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PHAT TRIEN MO HINH SONG PONG HQC MQT CHIEU
PHI TUYEN CHO MANG LUOI SONG VA UNG DUNG
THU NGHIEM CHO LUU VUC SONG DINH NINH HOA
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Tém tit: M6 hinh séng dong hoc mét chiéu phi tuyén dwoc nhém tac gia xdy dung va chi ing
dung dwoc cho mét doan séng. Ung dung mé hinh thir nghiém mé hinh, tac gia mé phong mét tran
lii trén séng La Nga, doan tir tram thity vin Ta Pao dén tram thity van Vé Xu. Phuong phdp ldp New-
ton ting dung trong mé hinh dwoc ké thira va phdt trién dé mé phéng cho mét nhanh séng va mot
mang lwGi séng. Thir tw tinh todn ciia cdc nhanh séng va diém gia nhdp dwoc xdc dinh trén co s¢
phén cdp mang hedi song. Poi véi mé hinh séng dong hoc mét chiéu phi tuyén cho mét doan séng
dige xdy dung véi 3 vong ldp gom: thoi gian, khéng gian va ldp Newton, khi phat trién cho mang
luéi séng da bo sung thém vong Idp vé s6 nhdanh séng. Két qua cdi tién givip mo réng pham vi vmg
dung, mé phong sat véi thuc té. M6 hinh dwoc ting dung thir nghiém cho mang ledi séng Dinh Ninh
Hoa, la luu vue ¢6 03 nhdnh séng gia nhdp twong doi lom va khéng thé img dung mé hinh séng
déng hoc mét chiéu phi tuyén cho mét doan séng. Vi vy viéc cdi tién mé hinh la rat can thiét, gitip
ndng cao hiéu qua sir dung, chat lirong mé phong.

Tw khoa: Song dong hoc, Dinh Ninh Hoa.
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1. Mé dau

Séng Dinh Ninh Hoa la con song 16n thur 2
tinh Khanh Hoa c6 vi tri nam trong khoang
12023 - 12°45° vi 46 béc, 108°52° - 109°12” kinh
do dong. Song bét ngudn tir dinh ni Chu Mu ¢o
d6 cao 2000 m, thuong ngudn soéng co tén 1a
Eakrongrou. Song chay theo hudng bic - nam,
dén budn Pung nhap nhanh sudi Sa va doi huéng
chay theo tiy bic - d6ng nam. Pén cau Duc My
song duoc nhdp luu véi nhanh sudi Bong cach
cau 500 m vé phia ha luu va nhap luu véi nhanh
Sudi Trau tai thén Tan Trac xa Ninh Xuan. Hai
nhanh sudi nay déu nhap luu & bo bén phai hop
thanh dong chinh cua luu vuc c6 tén la song Cai.
Khi song Cai chay dén phia tay thi xa Ninh Hoa,
song dugc nhap luu voi nhanh song Pa Ban va

song P4 tai vi tri cach cdu Puong Sit khoang
350 m vé phia thuong luu. Song tiép tuc chay
theo huéng dong bic - tdy nam va nhap luu véi
song Cau Lam tai thon Ha Lién x4 Ninh Ha
trude khi d6 vao ddm Nha Phu. [2]

Luu vuc song Dinh Ninh Hoa c6 dang hinh
nan quat, c6 nhiéu nhanh song khéng ché cac
tiéu lwu vuc chénh léch khong nhiéu. Trén luu
vuc chi c6 duy nhét tram thtily van Ninh Hoa ¢ ha
luu, phuong an du bao tot nhat 1a st dung mo
hinh mua - dong chay thong s6 phan b két hop
v6i mo hinh thuy luc dé du béo cho tram thuy
van Ninh Hoa. M6 hinh mua - dong chay thong
s6 phan bé tinh toan mua cho cic nhanh song,
gia nhap khu gitra chi trong 1 mé hinh nén rat
thuan tién va phu hop cho luu vuc song Dinh
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bang mé hinh thuy lyc, két ndi véi méd hinh mua
- dong chay thong s6 phan bd dé tinh luu luong
dau vao va gia nhap khu gitra. Vi cac md hinh
thity luc thudc loai séng dong luc can phai do
dac mat cat ngang, tuy nhién trén luu vuc song
Dinh khong c6 mat cat & thuong luu cac nhanh
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song. Dé dién toan dong chay trong song tir
thuong luu, gia nhap khu gitra vé ha luu, nhom
tac gia da nghién ctru xay dung mo hinh séng
d6ng hoc mot chiéu cho mang ludi séng va ap
dung thtr nghi€ém cho luu vyuc song Dinh Ninh
Hoa.

Ban 46 dia hinh lvm vuc 56

ng Dinh Ninh Héa

Hinh 1. Ban dé dia hinh lueu vuc song Dinh
Ninh Hoa
2. Phit trién mé hinh séng dong hoc mot
chiéu phi tuyén cho hé thong song

2.1. Ké thira nghién citu séng dpng hoc phi
tuyén cho mét doan song [1]

Tur hé phuong trinh Saint Venant, trong do6 chi
giai thanh phan d6 ddc trong phuong trinh dong
lwong. Phuong trinh dao ham riéng cua bién A
va Q theo t nhu sau:
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Thay thé cac phuong trinh tir 5 dén 8 vao
phuong trinh 2 dugc phuong trinh sai phan song
d6ng hoc tuyén tinh cho so db an nhu sau:
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Ké thira phuong phép sai phan trén va ap
dung cho phuong trinh 1 nhu sau:
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Két qua thu dugc phuong trinh sai phan song
dong hoc mot chiéu phi tuyén:

(13)
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Ké thira phuong phap lip Newton dé giai
phuong trinh 13. Trong d6 st dung két qua tinh
toan tir mo hinh séng dong hoc mot chidu tuyén
tinh 1am gia tri ban dau cho phép lap. Mot cach
tiép can 1a sir dung nghiém cuia so d6 tuyén tinh,
phuong trinh 13 nhu 1a nghiém gan dung thir
nhit ciia so d6 phi tuyén. Li, Simons va Stevens
(1975) [4] sau khi tién hanh c4c phan tich vé tinh
6n dinh di chi ra so d6 str dung phuong trinh 22
1a mot so dd 6n dinh khong didu kién va co thé
su dung cac tri cua At/Ax trong mot pham vi kha
rong ma khong tao ra sai s 1on trong hinh dang
cua duong qua trinh luu lugng.

2.2. Phdt trién mé hinh soéng dong 1 chiéu
phi tuyén cho mang lwéi song

T mé hinh séng dong hoc mot chidu phi
tuyén cho 1 doan song & trén duoc phat trién cho
mang ludi song. Mot mang ludi song dugce tap
hop tir nhiéu nhanh séng, mdi nhanh séng co
nhiéu doan song. Pé tinh toan cho mang ludi
song can xéac dinh tht tu tinh toan, co sé xac
dinh tht ty tinh toan 1a huéng chay va phan cip
song. Phuong phap phan cip song theo thir ty 1a
song chinh c6 sb thr tu 1a 1, duoc goi la song
cap 1; song db tryc tiép vao song cap 1 1a song
cip 2 duoc gan sb tha tu 13 2; song db truc tiép
vao séng cap 2 1a song cap 3 dugc gan sb thir tu
1a 3, qua trinh phén cip séng nhu trén dugc tiép
tuc cho dén cap song cudi cung duoc dua vao
tinh todn trong mo hinh (hinh 2).

Mbi doan sdng c6 dic trung thily luc khac
nhau gdm hé s6 nham manning (n), 6 dbc song
(%°), d6 rong song (m), do dai tung doan song
(m). Cac dac trung trén cua cac doan song dugc
sap xép theo thtr ty hudng chay cua ting nhanh
song. M&bi nhanh song duogc xac dinh vi tri két
ndi voi séng ma nhanh song d6 do vao, vi tri 6
vao cta song dugc xac dinh lugng gia nhap trong
mo hinh. M6 hinh ty xac 1ap thi ty tinh toan cac
doan song, nhanh song dén vi tri cira ra. M6 hinh
cho phép xuit két qua ¢ bat ky vi tri nao trén
mang ludi song théng qua két ndi vi tri tram va
vi tri node song trong mang ludgi thiy luc. S6 liéu
sir dung trong mo hinh gdm file thiy lyc nhu mo
ta & trén, file luu lwong dau vao cac nhanh song
cép cao nhat.

BAI BAO KHOA HQC

@ ?:’

Hinh 2. So d6 phén cap séng
3. Thir nghiém mé phong cho luu vue song
Dinh Ninh Hoa
Ha luu song Dinh Ninh Hoa gém: song Cai 1a
song cap 1, cac song con lai gdm song Da Ban,
song P4 va Cau Lam 1a song cap 2.
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Hinh 3. Ban do mang lwéi séng Dinh Ninh Hoa

b6 doc day cac doan song, chiéu rong song
trung binh cac doan duoc tinh tu s6 liéu mat cat
ngang do dac ngoai thyc dia & trén, hé sé nham
cac doan song tra tir bang tra thiy lyc. Bién dau
vao la duong qué trinh luu lugng cua tran 1
dong bd nam 2010 tai cac bién luu lwong gdm:
(1) Duc My, (2) ba Ban, (3) Ninh Thuong, (4)
Tan Hung. [3]
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Hinh 4. Puong qud trinh heu heong trdn lii dong bo nam 2010
Pénh gia yéu to luu lugng thuc do va tinh  Ninh Hoa 1a 87,4% dat loai tdt theo tiéu chuan

toan tir mod hinh séng dong hoc 1 chiéu phi tuyén
bang chi tiéu Nash Sutclifee tai tram thuy vin
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Hinh 5. Duong myc nuwoc thuce do va tinh toan tai tram thuy van Ninh Hoa

4. Két luan

- Vi cac song mién nui, viéc khong c6 diéu
kién do mit cit ngang, trong khi d6 yéu cau mo
phong khong cao nhu khu vuc déng bé“lng thi
viéc ng dung mo hinh séng dong hoc méot chiéu
1a giai phap rat tot.

- M6 hinh séng dong hoc mot chiéu phi tuyén
& trén dugc giai bang s& dd sai phan an, ap dung
duoc phuong phap lip Newton dé giai hé

phuong trinh Saint Venant.

- Sir dung sir dung két qua tinh toan tir mé
hinh séng dong hoc tuyén tinh lam gid tri thir ban
dau giup giai bai toan nhanh hon, dé hoi tu hon.

- Két qua tng dung budc dau la kha quan, tuy
nhién can kiém nghiém mé hinh véi nhiéu luu
vue séng, nhidu diéu kién khac nhau dé xac dinh
pham vi tmg dung va tiép tuc hoan thién.
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DEVELOPING NON-LINEAR ONE DIMENSION KINEMATIC WAVE
MODEL FOR RIVER SYSTEM AND CONDUCTING EXPERIMENTS
ON DINH NINH HOA BASIN
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Faculty of Hydro-Meteorology & Oceanography, VNU University of Science
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Abstract: The Non-Linear One Dimension Kinematic Wave Model which was built by our group
of researchers that can only simulate for one river section. The model conducting experiments on
La Nga river from Ta Pao to Vo Xu hydro station. However, in essence, we need simulate for river
system, so we are developing the model to simulate for simulation river network instead one river
section. The Newton iteration method that used in the model for one river section is inherited and
developed to simulate for river networks. Calculating order of river branch and entry point that is
determinded base on decentralization river network. With Non-Linear One Dimension Kinematic
Wave Model for one river section that was built with 3 time for iterations include: time, space and
Newton iteration. When we are developing the model for river network and later is numbers of river
branch that are implemented.

The results of development that will expand application range, simulation are practical. The
model is applied for Dinh Ninh Hoa basin that has three large sub-basin and Non-Linear One Di-
mension Kinematic Wave Model for river section can't apply for this basin. So development this
model is very necessary that help to improve the abilily of appling the model and the quality of sim-
ulation.

Keywords: Kinematic Wave, Dinh Ninh Hoa.
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