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Tom tét

Qua trinh do thi hoa va sy gia ting dan s6 da dan dén su thay d6i manh mé trong str dung dat khu vuc do thi, trong d6 co6 su md rong
dién tich bé mit khong tham. Bai bdo nay trinh bay két qua danh gid su thay déi dién tich bé mit khong thdm khu vuc thanh phé Thanh
Hoa giai doan 2015 - 2021 tir dit liéu anh vé tinh Sentinel 2 MSI. 02 canh anh vé tinh Sentinel 2 MSI chup ngay 21-12-2015 va 13-01-
2021 duoc st dung dé tinh chi s6 dét xay dung NDBI, sau d6 phan loai bé mat khong thdm bang phuong phéap phan nguong. Két qua
nghién ctu chi ra ring, dién tich bé mgt khong tham tai thanh phd Thanh Hoéa ¢6 su gia ting nhanh chong sau 5 ndm, tir 1021,89 ha
lén 1840,02 ha. Két qua nhan duoc trong nghién ciu cung cap ngudn thong tin khach quan phuc vu cong tac quy hoach va st dung
hop ly tai nguyén dat dai khu vuc do thi.

Tur khéa: mdt khong tham, vién tham, Sentinel 2 MSI, NDBI, thanh phé Thanh Hoa.

Abstract

Urbanization and population growth have caused a great change in urban land use, including an expansion of impervious surface area.
This paper presents the results of the assessment of the change of the impervious surface area in Thanh Hoa city in the period 2015-
2021 from Sentinel 2 MSI satellite image data. Two Sentinel 2 MSI satellite imagery in 21-12-2015 and 13-01-2021 were used to
calculate the NDBI index, and then classify the impervious surface using the threshold classification method. The results show that the
impervious surface area in Thanh Hoa city has a rapid increase after 5 years, from 1021.89 ha to 1840.02 ha. The results obtained in

the study provide objective information for planning and rational use of urban land use/land cover.
Keywords: impervious surface, remote sensing, Sentinel 2 MSl, NDBI, Thanh Hoa city.

1. Mo déu

Bé mt khong thdm (impervious surface) 1a mot chi s6 quan trong
duoc stt dung trong danh gida muc do do thi héa cting nhu tac dong
ctia n6 dén moi truong khu vuc do thi. Su gia ting dien tich bé mat
khong thdm da dan dén nhimg anh hudng tieu cuc dén moi truong
do thi nhu hiéu tng dao nhiét do thi ciing nhu gop phan ddy nhanh
tac dong cda bién doi khi hau. Danh gia su thay déi dién tich bé
mdt khong tham trd thanh mot van dé co tinh cdp thiét, cung cdp
thong tin kip thoi gilip cac nha quén ly trong cong tac quy hoach
va strdung hop ly tai nguyén dat dai khu vuc do thi.

Do cdu tric bé mat do thi rdt phuc tap, cac phuong phap
phan loai truyén thong gdp nhiéu kho khan khi chiét tach thong
tin bé mat khong thdm tir dir liéu vién tham. Dé khic phuc han
ché nay, Ridd (1995) [6] dd mo hinh hoa do thi tir ba hop phan
(V-1-S): Cay xanh (V - vegetation), bé mat khong tham (I -
impervious surface) va ddt (S - soil) nhdm danh gia su thay déi ctia
bé mt do thi. Mo hinh V-I-S da duoc st dung rong rai trong cac
nghién ctu vé phan loai lop phu/str dung dat do thi, tuy nhien mo
hinh nay cting c6 nhuoc diém khi khong tinh dén hop phan nusc
[5]. Zha et al. (2003) [7] da dé xudt chi s6 ddt xay dung NDBI
(Normalized Difference Built - up Index) dua trén co s¢ dat xay
dung co he s6 phan xa & dai song gitta hong ngoai (SWIR) cao
hon hén so v6i dai song can hong ngoai (NIR), diéu nay khac biét
hoan toan so voi cac doi tugng bé mit khac nhu thuc vat, dat
tréng hay nuéc mat. Mot s6 nghién ciu ¢ Viét Nam nhu Nguyén

Thi Thdy Hanh (2019) [1], Trinh Lé Hung (2020, 2021) [2, 3],
Nguyén Hoang Khanh Linh (2011) [4] cang da st dung cac chi s6
dat do thi khac nhau trong phan loai st&t dung dat/lop pha do thi
tir anh vién tham quang hoc nhu Landsat, Sentinel 2 MSI. Cac két
qud nhan duoc trong cac nghién ciu trén thé gi¢i va & Viét Nam
cho thdy, phuong phap chi s6 dat do thi c6 hieu qua va don gian
hon so voi céc phuong phap phan loai truyén thong khi phan loai
str dung dat/lop pha khu vuc do thi.

Bai bao nay trinh bay két qua danh gia su thay ddi dién tich
bé mit khong tham khu vuc thanh phs Thanh Hoéa béng chi s6
NDBI xac dinh tir anh vé tinh quang hoc do phan giai cao Sentinel
2 MSI giai doan 2015 - 2021.

2. Phuong phép nghién ctu

Dt liéu vién tham str dung trong bai béo la anh vé tinh quang hoc
Sentinel 2 MSI. Vé tinh Sentinel 2 MSI, bao gdm 2 vé tinh c6 dic
diém hoan toan gidng nhau (Sentinel 2A (2015) va Sentinel 2B
(2017) cung cdp anh & 13 kénh phé trong ddi song nhin thdy va
héng ngoai véi chu ky cap nhat trong 5 ngay. Anh Sentinel 2 MSI
c6 do phan giai khong gian tir 10 — 60 m, cac kénh & dai séng
nhin thay va can hdng ngoai c6 do phan giai khong gian 10 m,
céc keénh hong ngoai gitra (kénh 11, 12) c6 do phan gidi khong
gian 20 m. V6i do phan giai khong gian cao, thoi gian cap nhat
ngan, duoc cung cdp mién phi, anh vé tinh Sentinel 2 MSI c6 thé
str dung hiéu qua cho cac nghién ctu & quy mo cdp ving.
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Béng 2. Dic diém dnh ve tinh Sentinel 2 [nguon].

Kénh Budc séng (um) Do phan giai (m)
1 0,421 — 0,457 60
2 0,439 — 0,535 10
3 0,537 -0,582 10
4 0,646 — 0,685 10
5 0,694 -0,714 20
6 0,731 -0,749 20
7 0,768 — 0,796 20
8 0,767 — 0,908 10
8a 0,848 - 0,881 20
9 0,931 -0,958 60
10 1,338 -1,414 60
11 1,539 - 1,681 20
12 2,072 -2,312 20

Anh Sentinel 2 MSI sau khi thu thap va tién xt ly dugc cét
theo ranh gi¢i khu vuc nghién ctu. Phan xa phd tai kénh hong
ngoai gitra va can hong ngoai duoc sir dung dé tinh chi s6 NDBI
theo cong thic sau [7]:

NDBlzpswun_pMR (1)
pSWIRl + pN]R

O day: pswiri va pai 1a gia tri phan xa phé tai cac kénh
héng ngoai gitra (kénh 11) va can hdng ngoai (kénh 8) anh vé
tinh Sentinel 2 MSI.

Sau khi tinh chi s6 NDBI, phuong phap phan nguong
(threshold) dugc str dung dé phan loai bé mit khong tham véi cac
doi tugng bé mat khac. Két qua nhan dugc 1a mot anh nhi phan,
trong d6 bé mat do thi dugc phan tach thanh 2 lop: bé mit khong
thadm va cac doi tuong bé mat khac. Co thé gan gia tri 1 cho bé
mat khong thdm va gia tri 0 cho cac déi tuong con lai.

3. Két qua va thao luan

Khu vuc thir nghiém duoc lua chon la thanh phé Thanh Héa, tinh
Thanh Hoéa. Day la trung tam hanh chinh, kinh t&, van hoa, chinh
tri va khoa hoc - ky thuat ctia tinh Thanh Héa, la do thi clra ngo
ndi vung kinh té€ trong diém Bic Bo v6i Bic Trung Bo. Sau hon 20
nam ké tir ngay thanh Iap, thanh phé Thanh Hoa da phat trién mot
cach manh mé, t6¢c do do thi hoa dién ra nhanh chong va tro
thanh do thj loai | vao nam 2014. Hién nay, thanh phé Thanh Héa
c6 dién tich ty nhién 153,78 km? v6i 20 phuong va 17 x4, dan sg
hon 400 nghin nguoi va la moét trong nhimg do thi c6 quy moé dan
s6 va dien tich lon ctia khu vuc phia Bic.

Trong nghién ctu str dung 02 canh anh vé tinh Sentinel 2
MSI, chup ngay 21-12-2015 va 13-01-2021. Cac anh khong bi
anh huong bai diéu kién thoi tiét (may, suong mu) va dugc chup
vao thoi diém tuong dong trong ndm dé tranh nhing anh hudng
cta sy khac biét vé thoi gian dén 16p pht bé mat. Dir lieu vién
tham dau khu vyc thanh phs Thanh Hoa vao & t6 hop mau tu
nhién duoc trinh bay trén hinh 1.

Do anh Sentinel 2 MSI duoc thu thap & muc xi ly L2A (da
dua vé gid tri phan xa dinh khi quyén), trong nghién ctu chi tién
hanh hieu chinh khi quyén va cdt anh theo ranh gigi khu vuc
thanh pho Thanh Hoéa. Cac kénh hdng ngoai gita (kénh 11) va
can hong ngoai (kénh 8) dugc str dung dé tinh chi s6 NDBI theo
cong thuc (1). Két qua tinh chi s6 dat xay dung NDBI khu vuc
thanh phé Thanh Hoéa tir anh vé tinh Sentinel 2 MSI nam 2015 va
2021 duoc trinh bay trén hinh 2. Trén anh chi s6 NDBI, cac pixel
mau tréng sang dai dién cho céac khu vuc bé mit khong tham (dat
xay dung, mdi ton, duong bé tong...), cac pixel mau xam thé hién
cac khu vuc dat trong, dat nong nghiép..., trong khi cac pixel mau
t6i thé hien nhing khu vuc c6 bé mit nuoc.

21.12.2015

13.01.2021

Hinh 1. Anh veé tinh Sentinel 2 MSI ngay 21-12-2015 va 13-01-2021 khu vuc thanh ph& Thanh Héa & t6 hop mau ty nhién.
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21.12.2015

13.01.2021

Hinh 2. Két qua xac dinh chi s6 NDBI tir anh Sentinel 2 MSI nam 2015 va 2021.

Két qua phan loai bé mat khong tham khu vuc thanh phé
Thanh Hoa, tinh Thanh Héa bang phuong phéap phan nguong tir
chi s6 NDBI xac dinh tir dnh vé tinh quang hoc Sentinel 2 MSI
dugc trinh bay trén Hinh 3. D&i véi khu vuc thuc nghiem nay, gia
tri nguong (0.12) dugc 1ay bang phuong phap chuyeén gia trén co
s& phan tich lugc d6 histogram cua anh chi s6 NDBI. Qua trinh
thuc hién dugc tién hanh trén phan mém xa ly anh ENVI 5.2, Trén
hinh 3, mau do dai dién cho cac bé mit khong tham, mau tring
thé hién cac khu vuc con lai.

Dé danh gia do chinh xac két qua phan loai, 120 diém ngau
nhién tir dnh phan loai bé mit khong tham khu vuc thanh phs
Thanh Hoéa dugc so sanh véi anh vé tinh do phan gidi cao Google
Earth. K&t qua cho thdy, do chinh xac téng thé khi phan loai bé
mat khong tham st dung chi s6 NDBI xdc dinh tir anh Sentinel 2
MSI dat 88,33 %, chi s6 Kappa dat 0,826. Nhu vay, c6 thé nhan
dinh, két qua phan loai bé mit khong thdm khu vuc thanh phs

Thanh Hoéa bang chi s6 NDBI ¢6 d chinh xac dam bao. Bén canh
do, mot s6 khu vuc dat nong nghiép sau khi thu hoach bj phan
loai nham 1an thanh bé mit khong tham. Diéu nay co thé ly giai
do phan xa phé dat cao cta dat kho & kénh hong ngoai gitra,
tuong dong vaéi dac diém phan xa phé cda bé mat khong tham.

Tu két qua nghién ctu cho thdy, dién tich bé mat khong
tham khu vuc thanh phé Thanh Héa nam 2021 c6 su gia tang kha
I6n so voi ndm 2015. Theo két qua phan loai, dién tich bé mgt
khong thdm khu vuc nghién cdu nam 2015 dat 1021,89 ha, trong
khi ndam 2021 dat 1840,02 ha. Nhu vay, sau hon 5 nam, dién tich
bé mat khong tham ¢ thanh phd Thanh Hoéa da ting khoang hon
800 ha, tuong duong véi 80,06 %, tuong duong khoang 16 %/nam.
Ngoai khu vuc trung tam thanh phg, so véi ndm 2015, cac khu
vuc bé mit khong thdm nam 2021 da gia tang dang ké & vung
ngoai 0, nhdt la & phia nam khu vuc nghién ciu.
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Hinh 3. K&t qua phan loai bé mit khong tham khu vuc thanh phé Thanh Hoa nam 2015 va 2021 str dung chi s6 NDBI.
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4, Két luan

Anh vé tinh Sentinel 2 MSI v6i do phan giai khong gian cao (lén
dén 10 m), dugc cung cdp hoan toan mién phi co thé st dung
hiéu qua trong chiét tach thong tin bé mat khong thdm khu vuc
do thi. Két qua phan loai bé mit khong thadm bang chi s6 NBDI
xac dinh tlr anh vé tinh Sentinel 2 MSI nam 2015, 2021 cho
thdy, trong hon 5 ndm, dién tich bé mat khong thdm ¢ thanh
ph6 Thanh Hoéa da tang téi hon 80 %, tuong duong téc do gia
tang trung binh khodng 16 %/nam.

Két qua nhan duoc trong nghién ctu cung cap thong tin
dau vao khach quan, kip thoi, gidp cac nha quan ly trong giam
sat, quy hoach va sir dung bén vimg tai nguyén dat dai khu vuc
do thi.
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