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ABSTRACT

Mekong Delta is a rapidly urbanized area compared to the average
urbanization rate in the whole country, therefore, providing timely
information on urban land plays an important role in urban monitoring and
management. Remote sensing technology has been proven by many studies to
be an effective tool in urban monitoring and management. There are many
indices used in remote sensing to classify urban land (NDBI, NBI and IBI),
however, each index has both advantages and disadvantages. The objective
of this research is to compare the reliability of different indices used for urban
land classification using Sentinel-2 data and propose the best index for urban
land classification. An object-based approach was used based on NDBI, NBI
and IBI indices to classify urban land in Long Xuyen city of An Giang
province, Ca Mau city of Ca Mau province and Ninh Kieu district of Can Tho
city. The results showed that the urban land classification method based on
IBI, NDBI and NBI indices reach the reliability standardized classification in
which IBI index provided the highest reliability. Therefore, the IBI index can
be used to classify urban area, especially in the Mekong Delta using Sentinel-
2 data.

TOM TAT

béng bcing song Cuu Long la khu vuc co téc do dé thi héa nhanh so véi téc
dé dé thi héa trung binh cua ca nude, vi thé Viéc cung cdp cdc thong tin vé
dat dé thi kip thoi ¢é vai tro dac biét quan trong trong cong tac gidm sat va
Qudn Iy dé thi. Cong nghé vién tham da dwoc nhiéu nghién ciru chimg minh
la cong cu hiru higu trong viée gidm sat va quan Iy dé thi. C6 rat nhiéu chi sé
e sir dung trong Vién tham dé phén loai ddt dé thi (NDBI, NBI va IBI), tuy
nhién, méi chi sé déu cé nhitng wu diém va nhwoc diém khac nhau. Muc tiéu
Ctia nghién cvru la so sanh vé dé tin Cdy Cuia cdc chi sé phdn logi dat dé thi
bang danh vé tinh Sentinel-2, tir dé d@é xudt cdc chi s6 ¢é dg chinh xdc cao dé
img dung vao phan logi dat dé thi. Phuwong phdp phan loai duoc sir dung dira
trén doi nrong (object-based approach), dira trén cdc chi s6: NDBI, NBI va
IBI dé phan logi dat dé thi tai thanh phé Long Xuyén, thanh phé Ca Mau va
Qudn Ninh Kiéu. Két qua nghién citu cho thay phiong phdp phan logi ddt dé
thi dua trén chi sé 1B, NDBI va NBI c6 dé tin cdy dat tiéu chudn phan logi,
trong dé chi sé 1Bl ¢6 dé tin cdy cao nhdt. Do dé, viéc sir dung chi sé IBI dé
phan loai ddt do thi, dac biét la cac do thi ¢ vimg Pong bang séng Ciu Long
sir dung anh Sentinel-2 dwoc d@é xuat.
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1. GIOI THIEU

Dong bang song Ciru Long (PBSCL) hién co 13
tinh/thanh phé, trong d6 c6 174 d6 thi bao gém: 01
d6 thi loai | truc thudc Trung wong, 02 d6 thi loai |
truc thudc tinh, 12 @6 thi loai II, 09 d6 thi loai IlI,
23 d6 thi loai IV va 127 d6 thi loai V (B6 Xay dung,
2021). Ty I€ d6 thi hoa cua ving dat khoang trén
31% va c6 toc do do thi hoa dién ra nhanh dé hinh
thanh nhiéu khu d6 thi méi, khu dan cu tap trung,
kéo theo dan sé d6 thi ting nhanh gay ra nhiéu kho
khan va thach thirc cho cong tac quan ly d6 thi (Bo
Xay dung, 2021). Chinh vi thé, viéc cung céap cac
thong tin vé dat do thi kip thoi co vai tro dac biét
quan trong trong cong tac giam sat, quan ly va hoach
dinh chién lugc phat trién bén viing nguon tai
nguyén dat dai.

Thanh phé (TP.) Long Xuyén, TP. Ca Mau va
Quan Ninh Kiéu 1a 3 khu vuc c6 toc do do thi hoa
nhanh vé mat dién tich so véi tbc do trung binh trén
ca nude (Trung tdm Thong tin va Dy bao Kinh té-
X4 hoi Quéc gia, 2019), c6 dic diém d6 thi dién hinh
cho khu vuc DPBSCL. Trong d6, quan Ninh Kiéu 1a
trung tdm cta TP. Can Tho (d6 thi loai | tryc thudc
Trung wong ¢ BPBSCL), c6 ty I€ do thi cao (56,2%).
Tiép dén, TP. Long Xuyén la mot trong nhimg do
thi tré, loai | truc thugc tinh An Giang, véi ty 1€ do
thi trung binh (16,2%) va TP. Ca Mau la d6 thi loai
I tryc thudc tinh Ca Mau, véi ty 1& do thi thap
(6,9%) (Nguyén Tan Loi, 2021). Chinh vi thé cac
thong tin vé dat do thi tai cac khu vuc nay can duoc
quan tam va chu trong.

‘Ngay nay, cong nghe vién tham sir dung anh da
phd, da thoi gian véi kha nang giam sat bién dong
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clia cac ddi tuong mat dat trén pham vi khong gian
rong, két hop vai chirc nang phén tich khong gian
cua hé théng thong tin dia 1y (GIS) da dugc nhiéu
nghién ctru trong va ngoai nudc chirng minh 1a cong
cu hiéu qua trong viéc giam sat va phan tich qua
trinh d6 thi hoa (Lé Vian Trung & Nguyén Nguyén
Vi, 2018). Viéc phan loai d6 thi dugc thuc hién dya
trén cac chi s6 phan loai anh, tuy nhién hién nay c6
rat nhiéu chi so dugc ding dé phan loai dat do thi
nhu chi sé dat xay dung méi (NBI- New build-up
index) trong nghién ctu cua Jieli et al. (2010), chi
s6 dat xay dung (NDBI-Normalized difference
built-up index) va chi s6 xay dung co s& (1BI- Index-
based built-up ndex) trong nghién ctru cta Xu
(2008). Tuy nhién, mdi chi so phan loai déu co
nhitng wu diém va nhugc diém khac nhau nén can
xem xét va lua chon chi sé c6 dd chinh xéac cao dung
dé phan loai d6 thi.

Cac nghién ctu trude day thuong su dung cac
chi sé6 NDBI, IBI, EBBI (Enhanced Built-Up and
Bareness Index), NBI, Ul (Urban Index) dé phan
loai dit do thi bang anh Landsat. Tuy nhién, anh
Landsat c6 d6 phan giai khong gian thap hon anh
Sentinel-2, nhung ngugc lai anh Sentinel-2 lai
khong cung cip kénh TIRS dé tinh toan cac chi s6
phan loai hién trang d6 thi c6 do chinh Xac cao nhu
EBBI va Ul.

Chinh vi nhiing 1y do trén, nghién ctru duoc thuc
hién nham so sanh cac chi s§ c6 kha niang phan loai
hién trang dat do thi tir anh Sentinel-2 nhu: NDBI,
NBI, IBI. Tir 46, d& xuat chi s c6 do tin cay cao
dung dé phan loai dit d6 thi, truong hop nghién ciru
tai Quan Ninh Kiéu, TP. Cin Tho; TP. Long Xuyén

va TP. Ca Mau, duoc thé hién trong 0.
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2. PHUONG PHAP NGHIEN CUU
2.1. Thu thap anh va khao sat thwe dia

2.1.1.Thu thgp anh

Nguon dir liéu anh Sentinel-2 1a dir liéu mién
phi, c6 do phan giai khong gian cao (10 m). Tuy
nhién, do bi anh hudng bai may va dong bo thoi gian
thu thap anh tai 3 khu vuc nghién ciru, nén két qua
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thu thap duoc 3 anh vao thang 9 nam 2020 trén
website:  https://glovis.usgs.gov/app?fullscreen=1.
Kénh phé duoc sir dung trong nghién ctru bao gom:
4 kénh pho c6 d6 phan giai khong gian 10 m 1a kénh
xanh duong (blue), kénh xanh 1a (green), kénh do
(red) va kénh can hong ngoai (NIR-near infra-red)
va kénh hong ngoai ngin (SWIR-1-short wave
infra-red-1) c6 do phan giai khong gian 20 m (0).

Bang 1. Thong tin cac kénh anh sit dung trong nghién ciru

S6 thir tw kénh Kénh anh Do dai budc séng Do phin gidi khéng gian
Kénh 2 Kénh xanh duong 458-523 nm 10 m
Kénh 3 Kénh xanh 14 543-578 nm 10m
Kénh 4 Kénh do 650-680 nm 10m
Kénh 8 Kénh can hdng ngoai 785-899 nm 10m
Kénh 11 Kénh hdng ngoai ngin 1565-1655 nm 20m

(Nguén: European space agency, 2015)
2.1.2. Khao sdt thuc dia ddt do thi

Viéc lya chon sb lwong mau la mét trong nhitng
budc quan trong trong phuong phap danh gia do
chinh xac két qua phan loai anh vién tham. Tuy
nhién, do phu thudc vao yéu té dién tich bé mat
khong gian va s 16p dbi tuong phéan loai nén van
chwa ¢6 nhiéu phuong phap xac dinh s6 lwong mau
danh gia do chinh xac. Nghién ctu sir dung cong
thiec 1dy mau ngiu nhién cua Cochran (1977) va
duoc tng dung trong nghién ctru cia Nguyén Kiéu
Diém va ctv. (2020) dé tinh toan sé lwong diém mau
dung dé danh gia do chinh xac, dwoc xac dinh qua
cong thirc (1). Nghién ctru da thuc hién khao sat thuc
dia tai 499 diém thudc 3 khu vuc nghién ciru bang
ung dung MAPinr trén dién thoai thong minh (0 va
0), trong do6 c6 384 diém khao sat phuc vu cong tac

danh gia do chinh xéc (cong thirc 1) va 115 diém
khao sat phuc vu cong tac thong ké ngudng gia tri
phan loai hién trang do6 thi.

Z2x0%(1-0)

= 384 diem

N= @

Trong d6: N la kich thuéc mau, Z la gia tri
ngudng cua phan phéi chuan Z = 1,96 tng véi do tin
cay 95%, d la sai s6 cho phép (0,05); O la xac xuét
lya chon, do chi c6 2 loai dat duoc phan loai: dat d6
thi va dét khac nén 0=0,5.

Dt d6 thi dugc khao sat bao gdbm cac loai dat:
dat giao thong, dt nha ¢, dat khu cong nghiép, bénh
Vién, truong hoc; tru sg, co quan; dat khac bao gom
cac loai dat: song ngoi, kénh rach, dat san xuat nong
nghiép, dat trong, dat bo hoang (0).

Bang 2. Thong ké so hrgng diém khao sat dat dé thi tai 3 khu vure nghién ciru

Dia diém Dit do thi Dit khic Tong cong
Quan Ninh Kiéu 75 diém 61 diém 136 diém
TP. Long Xuyén 93 diém 78 diém 171 diém
TP. Ca Mau 103 diém 89 diém 154 diém
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2.2. Phwong phap ting cwong chat lwong
anh

Nghién ctu sir dung kénh blue, kénh green, kénh

red, kénh NIR, kénh SWIR-1 dé phén loai dét d6 thi.

Tuy nhién, kénh SWIR-1 c¢6 d6 phan giai 1a 20 m vi

vay can ap dung phuong phap ting cuong chat
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lwong anh (Pan-Sharpening) dé cac kénh c6 ciing do
phan giai 10 m. Nghién ctru da sir dung phuong phap
tang cudng chat lwong anh THS dé tang cudng kénh
SWIR-1, két qua nghién ctru cho thay kénh SWIR-
1 sau khi dugc tang cuong chat lugng anh c6 do
phan giai khong gian tang 1én (10 m) (Error!
Reference source not found.).

Hinh 4. Két qua trudc (A) va sau (B) khi ting cudng chit lwong dnh kénh SWIR-1

2.3. Phén logi dinh hwéng dya trén déi twgng
dét do thi

Phan loai anh bang phuong phéap phén loai dinh
huéng trén dbi twgng sir dung phan mém eCognition
Developer 64, gom 2 budc chinh 1a phan doan anh
(segmentation) va phan loai anh (Classification):

Budéc 1: Phan doan anh 1a qué trinh chia nho hinh
anh thanh cac phan nho (segment) thong qua thuat
toan gop cac diém anh 1an can c6 muc do déng nhat
vé dic diém phd va phan bd khong gian ma mét
ngudi co thé nhan biét dwoc (Willhauck &
Schneider, 2000). Trong nghién ctru nay, cac thong
s6 phan manh dugc lya chon theo phuong phép thir
sai va nhan thiy cac tham sb theo ty 1 1 1; hinh
dang (shape) 1a 0,1 va d6 chit (conpactness) 1a 0,5
pht hop véi dbi twong dat db thi.

Budc 2: Phan loai anh

~ Budc 2.1: Tinh toan céac chi s6 ding dé phan loai
dat do thi

e Chi s6 khac biét xay dung

Ban do dét d6 thi dwoc thanh 14p ty dong thong
qua chi s6 NDBI thuong c6 do chinh xac cao, dua
trén co sé phan xa phd hdng ngoai ngén va phé can
hong ngoai (Zha et al., 2003). Tuy nhién, théng tin
dét do thi thuong bi nhidu bai yéu t6 thuc vat, dac
biét 1a thuc vat c6 ham luong nuéc thap do kha ning
phan xa pho cua 1a cay kho trong dai hong ngoai
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ngén rat cao (Xu, 2008), cong thirc duge xac dinh
nhu sau:

SWIR-NIR
SWIR+NIR

NDBI= (Zha et al., 2003)

)
Chi sb dat xay dung moi

Chi s6 dat xay dung méi (New Build — up Index)
dugc Jieli et al. (2010) phat trién dé chiét tach khu
vuc dan cu d6 thi tir anh vé tinh Landsat TM.

_ SWIRI*RED
~ NR @)

NBI
— Chi s x4y dung co s&

Nham nang cao d6 chinh xac cho két qua giai
doan anh, Ridd (1995) d& mé hinh hoa dat db thi tir
ba hop phan: thuc vat xanh (green vegetation), bé
mit khong tham (impervious surface material) va
dét (exposed soil) nham danh gi4 sy thay ddi cua do
thi. Theo danh gia ctia Xu (2008), mac du mé hinh
V-I-S (vegetation-impervious-soil) duoc rng dung
phd bién cho nghién ctru vé d6 thi, tuy nhién viéc
khong tinh dén hop phan nudc da gay sai sb nhat
dinh cho cac két qua nghién ctru. Hon nita, nudc 1a
mot thanh phan khong thé thiéu cua bat ky mot hé
sinh thai nao. Vi vay, Xu (2008) da dé xuat phuong
phap phan loai d4t d6 thi dya trén 3 hop phan: cay
xanh, nuge va dat xay dung. Can ctr vao ba hop phén
nay, cac chi s6 lan luot dugc sir dung gom: Chi sb
chi sé thuc vat hiéu chinh mat dat (SAVI - Soil-
adjusted vegetation index), chi sé NDBI va chi sé
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khac biét nudc cai thien (MNDWI-Modified
Normalized Difference Water Index). Tur d6, Xu
(2008) da xay dung nén cong thirc tinh chi sé 1BI
dung dé phan loai dat d6 thi véi do chinh xac cao,
chi s6 IBI dugc tinh nhu sau:

NDBI - SAVI+ MNDWI

_| ;

(4)

Trong d6, chi s6 MNDWI va chi s6 SAVI dugc
tinh theo cong thuc (5) va (6)

Green - SWIR

MNDWI= (Xu, 2006) (5)
Green + SWIR
SAV]= (HD*(NIR-RED) (Huete, 1988) (6)
(NIR+RED+L)

_ Trong do: L la h¢ s6 hiéu chinh c6 gia tri tr 0
dén 1, Huete (1988) nhan thay hé so L thay doi theo
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mat d6 thuc vat (L = 0 tai noi c6 thuc vat cao, va L
= 1 tai noi c¢6 thuc vat thap), Huete (1988) da sir
dung mét hing s6 L = 0,5, do né c6 thé 1am giam
dang ké nhidu soéng mat dat cua tham thyc vat.

Budc 2.2: Phin loai ddi twong dit dé thi

Nghién ciru str dung 115 diém khao sét thyc dia
(30% tong s diém khao sat) dé tién hanh tinh toan
cac ngudng gia tri phan loai (Chen et al., 2014)
tuong ng véi ddi twong duge dinh nghia trong 0,
két qua tinh toan ngudng gia tri dwoc thong ké trong
0. Cac ngudng gia tri nay da dugc tinh toan va hiéu
chinh biang phuong phép thir sai dé dat d6 chinh xac
cao nhét cho ting chi s6 (Nguyén Kiéu Didm va ctv.,
2021). Qua d6, nghién ciru tién hanh phén loai dat
d6 thi thong qua cac ngudng gia tri phan loai trong
0.

Bing 3. Pinh nghia cic dbi twong dwoc sir dung trong nghién ctru

DPoi twong  Pinh nghia

Do thi
DAt khac

Vit lidu nén 1a nhua duong, gach, bé tong; toa nha khu thwong mai va cong nghiép; khu dan
cu; dudng giao thong (cau, bai xe, dudng 16, duong nong thoén). )
Tham thuc vat (dat nong nghiép, khu vuc c6 thuc vat); dat trong, dat bo hoang; dat mat nuac.

(Nguén: Hussam, 2019)

Bang 4. Ngudng gia tri cac chi,sf') dung dé phan
loai dat dé thi dwoc thong ké tir 30% so
diém khao sat

Chi s6 phén Nhom dit @6 Nhom dat khac
loai thi

NDBI > 0,02 < 0,02
IBI >-0,02 < -0,02
NBI > 1800 < 1800

2.4. Panh gia do chinh xac
2.4.1. Panh gid dg tin cdy két qua phan logi dat
do thi dua vao cdc chi s6 NDBI, NBI, IBI

Theo Chrisman (1987), d6 chinh xac ctia két qua
giai doan dugc danh gia thong qua do chinh xac toan
cuc cua ma tran sai s6. Khi do chinh xac toan cuc
cang cao thi két qua phan loai cang chinh xac. Tuy
nhién, hién nay chua c6 khung tiéu chuin vé do
chinh x4c cua két qua phén loai bang phuong phap
vién tham, dic biét 1a cac két qua vé dit do thi, doi
Bang 5. Bang ma tran sai sé

hoi c¢6 d6 chinh xac cao. Nguyén nhan 1a do khung
tiéu chuan cia phuong phap nay thuong phu thudc
vao dbi trong va muc tiéu cua ban dd can phan loai.
Vi thé, nghién ctu s dung do chinh xac toan cuc la
85% 1am tiéu chuén phan loai d6 thi, do hé sé nay
thuong duoc sir dung lam tiéu chuén dé danh gia do
chinh xac ban d6 chuyén dé va ban d6 hién trang sir
dung dat hién nay (Foody, 2008), vi du nhu trong
cac nghién cau cta Abeyta & Franklin (1998),
Brown et al. (2000), Ge et al. (2007), Mansour et al.
(2020), Rana & Suryanarayana (2020), Rogan &
Chen (2004), Wright & Morrice (1997) da sir dung
d6 chinh xac 1a 85% lam tiéu chuan dé danh gia két
qua phén loai.

Nghién ctru sir dung két qua khao sat thuc dia vé
dat d6 thi tai thoi diém thang 9 nim 2020 dé tién
hanh danh gia do chinh xac két qua giai doén, st
dung bang ma tran sai s6 dugc thé hién trong 0 dé
tinh toan d6 chinh xac toan cuc.

Giai doan
Dit do thi Pit khic Téng P chinh xic
. DAt do thi a b ath (a/( a+b))x100
Theedid  pikhie  c d c+d (d/(c+d))x100
Tong atc b+d atb+c+d
Do tin cay (al(a+c)) x100 (d/(b+d)) x100
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Trong dé: a,b,c,d 1a tong s6 diém khao sat thuc
dia duoc so sanh voi két qua giai doan. D6 chinh xac
toan cuc (T) dugc xac dinh boi cong thuc (7)

D§ chinh x4c toan cuC (T) =
Tong so pixel phan loai dung %100 (BOgOI iubova &

at+b+c+d
)

Ngoai ra, nghién ctru con str dung hé sé Cohen’s
Kappa (Cohen’s Kapa coefficient) dé danh gia su
tuong dong (hay phu hop) giita két qua phén loai dat
d6 thi va dat do thi ngoai thuc dia, dugc xac dinh boi
cong thirc (8)

Téng sb pixel dugc phan loai

Tymkow, 2014)

Téng céc dai lugng trén duong chéo _

E=

(a+c) x (atb) + (b+d) x (c+d)

Tap 57, S6 Chuyén dé Méi truong va Bién doi khi hdu (2021)(2): 190-201

(T D - (Cohen, 1960)

8)
Trong d6: T 1a d6 chinh xac toan cuc két qua
phan loai;

E 1a ty 1¢ phan loai chinh x4c mong mudn c6 thé
dugc dy doan trude, nghia 1a E gop phan wdc tinh
kha nang phan loai chinh xéac trong qué trinh phan
loai thuc su. Gia tri cia E dugc tinh bang thuong s6
cua tong cac dai lugng trén dudng chéo chia cho
tong toan bg cac dai luong trong bang tich cua hang
va cot tdng cua bang ma tran sai s, duoc thé hién
trong Bang 4 va cong thuc (9) (Lé Van Trung,
2015).

Téng toan bg cac dai luong
Bing 6. Tich ciia hang va cgt tng ciia bang ma
tran sai so
(a+c) x (at+b)
(a+c) x (c+d)
Cohen (1960) va
(2014) nhan dinh rang:
K< 0,2: Chi
agreement)

(b+d) x (a+b)
(b+d) x (c+d)

Bogoliubova & Tymkow,

sé twong dong thap (poor

0,2 <K < 0,4: Chi s6 trong dong duéi trung binh
(fair)

0,2 <K < 0,4: Chi sb twong ddng trung binh, vira
phai (moderate)

0,6 <K < 0,8: Chi s6 twong dong cao (good)

0,8 <K < 1: Chi sb twong dong rat cao (very
good)
2.4.2. So sanh dt do thi dugc phdn logi Véi s6
liéu thong ké phdn bo dat dé thi

Nghién cttu tién hanh so sanh dién tich dat do thi
duogc phén loai dua trén anh Sentinel-2 véi dién tich
dét d6 thi duoc thu thap tir sé liéu thong ké nam
2020. Trong d6, dién tich dat do thi théng ké 1a tong
dién tich cac loai dét: dat ¢; dat xay dung try s¢ co
quan; dat xay dung cdng trinh sy nghiép; dat phat
trién ha tang cap quoc gia, cap tinh, cap huyén, cap
xd; dat san xuit, kinh doanh phi néng nghiép; dat
ton gido, dat tin ngudng va dat phi néng nghiép
khac.

3. KET QUA THAO LUAN
3.1. Phin loai dit dé thi dua trén cac chi s6
NDBI, NBI, IBI nim 2020

Viée xdy dyng ban d6 va tinh toan dién tich dét
d6 thi dya trén cac chi so IBI, NBI, NDBI nam 2020

(atc) x (atb) + (b+d) x (atb) + (atc) x (c+d) + (b+d) x (ct+d)

196

©)

(0 va Error! Reference source not found.). Két
qua cho thay khi dugc phan loai bang cac chi s6 khac
nhau thi dién tich va phan bd dat d6 thi s& khac nhau.
Két qua danh gia do chinh xéac gitra dat do thi dugc
phan loai bang cac chi s6 IBI, NBI, NDBI véi dat do
thi khao sat thyc dia cho thdy chi s6 IBI ¢6 d6 chinh
xé4c cao nhat (Muc 3.3). Do d6, dién tich dat d6 thi
duoc phan tich cling chinh xac hon. Khi so sanh di¢n
tich dat d6 thi dugc phén loai bang cac chi s6 IBI,
NBI, NDBI thi d& dang nhan thay TP. Ca Mau c6
dién tich dat do thi dugc phan loai duwa trén chi sb
IBI thap hon dién tich dét d6 thi duoc phan loai dya
trén chi s6 NDBI va NBI. Vi viéc phan loai bang chi
s6 IBI cho do chinh xéac cao nhit nén né it nham Ian
cac dbi trong khac thanh dat d6 thi. Nguoc lai, tai
quan Ninh Kiéu va TP. Long Xuyén, dit d6 thi dugc
phan loai dia trén chi s6 IBI ¢6 do chinh xac thap
hon TP. Ca Mau. Vi véy, dién tich dat d6 thi duoc
phan loai dia trén chi s6 IBI cao hon dién tich dat
d6 thi dugc phan loai dua trén chi s6 NDBI va NBI
(do nham Ian nhiéu d6i twgng khéc thanh dat do thi).
Nguyén nhan la do mat d¢ d6 thi tai TP. Ca Mau
thap hon so véi TP. Long Xuyén, quan Ninh Kiéu
(Nguy2n Tan Loi, 2021) va véi kha ning nhan dang
tdt dat d6 thi cua chi s6 IBI, dién tich dat do thi duoc
phan loai bang chi s6 IBI thip hon chi s NBI va
NDBI, nguoc lai vi mat do d6 thi tai TP. Long
Xuyén va quan Ninh Kiéu cao nén cac déi twong dat
khéc co dién tich nho, xen 1an trong khu vuc d6 thi
d& bi phan loai nham I4n thanh dét d6 thi, do d6 dién
tich dat d6 thi dugc phén loai bang chi s 1Bl cao
hon chi s NBI va NDBI.

Két qua thong ké trén phan mém SPSS cho thay
dién tich dét d6 thi duoc thdng ké nam 2020 tai Quan
Ninh Kiéu co su twong ddng cao véi dién tich dét do
thi dugc phan loai bang chi sb IBI, vai hé sb twong
quan r = 0,96 va c6 do chénh léch V& dién tich thap
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(30,5 ha, twong tng 2% dién tich), dwoc thé hién
trong 0. Nguoc lai, két qua thong ké ciing cho thiy
TP. Long Xuyén c6 su twong dong thip giira dién
tich dat do thi dwoc phan loai va dién tich d6 thi
duogc thong ké, véi hé sb trong quan r = 0,73 va co
su chénh 1éch cao gitra dién tich d6 thi dugc phan
loai va dién tich dat d6 thi duoc kiém ké (chénh léch
287,4 ha, twong tng voi 14,4% dién tich). Nguyén
nhan 1a do cach nhan dang ddi twong dét d6 thi bang
phuong phap vién tham va phuong phap thong ké
khac nhau. Vi du nhu cac khu vuc dét tréng (hoic
thyc vat phua) trong khu dan cu ¢6 muc dich sir dung
1a dat &, khi thuc hién théng ké sé thuoc nhom dat
d6 thi, tuy nhién khi phan loai bang phuong phap
vién tham thi s& thudc nhom dat khac. Vi thé, dién
tich dat do thi duoc thong ké thuong c6 xu hudng
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I6n hon dién tich dat d6 thi duoc phan loai bang
phuong phép vién tham. Pay ciing 1a mot trong
nhiing han ché cua phwong phap, do chi phan loai
dua theo hién trang trén anh nén mét sé déi tuong
khong diing véi muc dich sir dung dat theo thong ké.
Chinh vi thé, quan Ninh Kiéu 1a khu vuc it ¢6 su
chénh 1éch gitra dién tich dat do thi dwoc Kiém ké va
dién tich dat d6 thi duoc phén loai tir anh Sentinel-
2. Do mat do dat do thi tai quan Ninh Kiéu cao nén
khéng c6 su khac nhau nhiéu vé hién trang thuc té
va hién trang théng ké. Bong thoi, nghién ctu cho
thy dién tich dat d6 thi duoc kiém ké thuong l6n
hon so véi dién tich d6 thi dugc phan loai va phuong
phap phan loai dat d6 thi dua trén chi s6 IBI ¢6 kha
ning nhan dang tét dién tich dt do thi véi d6 chinh
xac vé dién tich >85%.

Quian Ninh Kiéu Tp. Long Xuyén
1800 2250
1600 13332 2000
= 40 59993
£} ger - 1750
= 1200 o] = 1500
o 1000 b s
: . T
g™ 25 3 1000
= 600 e 3
g ) 2 7o
& #5959 =
A 400 72577 & 500
200 ????? S 250
99559
0 - 0
Thong ke Théng ké
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Hinh 5. Biéu d théng ké dién tich dé thi dwgc phén leai tir cac chi s6 IBI, NBI, NDBI tai quan Ninh
Kiéu, TP. Long Xuyén va TP. Ca Mau nim 2020
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Quan Ninh Kiéu
Il Do thi
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Hinh 6. Ban d6 dit d6 thi dwoc xay dung tir cac chi s6 IBI, NBI, NDBI niim 2020 tai quan Ninh Kiéu,
TP. Long Xuyén va TP. Ca Mau

3.2. P chinh x4c két qua phan loai dat do thi
dwa trén cac chi so IBI, NBI, NDBI nam
2020 tai 3 khu vue nghién ciru

Két qua danh gia do chinh xac dat do thi dugc
phan loai tai 384 diém khao sat cho thiy phwong
phép phan loai d4t d6 thi c6 d6 chinh xéac cao, dic
biét khi phan loai bang chi s6 IBI, véi trung binh d6
chinh x4c toan cuc tai quan Ninh Kiéu, TP. Long
Xuyén va TP. Ca Mau tuong tng la 89,3%, 87,4%
va 90,9%. Chi s6 phan loai c¢6 d6 chinh xé4c thip nhat
1a chi s6 NBI véi d6 chinh xac toan cuc tai 3 khu
vuc tuong tng la 85,7%, 85% va 87,7% (0). Nguyén
nhan cua sy khac biét vé do chinh xac tai 3 khu vuc
nghién ctu la do su khac biét vé dic diém do thi nhu
mat do dat do thi, cau trac do thi, dic diém dan cu,
vi thé khi sir dung ciing mot ngudng gia tri phéan loai
d6 thi thi c6 su khac biét vé do chinh xac. Ngoai ra,
su khac biét nay cting bi anh huéng bai ty 16 may
che tai 3 khu vyre nghién ctu, cu thé tai khu vuc TP.
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Long Xuyén co ty I& may che cao nhét thi d6 chinh

xac thap nhat, nguoc lai tai khu vuc TP. Ca Mau co

ty 1€ may che thap nhat thi d6 chinh xac cao nhat.

Bing 7. Két qua danh gia d9 chinh xdc toan cuc
cac chi s6 phan loai dat dé thi

Chi s6 phén loai NDBI (%) 1Bl (%) NBI (%)

Quan Ninh Kiéu 86,4 89,3 85,7
TP. Long Xuyén 85,8 87,4 85,0
TP. Ca Mau 88,3 90,9 87,7

Bing 8. Két qua thong ké h¢ sé Kappa ciia cic
chi s6 phén loai dat do thij

Chi s6 phén loai NDBI IBI  NBI
Quan Ninh Kiéu 0,72 0,78 0,69
TP. Long Xuyén 0,72 0,75 0,69
TP. Ca Mau 0,77 082 075

Bén canh do, két qua théng ké hé sé Kappa clng
cho thay dat d6 thi dugc phan loai c6 twong dong
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cao voi dat do thi ngoai thyuc dia, dac biét khi phan
loai bang chi sb IBI, trong d6 tai TP. Ca Mau la khu
vyc ¢6 su tuong dong cao nhat, voi hé sé Kappa
tuong ung la 0,82. Nguoc lai, dat d6 thi duoc phan
loai bang chi s6 NBI ¢6 twong dong thap nhat voi
dét d6 thi ngoai thyc dia, dic biét TP. Long Xuyén
va quan Ninh Kiéu la khu vuc c6 hé sé Kappa thap
nhét, véi hé s6 Kappa tuong tng 1 0,69 (0).
3.3. So sanh va dé xuit cac chi s6 ¢6 do chinh
xéc cao trong phan loai dat dé thi

Két qua danh gia do chinh xac cho thdy phuong
phap phan loai dat do thi dua trén chi s6 IBI ¢6 do
chinh xac cao nht. Nguoc lai, khi phan loai d6 thi
dya trén chi s6 NBI c¢6 d6 chinh xac thip nhat.
Nguyén nhén 1a do chi s6 IBI 1a sy két hop cua ba
chi s6 SAVI, MNDWI va NDBI d3 lam giam thong
tin nhidu caa cac déi tugng do dic thu khu vuc d6
thi rat da dang vé dbi twong va lam tang do tuong
phan quang pho cac dbi tuong sur dung dat, giup lam
néi bat cac dbi twong dat do thi (Nguyen Hoang
Khanh Linh, 2011), vi vay Viéc phan loai dét do thi
dva trén chi sé IBI ¢6 d0 chinh xac cao nhét. Nguoc
lai, chi s6 NDBI va NBI chi nhan dang duoc mot dbi
tugng chinh 1a d6 thi, nhung déc thu cta khu vyce do
thi 1a rat da dang vé ddi twong, nén phuong phap
phan loai dya trén mot chi sb riéng biét rat dé bi
nhdm 13n giita cac déi twong véi nhau. Ngoai ra,
theo nghién ciru cua As-syakur et al. (2012), chi s6
IBI c6 do chinh xac cao hon chi s6 NDBI, do kha
nang phan tach hién trang do thi va dat trng cua chi
s6 IBI tét hon chi s6 NDBI (v6i d6 chinh xac khi
phéan loai tai khu vyc xay dung thuoc Denpasar,
Bali, Indonesia tuong tng la 70,18% va 67,6%).

Két qua nghién ctru ciing nhan thay phuong phéap
phan loai dat d6 thi bang cac chi sé IBI, NDBI, NBI
¢ do chinh xé4c dat tiéu chuin phén loai dét do thi.
Dong thoi két qua danh gia hé s Kappa ciing cho
thiy dat do thi dugc phén tich bang chi s6 NDBI,
NBI, IBI ¢6 tuong ddng cao vai dat do thi ngoai thuc
dia. Nguyén nhan 1a do céc chi sb I1BI, NDBI, NBI
dugc xay dung théng qua phan xa cia dai song
SWIR, dai song nay c6 kha nang phan xa tdt cac vat
liéu cAu tao nén dat do thi (nhu cong trinh xay dung
hay bé mit khong tham) (llehag et al., 2019), chinh
vi thé viéc phan loai bang céc chi s nay c6 sy trong
ddng cao véi dat do thi.

Két qua danh gia do chinh xac (0 va 0) va két
qua so sanh di¢n tich d6 thi duoc phén loai va dién
tich dat d thi dugc thong ké (0) cho thay d¢ tin cay
cua két ‘qua phén loai dat d6 thi dua trén cac chi s6
duoc xép theo ther tu giam dan nhu sau IBI, NDBI
va NBI. Két qua nay ciing tuong tu véi két qua théng
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ké d¢ tin cay cac chi s6 phén loai d6 thi trong nghién
ctru cua Lynch et al. (2020), trong d6 d6 chinh xac
cua chi s6 IBI la cao nhat (96,77%), tiép dén la chi
s6 NDBI (92,6%), thap nhat la chi s NBI (90%).
Diéu nay cho thay chi s6 IBI ¢c6 d9 tin cay cao nhat,
do d6 nghién ctru dé xuat sir dung chi sb nay trong
phan loai dat do thi.

4. KET LUAN

Phuong phap phan loai dat d6 thi dua trén cac
chi s6 IBI, NDBI, NBI c6 db tin cay dat tiéu chuan
phan loai dat d thi, trong d6 chi s6 IBI ¢6 d6 chinh
xac toan cuc va hé sé Kappa cao nhat. Bdng thoi,
dién tich dat d6 thi duoc phan loai bang chi sb IBI
ciing ¢6 tuong quan cao nhat véi dién tich dat do thi
dugc thong ké nam 2020. Vi thé, nghién ciru dé xuat
sir dung chi s6 IBI dé phén loai dat d6 thi. Chi s6
NBI c6 d6 tin cay thip nhat, vi thé khong nén sir
dung chi s6 nay dé phan loai dét do thi.
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Pé tai nay dugc tai trg boi Dy an Nang caflp
Truong Pai hoc Can Tho VN14-P6 bang nguon von
vay ODA tir chinh pha Nhét Ban.
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