THIET LAP M0 HINH MO PHONG LU PHUC VU VAN HANH HE THONG HO CHUA
TREN SONG VU GIA-THU BON THOI KY MUA L0

T6 Thay Nga'

Tom tat: Trong bdo cdo nay sé trinh bay mét phuong phdp tiép cdn dé thiét Igp mé hinh md phong phuc
vu van hanh hé thong ho chira thoi ky mua li theo thoi gian thuce do tac gid kién nghi. Mé hinh md phong
dege thiét Idp trén co s6 tich hop cdc cdc mé hinh thanh phan bao gom, mé hinh muwa - dong chay, mé hinh
dién todn lii trén hé thong séng va mo hinh diéu tiét lii hé thong hé chira. Mé hinh do tac gid thiét ldp cé kha
nang du bdo lit dén ho chira va cac nlt nhdp lieu, mé phong quyét dinh vé vian hanh Cac cira xd lii ciia cdc ho
chira theo dién bién lii trén hé thong va danh gid dién bién Iii tai cac nit khong ché ¢ ha luu. Thudt todn gidi
va chiwong trinh tinh toan do tac gia ldp trinh va két qua bude dau irng dung mé hinh déi véi cdac ho chira
trén sdng Vu Gia-Thu Bon.

Tir khoa: M6 hinh mua dong chay, mé hinh NAM, md hinh dwéng don vi, die bdo lii, hé théng ho chira,

I. PAT VAN PE

M® hinh mé phong 1a cdng cu tinh todn trong quy
hoach va van hanh hé théng hd chira c6 nhiém vu
phong I, cit giam 1d cho ha du. Hién nay, trong cong
tac quy hoach va van hanh hé théng hd chira cac mo
hinh HEC-RESSIM, HEC-HMS va MIKE 11 dugc
{mg dung rong réi trén thé gidi trong d6 c6 Viét Nam.
Céc mo hinh nay rét thich hop ddi véi cac bai toan
quy hoach tai nguyén nudc, quy hoach phong chéng
lii va van hanh hé thong hd chira diéu tiét han dai. Déi
VGi bai toan van hanh hé thong ho chira theo thoi gian
thyc c¢6 nhiém vu phong li can thiét phai ra quyét
dinh trong thoi gian rat ngin thi viéc tinh toan voi
nhiéu kich ban khac nhau sé& gap kho khan, dac biét
d6i v6i luu vuc séng c6 thdi gian truyén i nhanh
thudc cac tinh mién Trung, trong d6 c6 luu vuc song
Vu Gia — Thu Bon. Chinh vi ly do trén, chiing t6i ¢ y
dinh nghién ctru xay dyng mot moé hinh mé phong
pht hop v6i bai todn van hanh hé théng hd chira
phong I theo thoi gian thuc va thuan lgi cho ngudi
str dung. Chung t6i da chon hé théng hd chua trén luu
vic song Vu Gia — Thu Bon dé thir nghiém.

I1. XAY DUNG MO HINH MO PHONG

1. Céu tric mé hinh

M6 hinh duogc thiét 1ap 1 sy tich hop cta cac md
hinh thanh phan: mua — dong chay, diéu tiét hd
chira, dién toan trén hé théng séng va cac md phong
vé hoat dong cua hd chira. Mang song duoc ciu tric
boi cac nit séng, nut hd chira va cac doan séng ndi
c&c nut song (xem hinh 1).

2. M6 hinh mé phéng

a. Lwa chon phwong phdp tinh toan luu luong
dén ho va cac nat nhdp luu

Y Truong Pai hoc Bich Khoa - PH Pa Ndng

Luu lwong dén hd va cac nit nhap luu trong
truong hop khong c6 tai liéu do thuy van dugc tinh
toan theo md hinh mua-dong chay. C6 nhiéu phuong
phap tinh toan khac nhau, trong nghién ctru nay
chung téi chon hai phuong phap tinh toan: Phuong
phap dudng don vi tong hop va phuong phap tinh
toan theo md hinh NAM.

Phirong phdp dwong don vi tong hop

Gia str duong don vi U~t d& dugc xac dinh, dugc
roi rac hoa theo thoi gian bang cach chia day dudng
don vi thanh n thoi doan At. Khi d6 ta c6 thé tinh
dugce qua trinh leu lvong ¢ cura ra cua luu vue theo
cong thirc xép chdng nhu sau:

k<M

Q= ZPmUi—m+1 ()
m=1

Trong d6: - M 1 s6 thoi doan mua hiéu qua;

-k lash luong thoi doan mua hi€u qua c6 mat
trong mdi phép lay tong. Diéu kién k< M c6 nghia 1a
s6 s hang P; ctia mdi téng Q; tai thoi doan i 16n nhat
ciing chi bang sb thoi doan mua hiéu qua M;

- P;1a mua hiéu qua tai thoi doanj (j =1, 2,.., K, ..,
M) d4 quy ddi theo lwrong mua don vi.;

- Q; 1a Iuvu lwong tai tuyén cira ra cia luu vuc tai
thoi doan thtr i (i =1, 2, 3, ..., N), N 1a sb thoi doan
cua qua trinh luu lugng c6 gid tri 1a N = n+M-1,
trong d6 n 1a s6 thoi doan cta duong don vi.

- Uij+1 1a tung d§ duong don vi tai mdi thoi doan
tinh toan thtr i voi diéu kién i-j+1< n, trong d6 n la
sb thoi doan cua day duong don vi. Véi diéu kién
ndy, cac s6 hang c6 chi sd i-j+1>n cla Ujj. SE
khéng c6 mat trong phép tinh téng Q; ¢ thoi doan
thir i.

Puong don vi U~t ¢o thé xac dinh theo duong
don vi téng hop khéng thir nguyén SCS do Co quan
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bao vé thd nhudng Hoa Ky dé& xuit. Puong don vi
téng hop khong thir nguyén gs~t, la quan hé giira hai
dai luong khong thir nguyén. Trong dé qs 1a tung do
duong don vi bang gia tri U tai thoi diém t bat ky
chia cho gia tri Upax Cia duong don vi tinh toan U~t,
t; 1a truc thoi gian khong thir nguyén, bang ty sb thoi
gian t bat ky va khoang cach thoi gian tir diém ban
dau dén thoi diém dat Upa Cua dudng don vi tinh
toan U~t:

ts = t/TL va s = U/Unax )

Néu Una, To d8 xac dinh, c6 thé chuyén duong
don vi khéng thir nguyén gs~ts thanh duong don vi
U~t theo cong thuc (3):

U = gsxUmax Va t = txT (3)

Hai dac trung nay dugc xac dinh nhu sau:

- Umax xac dinh theo cong thirc (4):

u_ - 2.08F

TL

Trong dé: F 1a dién tich luu vyc (Km?).

- T, duoc tinh tr thoi gian tap trung nude T theo
cbng thac (5):

T =T, ©

Thoi gian tap trung nuéc T, duoc tim qua quan
hé voi thoi gian tré t, va dugce tinh nhu sau:

(4)

T, = %tp , trong d6 t, tinh theo cong thirc (6):

_ L°(2540 —22.86CN )’ ©6)
P 14 104CN ®7y 0

Trong d6: t,: Thoi gian tré (gio)

T.: Thoi gian tap trung dong chay (gio)

L: Chiéu dai séng chinh (m)

y: D6 déc binh quan luu vuc (m/m)

Gia tri CN duogc xac dinh theo duwong cong dong
chay khong thtr nguyén (c6 bang tra san theo ting
loai dét).

Phurong phdap mé hinh NAM

Mb hinh NAM 1a loai mé hinh bé chira dugc st
dung tinh dong chay tor mwa d8 dugc md phong
trong mé hinh MIKE 11. Luu lugng dong chay tai
clra ra cua luu vuc duge tinh bang tong cua dong
chay mat, dong chay sat mdt va dong chay ngdm da
duogc diéu tiét qua cac bé diéu tiét.

Luu lugng dong chay mat dugc tinh theo cong
thie (7):

%_ ~TOF
CQOF —™& P khi L/Lmax

OF =
© 1-ToF "

>TOF; =0 khi L/Lmax < TOF (7)
Dong chay sat mat tinh theo cong thirc (8):

) % ~TIF
QIF=:(CKIF) £ — Ui
1-TIF

khi L/Lmax >TIF; = 0 khi L/Lmax < TIF 8)

Luong nudc thim xubng G, bd sung cho bé chira
ngam phu thudc vao d6 4m cua dit & tang ré cdy tinh
theo cong thure (9):

y ~-TG
- L max
G={(P, —~QOF)£LtMmax_____
(R —=QOR)™ 16

khi L/Lmax > TG ; =0 khi L/Lmax <TG 9

Dong chay mat va dong chay sat mat sé duoc dién
toan thdng qua hai bé chira tuyén tinh theo thoi gian
VGi cling mot hing sé thoi gian CKy, . Dong chay
ngam duoc dién toan thong qua mot bé chira tuyén
tinh theo thoi gian voi hang s thoi gian CKBF. Nhu
vy, md hinh NAM c6 9 thdng s6 chinh 1:

- L Lurong nude t6i da trong bé chira ting r& cy;

- Upax: Lugng nuée ti da trong bé chira mit ;

- CQOF: Hé sb dong chay mit (0 < CQOF< 1) ;

- CKIF: Ia hing s6 thoi gian cua dong chay sat mit;

- TOF: Giéa tri ngudng cta dong chay mat (0 <
TOF< 1), dong chay mat chi hinh thanh khi lugng
am tuong ddi cua dét ¢ tang ré cay 16n hon TOF.

- TIF: Gia tri nguong ctia dong chay sat mat (0 <
TIF< 1), dong chay sat mat chi hinh thanh khi lugng
am tuong ddi cua tang ré cay 16n hon TIF ;

- CK1,2: Hang sb thoi gian cho didn toan dong
chay sat mit va sat mat duoc dién toan theo cac bé
chira tuyén tinh theo mot hing s6 thoi gian CK12 ;

- CKBF: Hang sb thoi gian dong chay ngdm dugc
tao ra st dung mo hinh bé chira tuyén tinh v&i hing
s6 thoi gian CKBF ;

- TG: Gi4 tri ngudng cta lugng nudc bd sung cho
dong chay ngdm (0 < TG< 1), lugng nudc bd sung
cho bé chira ngdm chi dugc hinh thanh khi chi s6 4m
tuong dbi cua tang ré cay 16n hon TG.

b. Lua chon phuwong phdp diéen todn lii mang song

Dién toan dong chay cho ting doan song dugc
mo phong theo phuong phap Muskingum, theo do,
luu lwong dong chay ¢ mit cit dudi cia mdi doan
s6ng tai thoi diém t+At dugc xac dinh theo cong

thire (10):
Qu(t+At) = Co.Qu(t+AL) + Cr.Qu(t) + Co.Qq(t+At) (10)
Ve Co= At —2kx
T ok C2kx + AL
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At +2kx _
T2k —2kx +At
_ 2k-2kx—-At
2T 2k —2kx+ At

Trong do6: x va k 1a cac hé“mg sd: At 1a thoi doan
tinh toan; Qq, Qg twong Ung 13 luu lwong mit cit
dudi va mat cit trén caa doan song tai thoi diém t va
t+At.

c. Dién todn heu heong qua hé chira

Tai cac nit ho chira, luu lugng xa qua cac cira xa
dugc tinh toan bang cach hop giai phuong trinh can
bang nudc (11) va kha ning x4 qua cong trinh xa I
(12):

dv
P QM) -Q, (1)

Q) =f(Zs, Zn A ‘ (12)

Trong d6: V 1a dung tich ho chira; Q(t) 1a luu
lwong dén hd tai thoi diém t; Qu(t) 1a Iuu lwong xa
qua cong trinh xa 1ii; Z;, Z, 1a muc nude hd va muc
nudc sau cong trinh xa 1ii; A 1a théng s hinh thirc
mo ta loai cong trinh xa, s6 ctra xa duge mo va do
mé ctia mdi cira xa lil.

d. Tich hop cic mé hinh thanh phan va ldp
churong trinh tinh toan

Mb phong tich hop m6 hinh

Sy tich hop dugc md phong trong mét mé hinh
m6 phong: cac nat nhap luu dwoc md ta nhap s& nbi
véi doan sdng nao cua hé théng; mdi doan song ciing
dugc mo ta sy ndi tiép voi doan trén va doan dudi ndo
nhu thé ndo (Mot doan séng c6 thé néi tiép vai nhiéu
doan song phia trén nd); ciing twong tw nhu vay Véi
céc nit hd chira. Kich ban van hanh duoc thiét 1ap tai
mdi nit hd chira va dwoc cap nhat truc tiép va lién tuc
theo cac budc thoi gian tinh toan.

Churong trinh tinh toan

Chuong trinh tinh toan duoc xay dung trén co so
thuat toan lién két gita cac md hinh thanh phan va
cac doan song duoc dat tén la MOPHONG-LU. Cac
kich ban van hanh hé théng hd chia duoc thiét lap
trén cira s6 cua man hinh theo “nguyén tic dbi thoai
nguoi - may” . Piéu nay dam bao sy lién tyc trong
quéa trinh tinh toan khi thay d6i cac kich ban vén
hanh ma khéng phai can phai ding chuong trinh tinh
dé thiét 1ap lai kich ban van hanh. Sy md ta nay rat
thich hop va thuan loi cho bai toan van hanh hé
thong theo thoi gian thuc khi cac kich ban lién tuc
dugc cap nhat va diéu chinh trong qué trinh van
hanh.

(11)

20

3. Piéu kién trng dung

M6 hinh chi ung dung cho cac séng khdng anh
huéng thay triéu va khong cé dong chay tran, cac
khu chira ven séng cé quy mé nho.

I1l. KET QUA THU NGHIEM CHO HE THONG
SONG VU GIA- THU BON

1. Thiét 13p mang song

Trén hé théng song Vu Gia-Thu Bon d4 xay dung
hang loat cac hd chira va dap dang. Tuy nhién, trong
s6 cac hd chira da va dang xay dung chi c6 5 hd chira
I6n ¢6 b tri dung tich phong li: Séng Tranh 2, Séng
Bung 2, Song Bung 4, Pak mi 4 va hd A Vuong. Boi
vay, trong nghién ctru ndy chdng ti chi dwa 5 hod
chira ndy vao so dd tinh toan phuc vu bai todn van
hanh hé thong theo thoi gian thuc.

Luu vuc song duoc chia lam 2 khu vuc: khu vuc
thuong du tir cac ngudn song dén tram muc nude Hoi
khach trén séng Vu Gia va tram thily van Nong Son
trén song Thu Bon, khu vuc ha lwu 14 phan con lai
cua hai song Vu Gia va Thu Bén. Khu vyc ha luu
séng Vu Gia va Thu Bodn néi voi nhau qua song
Quang Hué, khi c6 1i 16n x4y ra hién twong chay tran
va ngép lut lai chiu tac déng nude vat cua thay tridu
nén dugc md phong theo mo hinh thay lyc. Khu vyc
thuong du hién tugng chay tran chi tdn tai cuc bo tai
mot s6 doan soéng va dung tich chira ciia cac khu vire
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Hinh 1: So do6 hé thong khu viee thuwong heu song

Vu Gia-Thu Bon
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nay ciing rit nho, bdi vy mé phong theo méd hinh
thity vin 13 lra chon thich hop. Pay ciing 1a d6i twong
nghién ctru cua chung t6i khi xay dung mod hinh md
phong hé thdng (xem hinh 1). So d6 hé thong bao
gom cac doan soéng, nit nhap lwu va cac nut kiém
soat. Khu vuc nghién ciru dugc mé phong 18 nhap
luu, 15 doan séng va 5 nit hd chira. C6 3 nit kiém
soat dugc chon tai cac vi tri tram thily van Nong Son,
Thanh My va Hoi Khach, trong d6 tram thiy van Hoi
Khéch Ia tram do myc nude, tram Thanh My va Néng
Son 14 tram do luu lugng, ciing 14 cac tram do kiém
dinh thong s6 cia md hinh hé théng.

2. M6 phéng, xac dinh tham sé mé hinh

a. Truong hop chon mo6 hinh dwong don vi tinh
todn heu lwong dén ho va céc nhdp leu

Trong trudng hop nay cac tham sé cua dudng don
vi dd duoc xac dinh cac dac trung hinh thai séng theo
céc cong thac tir (2) dén (7). Do vay, chi phai xéac
dinh cac tham s6 K va X cua 15 doan sbng, tong cong
c6 30 tham sb. Chon s6 liéu quan tric luu lwong, muc
nudc cta 3 tram thuy van Nong Son, Thanh My va
Hoi Khach 13 bién dudi dé xac dinh b thdng sé cua
mo hinh, trong d6 tram thily van Hoi Khéach chi do
muc nudc nén chi duoc chon dé xac dinh hé sé K va
X néu thiy dinh lii tinh toan va dinh li thuc do c6
chénh léch thoi gian xuét hién khong lon. Cac tham
s6 md hinh duoc xac dinh theo phuwong phap do tim
t6i uu két hop véi phuong phép thir sai.

b. Truong hop chon md hinh NAM dé tinh toan
lueu lwong dén ho va cée nhap leu

Trong trudng hop ndy, sé tham sé mé hinh ting
lén dang k& M3i mot luu vuc thanh phan tai nat
nhap luu c6 9 tham s6 md hinh NAM, véi 18 nhap
lwu va 15 doan sdng thi tong s tham sé md hinh s&
1a 198. Bé xac dinh bo théng s6 md hinh ciing phai
két hop phuong phap do tim tbi wu va phuong phap
thir sai véi cac nat kiém tra la Thanh My, Néng Son
va Hoi Khach, trong d6 Hoi Khach la tram muc
nudc nén chi kiém tra sy léch dinh dé x4c dinh céc
hé s6 K va X caa cac doan song.

c. Két qua md phong va kiém dinh mé hinh

Tinh toan luu lugng tai cac nut nhap luu xac dinh
theo 2 phuong phap trén thyc hién cho tran I tir 25-
9 dén 6-10 ndm 2009 theo tai liéu muwa gio cua 11
tram do mua trén luu vuc, sau d6 dién todn vé cac
tram do Thanh My, Néng Son va Hoi Khach. Két
qua md phong véi nit kiém tra tai tram thay vin
Noéng Son, Thanh My va luu vuc hd chira A Vuong
duoc thé hign trén hinh 3, hinh 4.

Do s6 tram do mua khong nhiéu lai khong dai
dién cho cac luu vuc thanh phan, dic biét 1a cac nat
nhap luu thuong ngudn nén két qua tinh theo hai
phuong phap c6 thé chip nhan. Két qua md phong
theo md hinh NAM tuong dbi sat véi thuc té hon.
M6 hinh duong don vi ¢6 két qua kém hon do céac
tham s6 mé hinh céc nat nhap luu 1y ¢6 dinh theo
cac dac trung hinh thai cia luu vuc. Tuy nhién, md
hinh dudng don vi c6 thé &p dung tinh toan dong
chay I tir mua cho cac luu vuc thudc ha luu khi ma
mo hinh NAM khéng c6 diéu kién ap dung.
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= Thwc do tram Noéng Son
o= Tinh theo M6 hinh Nam
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9 soo0o
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% X Tinh theo M6 hinh Nam
2000 X \
o M= : : } .
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Th&i gian (h)

Hinh 2: Két qua md phong trdn li tir 25/9 dén 6/10/2009 tgi tram thiy vin Nong Son
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Théigian (h)

Hinh 3: Két qua md phéng trdn li tir 25/9 dén 6/10/2009 tgi tram thiy vin Thanh My

Két qua md phong theo md hinh NAM déi véi
tran i 1on nim 2009 c6 hé s NASH tai cac vi tri
kiém tra c6 gié tri cao, cu thé nhu sau: tai Nong Son
NASH = 0,99; tai Thanh My NASH =0,99; tai A
Vuong NASH=0,97 (xem bang 1 va cac hinh 2, 3 va
hinh 4) .

Bang 1: Két qua tinh hé s6 Nash tai Nong Son va
Thanh My

Vi tri Két qua md phong Keét qua kiém
tran It nam 2009 dinh tran la 2007
Néng Son 0,98 0,74
Thanh My 0,99 0,79
A Vuong 0,97 -

5000 T 1
—Thwc do tram A Vwong CC
4500 A ) R . o
/ ——Nhap Iwu tinh theo Mé hinh dwong don vi
4000 Q? —— Nhap Iwu tinh theo M6 hinh Nam |
s \
3500
j m \‘/ Luu lugng 1t tinh theo
“» 3000 mé hinh dudng don vi
2 { i
£ —
=~ 2500 Luu luong 1t dén do
Cg) \\‘/ TP A Vuong cung cap
c i
©-2000
]
S Luu luong 1ii tinh
3 1500 e theo md hinh Nam
B /.{iﬁ; \\'\A\
1000 f
500 M
(0]
- S 2 & & < 8 3 R & b 8 3 3
- - -~
Theoi gian (h)

Hinh 4: Két qua md phang trdn li tir 27/9 dén 2/10/2009 tai thiy dién A Vieong
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Hinh 5: Két qua kiém dinh m hinh tai tram thiy vin Thanh My tran li nam 2007

Kiém dinh mé hinh duoc thuc hién véi tran I
I6n Xdy ra vao cac nam 2007 (xem bang 1 va hinh
5). Két qua kiém dinh ddi véi tram thuy vin Thanh
M¥ va Néng Son déu cd hé s Nash cao, nguoc lai,
d6i voi nam 2007 cho két qua thip hon. Nguyén
nhan c6 thé do tai liéu do mua nam 2007 c6 d6 tin
cdy chua cao tuy nhién két qua nay van c6 thé chip
nhan dugc.

2. Ung dung cho van hanh h¢ théng hé chira

Thir nghiém md hinh van hanh hé théng hé chaa
duoc thuc hién véi 5 hd chaa lon trén séng Vu Gia-
Thu Bén: Séng Tranh 2, A Vuong, Séng Bung 2,
Séng Bung 4 va Dakmi 4. Van hanh tht nghiém hé
thdng hd chira duoc thyuc hién theo cac quy dinh cua
quy trinh lién hd chira va cac kich ban do tac gia dé
xuat. Thir nghiém cho cac hod chira trén theo kha

TAI LIEU THAM KHAO

ning du bao mua 5 ngay cho két qua tét. Két qua
g dung s& duoc trinh bay trong bai béo tiép theo
dang trong Tap chi nay.

IV. KET LUAN

1. M6 hinh do tac gia kién nghi c6 thé tng dung
trong quy hoach va van hanh hé théng hé chua
phong lii d duoc thir nghiém ddi voi cac hé chira
trén sdong Vu Gia-Thu Bén. Chuong trinh duogc viét
dudi dang tong quat, néu dwoc hoan thién c6 thé sir
dung cho cac Iuu vuc khac.

2. Khi tng dung cho luu vuc séng Vu Gia-Thu
Bon, do s6 cAc tram do mua bi han ché lai khong dai
dién cho cac luu vuc nhap luu, sé tram do lwu lwong
ciing bi han ché nén két qua md phong con chwa dat
két qua mong mudn.
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Summary
SETTING UP THE FLOOD SIMULATION MODEL FOR OPERATING THE RESERVOIR
SYSTEM ON THE VU GIA-THU BON RIVER IN FLOODING SEASON.

This paper presents an approach to establish the simulation model system for reservoir operation in
flooding season in real time. Simulation model is based on the integrated model includes components:
rainfall run-offf, numerical model of the river system and flooding regulation models for reservoirs system.
The model established by the authors has the ability of forecasting incoming flood to the reservoir and joint
point, simulate decisions about the operation reservoir's floodgates due to flood events on the system and
assess flooding process in the control points at the downstream. Algorithms and calculation program by
author have the preliminary results for the applying into the reservoirs system in Vu Gia-Thu Bon river.

Keywords: Rainfall-Runoff Modelling, NAM, Unit hydrograph, Flood Forecasting, reservoirs system.
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