Dir liéu ho chira

Tai nat hd chira can ¢6 céc dit liéu sau: Cac
quan hé dia hinh hd chta Z~V, Z~F; Cac dic
trung dung tich va muc nudc hd chira; Biéu db

diéu phdi ho chira; Cac tham s6 thiét ké cua
cong trinh hd chira va cong liy nudc, cac tham
s6 thiét ké cuia tram thuy dién gan véi hd chira;
lvu Iwong t6i thiéu xudng ha du tai nat kiém
soat ha luu hd (néu co) dé dam bao dong chay
toi thicu & ha du, dit li¢u tinh toan ton that bbc
hoi mit ho.

2.5.3. Dit ligu vé yéu cdu twéi va cdp nwéc:
Déi véi cdc nit twéi va cdp nwde cin cé biéu
dé luu lwong hodc téng lwong yéu cau twéi va
cdp nwdc theo thoi doan tinh todn thich hop.

2.5.4. Dir ligu tai cdc nit kiém sodt kigt: La
lvu Iwong t6i thidu tai cac nut kiém soat kiét
hodc muc nuée tdi thiéu tai nat kiém soat. Do
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v6inat kiém soat 1a ddc trung muc nude phai co
duong quan hé H~Q tai nit d6 va myc nudc
thiét ké bé hut twong tng.

3. PANH GIA THU NGHIEM MO HINH
CHO LUU VUC SONG BA

3.1. Xac dinh cic tham s6 mé hinh NAM
Iuu vue song Ba trong mé hinh Ba-Model

Luu vuc song Ba ¢6 6 hd chira 16n An Khé,
Ka Nak, Ayun Ha, Ba Ha, Song Hinh va Krong
H’nang. Cac hd chtra nay vira ¢6 nhiém vu phat
dién vira ¢6 nhiém vu diéu tiét cip nudc cho ha
du. Ngoai ra con ¢ hang trim hd chira thay loi,
cac dap dang nudc va cac tram bom tudi. Mo
phong theo moé hinh NAM cho tit ca cac luu
vuc thanh phan twong Gmg véi cac nut cong
trinh va cac nhap luu 1a khong kha thi. Boi vay,
mo phong NAM trong mod hinh Ba-Model chi
thyuc hién cho 14 tiéu luu vuc nhu hinh 3. Cac
luru vuc nay co dién tich luu vuc va s6 liéu mua,
bdc hoi dugce lay tir cac tram trong bang 1.

Bang 1. Dién tich cac luu vwe va tram

khi tuwgng tinh
TT | Luuvuc Dién tich Tram do mua Trz%m d(,)
(km?) Bac hoi
1 KaNak | 833 An Khé An Khé
2 AnKhe | 398 An Khé An Khé
3 AnKhe 1 | 111 An Khé An Khé
4 AnKhé?2 | 1542 An Khé An Khé
0.5An Khé+ 0,5 x An Khé
5| AnKhe3 | 1052 DAL MIET 105 AnYun
0,5AnYun Pa
Pa
6 AnKhé4 | 326 AnYun Pa AnYun Pa
7 AyunHa | 1649 Porome AnYun Pa
8 Ha Ayun | 1548 AnYun Pa AnYun Pa
9 Krong Pa | 1297 Krong Pa AnYun Pa
ong B
10 Song Ba 635 Krong Pa AnYun Pa
Ha
Krong .
11 1130 Krong Pa AnYun Pa
H'nang
Ha
12 | Krong 625 Krong Pa AnYun Pa
H'nang
S6
13 |2 1763 1.8Cling Son | AnYun Pa
Hinh
Cling . .
14 433 Ciing Son Son Hoa
Son

Cha thich
® Trammua
A Hbchia

Song

Tén lwu vire

[ ] KaMak
] Ankne

[ Janknez

[ JAnknes

[ Jankhea
l:l Ayun Ha

[ JHomunHa
:l Krong Pa
[ Krong HNaing
[ HKrong H'NEing
[ sengBaHe
] séng Hinh
I:l Cung Son
[ Hcing Son

Plei Ku
L ]

Hinh 3. So do cdc tiéu heu vuee dp dung
trong mo hinh thuy van

* Luu vuc song Hinh nim trong ving tim
mua cia song Ba, tuy nhién s6 liéu do mua lién
tuc khu vuc nay khong day du, do d6 tac gia
chon tram mua Cung Son gan nhét. Qua so sanh
trong quan gitta sd liéu do thuc cd cua tram
Cung Son ndm trong ving mua nhé hon véi sd
liéu khu vic séng Hinh, két hop két qua hiéu
chinh tai song Hinh 13 t6t nhét thi mua luu vuc
song Hinh liy bang 1,8 1an mwa Cung Son la
phu hop.

Luu luong dén cua cac Iuu vuc nhd gin véi
52 nut cong trinh va cac nhap luu khu gitra dugc
tinh theo ty 1& dién tich so v&i két qua tinh luu
lwong cua 14 luu vuc ¢c6 mo phdéng theo mo

hinh NAM, tinh theo cong thic (4):
am F;
Qi(t):QiN (t)*— (4)
FNam

Trong d6: Qi(t) 1a luu luong tai thoi diém
tinh to4n t cta luu vuc nhap luu thir i; Q" (1)

la Tuu lugng tai thoi diém t cua luu vuc duge
tinh bang mo6 hinh NAM, trong d6 luvu vuc nhap
lru thr i nam trong luu vuc do; F; 1a dién tich
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luu vuc cta nhdp lvu th 1 thude luu vuc tinh
dong chay dén bang mé hinh NAM c6 dién tich
turong tng bang Fyam.

Luwa chon sé liéu hiéu chinh va kiém dinh
mo hinh:

S6 liéu khi twong thuy van: S liéu mua:
Dung sb litu cia 5 tram do trén luu vuc:
Porome, An Khé, AyunPa, Krong Pa, Cung
Son. S6 liéu bdc hoi: An Khé, AyunPa, Son
Hoa. Luu luong: An Khé, Cing Son va song
Hinh (s6 liéu thuc do tir nam 1985-1991, tur
1999-2011).

Dit lidu st dung tir nam 1979 dén 1995 dé

hiéu chinh mé hinh va sd liéu tir ndm 1995 dén
nam 2010 dé kiém dinh mo hinh. Viéc trich xuét
s6 lidu danh gia 1a bo nam dau tién dé giam sai
sb diéu kién ban dau. Vi luu vuc 16n, tram mua
nam trong luu vuc thua, céac tiéu luu vue duoc
lay tng voi sb lidu mua gan nhét trén luu vuc
nhu bang 1.

Céc tiéu lru vuc 6 s6 lidu thuc do nhu An
Khé, Cing Son s& duge st dung dé hiéu chinh
va kiém dinh nham ra tim bo thong sb trén céac
tiéu hwu vue nay. Cac tiéu lwu vue khac s& duge
hiéu chinh thém tir luu vuc tong thé Cing Son
cling nhu cac tiéu Iuu vuc lan can.

Bang 2. Chi s6 danh gia d tin cay dong chay (ngay) ciia md hinh tai tram An Khé, Cling Son

Hi¢u chinh (1981-1995) Kiém dinh (1996-2010)
Tram
j Nash R Nash R
An Khé 0.73 0.86 0.68 0,83
Cung Son 0.76 0.88 0.67 0.82

Bing 3. Bo thong s6 mé hinh NAM sau khi hiéu chinh va kiém dinh mé hinh
TT | Tén luu vuc Umax | Lmx | CQOF | CKIF |CK1,2 | TOF TIF TG CKBF
1 | KaNak 15 100 0.550 210 23.2 0.440 | 0.015 | 0.011 | 1622
2 An Khé 14.5 98 0.540 208 22.5 0.438 | 0.015 | 0.011 | 1550
3 | AnKhé 1 14 97 0.535 207 23 0.440 | 0.015 | 0.011 | 1525
4 | AnKhé2 14 95 0.530 205 22 0.436 | 0.015 | 0.011 | 1500
5 | An Khé 3 13.5 88 0.515 202 21 0.435 | 0.015 | 0.011 | 1450
6 | An Khé 4 13 85 0.500 200 20 0.435 | 0.015 | 0.011 | 1400
7 | H6 Ayun Ha 15 100 0.550 205 23.2 0.440 | 0.015 | 0.011 | 1600
8 | Ha Ayun Ha 13.5 85 0.520 203 22 0.430 | 0.015 | 0.011 | 1450
9 | TL Song Ba 15 85 0.450 195 21 0.435 | 0.015 | 0.011 | 1400
10 | Song Ba Ha 15 85 0.450 195 20 0.434 | 0.015 | 0.011 | 1400
11 | KR6ng Hnang 15 90 0.450 190 19.5 0.434 | 0.015 | 0.011 | 1450
12 | Ha KRong Hnang 14.5 85 0.450 185 19 0.433 | 0.014 | 0.011 | 1400
13 | Song Hinh 20 100 0.392 200 23 0.310 | 0.013 | 0.031 | 1310
14 | CungSon 18 85 0.380 190 23 0.310 | 0.013 | 0.031 | 1250

Két qua mo phong cho thiy, trong quan giita
mua va dong chay & cac tiéu luu vuc 13 trong dbi
chit chg, thé hién qua hé s6 NASH va twong quan
déu 16n hon 0.65, cac dang dudng qua trinh trong
d6i phu hop. Tir d6 cho thdy mé hinh du do tin
cdy dé sir dung trong md phong dong chay trong
tuong lai khi co s liéu mua du béo.

3.2. Két qua tinh toan thir nghiém cho luu
vuc song Ba
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Ném 2018 trong du an “Ra soat quy hoach
thuy loi luu vuc song Ba va vung phu cén”,
Vién quy hoach da st dung moé hinh MIKE-
Hydro tinh toan can bang nuéc cho luu vuc
song Ba ddi vai bai toan hién trang. Theo do,
mang song dugc thiét 1ap véi 52 nht cong trinh
gom cac hd chira, dap dang va cac tram bom
tudi, twong tng 1a 52 nat cap nudce (chu yéu la
tudi), so d6 rat gon duoc thé hién trén hinh 1.
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V61 muc dich thir nghiém mo hinh va so sanh vai
két qua tinh toan theo mo hinh Mike-Hydro do
Vién quy hoach thuy loi thuc hién, trong nghién
ctru nay da ké thira so dd mang song do Vién quy
hoach thuy loi thiét 1ap dé tinh toan can bing
nudc theo mo hinh Ba-Model cho 28 nam (1982-
2010) vé6i thoi doan tinh toan bang 1 ngay. Theo
do, luu lugng céc nhdp luvu dugc xac dinh tur

lrong mua ngay theo mé hinh NAM da tich hop
trong md hinh Ba-Model. Cac s6 lidu dau vao
khac gdm yéu ciu luong nudc twdi va cip nudc,
cac tham sd thiét ké cua cong trinh lay theo sb
liéu tinh toan ctia du an trén. Két qua tinh toan
cho thay khong c6 sai léch 16n vé s6 nam thiéu
nudc so voi két qua tinh toan ctia Vién quy hoach
thily loi bang mé hinh MIKE HYDRO.

Bing 4. Két qua tinh toin cin bang nuéc theo md hinh Ba-Model di véi luu vire song Ba

A A . Nuat  |SOo nam N . Nut SO nam

TT Tén cong trinh i thidu TT Tén cong trinh i thidu

1 | HO Hi ra Nam IRR1 2 27 | HO6 Poi 10 IRR27 1

2 | Hb Ha Ra Bic IRR2 2 28 | Hb Ea Kndp IRR28 0

3 | HT IaRing IRR3 3 29 | HO6 Pong Hb IRR29 0

4 | Cum Thuong Ayun 1 IRR4 2 30 | HO Loc Xuén IRR30 8

5 | Cum Thuong Ayun 2 IRR5 2 31 | HO Poi7 IRR31 0

6 | HO Buén Ludi IRR6 0 32 | Cum K rong Néng 1 IRR32 8

7 | HO PleiToKon IRR7 1 33 | HO Ea Juk I IRR33 0

8 |Cum AnKhé-KaNik 1 | IRRS 5 34 | HO Ea Bir IRR34 0

9 |Cum An Khé - Ka Nak 2 IRR9 4 35 | Cum K rong Nang 2 IRR35 8
10 |Cum An Khé - Ka Nak 3 IRR10 0 36 | Cum Krong Nang 3 IRR36 9
11 CumAnKhé-KaNik4 |[IRRII | 6 37 | Cum Krong Ning 4 IRR37 0
12 Cum AnKhé-KaNak5 | IRRI2 | 10 | 38 | Hb Poi2 (Pdi23 cii) IRR38 1
13 | AYun Ha IRR13 1 39 | HO Ea M'doan IRR39

14 | Hb Ia Pat+ TB IRRI14 | 2 40 | Hb Thuy dién Ea M'doan IRR40

15 | Cum Ayun Pa 1l IRR15 11 41 | Cum Thuong Péng Cam 1 | IRR4I

16 | HO Ea Koa IRRI6 | 2 | 42 | Cym Thuong Pong Cam 2 | IRR42 1
17 | Cum Ayun Pa 2 IRR17 0 43 | Cum Thuong Pong Cam 3 | IRR43 6
18 | Cum Ayun Pa 3 IRR18 12 44 | Cum Thuong Pong Cam 4 | IRR44

19 | Cum Kréng Pa 1 IRR19 8 45 | Cum Thuong Péng Cam 5 | IRR45 2
20 | Cum Krong Pa 2 IRR20 5 46 | Cum Thuong Pong Cam 6 | IRR46
21 | Cym Krong Pa 3 IRR21 0 47 | Cum Thugng Déng Cam 7 | IRR47 7
22 | H. Ia Dréh IRR22 12 48 | B. Séng Con IRR48 0
23 | H.IaMla IRR23 | 2 49 | P. Pong Cam IRR49
24 | HO Ea Drong 1 IRR24 | 0 50 | Cum Ha luu Péng Cam 1 | IRR50 4
25 | HO Ea Drong 2 IRR25 | 0 51 | Cum Ha lyu Péng Cam 2 | IRRS5I
26 | HO6 Poi 8 IRR26 | 3 52 | Cum Ha luu Péng Cam 3 | IRR52 6

4. KET LUAN Ba 1a phu hop véi thuc tién dong thoi so sanh

Nghién ctu da thiét lap duoc mod hinh
Ba.Model trén co sé tich hop cac mo6 hinh mua-
dong chay, md hinh cin bang nudc va cac mod
hinh van hanh hé théng hd chia, phu hop véi
diéu kién cu thé cua luu vuc song Ba, phuc vu
cho bai toan quy hoach, quan ly nudc va van
hanh hé théng hd chira theo nhiém vu cép nudc
va phat dién.

Véi két qua thir nghiém déi véi luu vuce séng

v6i két qua tinh toan cAn bang nudc theo md
hinh Mike Hydro do Vién quy hoach thuy loi
thue hién c6 thé khang dinh mo hinh Ba-Model
c6 dg tin cay chép nhan duoc.

M6 hinh Ba-Model ¢6 kha nang tinh toén Iuu
lwong nhap luu theo md hinh NAM c¢é thé si
dung trong bai toan quan ly nudc, van hanh hé
théng theo thoi gian thuc néu ¢6 s lieu du bao
mua tin cay.
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Mo hinh Ba-Model néu duoc phat trién thém  tac gia s& hoan thién trong cac phién ban sau.
va hoan thién co thé ung dung cho cac luu vuc Do sb liéu quan tric mua trén luu vue song
khac ¢ Viét Nam. Mot han ché mo hinh Ba-Model Ba con qua thua chura di mire dai dién cho cac
la chua ty dong hda cac phan bd nude nhu cacmod  tiéu luu vue nén két qua tinh toan tht nghiém
hinh khac cho cac nut va van diéu chinh tht cong, con c6 nhitng han ché.
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Abstract:
DEVELOPMENT OF A MODEL TO SIMULATE HYDROLOGY, WATER BALANCE
AND REGULATION OF RESERVOIR OPERATION IN THE BA RIVER BASIN

In this paper, a new simulation model was introduced for the calculation of water balance, water
management and operation of reservoir system in Ba river basin (named Ba-Model). This model is
developed based on the theory of the NAM model and the idea of the HEC-RESSIM. With Ba -
Model, users easily intervene to calculate the water balance to suit the actual situation in Ba river
basin. Validation and calibration of simulation models were conducted and show that it is reliable
enough to apply to forecasting and operation problems in Ba river basin. This model is also applied
to other basins with similar conditions.

Keywords: model to simulate, water balance, reservoir, Ba river’s basin, predicting low stream.
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