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TOM TAT:

Chi sb danh gia chét luong sinh thai duoc
thiét 1ap théng qua bén chi sb (Chi sb thuc vat
khéac biét chudn héa (NDVI), Pd &m (WET), Chi
s& khd han thuc vat (TVDI) va Nhiét d6 (TEM)),
két hop véi phuong phap phan tich thanh phan
chinh (PCA) dé 4p dung déanh gia chat lugng sinh
thai cho tinh Thanh Héa trong ndm 2021. Chi s6
chi sb sinh théi vién thdm (RSEI) duogc tinh todn
trén co s& phan tich thanh phan chinh va su két
hop cta bbn chi sb cho ra céng thic sau: RSEI
= 0,23*NDVI + 0,2*WET -0,27*TVDI +0,1*TEM.
Can cu vao su bién ddi ctia 4 chi tiéu trén, cho
thdy méi truong sinh thai ctia Thanh Héa & miuc
t6t. Két qua cho thay, cac khu vuc cé chat luong
moi trudong sinh thai tét cht yéu bi gi6i han bai
diéu kién dia Iy, mat do6 dan sb it va it chiu tac
déng cta cac hoat dong kinh té con ngudi nhu
tai huyén phia Péng Béc tinh Thanh Héa (Quan
Héa, Muong Lat, Quan Son...), gia tri RSEI giao
dong tir 0,6 dén 1. Cac khu vuc cé chét luong
moi truong sinh théi kém chu yéu 1a cac khu vuc
c6 trinh d6 kinh té cao, dang dién ra qué trinh
do thi héa, khong gian xanh it va thuong xuyén
c6 hoat déng kinh té ctia con ngudi, va tap trung
cht yéu & phia déng cda tinh nhu tinh Thanh
Héa, Néng Coéng va Hau Loc, gia tri RSEI giao
dong tir 0,0 dén 0,4.

T khod: RSEI, Thanh Hod
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I. BAT VAN BE

Tinh Thanh Hod nam trong khu vuc chiu dnh
huéng ctia viing kinh té trong diém Béc Bo, ¢
nén kinh té dang trén da phat trién véi nhiéu linh
vuc khac nhau nhu du lich, néng - 1am nghiép.
Pac biét, nhiing nam gan day hoat déng céng
nghiép cta tinh Thanh Héa phét trién manh mé
g6p phan vao tang truéng kinh té cia tinh Thanh
Héa néi riéng va cad nudc néi chung. Bén canh
nhing khu c6ng nghiép ngay cang phat trién
lam gidm dan dién tich dat tréng, dat rung va
d4t canh tac néng nghiép. Van dé nay phan nao
anh hudng dén chét luong méi trudng sinh thai
cua tinh.

Dé c6 co sé dinh luong, déanh gid chat luong
sinh thai cta tinh Thanh Hda, bdo cdo lua chon
chi s6 sinh thai vién tham RSEI dé danh gia chat
lugng sinh théi ctia tinh Thanh Héa theo cac cap
dd khéac nhau.

Chi sb sinh thai vién tham RSEI duoc x4y dung
trén co sd cac yéu td vé nhiét do, dé 4m udt, do
kho6 han va chi sb tham thuc vat NVDI dé danh
gia téng hop chéat luong sinh thai moéi truong caa
mot khu vuc.

II. KHU VUC NGHIEN CUU VA DU LIEU SU DUNG

1. Vi tri khu vuc nghién citu

Thanh Ho& cé lanh thd rong lon: 11.129,48
km2, la tinh ¢6 dién tich 16n th 5 trong ca nudc.
Thanh hod ndm & vi tri trung chuyén gitta cac tinh
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phia Bic va cac tinh phia Nam
nuéc ta. Trong lich s noi day
ting 14 can c dia ving chéc
chéng ngoai xam, 1a kho nhan
tai vat luc phuc vu tién tuyén.
V@ dia hinh ctia Thanh Hoé rat
phong pht, da dang; la diéu
kién dé Thanh Hoa phat trién
cac nganh noéong - lam - ngu
nghiép toan dién va cho phép
chuyén dich co cidu dé dang
trong noéi bd tung nganh.

(Hinh 1).

2. Di lidu dnh vién thdm

Anh vién tham Landsat 8
dugc str dung trong béo céo dé
phuc vu cho xay dung cac ban
dd chuyén dé (Bang 1).

3. phuong phdp nghién citu

a. Chi s6 sinh théi vién thdm
RSEI:

Chi sb sinh théi vién tham
RSEI Xu (es al. 2013) dugc tinh
theo 4 thanh phén: D6 xanh,
d6 &m, do kho va do néng. Céc
tac dong cda timg thanh phan
dén méi truong sinh théi dugc
duoc xac dinh biang PCA. RSEI
c6 thé duoc tinh bing cach su
dung nhu sau phuong trinh (1),
trong dé6 Cx 1a trong sb ciia méi
chi sb:

RSEl = C, - Greenness + C,
+ Wetmess + C, - Dryness +
C .t Heat (1)

) Trong do, C, Cz.../Lé trong
sO tuong ung véi hé so tai theo
két qua phan tich thanh phan
chinh PCA.

Chi s6 RSEI duoc chia lam 5
muc (Bang 2).

b. Chi s6 d6 xanh NDVI
NDVI= (Pnir - Pred)/(Pnir + P
red) (2)

Trong dé: NIR va RED tuong
Ung véi gid tri phan xa phé tai
kénh can hdéng ngoai va kénh
do cta anh vé tinh. Dbi véi anh
vé tinh Landsat 5 thi NIR va
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Bang 1. Théng tin dit libu dnh vién thdm

A A - Do phan giai A N .
h anh L h kénh ph N h
Canh an oai an khéng gian (m) Cac kénh pho gay chup
127/046 Landsat TM 30 1,2,3,4,5.6,7,8,9,10,11 18/08/2021

Bdng 2. Mitc danh gid theo chi s6 RSEI (Xu et al.2013)

STT | Muc dénh gia Chi s6 RSEI Mo t&
1 I 0.00 < RSEI < 0.20 Chét lugng sinh théi kém
2 II 0.20 < RSEI < 0.40 Chét luong sinh kha kém
3 111 0.40 = RSEI < 0.60 Chét luong sinh trung binh
4 v 0.60 < RSEI < 0.80 Chét lugng sinh tét
5 \Y% 0.80 < RSEI < 1.00 Chét lugng sinh rét tot
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Hinh 1. Bén do hanh chinh tinh Thanh Hod

RED lan luot 1a gia tri phan xa
phé tai kénh 4 va 3; dbi véi anh
Landsat 8 la kénh 5 va 4.

c. Chi s6 d6 4m Wet

Chi sb d6 4m duogc tinh theo
cong thuc sau (Zhang 2016):
Wet = 0,1511* NIR + 0,1973 *
Red + 0,3283* Blue + 0:3407
* Green-0,7117*SWIR1-0,4559
* SWIRZ2 (3)

d. Chi s6 TVDI dugc xac
dinh theo c6ng thuc sau (Yuhai
Bao et al.,, 2013, Amin Zargar
et al., 2011, AghaKouchak, A.
va cong su 2015):
VPL=r T (4)

Trong dé: TSmin, TSmax la
nhiét dd bé mat cuc tiéu va cuc
dai trén anh nhiét sau khi duoc
tinh toan xa ly

e. Chi sb nhiét

T =K2/InK1/LA+ 1) (b)

Trong dé: T = nhiét do
hiéu qua trén vé tinh (K); K1 =
774.8853 d6i v6i Landsat 8; K2
= 1321.0789 d6i véi Landsat 8.
LA = (LMAX - LMIN)/ (QCALM-
AX - QCALMIN)) * (QCAL -
QCALMIN) + LMIN (6)

4. Phuong phap phdn tich
thanh phan chinh PCA

Phuong phép phén tich
thanh phan chinh PCA duoc &p
dung trong nghién ctru nham
lua chon trong s6 phit hop cho
cac tiéu chi danh gia (NDVI,
WET, Nhiét do6, TVDI) dé xéc
dinh chi sb RSEL

Céc budc thuc hién phéan tich
thanh phan chinh nhu sau:

Budéc 1: Thu thap di liéu

Buéc 2: Chuén héa dir liéu:
Xay dung ma tran chudn hoéa
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a. Ban do chi s6 tham thuc vat NDVI
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¢. Ban do chi s6 Gm wét WET

bing c4ch mang tit ca cac gia
tri do dugc clia modi cot (mdi
thong s6) trir di gid tri trung
binh tung cdt.
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b. Bdn do chi so kho han TVDI
i N“”‘." § oo b Lo e dicer N""“.' g
A A
L |
g ! !
ooy |
Py :
i |
- E CHU GIAI E
gl
i IR
i ne H
d. Bdn do chi so nhiét do TEM
Hinh 2. Ban do bon chi so NDVI, WET, TVDI, TEM
) > e A Yy
Bang 3. Bang tong hop ket quad tinh PCA
Chi tiéu PC1 PC2 PC3 PC4
NDVI 0,23 0,10 -0,07 -0,03
WET 0,2 -0,02 -003 0,08
TVDI -0,27 -0,12 0,04 -0,03
TEM 0,1 0,11 0,10 0,01
Gié tri riéng 1,80 0,4 0,2 0,1
Ty 16 déng gop 73,22 15,78 7,57 3,43

Buéc 3: Xay dung ma tréan
hiép phuong sai hodc ma tran
tuong quan theo cong thuc

Ma tran hiép phuong sai

1& = —
Cov @, =— ; @ -P)@ -P)

Trong do:

Cov ®ij: Hiép phuong sai
gitta tinh chét i va tinh chat j

Ma tran tuong quan

Y, - Ry, - 9)
Y2 -7 X, - 9
i=1 i=1

r =

Trong doé:

R la h(:a sb tuong quan gitra
hai tinh chat x va y.

Budc 4: Xéc dinh tri riéng (A),
vecto riéng (K) cia mot trong 2
ma tran

Budc 5: Chon K vector riéng
Ung véi A tri riéng 1én nhat dé
xdy dung ma tran Uk, vdi cac
vectors nay dugc goi la céac
thanh phan chinh, tao thanh
moét khoéng gian con gan véi

phan bb clia di liéu ban dau da
chuéan hoa.

NIl KET QUA VA THAO LUAN

1. Xay dung cdc ban do thanh
phan

Anh sau x Iy tién hanh xay
dung céc ban db thanh phan
theo céc cong thuc 2,3,4 va b.
Két qua x4y dung cac ban do
thanh phan nhu sau:

(Hinh 2).
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I DA HEE GEND NEHS

Bang céch tinh toén chi sb sinh thai méi trudng
(RSEI) ctia bbn chi s6 NDVI, WET, TVDI, va TEM
vao nam 2021 tai tinh Thanh Hod, két hop s
dung mo6 hinh phéan tich thanh chinh (PCA), chét
lugng sinh thai dudi tdc dong ctia hoat dong phat
trién kinh té - xa hoi da duoc phan tich.

Két qua phan tich thanh phan chinh cta 4 yéu
t6 gdbm do 4m, nhiét do, d6 kho han va gid tri
NDVI tai khu vuc Thanh Héa (Bang 3).

Két qua phan tich thanh phan chinh cho thiy,
nhém thanh phan chinh PC1 c6 c6 thé giai thich
73,22% tap dit liéu, thanh phan chinh thi hai PC2
giai thich dugc 15,78%, thanh phén chinh tha ba
PC3 giai thich dugc 7,57% va thanh phan chinh
tht 4 gidi thich dugc 3,43%. Nhu vay, thanh
phan chinh tht nhat PC1 c6 kha nang gidi thich
16n nhéat cta tap di liéu (73,22%), nén thanh
phan chinh PC1 duoc lua chon dé xac dinh chi
sb RSEI, céac hé sb tai duoc coi la hé sb tuong
ung cta tung chi tiéu NDVI, WET, TVDI va TEM
trong phuong trinh (1).

Chi sb RSEI duoc tinh trén co sé két qua phan
tich thanh phan chinh va cac chi tiéu d6 4m, nhiét
do6, dé kho han va gia tri NDVI theo cong thuc 1.
Cu thé nhu sau:
RSEI=0,23*NDVI+0,2*WET-0,27*TVDI +0,1*TEM
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Hinh 3. Két qud tinh chi s6 RSEI, tinh Thanh Héa

TU hinh 3 cho thay, khu vuc cé chét lugng sinh
thai tot tap trung & cac huyén phia déng béac khu
vuc tinh Thanh Héa nhu Quan Hdba, Muong Lét,
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Quan Son... Khu vuc ¢ chét lugng sinh théai kém
tap trung & phia déng ctia tinh nhu Thanh phb
Thanh Héa, Nong Céng, Hau Loc.

Céc khu vuc cé chét luong sinh théai kém hau
hét 1a cac khu vuc cb nén kinh té phat trién cao,
dat x4y dung do thi héa 16n, khéng gian cau xanh
han ché va céac hoat dong kinh té cda con nguoi
dién ra thudng xuyén. Cac khu vuc chét luong
sinh thai t6t chll yéu & cac huyén mién nui noi cé
it hoat déng kinh té, dia hinh bao phu nhiéu céy
xanh, mat do dan sb nhé nhu Muong Lat, Quan
Son, Quan Héa. Lop pha thuc vat bé mat tot ¢
thé thic day viéc gidm tinh dé bi tn thuong sinh
théi tai khu vuc do.

Nhin chung, & tinh Thanh Héa, khu vuc cé
chét luong sinh thai cao hon tap trung & phia tay
béc va gidm dan vé phia déng nam, dic biét &
khu vuc tdc d6 do thi héa phét trién. Su gia tang
qué trinh d6 thi héa lam giam yéu tb co loi cho
sinh théi nhu ty 1é che pht dan dén gia tang dién
tich dat bi kho6 han lam cho céc khu vuc dé dé bi
tén thuong. Tuy nhién, tinh riéng ndm 2021 khu
vuc c6 chét luong sinh théi kém véi gia tri RSEI
tir 0,0 - 0,4 chiém dién tich nhé, chii yéu & Thanh
phd Thanh Hoa va Thi xa Sdm Son, cac khu vuc
con lai chtl yéu duoc danh gid & muc trung binh
dén tbt. Chat luong sinh théi thdp tap trung &
nhimg ving c6 hoat dong phéat trién kinh té, du
lich, nhiéu céng trinh céng cong duoc xay dung
thay thé cho dién tich céy trong, nham muc dich
phuc vu cho nguoi dan vai mat do tap trung ngay
cang déng & thanh phb.

IV, KET LUAN

Muc dich ctia nghién cu nay la dua ra danh
gia dinh luong toan dién vé chét luong sinh thai
& tinh Thanh Hod théng qua chi sb sinh thai vién
tham RSEI nam 2021. Chi s6 RSEI dugc x4y dung
dua trén phuong phap phan tich thanh phan
chinh céc céc yéu t6 thanh phan gdm cac chi sb
NDVI, WET, nhiét d6 (TEM) va TVDI. Két qué cho
théy, nam 2021, tinh Thanh Héa vuc chit lugng
sinh thai tir t6t dén rat tbt.

Céac khu vuc chit luong sinh théai tbt cha yéu
& cac huyén mién nui noi cé it hoat dong kinh té,
dia hinh bao phu nhiéu cay xanh, mat do dan s6
nhé nhu Muong Lat, Quan Son, Quan Héa. Lép




pht thuc vat bé mat t6t 1a yéu td quan trong lam
gidm tinh dé bi tén thuong sinh thai tai khu vuc
d6. Khu vuc c¢é chét lugng sinh thai kém véi gia
tri RSEI tir 0,0 - 0,4 chiém dién tich nhé, cht yéu
& Thanh phd Thanh Hod va Thi xa& Sam Son, day
14 noi c¢6 hoat déng phét trién kinh té, du lich,
nhiéu céng trinh céng céng duoc xay dung thay
thé cho dién tich cay tréng, nham muc dich phuc
vu cho nguoi dan véi mat dd tap trung ngay cang
déng & thanh phd.

Trong nghién cu nay, tinh dé bi t6n thuong
sinh thai cta tinh Thanh Hoa dugc danh gia
khach quan théng qua mo6 hinh toan (PCA) va tai
liéu vién tham dé phan tich méi lién hé gitra céac
yéu td tdc dong nhu ty 1é che phd, nhiét do, do
4m, muc do6 khd han va chét luong sinh théi tai
khu vuc. Bai béo khéng chi cung cép théng tin vé
hién trang chat lugng sinh thai cia viing ma con
la co sé tai liéu gitp chinh quyeén dia phuong dua
ra ké hoach phat trién kinh té ctia tinh mot cach
bén vimg, dam bao can bing gitra phét trién kinh
té va duy tri tot chat luong sinh théi ctia ving.
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THE ECOLOGICAL QUALITY ASSESSMENT IN THANH HOA

PROVINCE BASED ON REMOTE SENSIG ECOLOFICAL INDEX

Nguyen Thi Cuc!, Phan Thi Mai Hoa'

I Faculty of Environment, Hanoi University of
Mining and Geology

SUMMARY:

The ecological quality evaluation index was
established through Normalized Difference
Vegetation Index (NDVI), Wetness (WET),
Temperature Vegetation Dryness Index (TVDI)
and Temperature (TEM) indicators, comprehensively
evaluate the ecological quality of Thanh Hoa in
2021 by Principal Components Analysis (PCA).
The ecological quality areas of five levels were
calculated respectively. The index of remote
sensing ecological index (RSEI) is calculated on
the basis of Principal Components Analysis and
the combination of four indicators. The formula
is as followa: RSEI = 0,23*NDVI + 0,2*WET
-0,27*TVDI +0,1*TEM. Based on the changes
of the above four indicators, it roughly shows
that the ecological environment of Thanh Hoa
is on the rise as a whole, and the environmental
change is gradually developing in a good direction.
The results show that the areas with good
ecological environment quality were mainly
limited by their geographical conditions, small
population density and low impact of human
economic activities in the northeastern districts
of Thanh Hoa province such as Quan Hoa,
Muong Lat, Quan Son..., ranging from the 0.6
to 1. The areas wtih poor ecological environment
quality were mostly areas with high economic
level, large urbanization construction land,
small green space and frequent human economic
activities in the eastern part of the province such
as Thanh Hoa, Nong Cong and Hau Loc, ranging
from 0.0 to 0.4.

Keywords: RSEI, Thanh Hoa
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