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XAY DUNG BAN PO NGAP LUT CUA VUNG HA LUU SONG VU GIA -
THU BON THUQC THANH PHO PA NANG KHI CO PUONG CAO TOC
QUANG NGAI - PA NANG, PUONG ADB VA HOA PHUOC - HOA KHUONG
BUILDING THE INUNDATION MAP OF DANANG CITY IN THE DOWNSTREAM OF
VU GIA - THU BON RIVER BASIN WITH QUANG NGAI - DANANG NATIONAL
HIGHWAY, ADB AND HOA PHUOC - HOA KHUONG ROADS
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Truwong Pai hoc Bach khoa - Pai hoc Pa Néng; tothuyngadn@gmail.com

Tém tat - Thanh phé Da Nang ndm & ha lwu hé théng séng Vu Gia
- Thu Bén nén thwong xuyén bi ngap lut vé mua li. Nhirtng nam
gan day, dé phuc vu phat trién kinh té - xa hoi, dac biét khic phuc
tinh trang Un tic va tai nan giao théng, giai quyét cac han ché cua
tuyen Quéc 16 1, da xay dwng nhidu tuyén dworng nhuw cao téc Da
N&ng - Quéng Ngai, dwdng vanh dai va duong Hoa Phudc - Hoa
Khuong. Nhing tuyén dwdng nay chin ngang dong chéy lam
phan bd 1 thay dbi rd rét so voi trwde do. pé phuc vu cong tac
phong chong lut béo, can phai xay dwng cac ban d6 ngap lut cta
thanh phé Ba Nang véi cac cip bao dong 1 cho dia hinh c6 sw
cap nhat tuyén ducyng m&i nay. Cac ban do dwoc xay dung tir két
qua md phong ctia mo hinh MIKE FLOOD d& dwerc hiéu chinh trong
qua kht va kiém dinh bdi tran It nam 2016 véi dia hinh mai cho
két qua da d tin cay. N&n ban dd xay dwng trong GIS véi DEM
cap nhat dén nam 2016.

Tw khéa - luu vuc; Ba N&ng; mé phéng Id; Vu Gia - Thu Bén; ban
do ngap lut.

1. Pat vin dé

Trong thoi gian qua, thanh phd Pa Ning da xiy dung
va phat trién nhidu hé thong duong giao thong, trong d6
nhiéu dudng chin ngang hudéng dong chay nhu duong Hoa
Tién (hay duong ADB), duong vanh dai Hoa Phudc — Hoa
Khuong va dic biét 1a dudng cao tbc Pa Ning — Quéang
Ngii, dwoc dip 1én gibng nhu con dé ngan lii. Qua cac tran
1012016, 2017, mac du lii khong 16n, nhung khu vuc thugng
lru duong cao tbe Pa Ning — Quang Ngdi doan di qua khu
vuc Hoa Tién van bi ngap nang.

Hinh 1. Ngdp lut ¢ Pa Néng nam 2016 (ST)

Dé c6 cong cu phuc vu cong tac phong chdng lut bio
hién nay can thi€t phai c6 ban d6 ngap lut tuong tng véi
cac cap bao dong i trén ha luu song Vu Gia cia thanh pho
ba Nang. Bai bao nay la két qua cua viéc da dung bd cong

Abstract - Da Nang city is located downstream of Vu Gia - Thu Bon
river system, so it has been frequently flooded in the rainy season. In
recent years, in order to serve socio-economic development, especially
to overcome congestion and traffic accidents, Da Nang - Quang Ngai
national highway, Hoa Phuoc-Hoa Khuong belt roads have been built.
These roads block the flow of water, making the distribution of floods
significantly different from the previous ones. For flood and storm
prevention, it is necessary to develop flooding maps of Da Nang city at
different flood alert levels with the updated terrain. The maps are based
on simulation results of MIKE FLOOD calibrated in the past and verified
by the flood of 2016 with new topography. The maps are built in
geographic information system (GIS) with digital elevation model
(DEM) updated to the year 2016. Therefore, these flooding maps are
at a high reliability level and can be used to propose sustainable
solutions to the flood problem of Da Nang city.

Key words - basin; Danang; flood simulation; Vu Gia - Thu Bon;
inundation map.

cu mé hinh MIKE dé mé phong thuy lyc mang ludi séng
va két ndi voi tran bai phia ha Iuu séng Vu Gia - Thu Bon,
dic biét 1a da dua cac cong trinh cau va cac tuyén dudng
mdi xay dung vao mang ludi mo phong.

2. Phwong phap nghién ciru

Sir dung phuong phap ké thira, thu thap va phan tich tai
liéu tir cac nghién ciru vé ngap lut hé théng sdng Vu Gia -
Thu Bdn. Cuy thé nhu ké thira tir mo hinh HUDSIM [1], dia
hinh dwoc cap nhap thém céc cong trinh cau, hé théng cac
duong giao thdng khu quy hoach @6 thi Hoa Xuén v.v...,
dac biét 1a duong cao toc Pa Ning — Quang Ngéi, duong
ADB va duong Hoa Phudc — Hoa Khuong da xay dung
xong va di vao van hanh.

Hé thng sdng Vu Gia - Thu Bon, ¢6 mang ludi song kha
phuc tap, s6 liéu dong chay dau vao cho nghién ciru thay luc
kha nhiéu nhung c6 rét it cAc tram do luu lugng trén song,
c4c bién da sb déu phai tinh toan mé phong tir muwa. K¢é thira
céc nghién ctru trudce [1], cac bién duoc ldy tir sb lidu thuc
do tai cac tram thity vin va sb liéu van hanh cua cac hd thay
dién. Dong chay dén céc khu gitra dugc khéi phuc bang mo
hinh thiy van MIKE NAM cho céc tiéu luu vuc tir chudi s
liéu mua. M6 hinh thuy van, thuy lyc duoc hiéu chinh va
kiém dinh qua 3 tran 1 16n ndm 2007, 2009 va 2016.

Nghién ctru nay sir dung két ndi tich hgp mo hinh thiy
luc 1 chiéu MIKE 11 va m hinh bai ngap i MIKE 21 FM.

3. N§i dung nghién ciru

Dé xay dung dugc ban do ngap lut, tac gia dung bo cong
cu mo hinh thay lyc MIKE FLOOD mé phéng xac dinh do



48

T6 Thay Nga

sau cac muc ngap. Két qua cia md hinh s& duoc nhap vao
m6 hinh GIS trén nén DEM cua thanh phé Da Ning dé xay
dung thanh cac ban d6. M6 hinh thay luc xay dung bao
goém toan bd ha luu cua luu vuc séng Vu Gia - Thu Bon,
nhu so @b dudi thang & Hinh 2.

Tey Loan \

Hinh 2. So d6 bién dudi thdng Vu Gia - Thu Bén

S ligu dia h|nh Mang ludi song ké thura tir [1] va Cap
nhat thém C4C CAu va CAC mat cit song trudc va sau CAc
tuyén cau mai xay dung. Cac tuyén dudng cao toc Ba Ning
- Quang Ngii, duong vanh dai va duwong Hoa Phuéc - Hoa
Khuong. Phin DEM cap nhat cac khu dan cu doc hai bén
bd séng mai duoc xay dung nhu Hoa Xuan, Cam Lé.

Hinh 4. V; tri cAc tuyén dwong méi xay dung

M&b hinh mét chiéu

+ S0 db thity Iuc mang ludi séng Vu Gia - Thu Bon bao gom:
S6ng Vu Gia véi chidu dai 77.465 m, 119 mit cit.
Séng Thu Bon véi chiéu dai 65.598 m, 92 mit cit.
S6ng Quang Hué chiéu dai 5.404 m, c6 27 mit cit.
Séng Ba Rén vai chiéu dai 29.295 m, ¢ 25 mit cit.
Séng Vinh Dién véi chiéu dai 24.130 m, ¢6 40 mat cit.

Séng Tuay Loan véi chiéu dai 13.000 m, ¢6 27 mit cit.

Sbéng Qué Giang dai 14.960 m, c6 27 mdt cit.

Song La Tho véi chiéu dai 10.680 m, ¢ 18 mit cat.

S6ng Thanh Quyt vai chidu dai 51.350 m, ¢6 7 mit cit.

Ngoai ra, dugce cap nhat thém 33 mat qét méi do ndm
2017 cho céc vi tri thugng va ha luu céc tuyen cau bao gom:

+ S6ng Cam L¢ - Song Han: 21 mit cit.

+ S6ng Yén: 5 mat cit.

+ Séng Tay Loan: 7 mit cét.

Hinh 5. So' @6 mang lidi ha lwu séng Vu Gia - Thu Bon
i S6 lidu thiry van: dung trn 1t ndm 2007, 2009 va 2016
dé hiéu chinh va kiém dinh.
Mb hinh thay luc c6 so ¢ nhu Hinh 5.
Cu thé sd liéu bién nhu sau:
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Hinh 6. Bién luu liwong tai cac nhanh thuwong luu va
nhdp bén nam 2016

et ate

Hinh 7. Bién myc nudéc Cita Han nam 2016
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Hinh 8. Bién myc nuéc Cira Pai nam 2016

Trén mang lugi song, ngoai cac cdng qua duong con co
12 cau thudc dia phan Da Nang va toan b6 hé thong dap
dang An Trach duogc dua vao mo phong.

M6 hinh hai chiéu

Dir liéu DEM thang 12/2017 ¢6 3 duong cao toc Pa
Nang — Quéang Ngé}i, duong Hoa Phudc — Hoa Khuong va
duong ADB, céc cong thoat nude nhu Hinh 9.

Hinh 9. DEM mé hinh dé dwoc cdp nhdt cdc tuyén duwong
Ludi tinh toan dugc xay dung theo luéi FM.
M6 hinh MIKE FLOOD

M5 hinh nay dugc xay dung tir két ndi mé hinh MIKE
11 va MIKE 21, str dung ket ndi bén, phan Coupling gitra
sdng va mién tinh toan la két ndi bén (Hinh 10).

Hinh 10. So d6 két néi MIKE FLOOD

Két qua hiéu chinh va kiém dinh:
Doi véi tran lii nim 2007

Hinh 11. Két qua hiéu chinh Véi trdn lii nam 2007
Va tran li nam 2016

Hinh 12. Két qua kiém dinh véi tran lii nam 2016
Kiém dinh myc nuéc thuc do va mo phong trén 1t nam
2016 trong mo hinh tai cac vi tri tram do thé hién nhu cac
hinh tir Hinh 13 d@én Hinh 15.
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Hinh 13. Kiém dinh trdn lii 2016 tai tram Ai Nghia

Kiém dinh myc nudc tai tram Cam Lé.
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Hinh 14. Kiém dinh trn li 2016 tai tram Cam Lé
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Kiém dinh muc nudc tai tram Giao Thuy.
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Hinh 15. Kiém dinh trdn lii 2016 tai tram Giao Thiy
Bing 1. Tong hop myre miede 16m nhdt cia mé hinh va

thuc do nam 2016
Muc nuéc cao nhit tai cac vi tri (m)
Trusnghop | Al | oo Thay | CauLau | CamLé
Nghia
Thuc do 9,44 8,44 4,29 1,94
M©b phéng 9,11 8,46 4,30 2,00

Két qua hiéu chinh va mé hinh cho so db tinh Vu Gia -
Thu Bén, véi cac s lieu thuc do muc nuéc tai Hoi Khach,
Giao Thity, Ai Nghia, Cau Lau, Cam L& khé phd hop véi
thyc té, dé thay duoc dé tin cdy cua md hinh thong qua cac
chi tiéu danh gia nhu hé s6 Nash va hé sé trong quan.

Bdng 2. Chi tiéu ddanh gid két qua kiém dinh trdn li

Kiém dinh 1ii (2016)
Tram Nash R AHmax
Ai Nghia 0,73 0,87 3,5%
Giao Thay 0,83 0,97 0,23%
Céu Lau 0,60 0,92 0,23%
Cim Lé 0,65 0,86 5,30%

Vi bo thong s6 clia md hinh duoc xay dung thong qua
hiéu chinh va kiém dinh {tng v&i 3 tran 1 cho két qua du
do tin cay dé ap dung vao viéc md phong xay dung cac ban
do6 ngap lut twong ttng véi cac cap bao dong.

~Céc truong hop md phong (ing vai tran 1 dién hinh, cu
thé nhu sau:

U),ng voi tran 10 dién hinh nim 2009 thu phong g v6i
cac cap ngap dé mo phong xay dung ban do cho cac truong
hop sau:

Truong hop 1: Ban d6 ngap lut twong g véi mirc ngap
lut tai Cam L¢ 1a bao dong 3.

Truong hop 2: Ban d6 ngap lut twong tng v&i mirc ngép
lut tai Cam L¢ 1a trén bao dong 3 1a 1 m.

Truong hop 3: Ban dd ngap lut twong tng v6i mirc ngdp
lut tai Cam L€ 1a trén bao dong 3 1a 2 m.

Két qua nghién ctru

Véi s6 lidu thuy vin bién thuong luu (Q~t), luu lwong
nhdp bén (q-t) va bién ha luu (Z-t) twong Ung v6i trén 1u
dang ndm 2009, thu phong cac bién nay dé duogc do cao
dinh Iii trong Gng v&i cac cap ngép tai tram do Cam L¢ ung
v6i 3 truong hop trén.

Tién hanh mé phong thuy luc dé c6 ét qua ngap lut. Két
qua tir mo hinh thuy lyc dua vao (g dung GIS xay dung cac
ban do ngdp lut twong tmg v6i cdc cap bao dong theo 3 truong
hop duge thé hién 1an lugt & Hinh 16, Hinh 17 va Hinh 18.

BAN DO CHIEU SAU NGAP HA LUU SONG VU GIA THU BON (TP. DA NANG)
TRUONG HQP BAO DONG 3

107°50'0"E 107°55'0°E 108°0'0"E 108°5'0"E 108°10'0°E 108°150°E

THUA THIEN HUE () [t
| ~d |

CHU THICH J
C3Ranh gi6i DA Ning ‘

= i
Ranh gi6i quan, huyén t asoner N

Chiéu sau ngap (m) V=
0-05 7
™05-1 S
il 4
"

108°200'E

16°100°N
16°100°N

m1.15
o|m15-2
T|m2-25
-25-3

50N
16°50'N

-3.35
-35-4
-4-45
-45.5
-5.55
-55-6
-6-65
=557
-7.75
-75-8
-3-0
Elmo- 10
bl

16°00"N
16°00'N

\O:"I\SM

108*150"E

ANG-NAM
QUANG-NAM

108°50°E 108"100°E

->10

2 107'500°E 107°55'0°E 108°00°E 108°200°E

Hinh 16. Bdn do chiéu sdu ngap lut thanh phé Pa Ndng iing voi
muc nuoc tai Cam Lé bdo dong 3

BAN DO CHIEU SAU NGAP HA LUU SONG VU GIA THU BON (TP. DA NANG)
TRUONG HQP BAO DONG 3+1m
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Hinh 17. Bdn do chiéu sdu ngdp lut thanh phé Pa Nang tmg voi
muyc nuoc tai Cam Lé trén bdo dong 3 la I m

BAN DO CHIEU SAU NGAP HA LUU SONG VU GIA THU BON (TP. DA NANG)
TRUONG HOP BAO DONG 3+2m
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Hinh 18. Bdn dé chiéu sdu ngdp lut thanh phé Pa Néng img véi
muc nuoc tai Cam Lé trén bdo dong 3 la 2 m
Tir két qua trén, thong ké mirc d6 anh hudng dén ving
dan cu phia thuong Iuu duong cao toc trong pham vi huyén
Hoa Vang nhu ¢ Bang 3:
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Bing 3. Thong ké dién tich ngap lut thanh pho Pa Nang theo
cdp bdo dong tai Cam Lé

H Dién tich ngap (km?)
BD 2 BD 3 BD 3+1m | BD 3+2m

0-05 3,71 4,09 5,01 7,70
05-1 3,50 5,17 541 9,13
1-15 2,19 4,97 5,98 7,88
15-2 1,53 4,59 5,90 6,65
2-25 1,22 2,82 5,82 5,96
25-3 1,03 2,03 5,16 6,00
3-35 0,94 1,28 2,95 6,06
35-4 0,99 1,07 1,90 4,71
4-45 0,96 1,04 1,31 2,83
45-5 0,85 1,08 1,07 1,73
5-55 0,70 1,09 1,09 1,23
55-6 0,60 0,99 1,12 1,13
6-6,5 0,48 0,80 1,18 1,06
6,56-7 0,41 0,64 1,00 1,09
7-75 0,34 0,48 0,78 1,14
75-8 0,27 0,36 0,62 0,99
8-9 0,29 0,38 0,70 1,27
9-10 0,16 0,18 0,29 0,60
>10 0,35 0,38 0,52 0,77
Téng 20,52 33,42 47,81 67,94

4. Két luan

Nghién ctu nay da xay dung dugc mo hinh thuy lyc mo
phong mirc d9 ngdp lut cua ha luu thudc luu vuc song Vu
Gia - Thu Bon véi du do tin cay. Dia hinh da dugc cap nhat
dén thoi diém hién tai khi cac tuyén duong giao thong 16n
da duoc xay dung va hoan thién ciing v6i hé thong cac cong
qua dudng. M6 hinh nay s& 1a mot cong cu hiru ich dé tiép
tuc c4p nhat danh gia kha ning dap tmg cta cac cng qua
dudng nhim tim giai phap t6i wu cho anh huéng ngp lut
ctia khu vuc khi cac tuyén duong duoc xay dung.

Qua két qua mé phong, xdy dung duoc cac ban dd ngap
lut twong (mg véi cac cip bao dong trén song, 1am co s&
cho Ban Chi huy phong chong bao lut dua ra cac bién phap
mg pho. Dic biét, tir sb liéu md phong nay s& chi tiét cac

ban d6 dén cac cap quan, xa, phuong, thuan lgi cho cong
tac chi dao phong chéng lii lut, 1am co s& cho dan di doi
kip thoi va hiéu qua.

Nghién ctru cling danh gid anh hudng ctia dudong cao
téc Quang Ngii - Pa Ning dén ngap lut ciia thanh phd Da
Ning, dic biét 14 phia thuong luu cta dudng cao tdc bi anh
hudng 16n. Viéc phat trién co so ha téng, phuc vu phat trién
kinh té - xd hoi (quy hoach cac khu db thi, ciing nhu xay
dung cic truc dudng giao thong) da 1am cho ché do 1ii cua
Da Néng thay ddi rat 16n, cac dién tich ngap c6 sy phan bd
lai va giam nho, tuy nhién cac khu vyc ngép siu gia tang
lén dén 0,5 - 1,0.

Hién trang cac cong qua dudng cao tdc khau do va vi
tri xay dung ciing chua hoan toan phu hgp dugc chirng
minh qua cac két qua mo phong. Do d6, kha ning thoat Ii
chua triét dé, can phai c6 giai phap nang cap, mo rong cong
dé c6 thé thoat nudc tot hon.

Két qua nghién ciru c6 dong gop rat 16n, khong chi 1a
co s& cho Ban Chi huy phong chéng béo lut chu dong canh
bao va di doi khu vuc cé nguy co anh hudng ngéap lut lon
trong tuong lai, ma con giup cac co quan chirc ning quyét
dinh dua ra cac giai phap dam bdo an toan cho cac cong
trinh va cac don vi, cling nhu dan cu trong quy hoach.

Khi quy hoach cac khu d6 thi mdi, xay dung cac con
duodng chan ngang dong chay, can phai danh gia k¥ van dé
ngép lut, tir 46 méi 1am co s¢ dé xudt cac bién phap xur Iy
hop 1y.

Trén co s& cua nghién clru nay, co thé tiép tuc nghién
clru sdu hon dé dua thém céac giai phap cong trinh va phi
cong trinh gop phan tang kha nang thoat 1ii, nhim giam bét
tac dong cua 1 lut dén kinh té, xa hoi trong ving.
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