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THONG TIN BAI BAO TOM TAT

du ”1’3’3’.“25 02/2018 Thanh phd H6 Chi Minh I d6 thi 16n c6 t6c o do thi héa nhanh & nuc ta
an bal /02/ Theo dé, bé mdt khong thdm dworc coi la chia khéa dé xdc dinh qud trinh d6

Chap nhan 03/4/2018

thi hoa, sw phat trién bén virng, va phuc vu quy hoach va qudn ly dé thi. Quan
trdc sw mé rong bé mdt khong thdm siv dung dnh vé tinh la phu'o'ng phap
hiéu qud cho pham viréng lom va dam bdo do tin cdy. Trong nghién ctvu nay,

bang online 27/4/2018

ggrlilhé?cal;hé e thi dir liéu dnh SPOT-5 va Sentinel-2 thu dwoc trong cdc ndm 2002, 2009 va

: g tham 2016 dd duworc str dung dé phan logi thanh bén [6p phii b mg om nué
D thi héa d duoc st dung dé phan loai than bén Iép phti bé mgt bao gom nuér,
SPOT.S thwc vdt, ddt tréng va bé mdt khong thdm sw dung thudt todn phan loai KNN
: [fuzzyK -Nearest Nelghbors) trén phdn mém eCogmtlon Két qua cua nghlen
Sentinel-2 cttu cho thdy rang dwa vao thong tin vé bé mdt khong thdm cd thé xdc dinh
dwoc viéc mé réng khu vwee dé thi. Pdc biét dién tich bé mdt khéng thdm ctia
Thanh phd H6 Chi Minh ting nhanh tir ndm 2002 dén ndm 2016. Kétqud cho
thdy 2615,86 ha chiém 36,88% tong dién tich thuc vdt dwoc chuyen doi
thanh dién tlch bé mdt khong thdm. Viéc xdc dinh sy mé réng bé mat khong
thdm cung cdp thong tin co gid tri glup ‘cho cdc nha qui hoach thanh phé dua

ra cdc chinh sdch qui hoach phdt trién bén viing doé thi.

© 2018 Trwdong Dai hoc Mo - Dia chit. Tt ca cic quyén dwoc bao dam.
1. Mé& dau nghién ctru truée day cho thiy sw thay doi dién

Bé mat khong thdm nwéce la cac vat liéu ngdn
can sy thim nhép ctia nwérc vao dat nhw hé théng
giao thong, mai nha, bai diu xe, v.v...Bé mdt khéng
thdm la mot chi s6 quan trong str dung danh gia
mirc do do thi hda va cac tac dong cia cac hé sinh
thai (Schueler, 1994; Arnold, 1996). Mot so

“Tdc gid lién hé
E-mail: nguyenvantrung@humg.edu.vn

tich bé mat khong thim (BMKT) c6 lién quan dén
sw anh hwdng dén thuy van, ciu tric sinh canh,
chit lvgng nwéc va da dang sinh hoc cia hé thong
thay sinh (Schueler, 1994).

Trong nhirng ndm gan day c6 nhiéu ky thuit
chiét tach bé mat khong thidm da dworc phat trién,
tr cAc phwong phap phén loai theo hwéng doi
twong st dung cac hinh anh c6 d6 phan giai khong
gian cao dén ky thuit dwdi diém anh (Sub-pixel),
phén tich mé hinh phan tich hon hgp phd (SMA-
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Spectral Mixture Analyze model family) va mo
hinh héi quy st dung anh cé d6 phan giai khong
gian trung binh hodc thap. Viéc 1p ban d6 bé mat
khéng thdm nuéc da dwoc ap dung & cac quy md
khac nhau tir dia phwong, khu vie dén quéc gia
hodc toan ciu (Lu, 2013). Hau nhw cic nghién ctru
trwedc day da ap dung thanh cong cho khu vuyc
thanh thi (Lu, 2013). Néu cac phwong phap phan
loai truyén théng trén mdi diém anh ching han
nhu phan loai xac xuit cwc dai c6 kha ning phan
loai cac 16p str dung dat / 16p pht mat dat (LULC-
Land Use/Land Cover), két qua phan loai nhin
dwoc thwong c6 do chinh xac rat thap déi vaoi cac
vung do thi. B&i vay, phwong phap phan loai mém
¢6 chinh x4c cao hon dwoc lwa chon dé phuc vu
chiét tich bé mat khong thim cho khu vic nghién
ctru do thi.

Viéc niang cao do chinh xac phan loai dat do
thi 1a mot vin dé quan trong trong cac nghién ctru
trudc day vé vién tham (Liu va Wen, 2004). Cac
phuwong phap tiép cin khac nhau da dwoc ap dung,
bao gbm ca viéc két hop dir liéu dia ly, dir liéu diéu
tra dan s6 va dic trung ciu tric hodc thong tin phd
clia anh vién tham. Ngoai ra dé nang cao do chinh
xac ctia qua trinh phan loai anh, cac kién thirc
chuyén gia, phwong phap phén loai mo va sw két
hop dir liéu anh da bo cam da dworc str dung trong
cac nghién ctru. Tuy nhién, viéc phan loai dit do
thi van 1a mot khé khin trong tredmg hop cac dit
liéu vién tham c6 dd phan giai trung binh va thip
do sw 14n phé trong mot diém anh va 1an phé giita
cacloai lép pht trén mat dat khac nhau.

Phuwong phap phén loai diém anh (Per-pixel)
chi xtr Iy thuén tiy hinh anh tirng di€ém anh cu thé,
trong khi d6 phwong phap phan loai dwéi diém
anh xtr ly dinh lwong nhiéu 16p déi twong trong
mdi diém anh don. Phwong phap phan loai dudi
diém anh tao ra cac anh thanh phan véi cac gia tri
pixel 13y tir phan nguyén hoic phan dw cua diém
anh c6 chta thanh phan moéi lép ddi twong
(Quintano, 2012). B6i véi cac diém anh khong bi
14n phé, phan tich hdn hop phé (SMA) cho dén nay
la phwong phap phé bién nhat trong sé cac
phwong phap phén loai dw¢i diém anh. Viéc phin
tich hén hop phd tuyén tinh (LSMA-Linear
Spectral Mixture Analysis) va phan tich hon hop
phé da miu (MESMA-Multiple End-member
Spectral Mixture Analysis) da dwgc chirng minh la
phwong phap hitu hiéu dwoc st dung dé chiét
xuit théng tin bé mat khong thAm tir cac dnh vé

tinh Landsat. Tuy nhién, viéc lwa chon cac thanh
phan mau ddng nhit phu hop van 1a thach thirc
16m nhat trong phwong phap LSMA (Weng, 2008,
Lu, 2011, Wu, 2003). Zadeh (1965) da gi¢i thiéu
khai niém phan loai m¢ d€ mo ta va dinh lwong sw
khéng chinh xac. Phwong phap phan loai mo da
thu hut dwoc sw quan tAm ngay cang ting do6i voi
viéc phén loai dwéi diém anh, va trong chiét tach
thong tin bé mat khong thidm (Tang 2007,
Lizarazo, 2010; Hu, 2011; Cao, 2012). Phwong
phép phan loai mo tao ra két qua chinh xac hon so
vGi phwong phap LSMA ddi véi khu vire c6 mat do
dan cw cao va mat do dan cu thap (Tang, 2007).
Phuwong phdp phan loai fuzzy-SMA da dwoc dé
xudt trong cac nghién ctiru truede do, trong dé gia
tri trung binh mo va hiép phwong sai mo dwoc lay
tlr cAc mau giam dinh thong qua phan tich hén
hop phd (SMA), trong khi gid tri cic hang s6 dwoc
str dung trong phan loai mo truyén thong (Tang,
2007, Xinyu, 2014).

Ngoai ra, chi s6 IBI (Index Based Built-up
Index) lay tir anh Landsat dwgc tinh toan tir chi s6
SAVI (Soil Adjusted Vegetation Index),MNDWI
(Modified Normalized Difference Wate Index) va
NDBI (Normalized Difference Built-up Index)
(Linh, 2011). Chi s6 bé mat khong thim ISI
(Impervious Surface Index) dwoc tinh toan tir 4
kénh phé ctia anh SPOT-5 (Pairman, 2010). Bay la
mot vai nghién ctu tinh toan chi s6 dat xay dwng
va bé mat khéng thim truec tiép tir anh nhung do
chinh xac phu thudc hoan toan vao ngwong duoc
chon dé chiét tich dwgc bé mat khéng thAm. Do
vay phan loai hwéng ddi twrong KNN v&i viing mau
truc tiép sé khic phuc duoc sw lwa chon ngudng
chwa hop ly ctia cac phwong phap néu trén.

Trong nghién cttu nay, dit liéu anh SPOT va
Sentinel-2 dwoc stir dung dé phan loai cac 1ép phu
dat bao gobm cic bé mat khong thim, thuc vit,
nuéc mat va dat tréng bang thuat toan KNN (fuzzy
K-Nearest Neighbors) va tinh toan su thay déi bé
mat khong tham trong cac giai doan & thanh phd
Ho6 Chi Minh, Viét Nam.

2. Khu vwc nghién ctru va dir liéu str dung

2.1. Khu vwc nghién ciru

Thanh phd H6 Chi Minh ndm & mién Nam clia
Viét Nam (10°46' vi do Bac va 106°42' kinh do
béng) 1a trung tdm kinh té, dich vy, du lich, van
hoa va canh quan thién nhién. Pay la khu vuc
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Hinh 1. Bdn do6 24 qudn, huyén ctia TP. HO6 Chi Minh, Viét Nam (Oanh va nnk., 2015).

Bdng 1. Danh sdch di¥ liéu SPOT-5 va Sentinel-2 cua khu vwe nghién ciru.

Vé tinh B0 cam Cot/Hang Ngay chup Do phan gidi khong gian (m)
SPOT-5 HRG 276/329 14/12/2002 10
SPOT-5 HRG 276/329 19/04/2009 10

Sentinel-2 MSI 29/11/2016 10

nam bén s6ng Sai Gon (Hinh 1) v4i tong dién tich
khoang 2.096 km2 c6 dan s6 8,426 triéu nguoi
vao nam 2016. Sy phét trién kinh t€ manh mé da
thuc diy viéc mé rong cac khu cong nghiép, cac
khu d6 thi, hé thong giao théng, va co s& ha ting.
Pay la nguyén nhan chinh giy ra sy gia ting bé
mat khong thAm & khu vuee nay.

2.2. Di¥ liéu st dung

Ban d6 va cac dnh vé tinh 13 dir liéu can thiét
cho nghién ctru nay. D€ chuin bi cac dir liéu, ching
t6i str dung ba ban do hién trang s dung dat ty 1&
1/10000 dwoc thanh 1ap nam 2000,2010 va 2015
ctia Téng cuc Quan ly dat dai, Bo Tai nguyén va
Moi trwong cung cip. Cac anh vé tinh dwoc st
dung dé chiét xuit bé mat khong thim bao gom dir
liéu SPOT-5 va Sentinel-2. Bang 1 cho thiy cac
thong so chi tiét ctia anh vé tinh da dwoc sir dung.

3. Phwong phap nghién ciru.

Bon loai 16p pht bé mat dwoc phan loai tir cic

[ Dt liéu dnh SPOT-5 and Sentinal-2 céc nfim 2002, 2009 va 2016 ]

|

[ Ting cudng chit leong arth va cit dnh theo pham vi ki wWre nghién ]

|

Diing phireng phép phén loai KNI 48 phén loai bé mat khong
thiim vA céc 16p phu bé mit

|

‘ L4p ban d& 16p phd bé mit cic ndm 2002, 2009 va 2016 ‘

|

‘ Lép bén 0 bién dorg 16p phi bé mat ‘

|

| Phén tich sir thay i bé mit khong thim |

Hinh 2. So d6 quy trinh thuc nghiém phdn tich bé
mdt khéng thdm.

anh vé tinh SPOT-5 va Sentinel-2 str dung phwong
phap phén loai K-Nearest Neighbors (KNN). Két
qua phan loai cic anh vé tinh sé dwoc st dung dé
phén tich c4c thay ddi vé bé mit khong thdm bang
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cac cong cu GIS. Toan by quy trinh thwc nghiém
cho nghién ctru nay dwoc thé hién trong Hinh 2.

3.1. Tién xir Iy dnh

Hai &nh SPOT-5 va mot dnh Sentinel-2 c6 do
phan giai khong gian 10m da dwoc hiéu chinh khi
quyén va chuin hoéa anh do sy khac nhau vé bd
cam va thoi gian chup anh va nan chinh vé ludi
chiéu UTM. Sau d6, ching dwoc cat theo ranh gi¢i
cda khu vue nghién ctru (Hinh 3). Cac tim anh da
dworc cat nay dwoc nang cao chit lwong bang cach
kéo gian do twong phan va st dung cac phép loc
khong gian dé phuc vu cho viéc phan loai thanh
bén 16p déi twgng.

3.2. Phwong phdp phdn loai mo ngwoi ldng
giéng gdan nhit

Phuwong phéap phan loai m¢ nguoi lang giéng
gan nhit (Fuzzy KNN) 1a phwong phap phén loai
c6 gidm dinh dung dé phan loai bé mat khong
thdm, day la mot phwong phap tét d€ phan 16p cac
16p d6i twong bé mat & cap do pixel (Keller, 1985).
Phan loai KNN c6 thé thuc hién ca phan loai cirng
va mém. KNN dung tip hop con clia tit ca cac dir
liéu mAu dé xac dinh mot 16p cta di€ém anh hoic
cac thanh vién ctia moét 1ép. Trong phwong phap

phén loai m¢ KNN ty 1é phan trdm cia mdi nhém
trong sO k-lang giéng gan nhat dwoc gan cho diém
anh nhu 12 mdt mirc do cha thanh vién doi voi
nhém d6. Theo quy tic phan loai m& KNN, mitc do
thanh vién ctia mAu kiém tra x dén 16p ¢ dwoc tinh
nhuw cong thirc (1).

o1 i d? (x — %) "

?:1 d?(x — x;)

Trong d6i=1,2,3,...C (s6 16p can phén loai), va
j=1,2,3...k (s0 lang giéng gan nhit). yij 1a thanh
vién ctia mau xj tlr tdp hop mAu dén lép i, trong s
k lang giéng gan nhit cta x. Gia tri ciia k dwoc gidi
han trong 16p dit liéu mAu nhé nhat (Zhu, 2005).

Dé thu thap cac viing mau, chiing t6i st dung
cac chi s6 SI, SAVI, NDWI, va ISI dé tham khao.
Trong qua trinh chon mau cac nguwdng ddi véi moi
chi s6 dwoc dwa ra déi véi bé mat khong thim va
cac 16p phu khac. Cac diém anh véi dai gia tri div
liéu SI, SAVI, NDWI va ISI ndm trong ngudmng dwoc
phan loai cho mdi 16p, twong tng bé mit khong
thdm , thdm thuc vat, dit trong, nwdc mat va dat
khac. Cac khu vire bi may che dwgc bo sung thong
tin tir cac ban d6 hién trang hodc ban do 16p pha
bé mit gan thoi diém chup anh nhit (ndm 2000,
2010 va 2015) vao két qua phan loai anh.

pi(x) =

1471272002

A’Y‘u’
1970472009

Hinh 3. Ba dnh cdt & ba thoi ky ctia khu vurc nghién ciru.

Bdng 2. Dién tich I6p phti bé mdt dugrc chiét xudt tir div liéu SPOT-5 va Sentinel-2.

Lép phil 2002 2009 2016
Ha % Ha % Ha %
DAat trong 903.68 0.78 8351.97 7.20 5007.94 432
Bé mat khong thim 28773.85 24.81 43890.6 37.85 48256.55 41.61
Nuéc mat 14411.21 12.43 | 14285.69 12.32 15209.8 13.12
Thwce vat 70935.38 61.17 |49047.62 42.29 47401.21 40.87
Déi twong khac 945.8 0.82 394.04 0.34 94.42 0.08
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Hinh 4. Bdn do I6p phti bé mdt va bé mdt khéng Hinh 5. Bdn do I6p pht bé mdt va bé mdt khdng
thdm ndm 2002. thdm ndm 2009.
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Hinh 6. Bdn do lI&p phti bé mdt va bé mdt khong Hinh 7. Bdn do l6p phti mdt ddt chuyén déi sang

thdm ndm 2016. bé mdt khéng thdm tir ndm 2002 dén 2016.
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4. Két qua nghién ctru va thao luan

Tt dit liéu SPOT-5 va Sentinel-2 khu vuc thanh
pho H6 Chi Minh, phwong phap phan loai m¢ KNN
dwoc str dung dé phén loai cac 16p phu phuc vu
thanh 14p ban d6 cic 16p phtd bé mat vao nam
2002,2009 va 2016 (Hinh 4, 5 va 6).

Theo nhirng ban d6 16p pht bé mit nay, dién
tich nwéc mat, thue vat, dat trong va bé mét khéng
thdm dwoc tinh todn va dwa ra trong Bang 2. Cac
két qua nay cho thay dién tich bé mat khong thAm
tang dan (28773,85 ha (24,81%), 43890,6 ha
(37,85%) va 48256,55 ha (41,61%) trong nam
2002, 2009 va 2016). Trong khi d6, dién tich thuc
vat gidm tir 7093538 ha (61,17%) xudng
47401,21 ha (40,87%) trong giai doan 2002 -
2016 nhuw thé hién trong Hinh 8.

Do chinh xac cla két qua phén loai theo thuit
toan KNN nhin dwoc bao gobm dd chinh xac toan
bd va chi s6 Kappa lan lwot (0.84; 0.78), (0.82;
0.81), va (0.87,0.83) cho anh da phan loai cic nam
2002, 2009, va 2016. Cac chi s6 Kappa nay dwoc
tinh toan trong qua trinh danh gia do chinh xac két
qua phan loai dwa vao cic ving miu kiém tra 14y
tir ba ban d6 hién trang hodc ban d6 16p phu bé
mat gan thoi diém chup anh nhit (nam 2000,
2010 va 2015). Theo cac két qua danh gia nay, cac
ban d6 16p phi bé mat xay dung tir cac két qua
phéan loai c6 thé ddm bdo dé phan tich cac bién
déng cia bé mit khong tham trong cac giai doan
ma anh vé tinh da cung cap.

Dwa vao ban d6 16p pht bé méat cac nam 2002

T T T T T T =
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2002 2016

2009
Céc thoi diém chyup anh (nam)
Hinh 8. Sw thay déi dién tich ctia I6p phti bé mdt va
bé mdt khdng tham.

va 2016, phan mém GIS dwoc str dung dé chong
x€p nham x4y dung dugc ban do thay ddi bé mat
khong thdm nwéc. Ban d6 nay cho thay cac 16p bo
sung nhu: “Nwédc mat - Bé méat khong thim”, “Dat
tréng - Bé mat khéng thAm”, “Thuc vat - Bé mat
khong thim”, va “Poi twong khac - Bé mat khong
thAm”. M6i 16p thay d6i dugc sir dung mot mau
khac nhau dé phan biét gitra 16p nay va 16p khac
(Hinh 7).

Tir Hinh 8, ta thiy da c6 rat nhiéu sw bién
dong trong s cac loai 16p phu mat dit tir nam
2002 dén nam 2016, nhuwng chiing ta chi quan tim
téi dién tich bé mat khéng thdm tang 1én do sw
thay déi tir thwe vat, mit nuwéc, dit trong va cac
loai khac. Sw thay doi thwe vat, dat trong, mat nwéc
va cac doi twong khac twong (g véi dién tich bé
mat khéng thidm ting khoang 36,88% tong dién
tich thuc vat, 65,93% tong dién tich dit trong,
17,23% téng dién tich mat nwéc va 8,81% tdng
dién tich cac loai khac (Hinh 9). Piéu nay c6 nghia
la sw thay déi tir thwe vat sang bé méit khong thim
1 sw thay d6i 1o nhit trong qua trinh do thi hoa
& khu vuc Thanh phé H6 Chi Minh. Cé thé giai
thich diéu nay rang do chinh sach quy hoach st
dung dat cho do6 thi trong giai doan nay la chuyén
doi dat ndng nghiép sang cac loai hinh str dung dat
khac.

5. Kétluin

Trong nghién ctru nay, hai anh vé tinh SPOT-
5 va mdt anh Sentinel-2 thu dwgc trong cac nam
2002, 2009 va 2016 da dwoc str dung dé chiét tich

Dattréng
11.37%
65.9%
Thue vt 36.88% Bé mitkhong| 17.23% Miit nwéve
49.81% " thim - 45.1%

8.81%

béi twong
khac

Hinh 9. Ty Ié phdn trdm cdc 6p phii bé mdt chuyén
thanh bé mdt khéng thdm giai doan 2002 - 2016.
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cac 16p phi mat dat bao gom thyc vat, dat trong,
nwdc mat va bé mat khong thim. DE thuc hién
nhiém vu nay, phwong phap phan loai KNN dwoc
str dung dé xiy dung ba ban do 16p phu bé mat &
ba thoi diém. K&t qua cho thiy dién tich bé mat
khong thim ting tir 28773,85 ha 1én 48256,55
(16,8% tdng dién tich toan thanh phd), nhung
dién tich tham thyc vat gidm do qua trinh doé thi
hoéa (20,3% tong dién tich toan thanh phd). Dwa
vao ban do6 bién dong lép phu bé mat gitra nam
2002 vanam 2016 cho thay 2615,86 ha (36,88%)
tong dién tich thwc vt da dwoc chuyén d6i thanh
bé mat khong tham. Sw chuyén déi tir 16p thue vat
sang bé mat khong thim xay ra & cac khu virc ven
d6 thi (viing gan ranh gidi gitra cic quin va huyén
ctia Thanh phé H6 Chi Minh) Nhirng thay doi vé
16p phi mat dat nay cho thiy xu hwéng chuyén
d6i muc dich st dung dat do chinh sach quy hoach
st dung dat trong qua trinh db thi héa cia Thanh
ph& Hd Chi Minh.
Loi cam on

Cac tac gia xin cdm on Co quan hang khéng
Vii tru chau Au d3 cung cp dit liéu anh Sentinel-2
va Cuc Vién thdm Qudc gia thudc Bo Tai nguyén va
Moi treong da cung cip dir liéu anh SPOT-5. Tac
gia ciling xin cdm on Tong cuc dat dai ctia Bo Tai
nguyén va Méi trweong da cung cip ban do hién
trang st dung dat ciia khu vire nghién ciru.
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ABSTRACT

Detection of the impervious surfaces expansion using SPOT-5 and
Sentinel-2 data: a case study in Ho Chi Minh city

Tung Van Pham 1, Trung Van Nguyen 2, Long Huu Nguyen 3, Hung Duc Nguyen #

1 University of Natural Resources and Environment of Ho Chi Minh City, Vietnam
2 University of Mining and Geology, Vietnam
3 Dong Thap University, Vietnam
4 Department of Natural resources and Environment of Thai Binh Province, Vietnam

Ho Chi Minh city is known as a quick urbanization area of Vietham. Meanwhile, impervious surfaces
to be known as the key to identify the urbanization and urban sustainable development as well as
planning of natural resources. Using satellite data for detecting the impervious surfaces expansion is
effective mothod and assurance of reliability for large areas. In this study, temporal SPOT-5 and Sentinel-
2 data acquired in 2002, 2009 and 2016 were classified for four classes including open water, vegetation,
barren and impervious surface area using KNN classifier algorithm by eCognition software. Results of the
study showed that information of the impervious surfaces can determine the urban area expansion. In
particular, the impervious surfaces area of Ho chi Minh City, Vietnam increased rapidly between 2002
and 2016. The results showed that 2615.86 ha (36.88%) of total vegetation area was converted to
impervious surfaces area. The extraction of the impervious surfaces using remote sensing data is to
provide valuable information to the local city planners for understanding the impacts of urban planning
policy to urban sustainable development.



