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Tom tét Mo phong dong chay thuong nguﬁ)n cac con song 1a rat quan trong va can thiét, do han
ché vé sb liéu nén viéc md phong gap nhiéu kh6 khan. Trong nghién clru nay trinh bay phuong
phap m6 phong dong chay phén bo bang mo hinh song dong hoc phi tuyén, vira giai quyét han ché
van dé s0 liéu vira dap ng yéu cadu md phong va cho két qua nhanh hon. M6 hinh song dong hoc
phi tuyén dugc xay dung tir hé phuong trinh Saint Venant, trong d6 gom mot chuong trinh séng
dong hoc phi tuyén giai hé phuong trinh bang phwong phap 1ip Newton va mot chuwong trinh séng
dong hoc tuyén tinh phuc vu tinh toan gia tri luu lugng ban ddu. Chuong trinh séng dong hoc
tuyén tinh dwoc xay dung tir hé phuong trinh Saint Venant va dwoc giai bang so db sai phan an 4
diém. Chuong trinh séng dong hoc tuyén tinh sau khi 1ap trinh cho két qua triung khép véi két qua
tinh toan trong gido trinh Thuy van ung dung ciia Vante Chow [1, 1988]. M6 hinh song dong hoc
phi tuyén gdm 2 phan, trong d6 phin diu 1a chwong trinh séng dong hoc phi tuyén, phan sau la
chuong trinh séng dong hoc phi tuyén. Trong nghién ctru da xay dung phuong phap, so dd giai, lap
trinh chwong trinh tinh toan cho mé hinh. M6 hinh dugc 1ap trinh bing ngdn ngir lap trinh Fortran
90 va kiém tra chit lugng mo phong tai tram thily van Ta Pao, V4 Xu trén song La Nga tinh Binh
Thuan. Két qua mé phong cia md hinh kha tét, tuy nhién mé hinh c¢6 nhuge diém 1a khong mo
phong dugc cho doan séng c6 anh huong triéu, nudc vit.

T khoa: Song dong hoc, Saint Venant, phuong phap 1ap Newton.

1. Mé diu bd mot chidu. Cac phwong trinh lién tuc va
. dong luong bao toan va khong bao toan bo qua

Phuong trinh Saint Venant c6 nhiéu dang dong bén, luc can cia gid va cac ton that xoay
gian hoa khac nhau, mdi dang xéac dinh mot mo dugc ding dé dinh nghia cac loai md hinh khac
hinh dién toan dong chay khong o6n dinh phan nhau vé dién toan dong chay khong 6n dinh

phan bé mét chiéu.
Phuong trinh dong luong bao gom cac
thanh phan thudc cac qua trinh vat Iy diéu khién
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dong dong luong. Cac thanh phan nay 1a: thanh
phan gia tc dia phuong md ta su thay dbi cua
dong lugng do thay ddi cua van tdc trong thoi
gian, thanh phan gia toc dbi luu moé ta sy thay
dbi cua dong lugng gdy ra boi su thay ddi cua
véan toc doc theo kénh, thanh ph?m ap luc ti 1€
v6i sy thay ddi do sau cua nude doc theo kénh,
thanh phan trong lyuc ti 18 v6i do doc day S, va
thanh phan ma sat ti 16 v6i do déc ma sat Sy
Thanh phan gia tc dia phuong va gia toc dbi luu
dai biéu cho tac dong cua cac luc quan tinh 1én
dong chay.
+ Phuong trinh lién tuc:

6Q 04 _0 1
ax o
+ Phuong trinh dong lugng:

1o, __[Q_2j+ga_y
ox

A “el5H=5,)=0 O

Séng dong hoc chi phdi dong chay khi cac
lwe quan tinh va 4p luc co thé bo qua, trong
song dong hoc luc ma sat va trong luc can bé“mg
nhau nén dong nude chay khong cé gia toe. Poi
voi song dong hoc, duong ndng song song voi
day kénh va dong chay trong doan nguyén td 1a
mot dong déu 6n dinh (vi S¢=S)).

Song dong hoc tao nén do sy thay dbi trong
dong chay nhu thay 601 veé luu lugng nude hodc
toc do song la van tdc truyén thay dbi doc theo
kénh dan. Tdc do song phu thudc vao loai song
dang xét va co thé hoan toan khac biét v6i van
tbc dong nudc. Dbi v6i séng dong hoc, cac
thanh phan gia tdc va 4p suét trong phuong
trinh dong lugng da bi bé qua nén chuyén dong
cia song dugc md ta chu yéu bang phuong
trinh li€n tuc. Do d6 soéng da mang tén séng
dong hoc va dong hoc nghién ciru chuyén dong
trong d6 khong xét dén anh huong cua khdi
lwong va luc. M6 hinh séng dong hoc dugc xac
dinh bang cac phuong trinh nhu sau:

- Phuong trinh lién tuc:

a_Q + a_A = (5)
ox Ot
- Phuong trinh dong lugng:

So=S¢ (6)

A=aoQ’ (7)
Trong phuong trinh Manning véi S, = S¢ va
R =A/P tacé:

1 4952 2
0=—724  (8)
nP3
Viét lai phuong trinh (8) cho A tir d6 tim
duoc a va f = 0.6 nhu sau:
3

2 5

nP3 2
A=|—— 1 0° (9
1.49./S, ¢
2 0.6

npP?
A=| ——— 10
1.49./S, {10

Phuong trinh (1) chi phu thudc vao A va Q,
trong d6 A dugc xac dinh trong phuong trinh
(7). Pao ham riéng phuong trinh (7) cia bién A
va Q theo t va thé vao phuong trinh (1) duoc
phuong trinh (11). Thé phuong trinh (11) vao
phuong trinh (5) dugc phuong trinh (12).
Phuong trinh (12) dugc sai phan theo so db
tuyén tinh theo phuong trinh (19), sai phan theo
so do phi tuyén theo phuong trinh (24).

2 ﬁQﬂ‘( Q] (11)

2Q+ ﬂQﬂ‘( Qj ¢ (12)

2. Xay duwng mo hinh

M6 hinh dugce xay dung trén ngdn ngir lap
trinh Fortran 90 gdm hai phéan chinh 13 mé hinh
song dong hoc tuyén tinh va phi tuyén. Trong
d6 mé hinh tuyén tinh duoc st dung dé lam
nghiém tht nhat cia md hinh phi tuyén Mo
hinh tuyén tinh dugc giai bang so do sai phan
4n, mo6 hinh phi tuyén dugc giai bang phuong
phap ldp Newton.
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2.1. So dé séng déng hoc tuyén tinh

Ap dung so d6 sai phan an:

a Jj+l :/'+1 _ j+1
u1+1 — uz+1 uz (13)
ox Ax

J+l J+l
auH—l — ui+1 uz+1 (14)

ot At

O oo
Fah ZA (1
o0 ~Q;:1‘A—t L e
020 )
g~ qfffzq,-’;l (18)

Thay thé cac phuong trinh tir (15) dén (18)
vao phuong trinh (12) dwoc phuong trinh sai
phan séng dong hoc tuyén tinh cho so dd 4n
nhu sau:

it i+l Ay i+l
O -9 +(Zﬂ( i+ 0, ] (QM 1+I] Gla + 4l (19)

Ax At 2
j i1 )\A!
At L+ 0 ! ¢ +q
0+ L LAt 2 nl i+l
LXQ a0, [ _
1
ol = A oV (20)
t +
2 A
= lrcl =
" = "
SG A I el
] ™ LTL.
' \\\ i
5 ‘ \-\ & | t(rJ
~
| | ™ '
) L:L'J)*— S
B - .| A =
Distance o
Gia tri Q dd biet
Gid tri Q chura biet

Hinh 1. So d sai phan 4n giai phuong trinh song.
dong hoc tuyén tinh.

{ Tinh cdc diéu kién ban diu xéc dinh dong déy, t=0 trén dudng thoi gian j=1 ]
[

]
{ Ap dung diéu kién Courant cho méi mét ludi trén ]

dudng thoi gian va chon s6 nhd nhat: At=minDt;

1

{ Ting lén bude théi gian ticp theo t=t+At, j=j+1 ]

}

[ Diing dudng qué trinh dong vio dé xéc ]

dinh luu legng QJ*! tai bién thugng luu =1

|
'

Chuyéntidiém bén trong tiép theo (i+1) trén dudng thoi gian j+1,
x=x+Ax. Gidi cho hru legng Q™! bang phrong trinh 20

Chuaxong
: Luru hegmg ha luu da tinh xong ?

Xong

Churaxong G g e
Bude thoi gian cudi ciing

Xong

Hinh 2. So dd khdi tinh toan
song dong hoc tuyen tinh.

2.2. So db séng déng hoc phi tuyén

Sai phan phuong trinh (12) nhu sau:

QISI Q/:j+1 Atﬁl Az/+l q11++ll qz+l (2 1)

Ax At 2
ai-al0s) @
: O\
Az]+1 = OC( ij+1) (23)
Thé phuong trinh (22) va (23) vao (21) ta dugc:

At j+1 j+1 s
E i/+1 +a( i/+1)

J+l J
:ggm +0£( iil)ﬁ+At{qH] ;’qm] (24)

Phuong trinh néy dﬁ‘du’qc §ép xép cho luu
luong chua biét Qlﬂ ném O veé trai va cac dai
luong da biét nam & vé phal bay Ia phuong

trinh phi tuyén dbi véi ' do d6 can dugc

giai bang phuong phép sd, trong chuong trinh
lap trinh va so dd khéi dudi day ap dung
phwong phap lip Newton. M6 hinh tuyén tinh
xdy dung trong mé hinh phi tuyén duoc thé hién
trong khéi wéc lugng ban dau bang cach sir dung
wée luong tuyén tinh 20 nhu hinh duéi day.
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J+l J

At A\ gl +q!

C==0"+a(0,) +A¢| 1L "2zl | 25
Ax Ql ( 1+1) ( 2 j ( )

T d6 mot sai sb du f(Qij:ll) duoc x4c dinh

bang phuong trinh (24).

i+1 i+1 i+1

jaty _ A i BN
S( )—E +a(Q),) —C (26)
Dao ham béc nhét cua f(Q;. ") nhu sau:
F@h=Lrapily @)
Ax
Muyc tigu la tim Q/} dé buoc f(Q/)
bang khong. Str dung phwong phép lip Newton

vacac buoclapk=1,2,3, ...

j+1 j+1 f(thl)k
e =@ o (28
(O )i =(9L) 7o, (28)

Tiéu chuin héi tu cho qué trinh 1ap la:

Q5|2 (29)

{ Tinh cdc diéu kién ban ddu xic dinh dong day, t=0 trén dudng thoi gian j=1 ]

I
¥

[ Tinglén burde thér gian tiép theo t=t=At, j==1 }

I

Dung duong qua trinh dong vao dé xac
dinh tuu leong Q7! tai bién thugng luu i=1
I

L)
[ Chu_\'én!o’ldlémbinkonguépu:eo (:~1)trén dudmgthén gan j+1, x=x+Ax ]

Gudicho 33 voe lrgng ban divcia Qeap=Qiey™! bingcéc_h sir dung so
0 woc lugngtuyen tinh 20 Tim Q) voi k=1 bing 2¢

|
Xac dinh £/(Qq) bing 27
Nacdinh fiQs-1)bing 26

Kiemtra hoitu: |f{Qk+1)i%e

) Chua xon;
Lyulvgnghaluo dd tinh xong ?

Xong

Bude thod gian cudicing

Xong

£

Hinh 3. So dd khdi tinh toan
song dong hoc phi tuyén.

Udc lugng gia tri khoi dau ciia Q7 trong
mdi qua trinh 1p c6 anh hudng quan trong dén
su hoi tu cua so d6. Mot cach tiép can la su
dung nghiém cta so do tuyén tinh, phuong trinh
(20) nhu 13 nghiém gan dung thw nhit cua so d6
phi tuyén. Li Simons va Stevens (1975) [1] sau
khi tién hanh c4c phan tich vé tinh 6n dinh da
chi ra so do st dung phuong trinh (24) 1a mot
so d6 6n dinh khong diéu kién va co thé sir
dung cac tri cia At/Ax trong mot pham vi kha
rong ma khong tao ra sai s6 1on trong hinh dang
cua duong qua trinh Iuu lugng.

3. M6 phoéng thir nghiém mé hinh

M0 hinh sau khi 1ap trinh dugc kiém tra véi
vi du 9.6.1 trong gido trinh Thay vin Ung dung
ctia Vente Chow [1]. Két qua ctia mo hinh tring
khép voi két qua tinh toan cia vi du trén, twong
quan két qua tinh dugc thé hién trong hinh 4.

Mo hinh séng dong hoc mét chiéu phi tuyén
sau khi xay dung dugc md phong thir nghiém
mo phong dong chay trén song La Nga doan tir
dap thuy dién Pa Mi dén tram thuy vin Phu
Hiép. Diéu kién ban dau xac dinh nhu sau: do
rong trung binh cua séng 1a 95m, do déc song
trung binh 1%, chiéu dai séng 115310m, s6
doan song la 8 doan, budc thoi gian m6 phong
la 360 phut, luu lugng ban dau 40m’/s, hé sb
nham Manning dugc xac dinh tir bang tra thuy
lyc cua MLF. Xripnut cho song La Nga 0.032.
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Hinh 4. Twong quan két qua tinh bang chuong trinh
va cia Vente Chow.
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B50 vuc song La Nga cua bai Khi twong Thuy van
ol ; khu vue Nam Trung B6. M6 hinh duoc thiét 1ap
100 cho khu vuc ha luu hd thiy dién Da Mi véi cac
22 ‘ tram mua Ta Pao, VO Xu, Subi Kiét, Dong
40 % Giang, M¢ Pu, boc hoi tinh theo tram khi twong
20 Phan Thiét. Bo thong s6 MIKE NAM duoc hi¢u

chinh va kiém dinh tai tram thuy van Dai Nga

trén song La Nga, danh gia chit lwong hiéu
chinh theo chi tiéu Nash 1a 90%, kiém dinh 1a
87%, dat loai tdt theo tidu chi ciia T6 chirc Khi
tugng Thé gidi (WMO). Tir sb liéu thuc do tai
tam Ta Pao va Phu Hiép tién hanh hiéu chinh
theo phuong phap thir sai da tim dugc bg thong
sd hiéu chinh v&i d6 dbc séng trung binh 1a
1,2%, hé s6 nham 1a 0.0357. Két qua hiéu chinh

tai tram thiy van Ta Pao theo chi tiéu Nash la
jz [ I | A | 93,5% dat loai tdt theo tiéu chi cia WMO; tram
20 > = thay van Vo Xu la 82,0%, dat loai kha theo tiéu
0 - chi cuia WMO.
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Hinh 5. Budng tinh toan va thuc do tram Ta Pao.
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Tai liéu tham khio
Hinh 6. Buong tinh toan va thyc do tram V4§ Xu.
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Abstract: Simulating discharge on upstream of rivers is very important and necessary, by restrict
about data so the simulating is very difficult. This research that is presented distributed discharge
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simulating method by by non-linear one dimension kinematic wave model. This model overcome
restrict by lack data and satisfy demand by simulating, calculate more quickly.

Non-linear one dimension kinematic wave model is buit by Saint Venant system equation that
include non-linear one dimension kinematic wave program and linear one dimension kinematic wave
program. Saint Venant system equation in the non-linear and linear program are solved correlatively
by Newton iteraction method and 4 points latent defference schedule. The linear program is used to
calculate initial dischare for the non-linear program and result of the linear program is same result in
Applied Hydrology syllabus of Vante Chow [1, 1988]. The linear program is first section and the non-
linear program is second section in the model. This research buit method, solving schedule,
programming calculating for the model. Fortran 90 programming languge is use to buid the model and
checked simulating quality at Ta Pao, Vo Xu hydrology stations on La Nga river Binh Thuan
province. Simulating result of the model is good, but the model can’t simulate on river section that is
effected by tide and backwater and that is restrict of the model.

Keywords: Kinematic wave, Saint Venant, Newton iteraction method.



