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Ung dung vién tham va GIS danh gia
xu thé do thi hoa tai thanh ph6é Can Tho

Lé Vin Trung, Nguyén Nguyén Vil

Tém tit—Bai bio nay trinh bay giai phap tich hop
vién thaim va GIS phan tich xu thé dé thi héa tai
thanh phdé Cin Tho thong qua bién dong ciia bé mit
khong thAm. Bin dd mit khong thim vao cic nim
1997, 2005, 2009, 2016 dwoc thanh lap tir dir li€u dnh
LandSat da thoi gian va dwoc chdng 16p trong GIS dé
xdc dinh khu vee mé rong dé thi tir nim 1997 dén
niim 2016. Két qua nghién cttu cho thiy, trong giai
doan 1997 — 2016, dién tich dé thi & Cin Tho ting tir
1506,638 ha nim 1997 1én 5611,114 ha vao nam 2016,
téc dd ting trung binh 14,3%/nim. Phwong phap tich
hop vién thdm - GIS dé giam sat va phan tich bién
dong mit khong thim cho thdy hiéu qui t6t trong
viée nghién ctru xu thé mé rong khong gian dé thi.

Tir khéa—Vién tham, GIS, mit khong thim, dé thi
héa

1 GIOI THIEU

6 thi hoa 1a qua trinh phat trién kinh té, xa
hoi, song song vdi sy md rong khong gian
d6 thi. Qua trinh nay lam thay d6i dang ké dén hé
sinh thai, moi truong d6 thi khi cac bé mat ty nhién
chuyén ddi thanh cac bé mat nhén tao [5]. Toc do
d6 thi hoa nhanh tai Can Tho d3 va dang tao ra ap
luc 16n d6i véi modi trudng, san xuit nong nghiép
va doi séng dan sinh. Do do, viéc theo ddi va phan
tich sy mo rong khong gian d6 thi dé cung cip cac
thong tin hitu ich dén nha quan 1y 1a viéc 1am thiét
thue huéng dén muc tiéu phat trién d6 thi bén viing.
Cong nghé vién thim da phd, da thoi gian voi
kha ning gidm sat bién dong ciia cac doi tugng mit
dét trén mot pham vi rong lon két hop véi chic
ning phan tich khong gian ctia Hé thong thong tin
dia 1y (GIS) di dwoc nhidu nghién ctru trong va
ngoai nudc ching minh 1a cong cy hi€u qua trong
viéc giam sat va phan tich qué trinh do6 thi hoa [1,
3,5,6, 7]
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Moi truomg d6 thi duge dic trung boi hon hop
cac vat liéu va cac kiéu 16p phi khac nhau nén canh
quan d6 thi thuong 1a cac t6 hop ciia cac kiéu 16p
phu khéc biét vé phd phan xa. Do tinh chit khong
ddng nhat, viéc phan loai cac kiéu 16p phu d6 thi tir
dir lidu vién tham thuong gip nhiéu khé khan. Céac
mit khong tham c6 tinh chat vat 1y riéng (d6 1a cac
bé mat nhan tao nhur mai nha, 16i di bo, duong giao
thong, bii do xe duoc phi bdi cac vat liéu khong
thAm nhu nhyua duong, bé tong, da, va cac loai vat
lidu x4y dung) va dugc ghi nhan trén dai quang phd
dién tir nhur 1a mot d6i tuong. Do d6, trong nghién
ctru nay mat khong tham dugc xem 1a dic trung d6
thi va dugc str dung dé giam sat qua trinh do thi hoa
tai thanh ph6 Can Tho.

2 DU LIEU VA PHUONG PHAP

2.1 Khu vuc nghién ciru

Ly

Hinh 1. Khu vye nghién ciru thanh phé Can Tho

Khu vuc nghién ciru 1a thanh phé Can Tho
(Hinh 1), ndm & ving ha luu séng Mekong va &
trung tam dong bang chau tho séng Ciru Long. Can
Tho ¢6 toa d dia Iy 105°13°38” — 105°50°35” kinh
Dong va 9°55°08” — 10°19°38” vi Biéc, trai dai trén
60 km doc bo tiy song Hau. Phia Bic giap tinh An
Giang, phia Pong giap tinh Pdng Thap va Vinh
Long, phia Tay giap tinh Kién Giang, phia Nam
giap tinh Hau Giang. Dia hinh twong ddi bing
phé‘ing thuén loi san xuét ndéng, ngu nghiép. Do nam
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canh séng 16n nén Can Tho c6 mang ludi song,
kénh rach chéng chit. Miia mua tai Can Tho kéo
dai tir thang 5 dén thang 11, mua kho tir thang 12
dén thang 4 nim sau.

2.2 Dir liéu
Dir liéu str dung trong nghién ctru nay bao gdm:
(1) Dt liéu anh v¢ tinh LandSat thu thép vao cac thoi

diém: 06/01/1997, 24/8/2005, 18/5/2009 (LandSat
5), 24/01/2016 (LandSat 8); (2) Dit liéu GIS: ban do
ranh giéi hanh chinh thanh phd Cin Tho dang
shapefile; (3) Dit liéu phy tro: ban db hién trang st
dung dat thanh phd Can Tho (2005, 2010, 2014), dix
liéu GoogleEarth. TH chirc cac 16p dit liéu va quy
trinh thuc hién trinh bay trong Hinh 2.

Dt liéu Dit liéu
vién tham GIS
Landsat Ranh giéi
1997,2005, hanh chinh
2009.2016 Cén Tho
Anh Can Tho
1997,2005,
2009,2016
NDVI Phan loai
1997, 2003, anh +
2009,2016 , - hé
Vector hoa Panh gia dg chinh xac
phan loai Dt liéu GoogleEarth
Ban d6 hién trang sir
dung dat
% Miit khong Lép phu mit dat
tham Cin Tho
1997,2005, 1997,2003,
2009,2016 2009.2016

Bién d6ng mjt

Bién dong lop

khéng tham phi mit dat
1997-2016 1997-2016
Xu thé
a6 thi hoa
(1997-2016)

Hinh 2. So dd t6 chirc cac 16p dit lidu va quy trinh thyc hién

2.3 Phan logi l6p phi mat dat

Céac anh vién tham sau khi dugc hiéu chinh birc
xa va nin chinh hinh hoc, dugc cét theo ranh gidi
hanh chinh Can Tho va dugc phén loai c6 giam
dinh bé“mg thuat toan Maximum Likelihood
Classifier dé phén biét cac loai 16p phi mat dét vao
céc thoi diém nam 1997, 2005, 2009, 2016.

Nam loai 16p phu mit d4t dugc phan loai gom:
(1) Mit khong thim (cac bé mit nhan tao khong
cho nuédc thim qua), (2) Dat trdng, (3) Thuc vat
(rudng lua, cay hang nim, cdy lau niam, ddng co),
(4) Mat nude (séng, hd, ao, kénh rach), (5) Dt
ngap nudc. Nghién ciru str dung 60 diém mau chon
trén céc ban dd hién trang sir dung dat (20 diém) va
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anh GoogleEarth (40 diém) dé danh gia d6 chinh
xac phan loai anh.

Céc to anh 16p pha mat dat dang raster sau khi
phan loai dwoc vector hoa trong GIS dé thanh lap
ban d6 16p phu mat dat tai mdi thoi diém. Céc to
ban db nay duoc chdng 16p v6i nhau dé phan tich
bién dong cac loai 16p phu mat dat tir nim 1997 dén
nam 2016.

2.4 Ubc tinh phan tram dién tich mat khéng tham
Viéc phan loai mat khong thdm trén anh vién
thdm bang phuong phap phan loai ¢6 giam dinh
thuong gap kho khin do sy nham 14n pho gitra cac
pixel ctia cac d6i twong mit dat. Nghién clru nay st
dung dai lugng phé”m tram dién tich mat khong thAm

(FIS) — day la dai lugng khong nhitng tach biét
dugc mat khong tham v&i cac dbi trong mat détlan
can ma con xac dinh duoc mat do tap trung mat
khong tham trén mot pham vi rong 16n [7].

Phan trim dién tich mat khong thAm duoc x4c dinh
dua vao chi sb thuc vat NDVI dugc chuin hoa [2,
7]

FIS=1-(NDVlIs)? (1)
Trong do:
FIS la phan tram dién tich mat khéng thim (%);
NDVIs la chi sé NDVI chuin hoa dugc tinh
theo cbng thuc:
NDVIs = (NDVI—NDVliow)/(NDV lhigh — NDV I ow)
)

Véi NDVI 1a chi sd thue vat duoc tinh tir kénh Do
(Red) va kénh Can Hong ngoai (NIR) ctia anh
Landsat:
NDVI = (NIR — Red)/(NIR + Red) 3)
NDVliow 13 gia tri NDVI cia déat trong,
NDV lhign 12 gia tri NDVI trén bé mit pht toan thuc
vat.

T cac cong thuc (1), (2) va (3), cong cu Raster
Calculator trong phan mém ArcGIS duoc sir dung
dé thanh lap cac to anh NDVI, NDVIs va FIS. Anh
FIS duoc vector hda trong GIS dé thanh lap ban db
mat khong thdm tai cac thoi diém nghién ctru va
chung dugc chdng 16p véi nhau dé phan tich bién
d6ng bé mat khong tham — dau chi cua su bién dong
khong gian d6 thi. Ban d6 mat khong thim va ban
b 16p phit mat dat duoc ddi chiéu véi nhau dé danh
gia mbi quan hé giita d6 thi hoa va sy bién dong
clia céc loai 16p phu khac tai thanh phd Can Tho.

3  KETQUA

3.1 Két qua phan logi I6p phit mdt dat tai Can Tho
(1997 — 2016)

Két qua phan loai anh xac dinh cac loai 16p phii mat
dét (Hinh 3) v6i do chinh xac phén loai toan cuc va
chi sb kappa lan luot cho cac thoi diém 1997, 2005,
2009, 2016 la 90,02% (kappa = 0,89), 88,67%
(0,82), 91,45% (0,90), 88,74% (0,85). Bién dong
vé dién tich cta céac loai 16p phu dugc thé hién
trong bang ma tran bién dong (Bang 1).

Biin dd 16p phi mit déit thanh phé Cin Tho nim 1997

Bin d0 16p phi mit diit thanh phd Cin Tho nim 2005

Hinh 3. Ban d6 16p phu mét d4t thanh phd Can Tho (1997-2016)
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Bang 1. Ma tran bién dong dién tich 16p phu mit d4t thanh phé Cin Tho (1997-2016), don vi: ha

Nim 2016
Nam 1997 Mi;ll;ll:fng Dit tréng Thue vat Mt nwéc Ditu:'rgc@p Tong 1997
Miit khong thim 821,286 244,589 319,211 76,098 45,454 1506,638
Dit tréng 1537,094 1636,283 1434,783 110,310 184,449 4902,918
Thue vat 3188,294 12065,505 | 41572,437 977,141 2280,564 | 59383,941
Miit nuée 27,901 51,727 478,060 4065,900 40,196 4663,784
DAt ngap nuéc 36,539 8026,431 | 60759,776 | 1822,029 2099,790 | 73444564
Téng 2016 5611,114 22024,534 | 104564,267 | 7051,479 4650,453
Bién dong 4104,476 17121,616 | 45180,326 | 2387,694 | -68794,112
% Bién dong 272,4 349,2 76,1 51,2 93,7

nam 2016. Trong giai doan nay di¢n tich mat
khong thim c6 xu huéng gia ting dan qua ting
nam (1506,638 ha nam 1997 tang 1én 5611,114
ha vao niam 2016, toc do tang trung binh la
14,3%/nam).

3.2 Bién dong mat khong tham tai Can Tho
(1997 - 2016)

Biéu d6 ¢ Hinh 4 thé hién bién dong dién tich
mat khong thdm tai Can Tho tir ndam 1997 dén
Dién tich mit khéng thdm (ha)

5611,114

4769.568

2941473

1506,638

1997 2005 2009 2016 Nim

Hinh 4. Biéu d bién dong dién tich mat khong thdm tai Can Tho (1997 — 2016)

Ban d6 mat khong tham (Hinh 5) chi ra noi
tap trung d6 thi 16n nhat & Can Tho 14 quan Ninh
Kiéu v6i ti 16 mat khong thdm cao nhat: 17,9%
(ndm 1997), 37% (2005), 48,6% (2009) va 62,6%
(2016). Qua trinh d6 thi hoa dién ra theo xu
hudéng md rong tu khu vuc trung tam la quan
Ninh Kiéu doc theo bo song Hau lan sang Binh

Thity, O Moén, Thét Nt & phia Tay va sang Cai
Rang ¢ phia BDong. Trong khi do, nhitng khu vuc
6 toe dd d6 thi hoéa cham (do chu trong cho san
xuét ndng nghiép) co ti 1 mit khong thim thap
la Co Do (ti 16 mat khong thim trung binh la
1,2%), Phong Dién (0,9%), Vinh Thanh (2,3%).



TAP CHI PHAT TRIEN KHOA HOC & CONG NGHE: , 61
CHUYEN SAN KHOA HQC TRAI PAT & MOI TRUONG, TAP 2, SO 1, 2018

Bin do mit khong thim thanh phé Cin Tho nim 1997

% Mt khong thim
I 100%
0%

T — — oM ters
0255 10 15 20

Bin d6 mit khong thim thanh phé Cin Tho nim 2005

N
Y

% Mat khong thim
l 100%

0%

Kilometers
0255 10 15 20

Bin d6 mit khong thAm thanh phé Cin Tho nim 2016

% Mit khong thim
. 100%

0%

Kilometers
20

0255 10 15

Bin do mit khong thim thanh phé Can The nim 2009

\//
Co0d
% Mit khong mé\

| R
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Hinh 5. Ban db mit khong thdm thanh phd Can Tho (1997 - 2016)

Qué trinh d6 thi hoa 1a hé qua cta nhiéu loai
16p pht bi thay thé bang mat khong tham. Két qua
nghién ciru cho thay, tir 1997 dén 2016, trong céac
loai 16p phii thi thyc vat 14 loai bi thay thé nhiéu

nhit bing mat khong tham (3188,294 ha, chiém
67%) va tap trung phan 16n & Ninh Kiéu, Cai
Ring, Binh Thuy, O Mén va Thot Not .

Bin do 16p phi thye vt chuyén thanh mit khong thim
(1997 -2016)

I Thuc vt --> Mét khéng thém

Hinh 6. Ban dd cac khu vuc thuc vat b thay thé bfmg mat khong thim tai Can Tho (1997-2016)
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4 KET LUAN

Trong giai doan tir nim 1997 dén nam 2016,
dién tich mat khong thim tai Can Tho ting trung
binh 14,3%/nam. Bé mit khong thim mé rong theo
xu huéng lan doc theo bo song Hau tir Ninh Kiéu
(noi c6 mat d§ do thi 16n nhét) sang Cai Rang &
phia dong va sang Binh Thuy, O Mén, Thét Not &
phia tay. Nghién ctru ghi nhan 16p phu thuc vat
chiém ti 1& 16n nhét (67%) trong cac loai 16p phu bi
thay thé bang mat khong thim.

Nghién ctru cho thdy su hiéu qua (vé thoi gian
va chi phi) clia viéc tng dung vién tham va GIS
trong viéc theo ddi va phan tich bién dong bé mit
khong tham. Két qua ddi chiéu ban do 16p pha mat
dat va ban d6 phan trim mit khong tham cho thiy
mat khong tham 1a dbi twong phan anh rd nét qua
trinh d6 thi hoa.

Nghién ciru mit khong tham khéng chi co ¥
nghia trong viéc danh gia qua trinh d6 thi hoa ma
con co trién vong ap dung trong nghién ctru moi
treong d6 thi, chﬁng han nhu nghién ctru vé dong
chay tran do thi, chét lugng nudce d6 thi, uwdc tinh
muc do tap trung dan cu d6 thi...

LOI CAM ON
Nghién ctru nay dugc tai trg boi Chuong
trinh: TAY NAM BO trong dé tai “Xay dung hé
thong thong tin dia Iy Pong bang Song Ciru Long”
mi s6 KHCN-TNB.DT/14-19/C03.
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Abstract—This paper presents the method of
integrating remote sensing and GIS to analyze
the urbanization trend through the impervious
surface change in Can Tho City. The
impervious surface maps were created from the
multi-temporal LandSat images in 1997, 2005,
2010, 2016 and were overlaid in GIS to extract

the urban expansion from 1997 to 2016. The
results showed the urban area of Can Tho
increased from 1506,638 ha in 1997 to 5611,114
ha in 2016, average growth rate of 14,3%/year.
The integration of remote sensing and GIS was
found to be effective in monitoring and
analyzing urban growth patterns.

Keywords—Remote sensing, GIS, Impervious surface, Urbanization
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