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TOM TAT: TP. H Chi Minh Ia khu vuc c6 hé théng
séng ngoi va kénh rach day dac, vdi mat dé 3,38
km/km?. Lugng mua hang nam tai TP. H& Chi Minh
kha cao véi va luong 1.949 mm/nam. Viéc tinh toan
cac luu vuc thodt nudc mua chinh xac cé thé giup
cho cac nha quy hoach dinh hudng xay dung cac
cong trinh thoat nudc theo tung luu vuc nhd, tu
d6 tang kha nang gidi quyét bai toadn ngap lut mot
cach triet dé va khoa hoc. Trong bai bao nay, ching
t6i nghién ctu s dung dit liéu &6 cao tU ngudn
anh Aster GDEM, s dung thuat toan D8 trong cac
c6ng cu phan tich trén ArcGIS dé xac dinh hudng
dong chay va duong tu thiy, t doé xac dinh cac luu
vuc thoat nudc mua.

TU KHOA: Luu vuc, Aster GDEM, D8, Watershed.

ABSTRACT: Ho Chi Minh City is an area with a
density system of rivers and canals, about 3.38 km/
kmZ. The rainfall of HCMC is high with an average
annual rainfall of 1,949 mm/year. The calculation of
rainwater drainage basins can help planners orient
the construction of drainage works in each small
basin, thereby increasing the ability to solve the
problem of flooding thoroughly and scientifically. In
this paper, we study and use elevation data from
Aster GDEM image source, use the D8 algorithm in
analysis tools on ArcGIS to determine flow direction
and hydro-condensation from which to determine
flows and rainwater drainage area.
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1.DAT VAN BE

Viéc xac dinh chinh xac luu vuc ctia dong chay c6 nhiéu
gid tri trong viéc xac dinh vi tri, quy md xay dung cac cdng
trinh thodt nudc. Véi su hé trg cla cac cong cu GIS thi viéc
xac dinh chinh xac luu vuc cdia dong chdy dugc xac dinh
moét cadch nhanh chéng va chinh xac. Viéc tng dung GIS
trong cong tac xac dinh luu vuc séng dugc Ung dung ti kha
lau, nhu tng dung ArcView xac dinh luu vuc séng Déng Nai
[1], hay iing dung MapWindow GIS va SWAT phan chia luu
vuc séng Bong Nai [2]. Trong bai bao nay, tac gia st dung
cac cong cu cb san trong ArcGIS va nguédn dir liéu DEM co
san va mién phi dé€ xac dinh nhanh vi tri, dién tich clia cac
luu vuc ctia dong chay cho khu vuc TP. HO6 Chi Minh.
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2. MO TA VUNG NGHIEN CUU

TP. H6 Chi Minh c6 téng dién tich 2.061 km? ndm & ha
luu sébng Bong Nai va séng Sai Gon, mang luéi séng ngoi,
kénh rach Thanh phé kha day dac véi mat do 3,38 km/km?2,

Lugng mua trung binh cia TP. H6 Chi Minh dat 1.949
mm/nam, trong d6 nam 1908 dat cao nhat 2.718 mm, thap
nhat xuéng 1.392 mm vao nam 1958.

M6t ndm, 8Thanh phé c6 trung binh 159 ngay mua, tap
trung nhiéu nhat vao cac thang tu 5 téi 11, chiém khoang
90%, dac biét hai thang 6 va 9. Trén pham vi khong gian
thanh pho, lugng mua phan bé khéng déu, khuynh huéng
tang theo truc Tdy Nam - Déng Bac.

Luu vuc la phan dién tich bé mat (dugc gidi han bai
dudng phan thay) dén nhan lugng nudc roi va héi tu dong
chay vé mét diém chung nao do6 thudc mot thuc thé chia
nuéc cu thé nhu: S6ng, sudi, ao, ho, dam, |ay.

Luu vuc dugc xac dinh dua vao ranh gigi cia no, do
la mot dudng khép kin tinh theo diém dau ra cda luu vuc.
Trong mai luu vuc c6 thé bao gém nhiéu luu vuc nhd hon
(goi la tiéu luu vuc).

Cac dac diém cua luu vuc: Gom céc luu vuc nhd hop
thanh (subbasin), nudc chay vé cac dudng tu thiy (stream
network), cac diém thap nhét trong tu thiy (Outlet), phan
tach cac luu vuc la cac duong phan thly (drainage divides).
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Hinh 2.1: Cdc thanh phan cda luu vuc

3. DU LIEU NGHIEN CUU

D liéu do cao khu vuc dugc tai tu trang Aster GDEM [3]
vGi do phan giai la 1"x1" (tuong tng (30x30)m cho khu vuc
TP. H6 Chi Minh.



Hinh 3.1: Dit liéu DEM cda khu vuc TP, H6 Chi Minh

4. PHUONG PHAP NGHIEN CUU
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Hinh 4.1: Quy trinh xac dinh luu vuc va dong chay trén ArcGIS

Phuong phap ca ban trong nghién ctru bao gém 4 budc
chinh dugc thé hién & Hinh 4.1, cu thé: (1) X& ly cac diém
Sink; (2) Xac dinh huéng dong chay véi Flow Direction; (3)
Xac dinh dudng tu thiy véi cong cu Flow Accumulation; (4)
Xac dinh luu vuc véi cong cu Watershed.

4.1. X ly cac diém Sink

Cac diém Sink la cac diém ma cac cell xung quanh déu
cao hon, nén khong xac dinh dugc hudng nudc chay tu
cell d6. Do do, trudc khi xac dinh hudng nudc chay tu cac
cell cGia AU liéu DEM can x{ ly cac diém Sink nay trong di
liéu DEM thu thap dugc. Sir dung cong cu Fill dé “1ap” cac
diém sink.

Profile view of a sink
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Hinh 4.2: Diém Sink va cach xt Iy cac diém Sink
trude khi xac dinh huéng déng chdy
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S dung céng cu Sink dé xéac dinh cac diém nay trong
dit liéu DEM.
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Hinh 4.3: Phat hién céc diém Sink trong dit liéu DEM cda khu vuc
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St dung cong cu Fill dé€ “lap” cac sink. Khi st dung Fill

thi phan mém sé“lap ” cac pixel sink.

Hinh 4.4: Két qua Fill cho di¥ liéu DEM

4.2, Xac dinh huéng dong chay véi Flow Direction

Sau khi xtr ly cac diém sink thi ti€n hanh xac dinh huéng
dong chay véi cong cu Flow Direction. Viéc xac dinh hudng
dong chay theo mo hinh D8 [4]. Trong m6 hinh D8 thi tur cell
can xac dinh sé c6 8 hudng khac nhau ma nudc co thé chay
ra, dugc ma héa bang 8 gia tri khac nhau.

Hinh 4.5: Két qua xac dinh hudéng nudc chdy cho céc cell
tor dit liéu DEM
4.3. Xac dinh duong tu thay véi cong cu Flow
Accumulation
Gia tri cell sau khi thuc hién Flow Accumulation la téng
s8 cell chay vao. Do d6, tap hgp cac diém cell ¢6 tri s6 16n
chinh la cac diém tu thay.
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Determining the accumulation of flow

Hinh 4.6: Xac dinh dudng tu thdy véi céng cu Flow accumulation
Sau khi chay thi tao dugc I6p dir liéu huéng dong chay
Flow Acumulation nhung gia tri clia cac cell trai rong nén
khé xac dinh cac cell 6 tri s6 16n (1a cac diém nam trén

dudng tu thiy) nén can chon phan loai lai theo 2 classes.

Hinh 4.7: Két qua xac dinh cdc dudng tu thdy

4.4. Xac dinh luu vuc véi cong cu Watershed

Dé& xac dinh dugc luu vuc can hudng chay cta cac Cell
(tao tur Flow Direction) va diém Outlet nam trén tu thay (tao
tu Flow Accumulation).

Can tao 1 I6p dir liéu shape file méi va xac dinh cac
diém outlet (pour point) dua vao dudng tu thay. Cac diém
nay nam & cac vi tri goc clia cac dudng tu thay.

Hinh 4.8: Xac dinh luu vuc véi dit ligu Ia huéng dong chdy
va cdc diém Pour point

5.KET QUA VA THAO LUAN

Vi cac cong cu co san trén ArcGlIS thi ta dé dang xac
dinh vi tri cu thé va tinh toan dugc dién tich cac luu vuc mot
cac nhanh chéng va chi tiét (Hinh 5.1).
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Hinh 5.1: Két qua xdc dinh céc luu vuc nhé
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Tuy nhién, khu vuc TP. H6 Chi Minh c6 mat dé xay dung
cao nén do chinh xac ctia DEM va huéng dong chay thuc té
sé bi anh hudng, do d6 dudng tu thly xac dinh trén dir liéu
c6 thé khong tring hoan toan hé théng thay hé thuc té.
Téng s6 luu vuc con clia két qua phan tich 1a 40 luu vuc, véi
dién tich dao déng 0,5 - 135 ha, dién tich luu vuc nho trung
binh la 34,5 ha (Bdng 5.1), dién tich chénh léch gi(ia cac luu
vuc la 16n, c6 thé gép cac luu vuc nhé 1an can ma khéng cé
d6 chénh cao I6n.

Bang 5.1. Két qua tinh toan cac luu vuc
Dién tich (m?)
5.111.770,329

Luu vuc
Luu vuc nhd nhat

Luu vuc Ién nhat 134.905.406,953
Téng dién tich luu vuc tinh 1.380.920.547,674
Dién tich trung binh 34.523.013,456

6. KET LUAN

Két qua tinh todn va xac dinh cac luu vuc nudc mua
ctia khu vuc TP. H6 Chi Minh bang viéc st dung dir liéu
Aster GDEM va thuat toan D8 bang phan mém ArcGIS cung
cap cac vi tri, dién tich luu vuc nuéc mua mot cach nhanh
chéng, do chinh xac ctia phuang phap nay phu thuéc vao
d6 chinh xac ctia mé hinh DEM. D& tang d6 chinh clia viéc
xac dinh vi tri va dién tich nay can thém dir liéu vé cac céong
trinh xay dung, hé théng thoat nudc, déng thai cé thé tién
hanh do bé sung dit liéu do cao dé hiéu chinh dé cao clia
mo hinh Aster GDEM.

Chang ta hoan toan cé thé dua vao cac luu vuc
dugc xac dinh va sé liéu lugng mua hang nam két hgp
hé théng kénh muong trén khu vuc cé thé tinh toan mé
rong cac kénh muang cho hgp ly hon. Clng tir két qua
nay c6 thé xay dung cac quy hoach vé thoat nudc mua,
cac quy hoach xay dung dé tranh viéc ngap lut cuc bé do
bit dong chay.

Tai liéu tham khao

[1]. D6 Buic Ding (2009), Phuong phdp xdc dinh luu vuc
s6ng, Vién Quy hoach thuy lgi Mién Nam.

[2]. Nguyén Duy Liém, Nguyén Kim Lgi, Lé TG Hoang
(2010), Ung dung MapWindow GIS va SWAT phan chia luu
vuc tai luu vuc séng Péng Nai, Hoi thdo Ung dung GIS
toan quéc.

[3]. AsterGDEM, https://gdemdl.aster.jspacesystems.
or.jp/index_en.html, [Accessed 20 04 2024].

[4]. Jenson and Domingue (1988), Extracting
Topographic Structure from Digital Elevation Data for
Geographic Information System Analysis, Photogrammetric
engineering & Remote sensing.

a R
Ngay nhan bai: 26/7/2024
Ngay nhan bai siia: 12/8/2024
Ngay chap nhan dang: 26/8/2024






