BAI BAO KHOA HOC

PANH GIA ANH HUONG CUA PO THI HOA PEN TINH HINH NGAP LUT
LUU VU'C SONG CU PE - THANH PHO DA NANG

Té6 Thity Nga', Nguyén Thanh Phat®

Tém tit: Qud trinh do thi héa ¢ ha du lweu viee séng Cu Dé di lam dia hinh tw nhién va phdn bé ngdp
lut thay d6i. Luu viee nay thiéu sé liéu thiy van nén ding mé hinh MIKE UHM va chi s6 Curve Number
(CN) d@é tinh todn cdc bién luu lwong cho mé hinh thiy lye MIKE 21. Hiéu chinh va kiém dinh thiy lyc
théng qua cdc vét i roi mé phong lii theo hai trdn lii xdy ra nam 1999 va nam 2009. Mé phong thity liec
cho truong hop qud khir va sau khi do thi héa, két qua ding ArcGis xdy dung ban do ngdp lut dé thdy
mike do thay doi dong chay lil. Vi cdc tran I ndy xét phan dién tich ngdp lut khodang hon 20 km?, khi cé
dé thi héa thi mire do ngdp lut tang lén khodng 12 km?, phan béi ciia Thon Treong Dinh mire dg ngdp
lut gia ting khd 16m tir 1 dén 2 m. Phan dién tich giam ngdp la khodng 5,6 km’ la do san nén ddp 1én va
phan phia ha heu ddp Hoa Trung dén dau kénh Thity Tii. Két qud nay sé lam co sé cho viée dinh hudng

phat trién dé thi va iing phé véi ngdp lut trong twong lai.

Tir khoa: DO thi hoa, Cu Bé, ArcGis, MIKE 21

1. PAT VAN PE

Song Cu Dé 1a Iuu vuc song 16n thtr hai cua
thanh phd Da Néng sau Vu Gia Thu Bon, theo quy
hoach chung cta Thanh phd dén nam c6 nhiéu do
thi méi dugc xay dung. Trudc day vung ha luu
dan cu thua thét hai bén by song 1a bai bdi va dat
tréng nén nhitng nghién ctru vé ngap lut cia luu
vire ndy dén nay s& khong con sir dung duoc, dién
hinh 1a “Xay dung mo6 hinh thity vdn va mé phong
su phat trién d6 thi thanh phd Pa Ning”, cua
(Trung tdm nghién ctru Bao v¢ Mo1 Truong -
DHDN 2013). Hién nay dia hinh phia ha Iuu song
cling d3 thay d6i nhidu do san nén cho cac khu do
thi, vi vay dién bién ngap lut trong khu vuc ciing
thay d6i theo, tir nghién ctru ctia (T. V. Do, R.
Nagasawa, and K. Tsutsui, 2013) va bdo cdo cua
(Ban Chi dao Trung wong vé Phong chdng thién
tai 2016), cac dot i nam 2016 tuy nho nhung khu
vuc Golden Hills, khu vuc Ghénh Nam O, Thuy
Ta... déu bi ngdp kha 16n. Phia thuong ngudn
song Cu Dé dang xay dung dap gilt nudc phuc vu
cap nude cho nha may nude Hoa Lién thi mic d6

! Khoa Xday dung Thuy Loi-Thuy Dién, Triecong Dai hoc
Bach Khoa Pa Ncing;
? Céng ty ¢é phan thity dién Song Ba
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ngap lut ha luu s& tiép tuc thay ddi theo qué trinh
van hanh ciia hd nay. Nghién ctru nay tinh toan,
phan tich tdc dong ngap lut ciia cac khu d6 thi mai
dén ngap lut ving ha luu séng Cu Pé thanh ph
Pa Nang.

2. PHUONG PHAP NGHIEN CUU

Nghién ctru nay st dung phuong phap mo
phong dua trén co s¢ dir lidu ké thira tir cac dé
tai, duy an vé ngap lut ha luu song Cu Dé trudc
day nhu va bo sung thém sb liéu do dac khao sat
dia hinh hién trang dé phuc vu cho bai toan mo
phong ngép.

Mo hinh thuy van

Luu vuc Cu Dé thiéu sd lidu thuc do, sir dung
md hinh 1ii duong don vi dé tinh toan dong chay
dén céc tiéu luu vuc. Tinh toan i nhap luu theo
mo hinh duong don vi téng hop khong thir nguyén
SCS: Puodng qué trinh & tuyén ctra ra mot luu vue
song dugc tao ra boi lwong mwa hidu qua bang 1
don vi phan b6 déu trén Iuu vuc trong khoang thoi
gian hi¢u qua At.

Hiéu chinh va kiém dinh mé hinh dua trén sb
liéu vé dién tich luu vue, chidu dai luu vue va dac
diém dt ciia khu vie cho hé s6 CN nhu hinh 1.
Thiét 1a4p mé hinh dudng don vi cho cac tiéu luu
vuc, st dung s6 liéu cta luu vuc hd Hoa Trung (sé
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liéu 1d thyc do tran 1a 1980 va 1999) dé hiéu chinh
va kiém dinh, dong thoi s& hiéu chinh lai cac
thong s cua cac tiéu luu vire 1an can cho phu hop
so vOi by thong s6 luu vuc hd Hoa Trung. Cac
thong sb nay dugc khing dinh thém khi kiém dinh
thém tir m6 hinh thuy luc thong qua cac vét 1.

Bang 1. Dic trung cia cac luu vuce

BAN DO CHI SO CN LUU viPC SONG CU BE
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Cu bé 2 33.534 9.977 4.860
Subi Cay 21.891 38.92 4.423
Cubé 1 22.712 49.09 5.451 Hinh 1. Cdc lweu viee va chi s6 CN twong g
Song Bac 129.020 41.296 22.075 cia lheu vue séng Cu Dé
Cu bé 4 10.878 45.44 2.077
Song Nam 114.079 30.995 26.039 Cac két qua hi¢u chinh 1ii nam 1999 va kiém
Cu bé 3 17.901 16.957 7.765 dinh 18 nam 1980 dé xac dinh bo thong sb md
Thay Ta 19.519 | 48.076 | 9.829 hinh thiy van cia dong chay dén luu vuc hd Hoa
Hoa Trung 16.549 46.514 5.221 Trung cho két qua nhu sau:
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Hinh 2. Két qua hiéu chinh tran li

Két qua hiéu chinh cho tran i 1999 thé
hién ring moé hinh da bam sat v6i sb lidu thuc
do, ca vé dinh va duong qué trinh, danh gia
theo chi tiéu Nash dat cao 0,857; hé sb tuong
quan lan 0,927. Kiém dinh tran 1i 1980 véi hé
s&6 NASH 0,6663 va hé sé twong quan 1a 0,845
cling da dat muc kha theo quy dinh cua WMO.
Diéu d6 cho thdy thong s CN di xac dinh tir
tinh chat dat trong khu vuc la phu hop. Bo
théng sb mo hinh lvu vuc Hoa Trung nay du
d6 tin cdy dé mo phong cho cac truong hop
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Hinh 3. Két qua kiém dinh mé hinh I

ddng thoi lam co so twong tu xac dinh cac
thong s cua luu vuc con lai. V§i bd thong )
nay di mo phong dong chay li cho céc tiéu
luu vuc song Cu D€ cua cac tran 1 nam 1999,
2009 dung dé hiéu chinh kiém dinh mé hinh
thay lyc déng thoi 1am cin cir md phong cac
dong chay dén cho cac tiéu luu vuc lam bién
danh gia anh hudng cua ngép lut khi cac do6 thi
héa moc 1én tuwong ung véi cac tran li dién
hinh nay. Cu thé cac bién luu luong tiéu luu
vuce duge thé hién & cac hinh sau:
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BIEU DO LUU LUGNG CAC LUT VI'C NHAP LUU SONG CU DE
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Hinh 4. Luu leong cdc tiéu heu viee song
Cu Dé tran lii 1999

3. MO HINH THUY LUC MIKE 21 FM

Do khu vuc nghién ctru it cong trinh va dia
hinh chi tiét dap ng, nén trong nghién ctru nay
ching t6i stt dung Module thuy dong luc MIKE
21 HD, (MIKE DHI 2012), & mé phong dong
chdy tran trong khu vuc nghién cuu.

Mo hinh MIKE 21 1a mét mo-dun thuy dong
lyc ding d& mé hinh hoéa dong chiy tran. Mo
phong su dao dong cua muc nudc va luu lugng
tuong tmg v6i su thay doi v& ché do thay luc
trong song, hd va cac ving chay tran.

3.1. Piéu Kién bién
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Hinh 8. So do thity luc song Cu Pé
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BIEU PO LUT LUGNG CAC LU VI'C NHAP LUT SONG CUBE
TRAN LT NAM 2009
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Hinh 5. Luu lwong cdc tiéu heu viee séng Cu Pé
tran lii 2009

Diéu kién bién ciia mé hinh ¢6 gém:

- Bién luu luong: Bién luu lugng ung véi tran
i 1999, 2009 duwoc khdi phuc tir két qua méd
phong & md hinh thiy vén hinh 4, 5 & muc trén.

- Bién ha luu: Muyc nudée triéu thuc do tai Vinh
Da Ning (tram Son Trd) ng véi cic tran il trén
hinh 6, 7.

S6 ligu dja hinh khi hi¢u chinh va kiém dinh
ding s liéu qua khir tir mé hinh thiy lyc thiy vin
(2013), s6 liéu mod phong hién tai dugc cap nhat
thém cac khu d6 thi méi xay dung nhu Khu Thuy
TG, Ghénh Nam O va Golden Hills nhu Hinh 9.

BIEU DO MUC NUGC TRIEU TRAN LU NAM 2009

Hinh 9. Cd khu do thi va vi tri bién
luu viee song Cu Dé
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BAN DO VET LU HA LU'U SONG CU DE TRAN LU NAM 1999

Hinh 10. Vi tri cdc vét lii nam 1999

BAN DO VET LU HA LUPU SONG CU BE TRAN LU NAM 2009

CHU THICH
A& V&I thye do tran 0 ndm 2008 (don vi : met)

KA L

Hinh 11. Vi tri cdc vét lii nam 2009

Hiéu chinh tran 1ii nim 1999 véi dia hinh twong @ng cho két qua nhu sau:

[BAN DO CAO DO NGAP HA LUU SONG CUDE  {
1A HINH QUA KHU - TRAN LU NAM 1989

QUIEN DO CAO DO NGAP H
BIA HINH QUA KHU - TF

CHUTHCH

Hinh 14. Kiém dinh trdn lii nam 2009
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BIEU DO SO SANH VET LU THUC DO VA MO PHONG TRAN LUNAM 1999
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Hinh 13. Vét lii thic do va mé phong lii 1999
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Hinh 15. Vét lii thic do va mé phong
tran i nam 2009
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Hinh 16. Théng s6 nhém leu viee séng Cu Dé

4. KET QUA VA THAO LUAN

Dung két qua hé s nham nhu Hinh 14 dé mo
phong danh gia dugc muc do thay doi ngép lut do
qua trinh d6 thi héa va cac cong trinh diéu tiét
dong chay 1én luu vuc.

Cac kich ban s& xét dén su diéu tiét x4 1ii ciia
hai hé chira 16n trong khu vire d6 1a hd Hoa Trung
(da c6) va ho Hoa Lién (dang xay dung).

Bién luu lwong dé md phong dung sd lidu cia
tran 1 nam 1999 (Hinh 4) va tran [ nam 2009
(Hinh 5) cho truong hop dia hinh dia hinh hién
trang dd co cac khu d6 thi nhu (Hinh 9). Cu thé
cac kich ban nhu sau:

P50 G0 CHIEU SAU NGAP Ha LUU SONG CU BE |
DIA HiNH. Nrmm-!lmnwmvm

Hinh 15. Ban do ngdp lut -KBIB

Nhan xét: Vi khu vuc khong co sb
licu do dac thiy van, nhung thong
qua cac vét 1ii thue do két hop véi dia
hinh dia chét, thoé nhudng cia khu
vuc tinh toan dé hiéu chinh va kiém
dinh c¢6 bo théng sd nham cia mod
hinh phit hop nhim mé phong ngap
lut cua cac kich ban. Tur két qua nay
c6 thé xay dung cac ban d6 ngap Iut
danh gia mic d¢ anh huong khi d6
thi hoéa khu vuc ha luu song Cu Bé
TP. Da Ning.

Kich ban 1. Dung sb liéu thuy vin nim 1999
trong d6 KB1A (bién trung véi két qua da hiéu
chinh ¢ trén) voi DEM qua kho va KB1B véi
DEM hién trang.

Kich ban 2. Duing s liéu thity vin nim 2009 trong
d6 KB2A (bién tring v6i két qua kiém dinh & trén) véi
DEM qué khtr va KB2B v DEM hién trang.

Tir két qua mo phong ngap lut st dung ARC
GIS, (MGEO 2014), xay dung cac ban do ngap Iut
thé hién nhu cac hinh tr Hinh 15 dén Hinh 18.
Mirc d6 ngap lut 16n nhat thong ké cho cac kich
ban nhu Bang 2 va mic do thay dbi ving ngap
duoc thé hién nhu Baéng 3.

FRGAN DO CHIEU SAU NGAP HA LU SONG CU DE (s
LN OuA i HIEM TRANG = TRAN L0 NAM 2000

Hinh 16. Ban do ngdp KB2B

Két qua thay ddi viing ngap ha luu song Cu Dé do qua trinh d6 thi hoa.
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Hinh 17. Mikc dé thay doi ngdp KBI

Bang 2. Dién tich ngap cua cac kich ban theo

chieéu sau ngap

Hinh 18. Mikc dé thay doi ngdp KB2

R Lii nim 1999 Lii nim 2009

H ngap

o | KBIA | KBI1B | KB2A | KB2B
Dién tich ngap (km?)

0-025 | 1986 | 5590 | 1.497 | 5.430
025-0.5| 1.496 | 2.340 | 1.349 | 2.054
05-1 | 2339 | 2.016 | 2329 | 2.108
1-15 | 2.044 | 1.383 | 2.057 | 1.347
15-2 | 2184 | 1.363 | 1.995 | 1.243
2-25 | 1.851 | 1.369 | 2.145 | 1.294
25-3 | 1.216 | 0.986 | 1.383 | 1.236
3-35 | 0.797 | 0.849 | 0.832 | 0.878
35-4 | 0.625 | 0.929 | 0.643 | 0.940
4-45 | 0.639 | 0.834 | 0.636 | 0.927
45-5 | 0.608 | 0.484 | 0.667 | 0.557
> 5 4322 | 4800 | 4367 | 4917
Tong 20.107 | 22.94 | 19.901 | 22.932

Bang 3. Bang thong ké dién tich ting giam
ngap ha du song Cu Dé cac tran la

Tran lii nam

Tran Iii nam

1999 2009
Cép d6 giam | Dién tich giam ngap (km?)
ngap (m)
0-0.25 3.451 3.399
0.25-0.5 2.177 1.934
0.5-0.75 0.614 0.612
0.75 -1 0.459 0.446
1-1.25 0.429 0.401
125-1.5 0.499 0.401
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Tran li ndm | Tran Id nam
1999 2009

1.5-1.75 0.582 0.476
1.75-2 0.513 0.543
>2 0.778 1.057
Tong 9.502 9.269
Cap do tiang | Dién tich tang ngap (km?)
ngap (m)

0-0.25 7.125 4.874
0.25-0.5 2.522 4.741
0.5-0.75 1.024 1.082
0.75-1 0.526 0.604
1-1.25 0.690 0.566
1.25-1.5 1.789 1.823
1.5-1.75 0.373 0.498
1.75-2 0.255 0.280
>2 0.774 0.907
Téng 15.079 15.375

+ Voi cac két qua di md phong va duge
thong ké & trén cho thay khi d6 thi hoa khu vuc
ha du luvu vuc song Cu DBé da lam dia hinh khu
vuc thay d6i nhiéu dan dén sy phéan bd ngép lut
cling thay ddi theo. C6 ving do siu ngdp ting
va cling c6 vung dd sau ngap giam di. Vi muc
do mua gay 1 nhu hai tran 1d nam 1999 va nam
2009 dugc dung dé mo phong véi dia hinh va
cac cong trinh dicu tiét hién nay va tuong lai
gan cho thiy cac khu vuc ting ngép lut nhu
Hinh 17 va Hinh 18 va dién tich thay ddi cu thé
nhu Bang 3.
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+ Pbi voi dia hinh hién trang dugc md phong
boi 2 tran I nam 1999 va 2009 cho thdy ving
phia duéi hd Hoa Trung dén dau kénh Thiay Ta va
vung cua song Cu Dé do sau ngdp giam khoang 0
- 0,25m, riéng cac khu quy hoach duoc san nén
cao 1én nén muirc do giam ngap rat 1on khoang tir
1,5 - 2 mét. Chinh vi c6 ving dip 1én can 1ii nén
dan dén cac vi tri con lai ting ngap khé 16n (ting
ngap cuc bo), chéng han nhu tai thon Truong Dinh
tang ngap tu 1,5 - 2 mét, doan kénh Thuy Tl tang
khoang 0 - 0,75 mét, mot phan Gorden Hill ting
khoang 1,25 - 2 mét va tai 2 thén Nam Yén va An
Dinh tang khoang tir 0 - 0,75 mét.

+ Pang cha ¥ 1a tong dién tich ting ngap 16n
hon rat nhidu so v6i dién tich giam ngap ¢ hai
kich ban. Nhu vay véi vi€e do thi hoa tai luu vuc
song Cu Dé hién nay, da lam thay d6i huéng dong
chay tir thuong Iuu vé giy ngap lut cuc bo ting
1én nén can phai c6 phuong an phong chdng thién
tai, rng pho phu hop.

5. KET LUAN

Nghién ctru nay da xay dung dugc bd céng cu
mo hinh thily van, thuy luc m6 phong dong chay
va ché d6 ngap lut ctia ha Iuu thudc luvu vuc song
Cu bé voi du @0 tin cay. Pia hinh da duoc cap
nhat dén thoi diém hién tai khi cac khu d thi va
khu céng nghé cao da va dang dugc hoan thién.
Ngoai ra, nghién ctru nay cling da xay dung ban
dd chi s6 Curve Number (CN) luu vuc séng Cu

TAI LIEU THAM KHAO

D¢, bo thong sé md hinh thity vin cho phép mo
phong dong chay khi co s6 lidu mua va cac két
qua md phéng tuong ing

Két qua mo phong thuy luc di xiy dung
duoc cac ban dd ngap lut twong ng véi dia hinh
quéa khtr va dia hinh hién trang qua d6 danh gia
duoc muc d6 thay d6i ngap lut do qua trinh d6
thi hoa. Dic biét tir s6 liéu md phong nay sé& chi
tiét cac ban d6 dén cac cép quan, huyén xa,
phuong thuan lgi cho cong tac chi dao phong
chdng thién tai 1am co so cho dan di doi kip thoi
va hiéu qua khi 1ii ve.

Két qua nghién ciru con giup cic co quan
chirc ning ra quyét dinh cic giai phap giam
thiéu anh hudng cua 1i Iyt dam bao an toan cho
cac cong trinh va cac don vi, cling nhu dan cu
trong quy hoach.

Khi quy hoach cac khu d6 thi moi, can phai
duoc danh gia ky van dé ngéap lut, tr d6 mai
lam co s& dé xuét cac bién phap tng pho hop
ly, kip thoi.

Trén co s ctia nghién ctru nay, c6 thé tiép tuc
nghién ciru sdu hon dé dua thém cac giai phap
cong trinh va phi cong trinh gop phan ting kha
ning thoat li giam b6t tac dong cua 1 lut dén
kinh t&, xa hoi trong ving.

Loi cdm on: “Nghién ctu nay duoc tai trg bdi
Uy ban Nhan dan Thanh Phé Pa Ning trong dé tai
khoa hoc va cong nghé cap thanh phd”.
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Abstract:
RESEARCH TO ASSESS THE IMPACT OF URBANIZATION ON FLOOD IN CU DED
RIVER BASIN - DA NANG CITY

Urbanization in the downstream of Cu De river has changed the natural topography and inundation
distribution. In the limited conditions of hydrological data, MIKE UHM model and Curve Number (CN)
were used to calculate the flow boundary for the MIKE 21 hydraulic model. Calibration and validation
were performed with flood elevations recorded in the 1999 and 2009 floods. To assess the impact of
urbanization, scenarios with the present and past topography were simulated. The results show that,
with urbanization, the flooded area could increase by 12km’, of which, in Truong Dinh village the
flooding level increased significantly from 1 to 2 m. It was also found that the flooded area decreased by
about 5.6 km® due to the high embankment areas and the area from downstream of Hoa Trung dam to
the beginning of Thuy Tu canal. These results are expected to serve as the basis for future urban
development and flood response plans.

Keywords: Urbanizatio, Cu De, ArcGis, MIKE 21
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