 Nghién citu va trao déi

UNG DUNG MO HINH HEC - RAS TINH TOAN L{J
CHO HE THONG SONG THU BON - VU GIA

1. Téng quan vé hé théng
song

Hé thdng song Thu Bén -
Vu Gia 1a mdt trong 9 hé
thong sdng 16n & Viét Nam va
12 m6t trong nhitng séng 16n
nhidt Mién Trung, trdi trén
dién tich 10,350 km?, chi€m

90% dién tich ty nhién cda

tinh Quing Nam va Thanh
phd Pa Ning, trén dia phin
cia 13 huyén, thi: Tra My,
Tién Phuéc, Phudc Son, Hiép
DBitc, Nam Giang, Qué Sdn,
Duy Xuyén, Hién, Pai Loc,
Pién Ban, H6i An, Hoa
Vang, Thing Binh, tinh
Qudng Nam va Tp. Pa Ning.

TS. Hoang Ngoc Quang
Trudng Cao déng Tai nguyén va Mai trudng Ha Noi

Hé théng s6ng Thu Bdn -

Vu Gia gébm 18 séng 16n nhé
hdp thanh, trong d6 séng Thu
Bon la sdng chinh dai 205 km
(tinh d€n Ctta Pai), dién tich
luu vue : 4750km? (tinh dén
Céu Lau) va séng Vu Gia ¢6
Chiéu dai 130km, c6 dién tich
luu vuce 12 5434km? (tinh dén
Ai Nghfa). N
Thugng luu sﬁng'.Thu Bén
goi 1a s6ng Tranh hay s6ng
Tinh Gia, bdt ngudn tif sudn
Péng cda diay Ngoc Linh,
do cao 2000m, chdy theo
huéng Bic Nam qua cdc
huyén Tra My, Tién Phudc,
Hiép Pitc va Qué Son. Tu

Gia Thuy trd 1€n, song Thu
Bén ¢6 nhiéu nhénh 16n nhu
song Trudng, song Tién, séng
Dién, s6ng Khe Le, Khe
Cong, Khe Cau.. P&én Gia
Thuy, Thu Bén ti€p nhin
thém nudc tir phan luu Quang
Hué€ clia song Vu Gia d6 vao.
Tai ving ha du, sdng Thu
Bo6n ¢6 mdt s6 phan luu ngoai
dong chinh chdy ra Ci¥a Pai:
Vinh Dién chdy ra s6ng Han
dd ra ctta Pa Ning, Chiém
Son - Ba Rén d6 ra cita Hoi
An, Trudng Giang d6 ra song
Tam Ky. Cdc phdn lvu d6 da
chia cit viing dbng bing
thanh nhiéu khu vuc.
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Luu vyc song Vu Gia nim
. bén trdi dong chinh Thu Bén
thudc dia phdn huyén Hién,
Giang, Pai Loc, Pién ban,
Hoa Vang clia Qudng Nam
va Tp. Pa Ning. Song Cdi
dugc coi 1a dong chinh cida
séng Vu Gia bidt ngudn ti
sudn Tdy Nam cia day ndi
Ngoc Linh, thudc dia phdn
ctia tinh Kon Tum, chdy theo
huéng gin Bic Nam d&n gin
thgng hvu Hoi Khanh thi
nhin thém nudc sdng Bung
rdi s6ng Kon. Khi dén Ai
Nghia, mot phan nu6c séng
Vu Gia chdy vao séng Thu
Bon qua phin Iuu Quéng
Hué€. Tir Ai Nghia trd xudng,
ngoai dong chinh Ai Nghia,

Vu Gia chdy ra bién theo cdc

phan luu: Yén, La Tho, Qud
Giang, Thanh Quit...,

Luu viuc séng Thu Bén -
Vu Gia c¢6 lugng mua binh
quin nim khd déi dao,
khodng 1960mm dén hon
4000mm va dudc chia lam hai
mila rd rét: mila mua kéo dai
4 thang (9 - 12), ¢6 lugng mua
chi&m khodng 60 - 80% tong
lwgng mua nim, miia khd kéo
dai 8 thdng (1 - 8), dai hon
mila mufa rdt nhiéu va lugng
muta chi chi€m 20 - 40% tong
lugng mua nam. :

Do mua phén phdi khong
déu trén Iwu vyc nén dong
chdy cling phén b8 khong
déu: md dun dong chdy bién
di tit dudi 30 Vs/km* & ving
ven bién dén hon 60 I/s/km?* &
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viing ddi nii, c6 ndi 1&n tdi 80
I/s/km? nhu & sudn Nam ctia
day Bach Ma. Tuong duong
vGi cdc mula mua trén luu vuc
1a cdc mua dong chdy trong
nim: mia lii rat ngén, chi c6
3 thdng (10-12) nhung Iugng
nudc 1d chi€m téi 65-70%
tdng lugng dong chdy trong
nim, con mua can dai téi 9
thdng (1-9) nhung chi chi€m
c6 30-35% tong lugng nudc
trong nam.

L1 16n trén sdng Thu Bon
- Vu Gia thudng x4y ra trong
cdc thing 9, 10 d&n thdng 12
va thudng mbi ndm c6 tdi 2-3
trdn 18 trd 1én. Cdc trdn 1d
x4y ra & day thudng rat ngén
va dang 1i nhdp nhd nhiéu
dinh. Trong nhifng nim gin
day, 11 trén song thudng la 1a

- 16n, ¢6 nhiéu tran rat 16n vugt

bdo dong cap III nhu 1 1998
(19-24/11), vugt 0,81 - 1,57m
va didc biét la cdc trdn 1i ndm
1999. b6 1a cdc trdn 1i kép
(11/1999) c6 4 dinh vudt bdo
dong cdp I tir 80-258cm tai
C4m L& va trén 1d 12/1999
véi 2 dinh vugt bdo dong III
tir 0,8-1m. Luu lugng 18 16n
nhat trong thdi k¥ quan tric
dat téi 1060m?*/s tai N6ng Son
va 7000 m?/s tai Thanh M§y
twong \tng véi mo6 dun dinh 1
la  3,35m%s/km? va 3,78
m?3/s/km?. ,

Trong thdi gian 1 1€én, tai
viing cita sdng thudng xuat
hién triéu cuding 1am cho muc
nudc 10 tdng 1én, c6 khi 1én

tdi 15 - 25cm nhu ¢ Cau Lau
nén mic d4 ngép lut vung ha
du vi th€ cang nghiém trong
hon.

Ld 1999 da 16n, nhung i
11/1964 con 16n hon nhiéu:
tai Nong Son Qp,,x ndm 1964
dat t6i 1an 1820m’/s tudng
wéng v6i mé dun 5,76
m>/s/km?, 16n hon 1 11/1988
va 11/1999 1a 1,7. Muc nu6e
dinh 1 1999 ciing thdp hon
nhiéu so vdi 1 1964: tai Ai
Nghia thadp hon 0,29m, tai
Cidm L& (Vu Gia) thdp hon
0,12m va tai CAu Liu thdp
hon 0,25m va-tai Hoi An (Thu
Bén) 1a 0,19m [2].

Nguyén nhédn chinh gay i
I6n trén séng-la do mua l6n
ma mua Ién lai thudng do
hoat ddng cda cdc hinh thé
thoi ti€t nhu bdo, dp thap
nhiét dgi k€t hgp véi khdng
khi lanh, ddi hoi tu nhiét ddi,
gi6 séng dong gdy ra. Theo
thong ké, trung binh mdi ndm
trén luu vuc thudng cé tdi 4
con bio, 4p thdp nhiét déi
gdy mua 16n va thung trong
thdng céc 9, 10, 12 bdo x4y ra
nhiéu nhat (70%). Bao dd bd
vao mién Trung thudng gy
mua 16n trén dién rong. Tdng
lugng mua ngay thudng dat
t6i 120 - 200mm, tdng lugng
mua trin c6 thé dat t6i 300-
400mm & dong bing va 500-
600mm & mién ndi [4].

- Khong khi Ianh khi tran tif
phia Bic vao cling gdy mua
rit 1én: thudng -dat 100-
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200mm, c6 khi I€n tdi 300m,
nhat 1a khi khong khi lanh

. gép bdo hay hdi tu nhiét dai,

gi6 séng dong s€ gdy mua
trén dién rit rong nhu trdn
mua 10/10/1992 da gy mua
I6n tir 500 - 800mm tir Nghé
An d€n Quing Nam, ¢6 ndi
1€n t6i 900 - 1000mm.

S6 liéu quan tric dugce cho
thdy: mua gdy 1 nim 1999 1a
trin mua 16n trén dién rat
réng chua tirng thay trong 50-
70 ndm qua [4]. Pay la trdn
mura do su két hdp gilta khong
khi lanh va ddi hoi tu nhiét
dai.

- Ngay 1/11 lugng mua do
dudc tai vung Thira Thién -
Hu€ dat t¥ 1500 - 2300mm,
tai viing Qudng Nam - ba
Ning dat tir 750 - 1450mm.

- Tor 1-6/11/1999 lugng
mua dat 828mm tai Hién,
1450mm tai Tién Phudc...

- Pdy la nhifng trin mua

HEC-RAS

HEC-RAS
River Analysis System
Version 3.1,3 May 2005

Developed by the
U.S. Army Corps of Engineets

Hydrologic Engineering Center
808 Second Street, Davis CAS5818

www.hec.usace.army.mil

dat ky luc vé lugng mua va
cudng do mua khéng nhitng &
nudc ta ma con thude loai I6n
trén th€ gidi: Lugng mua 24
gid tai Tién Phudc dat tdi
822mm, tai Tién Binh dat
844mm...

Tran 1d 11/1999 1a tran 1d

rdt 16n, lam chim ngip

khodng 10% dién tich tinh
Quédng Nam [2]. Tai thi xa
Hoi An va thi xd Tam K¥
nudc 1 da lam ngdp sdu tir 2-
4m. Nhiéu cong trinh, cd s
ha ting bi thiét hai ning né,
nhat 1a cdc cbéng trinh giao
thong, thuy 1gi, trudng hoc,
tram x4, kho tang, nha cita
cia nhin dan. Tuyén dudng
sdt Bic Nam bi 4ch tic nhiéu
ngay.

Mura i gdy ngap lut, vi thé
tai nhi€u ndi dong chdy trén
song khdng do dugc va viéc
nghién cttu tinh todn 1d trén
séng 1 can thi€t. C6 nhiéu

Nghiéa citu v trao ddi

cach nghién cttu tinh to4n 1,
trong nhitng cdch do, viéc
itng dung cdc mé hinh todn
thuy vin thuy luc nhu mé
hinh HEC-RAS ¢6 nhiéu uu
th& hon.

2. Gidi thiéu Mé hinh todn

thuy Iuc HEC - RAS

M& hinh todn thuy luwc -.- -

HEC - RAS (RAS - River
Analysis System) [1] cda
Hi€p hoi cdc K¥ su quan su
Hoa Ky 12 th€ hé phin mém
k€ ti€p vé md hinh phén tich
hé thong sdng dudc phét trién
bing giao dién trong
Windows

Co sd khoa hoc cda md
hinh thuy Iyc HEC-RAS Ia
tao ra mdt cong cu cb kha
ning mdé phdng sy vén
chuyén nudc va dién bi€n
muc nudc trong sdng trén ¢d
sd gidi hé phuong trinh Saint-
Venant 1 chiéu.

The HEC-RAS executable code is public domain software that was developed by the Hydielogic
Engineering Centes for the U.S, Army Corps of Engineers, This software can be downloaded for free
from our intermet site listed above. HEC cannot provide technical :urpurt for this software to
non-Corps users. See our software vendor list [on our web page] to

the program, documentation, and suppart services for a fee; howaver, we will respond to all
documented instances of program errors. Documented errors are bugs in the software due to
programming mistakes not model problems due to user entered data, :

o

ocale organizations that provide

a)

HEC-RAS
River Analysis System

Tap chi Khi twgng Thuy vin Thang * 10/2006 3
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Hinh 1(a, b, ¢). Cita s6 giao dién chinh ciia chiong trinh HEC - RAS

Hé phuong trinh Saint-
Venant trong mé hinh HEC-
RAS bao gdm hé hai phuong
trinh: phuong trinh lién tuc va
phuong trinh dong lugng. Dya
trén dinh ludt bdo toan khoi
lugng va dinh ludt bdo toan
dong luong cda chat 16ng
chuyén dong qua mdt don vi
thé tich.

Hé phudng trinh thuy déng
luc duge thi€t lap dua trén
cdc gid thi€t sau:

1- Dong chdy m6t chiéu,
dd sau va vén toc chi bi€n ddi
theo mdt phuong doc dong
chady;

2- Dong chdy bi€n ddi
déu;

3- Pdy sOng gid thi€t 1a

mot dudng thing;
4- Do dbc ddy s6ng nhd,
cao trinh ddy s6ng khong ddi;
5- Chét 16ng khéng gidn
nd, khoi lugng riéng cia chit
16ng khong doi.

4 Tap chi Khi tugng Thuy viin Théng * 10/2006

3. Ap dung mé hinh hec-ras
cho h¢ thong séng thu bon -
vu gia

Viéc tinh todn 1& trén luu
vitc Thu Bdn-Vu Gia biing
mo hinh todn thuy lyc HEC-
RAS dugc thuc hién theo céc
budc nhu sau:
a. So dé hod mang ludi song

Viéc sd d6 hod mang ludi
sOng dudc thuc hién trén toan
bd lwu vue séng Thu Bén Vu
Gia, bao triim gan hét cd tinh
Quing Nam vid mot phdn
thanh phd Pa Ning vdi cdc
song chinh 12 séng Thu Bon,
song Vu Gia va song Quang
Hu€. So d6 mang ludi séng
Thu Bén - Vu Gia dugc thé
hién trong hinh 2.
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Hinh 2. S¢ @6 hod hinh th4i hé théng song

b. Phédn chia cdc doan song
va thiét lap cdc miit (mdt cdt)
tinh todn

Hé théng Thu Bén - Vu
Gia dugc phén thanh 5 doan
song véi 177 mit cit:

+ Poan Vu Gia - Vu Gia
(Thugng luu Vu Gia) véi 23
mit cit;

- +Poan Thu Bén (Thugng
. lwu Thu Bdn) véi 36 mit cit;

+ Poan Thu Bén - Quing
Hu€ (Ha luu Thu Bén) vdi
102 mait cit;

+ Poan Vu Gia - Qudng
Hué (ha luu Vu Gia) véi 13
mit cit;

+ Poan Quing Hué: véi 3
mit cat.

Vi s6 liéu duge thu thap

tir Pai Khi tugng Thuy vin
khu vyc Trung Trung B§
(Trung tim Khi tugng Thuy
vin Qudc gia), Trung tim
Thuy vian dng dung va Ky
thuat M6i trudng (Pai hoc
Thuy 1gi), Cong ty Khao sit
thi€t k&€ Thuy 1gi Thuy dién
va dé tai Xay dung bdn do
nguy cd ngip lut tinh Quéng
Nam [3].

c. Xdc dinh diéu kién bién

Bién clia m6é hinh dugc
chia lam hai loai: bién trén va
bién dudi. .

+ Bién trén (bién Iluu
lugng) 1a luu lugng gid thuc
do cla tran 1t 01-15/11/1999
tai cdc tram Noéng Sdn va
Thanh My.

+ Bién dudi (bién muc
nudc) la myc nude gid tai cdc
tram muc nudc triéu Hoi An
(song Thu Bén), Cim Lé
(séng Vu Gia) cta trin ld
twong wng trén.

d. Piéu kién ban diu

biéu kién ban ddu l1a luvu
lugng ban dau tai cdc nit
song tai thoi diém bt diu
tinh todn gdm c4c nhdnh sau:

+ Vu Gia - Vu Gia;

+ Thu Bon - Thu Bon;

+ Vu Gia - Quang Hué;

+ Thu Bén - Quang Hué.

+ Quéng Hu& - Quing Hu&

tir s6 liéu 1a thue do cda
cdc tram trén cdc nhdnh séng
trén, luu lugng ban dau dugc
chon trong bdng 1.

Tap chi’ Khi tgng Thuy vian Thang * 10/2006 5
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Béng 1. K&t qud lya chon luu Iwgng ban diu

TT Tén séng Thudc nhénh (doan tinh Luu lugng dong
to4n) chiy ban ddu m®/s

1 Quing Hu€ | Quéng Hu€ 10

2 Thu Bén Thu Bén 80

3 Thu Bén Quéing Hu& 80

4 Vu Gia Vu Gia - Vu Gia 70

5 Vu Gia Quéing Hué& 60

e. Xdc dinh hé s6 nhdm
Manning '

C6 hai hé s6 nhdm phdi
Ira chon: hé s&6 nhdm b#i
song (phdi, trdi) va hé sd
nhdm long chinh. Qud trinh
hiéu chinh dudc thuc hién
theo phudng phép lip, thif sai.
Theo kinh nghiém: hé s6

Plan: Pa3

nhdm bi€n ddi tir 0,05 dén
0,01 d6i véi bdi sdng va tur
0,014 d&n 0,022 ddi véi long
din nén sau nhiéu lan thy sai,
mdt bd hé s6 nhdm t8i wu
dudc chon la:

- 0,03 ddi véi bai

- 0,018 ddi v6i long dan.
4. K&t qua chay md hinh

M6 hinh HEC-RAS da
chay 6n dinh vdi thdi doan
moé phdng 1a 1h, k&t qui
dudng qud trinh muc nudc
tinh todn va thuyc do ciia cac
tram Giao Thuy, Cdu Lau va
Ai Nghia tran Iii nim 1999
dugc thé hién trén hinh 3.4, 5.

River: Thu Bon Reach: Thu Bon RS: 5.111

Thue do

Tinh todn

03 04 05

07 08 08 10

(trdn 10 thdng 11 nam 1999)

5 18

Ngay

13 14

Hinh 3. Buting qud trinh myc nude thye do va tinh todn tai tram Giao Thuy

Tap chi Khi tugng Thuy vin Théng * 10/2006
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Stage (m)

Nghiéncttuva traoddi

Plan: Pa3_River Thu Bon Reach: SOH RS: 1.042

— Thuc do
7 Tinh todn

05

06 o7

08

.08 10

12 13 14

15

1
16

Ngay

Hinh 4. BPudng qud trinh myc nudc thuc do va tinh todn tai tram Ciu Lau
(trdn 13 thdng 11 ndm 1999)

Thuc do
— Tinh todn

Ngay

Hinh 5. DPudng qué trinh myc nudc thic do va tinh todn tai tram Ai Nghia
(trdn 18 thdng 11 ndm 1999)

K&t qué so sdnh qud trinh tinh todn va thyc do cho mot s8 vi trf xem bang 2.

Bing 2. K&t qui ki€m nghiém muc nude tinh todn va thuc do tai cdc tram

rr | Tén tram kiém | Hthycdo | H tinh toén Sai s6
nghi¢m (m) () Tuyet d6i (m) | Tuong d6i (%)
1 Giao Thuy 11,80 12,61 1,11 9,65
b Cau Lau 7,1 7,12 0,02 0,28
3 Ai Nghia 12,42 12.7 0,29 2,39
Tap chi Khi twgng Thuy vin Thang * 10/2006 7
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Nhin xét k&t qud tinh
todn

- Nhu vy, trir tram Giao
Thiy sai s6 tuong doi gifta
muc nude 1i tinh todn va thuc
do tudng ddi cao (9,65%), con
tai cdc tram khdc sai s6 rat
nhé (0,28-2,39%) va déu
trong pham vi cho phép
(<10%). Piéu d6 s& cho phép
ta sit dung bd thong s cla
md hinh dé tinh todn muc
nudc 13 trén sOng.

- Qud trinh myc nudce tinh
t m6 hinh pht hgp v6i qud
trinh muc nudce thuc do tai 3
tram Giao Thuy, Cau Liu va

Ai Nghia tit d6 c6 thé két
ludn ring: mo hinh HEC -
RAS d@ mo phdng tot di€u
kién thuy luc cia hé thong
song ciing nhu dién bién muyc
nudc tai cdc mat cit thuy luc
dugc nghién ciiu.

- Ké&t.qua tinh todn thi
nghi€m cho trdn 18 1999 cho
thdy, qué trinh dién todn ld
phit hdp v6i nhitng dién bién
1l thudng thay trén séng Thu
Bén - Vu Gia nhu ty 1& dong
chdy gilta cdc nhdnh song, do
déc dudng muc nudc trén
tirng doan s6ng.

Nhuv vy, cé thé si dung

Tai liéu tham khao

md hinh HEC - RAS dé tinh
todn dong chdy li, tinh ngdp
lut hé thdng séng ciing nhu
tinh todn cho cdc phuong dn
quy hoach qudn ly li. Tuy két
qud tinh todn trén chi mdi 1a
budc dau nhung nhd dé c6 thé
md rong dé tinh todn ngap lut
cho hé thdng song, tdc dd boi
x6i va ling dong biun cdt
trong hé théng séng Thu Bon
- Vu Gia khd néng tinh todn
ctia md hinh.

1. Hydrologic Engineering Center, HEC - RAS Users Manual, River Analysis System Version

3.1.3.

!\J

va sdng Thu Bén - Vu Gia, (2000).
3. Trin Thuc va nnk. Xdy dung bin d6 nguy cd ngip lut tinh Quing Nam(2001). Lé Bic
Huynh va nnk. Péc diém mua 1 ddu thdng 11,12 nim 1999 & mién Trung, (2000).
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Lé Bdc Huynh, Nguyén Viét Thi : Pdnh gid tinh hinh dy bdo 1 lut khu vyc cdc song Bo
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