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Research on the urban ecological environment pattern in the main urban area of
Chongging based on remote sensing and POI data

REN Yanni'!-2, ZHOU Tinggang' ™, LI Hongzhong?, XIE Shulei', YIN Zhennan'-?

(1.Key laboratory of Eco-environments in Three Gorges Reservoir Region (Ministry of Education), School of Geographical Sciences, Southwest
University, Chongqing 400715; 2.Shenzhen Institute of Advanced Technology, Chinese Academy of Sciences, Shenzhen Guangdong 51 8055)
Abstract The rapid expansion of cities has accelerated the impact of human activities on the ecological environment,
causing various ecological problems such as destruction of surface vegetation, soil erosion, and heat island effect.
Understanding how urban construction affects the ecological environment is an important condition for maintaining urban
ecological safety and ensuring its sustainable development. Taking the main urban area of Chongqing as the research area, the
author combined Landsat remote sensing images, land use data,point of interest (POI) and other multi-source data as research
data. Firstly, based on the Remote Sensing Ecological Index (RSEI) model to monitor the ecological environment quality in
the main urban area of Chongging from 1998 to 2017.Then, based on the nuclear density estimation method, the authors
explored the current distribution of urban functional facilities and then explored the impact of the aggregation of these
facilities on the ecological environment with the support of Geodetector. The results show that:DIn the past 20 years, the
proportion of areas in very good and good grades of eco-environmental quality have decreased by 6.04% and 3.19%, while the
medium, poor, and very poor grades have increased by 6.08%, 2.98% and 0.17%. The deteriorating area is consistent with the
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urban expansion area, indicating that urban construction has caused significant damage to the ecological environment. @The
current distribution of urban functions presents a "multi-center,multi-group " pattern:Yuzhong, Guanyingiao and other center
groups are the commercial, administrative and residential areas; Beibei and Shapingba groups are educational and cultural
centers; Guanyingiao-Renhe, Lianglu, Xiyong and Jieshi are transportation and logistics area; Dadukou, Tangjiatuo, Xipeng,
Chayuan, Yuzui are the main industrial areas; Natural, cultural attractions and urban parks are the main green areas. @®Remote
sensing indicators have different responses to changes in the density of urban functional facilities. Among them, NDVI and
LST are more sensitive, but NDBSI and Wet are not sensitive; The NDVI of industrial enterprises and transportation facilities
clusters is low, LST is high, and the adverse effects are significant. Greenbelt facilities gathering areas have high NDVI and
low LST, which has obvious beneficial effects. NDVI and LST are in the middle of the commercial, administrative, and
residential facilities gathering area, and the impact is relatively small.

Key words Eco-environment quality ;RSEI ; Urban functional structure ;POI ;Geo Detector
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Fig.1 Overview of main urban area of Chongqing
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AT B R 1 Frax, Landsat 3 BG4 55 2 25 T GEE (Google Earth Engine) & T #,
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B, ARRRERELRE, F5% (ER&EHFITIZE (GBIT 4754—2011) ) X POI ¥ it 17 5 42K,
ARG R K 2.



4 b R PR 2

R HlE RIS S AR

Table.1 Data source and preprocessing

I b L st ] S H F57 g
Kl A Us I 1] pene HE TRAL 2L
" A 1998, 2008, 2017 4 4—6 FAERR . KAURIES JL
Landsat %4 Google Earth Engine H 30m A I 2
4R A GlobeLand30 (http://www.globeland30.0rg/) 200;)(;172(;‘1:0\ 30m WAL AL
AR i [ R / 30m AL
POI %i#s P APT 2019 £ 4 H / e mHF

22 POIE 43 545 R AU R AIE

Table.2 POI reclassification results and quantitative characteristics

el % POI WA POI 4% dith
TTBIA TR TEUPA CARE . ERWT. AT S 40739 19.54%
gk AR Fidratth. |55 A JET R R Wi 1606 0.77%
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B % jilﬂ%fzkl‘zi? EIERR. . BTN BRI sas. ;E AR Bl 99979 4315%
W) 5 2 i
JEAEATE fEE KAEERS . AR 46958 22.52%
T 4k AR, P X vEE TG A R R R Wit 12255 5.88%
TE % AC XA o . IR S A 16996 8.15%
it / 208533 100%
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(1) BEAFRARTEEL

PE A 16 % (Remote Sensing Based Ecological. Index, RSENFERY (fRiHfk%E, 2013) F: T3 K
FE, GEBEHEEAKRS . HERRE ., BEORE . @RHHCRG . MERRE, B
#% ¥5 %t (Normalized Difference Vegetation Index, NDVI) 1 N &FETEFr, ZR0E AR ¥ (1) 38 B 4 &
(WET) 1ENIBEIErr, HELIE (Land Surface Temperature, LST) Fon#JEFahr, #4580 (Soil
Index, SI) A (Index-based Built-up Index, IBI) )& aish B %~ T EF s (Normalized
difference built-up and soil Index, NDBSI) . RSEI ¥ &~ T

RSEI = f (Greenness, Wetness, Heat, Dryness) (1
A H:Greenness NLESE; Wetness NVESE;; Heat NFAE; Dryness NT R, BIKE X A:
RSElI= f (VI,Wet,LST,NDBSI) 2)

A, VI, Wet. LST. NDBSI 77 E B4 W&, IR @a-#tyed,
Ot Efbs: H—WHEEIES (NDVD WS AEDE. HimfRiEs. Mg SESEER, MNAH
+4>7"% (Goward SNetal, 2002) , HitHARN:
NDVI=(pNIR - pRed)/(pNIR + pRed) ?3)
A, NDVIBUEVEEIN[-1,1], pnir NIE MR B RE,  pred NEL GBI I SHE
QIR EFabr (Wet) - JE KNG AR .45 2 (18 B 7 A8 L b R A9 . IR (Crist E P,
1985) , HHT7E TM Al OLI BB P BA T2 5%, 1HHE A8 (Huang Cetal, 1998) :
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Wet =0.03151pBlue + 0.2021pGreen + 0.3102pRed + 0.1594pNIR
-0.6806pSWIRI-0.6109pSWIR 2 4)
OLI #(#z:
Wet =0.1511pBlue + 0.1973pGreen + 0.3283pRed + 0.3407pNIR
-0.7117pSWIRI - 0.4559pSWIR 2 (5)

A pBlues poreens PReds PNIRS PSWIRIS Pswirz AN WE P B SR B, 2P BL. IEZLAMI B
a4 1. 2 WE.

@MEFr (LST) « HMiRE AR, KR RARIEE, KRS & 5 77 FE X7 Hh 2 05 5
17, A~ (LI Huaetal, 2007) :

L, =[eP(Ty)+(1-¢e)Ld]r+L (6)

P(TS)=[LK—LT—r(l—g)Li«]lrs (7N

TS:K2/|n|r s +11| (8)
LP(T) ]

LST =T, - 273 (9)

Arf, L AR MRS R ¢ RERMFREMN R Ts MR, BA08 K Lt RERAM
FEES . LY ARERA FENRE. P (Ts) ZREEMERTE, « ARDIEBEF RRELE,
LST RRMFIEE, ACNC, KMl Ko b &% CATERS G e B h 30

OF EFabr: WMTERESM LB RRERIE “THh” , FHHEREREL Bl ML
(SO ZEAMTERR (RS, 2013) -

NDBSI = (IBI+Sl)/2 (10)

-1 -1 -1
IBI = 2pSWIRI (pswm * leR) ~ Pur (pSWIRI T P ) ~ Poreen (pSWIRI + pGreen) (11)

_1 -1 -1
szWIRI (pswm P leR) T Pir (pSWIRI + leR) ~ Poreen (pSWIRI + pGreen)

SI:[(pSWIRI+pRed)_(leR+pBlue)] (12)

[P * Pres )+ (Pre + Pane)]

(2) ZZE1Rni

% J6G it E WL £ R 40 #7532 (Principal Component Analysis, PCA) (Maldonado F D et al,
2002), wlLlES LA BR) TR, BENLEREOOBEERE, JRITRELR, /J3%ES T
GEFR AR B RHIE LR A Fe bR . DR, I 3 505 70 A 08 R AR bR g AT SR A%, BT & FR b B =
RIANG —, 1EiE4T PCA T BRI T AT IERUA AL 3 G 5%, 2011) -

NI =Clo— 1 )/ =1 ) (13)

i N IERAL S 3R ARE, BUBTEEIN[0, 10; L NBRIG i A BITEFRAE Imaxs Imin 2 9 945 45 5%
KAE Fe/ME-

M ERAL S B8 AR BEAT R T 5, IR A5 R A AR AT IE AL AL 2

RSEI, =1-{PCL1[f (Wet,NDVI,LST,NDBSI)]} (14)

RSEI = (RSEI, -RSEI,  )J/(RSEl,  -RSEI ) (15)
X, PCA R0 #T, RSEIGCAMIMGAES TG, RSEI NPT ARG HRS, BUEN[0,1],
K, AR R, R BZE.
2.2 EmEMITE
FIHBT POl Bl HEAT 2 20 M, 3REL POI M,  ml LLSE B 3 117 2 g 25 18] 2 A7 (1) %)
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. %% 451 (Kernel Density Estimation, KDE) & — fhit 5 4% ] 5 2 78 3 & Bl 4% 45 b % 5 1) )y
W, HET A EA OGS, DA — A R P S A AT (R R D e L B 0 % B R A (B
55, 2015) o MR RE, THER— POI ZEEAEME A7 9 ) Bl DT itE,  F BB SN ERDE
G T . ARSCR AR SR 6 AN POL 4 DL 1000m #2458 70 il AT K2 % AN TE, BN
A, 2017) -

X*X,

- L 16
;h - (16)

A, ()2 x WBERMEEAGTHE, h AEOEEEH, x-xi NH | NMERXSHEAMATTER x 10
PEES, k(NI E bR £
2.3 M ERER M BF AR EY

HEEER 25 (GeoDtector) HE W BRI IEFh A ¥ 42 15 A 0% W 3L R Fa br (1) 23 0] 70 A, LG4 5 & A
FHRMES . L HAEFHRMEE . XSRS ASHENES 4 A (E#ESE, 2017) , AR5
S SRR A%« RS AR I 25 51 N3 717 A2 25 50 AN FE 4R 78 25 18 IR Fr 1 B2 i L

(1) 43 5 KRR 88

F T 4R % S48 B i 23 1R 4 e itk , B3 —PHF X X RSEI SR ih &3 G bR Y 1025 W) 43 S5 11 B2
R, Hq EERE, qEBRXH XX YT @ﬁ#%mﬁﬁﬂ.

SSW
N (17
SST

®A: h=1,...L psﬁzi<?a§&ﬁiﬁémﬁllaiaﬁ \f” Nov N 35008 h EMAEX KRG on? F1 o 4
wﬁFh$MﬂﬁﬁYﬁﬁ¢ SSW. SST /W NEWNHEZZM. XA T ZE. EaEHEERE X 4
B N g KRR RE T X XY BRI ien, iy,

(2) JRBSHRI 2%

FH - J0 W A1 DX 0R) 4% 08 R OB R S A B 2 5, BDPRIN L R 7 75 A [ 25 25 31 6] P 56 328 Jak
febs Y BEM M, Ht R E6%:

q=

Yhﬂ_ Yoo
t_ - = - (18)

Voot~ Yoo 1/2

rvar(yhfl) var (y, ) |

ETEE

R, y,RRERE %% h WHEKIES (Wet, NDVI, NDBSI, LST) KM, nn A%Z% h NI
AL, var AT 2, Siit= timfUUiR A Student’s t 7045, HEHERTHHE AR T:

var(§,..) _var(7,..)

n n
df = L Lo (19)

I— 1 |—var(7h:1)—|2 {— 1 Fvar(?hjzﬂz
th:1—1L n._, J +th:2—1L n,_, J

TR Ho: Yp=1 = Yp=z» HAEBEEKT a FEL Ho, WP XA EERE B A 8=

=N
Ft o

ZRESH

3.1 i AL TN

X EE R T E X 20 4F = MR P AR AE i HEAT S8 (3R 3), HASa A iniE 2 Fiok. M EE S
MR s PRI B0 B A s DL R M X, 20 4E SRk AR AL AN I I ﬁ
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[ T | P R L N e M 0 T el B S N S NN 3 LY T2
20 FFRABUA K. LRESHIAT A 2000—2017 4, FEPRTHEINXHF . AE K AR R, B
Mo T AUZEE D, ANIEKTBEIG N MRt KA Prigib, ot BRI BUNESE . X 3™
KREI TG db, RIR. MAS. WK, WZAR, JEMERK. KITHR-AL5E . WER- AL P
B EFVCAB], RERE-EAM . BB, FER . - miR A D R X .

43 2000—2017 4RI R FIRX +-HuA HI AR A1 DL
Table.3 Changes in land use in the main urban area of Chongqing from 2000 to 2017

ERTRE I 2000 2010 2017 2000-2010 2010-2017
Byt T F (km2) L A5 (%) T (km?) LE A1 (%) T (km?) L A5(%) A5k (km?) A4k (km?)
it 2658.746 48.65% 2823.462 51.59% 2798.504 51.19% 164.715 -24.958
Pt 2288.791 41.88% 1748.066 31.94% 1400.323 25.62% -540.724 -347.744
A3 KT 229.862 421% 548.966 10.03% 882.338 16.14% 319.104 333.373
i 168.310 3.08% 166.051 3.03% 229.952 421% 2.259 63.901
KAk 111.747 2.04% 178.062 3.25% 146.381 2.68% 66.315 -31.680
i 7.157 0.13% 8.006 0.15% 9.182 0.17% 0.850 1.175

(a) 2000 {b) 2010 (e) 2017

=  mam— o 50 2
HHE b ROE Kk FEKE MM :

2 H R FINIX 2000—2017 4 - Hb F) 45 Ky i 25 0 A
Fig.2 Spatio-temporal distribution of land use structure in the main urban area of Chongqing from 2000 to 2017

2ESHEBERERTTU D

X 4 NE KA EBLX 2000, 2010, 2017 4EH RSEI =440 s 5. 78 PCL v, ZEFFf54% NDVI
AR 4y B Wet ANIE, #HAJFEIEFR LST AT e 4r NDBSI Nfi, FF&Elsch—@lEwN, SF. BE
XA R IERN, 1T REXN SRR AN MERFS, H=AH PCL [FREE T
BRFEA AT 80%, U] PCL &b T &4 KE 2 E RS, ATUAEHEMERAESHERER. Stk =
AR TR ARIME (R 5) , 20 42k, Wet SH{EZF (K, NDBSI HEZEF T E, LST HELT &
JaB#AK, 1 NDVI BMEZ I . RSEI 5 NDVI Z{k&ss—2, 5 NDBSI. LST @i,
RSEI # AU LE DL 0.2 N FEZE it . R 5. Bz, £ 54059 (REKE, 2013) , 4
TEEANNART A X & S EE AR (2 6) ¢ 2000—2010 4F, . R &g XA AR 5 4 Bl ieb
7 5.81%. 6.89%, . BE. EEREARGEAMEM T 11.07%. 1.02%. 0.6%, FARLEEIRR
AR 2, 2010—2017 4, M. . ZHELS WD T 0.24%. 4.99%. 0.44%, K. RZEZELR5 5
By 3.7%. 1.96%, AHE E— 10 4, ERTEEERK, b ZESERXBESHIIKE .. Xt
bt 20 FkEHAA . ASHERERWEN (K 2. B 3) , 2000—2017 4, BEEAFZ/KEHY
ik, W ZESFEE I K, ARG ZBESIRXY KT EAR S 1M 20 FRE= L.
L, . B DR EARES . AR AR X IR — A T ASH SR RS . RER, UK
W I TF R 5K 6 A S IR B R R
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Table.4 Principal component analysis result of RSEI index
2000 2010 2017
PC1 PC2  PC3 PC4 PC1 PC2 PC3 pC4 PC1 PC2 PC3 PC4
Wet 0.547 0.493 0.338 0.586 0.508 0.474 0.446 0.565 0.691 0.414 0.482 0.345
NDVI 0.224 0.373 -0.900 -0.005 0.269 -0.878 0.180 0.352 0.720 -0.386 -0.514 -0.261
NDBSI -0.532 0.779 0.192 -0.269 -0.709 0.038 -0.112 0.695 -0.037 0.737 -0.332 0.117
LST -0.606 0.101 0.196 -0.764 -0.408 0.055 -0.869 0.273 -0.051 -0.369 -0.249 0.894
BT 0.049 0.004 0.002 0.001 0.052 0.002 0.006 0.001 0.055 0.003 0.001 0.001
TR 82.11 8.15 6.32 1.42 83.35 8.49 6.51 1.65 85.88 7.35 5.05 1.72
(%)
#5 BEMRSEFEIRIHE
Table.5 Average value of RSEI indicator in each year
S 1o by WET NDVI NDBSI LST RSEI
2000 W 0.551 0.490 0.337 0.585 0.563
2010 HE 0.533 0.489 0.463 0.586 0.560
2017 A 0.426 0.548 0.471 0.495 0.621
6 FEPKT LN A AFAR A I BT R S AR o b
Table.6 Proportion of each grade of ecological environment quality in the main urban area of Chongqing
2000 2010 2017
E31
TR [iEAs =8|
1[(° il (o R 2
(k) e (%) (km?) EE1(%) TR (km?) %)
i 2149.299 40.36% 1855.663 34.55% 1824.207 34.31%
B 2325.195 43.66% 1974.740 36.77% 2151.476 40.47%
s 513.287 9.64% 1112.367 20.71% 835.783 15.72%
s 306.867 5.76% 364.060 6.78% 464.827 8.74%
% 31.293 0.59% 63.909 1.19% 40.023 0.75%

(b) 2010

(a) 2000 (©) 2017

0 5 10 20 km
B g % * .

3 E KT X 2000—2017 AR BE R BAEM 25 1

Fig.3 Evaluation results of ecological environment quality in the main urban area of Chongqing from 2000 to 2017

WA HZETE 2000, 2010, 2017 =AW HAMAESHERER L (K 4) « P RER
u:ﬁﬁﬁmﬁthj\v 80%. 70%. 71%, &K N: 13%. 28%. 21%, WEZLKLLT N: 7%. 2%. 8%.
Mo R bl BT A A 91%. 83%. 92%, HHEZN: 6%, 13%. 6%, WEZEHLIAN: 3%.
4%, 2%. FHLRZEHDL FEA Y 88%. 78%. 67%, TEEZKN 8%. 20%. 22%, HEZLEHZULTR
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N 4%, 2%. 11%. KIERZ%HLL EHA G N 51%. 50%. 42%, 25 N: 14%. 28%. 24%,
BIEGEHLLTF N: 35%. 22%. 34%. AiEKIH REH DL LA SN 53%. 31%. 25%, FEEHN:
16%. 29%. 38%, W EZZKULT AN: 31%. 40%. 37%. #RHE UL EmA SN 28%. 3%.
6%, ELHN: 12%. 17%. 20%, BEZHLLT N: 60%. 80%. 74%. ZEA43Hral %1, 2000-2010
FEFFH . MM, FHh. RIEKIE . B R LA B & R E IR D, 2010-2017 FEEHL, ANiFEK
T R A DL BTAR 5 CL RS, TmdkHe . R RS AR G B, LR AR R AR AR R R
F|7 2000 F @) b KA REE L ETHAR & EE 20 FoRA B, (HEAARARGAS K.

4 FEPRT FEIRIX 2000—2017 4 % b 8 A= 2 R85 0 A 4T A o bL AR AL

Fig.4 Changes in the proportion of the area of the ecological environment quality grades in the main urban area of Chongqing from 2000 to 2017
3IAEBMEREZTHH REWEFHH

3T S DX ) — B 3 %) AR S PR o SR ME I, AN R X I A7 AE B B 1) 23 6] 3 e Rl — 2B 4R
RN NS R & ZE 5K, BT e POl HdE, R % B AL vF 5 248 /- i 78 X D RE 1R
Jit 73 (8] 3 AT IR, FFIR T S ARSI A B & .

(1) HRT FEIRX Dy Re 55 A AR

WX DRVt S ) r A &2 “ 2. ZAB” &R (B 5 o Bk %3 POl (B 5(a)) i
e REA S WEM- AR, KRR WL, RSB 2 A % R, 2 IR S
ERRAZIESE (B 5(b) LA kSpBkmix 4l Ml K & IEMRR . IREFB O RE, MR
LR KB, B R RK. [TEAMRZE POI (] 5()) fEhOLSHRBERFKE, k. LA
R - A AR M B EX . T k2 POl (B 5(d)) 7EM P HIREX EEHAFE W EE
B, AN A R A X AL G Tl SRRl KRR . s gkiZE PO (B
5(0)) fEEm . WifE., R, A AREFR, AR ARMT AR %% BAAEER
POI (K& 5(f) FRfEHLAHBREMREZES, K. WK, dbff. 2K, W, REESHBR
TWREREX . Zx b, BHRWHEWXE S T8O X EEA T WEid ], AEEENFESE
A ATEINRE ;s AR AN D) RE T E 0 EEAIE R A WERIL Tk, BRI SEX . R
ACHL LUARES . WU BN EAEX A E S AR G, dbmE . 2R WS REAEAHT
JEAEX . SR X BT WS- NI e Sk = ~PERL X, A % 4 T s s b XA
bl 2H AT 1 5t X DL e Pk 2H 156 T IX FEA T KA. RITAR-ALE . Tak. REH. PHEZ,
ERYE. Wik, g, REAR . ANSCREEREm Y. WIEUAE, BRSSEREILRLE S,
Mk X A5, FENEX (iR, PR ARl R ZEE AR EE X AR N .
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Fig.5 Spatial distribution of various urban facilities

(2) DyREV it POI % FE T A 745 T4 58 o = 1) 52 1)

BB R B A S B BURE VR A R, R, BT BRI AR, b AN [R) 3T I R it 2R R
Z 5t N IBIBARAR AR DUBEAT IR U . A5 I U U K Wt FEIX Se bRk, BLA T Re it POI %y
AR, MEMTREHE AR, ZRBERNSER, TEMAEZEREL HHas, Hit,
THECRT X B B AT 73 280 e AR SCRE BB IR AR 5 PO B EE A% 1kma<Lkm (RS RS s 4T 22
() UG C AL 3, ook Lt S7 A R) 4 R o B B s R e (R XA GEit) o B RIS R (3R
6) , FRIIAEUE POl Xf & & KIGHR IR DA, Sk ExE NDVI M LST BRI m, *f
WET #1 NDBSI i %% 715555 .
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Table.7 Impact factor system and factor detector results

1A
RT3 AEA R !

NDVI WET LST NDBSI

AT MR B 2 0.137 0.005 0.067 0.001

SN 0,056 0.001 0.021 0.001

A T 55 it 0.090 0.003 0.037 0.000

IRITRE LS oA I Bt 0143 0.004 0.065 0.001
T Al e 0151 0.010 0.086 0.001

% 5236 A B 0.177 0.006 0.088 0.001

I RIS R I 45 3 — D AR R 5 18 AR bR 52 & 2RI T Wt POI s g L, RS2 W 6 Frow:
MR L, NDVIL LST X &I i POl % E AR 1L §iUsk, WET. NDBSI AU, NDVI B i ki
%y L) ARk, TEEEARE . ATEA MR, A TSR W PO T A R RS, EAERFES. T
Ailb B RS B R R L PR ARIE B AR, TEATECA MR AR R AR W R R B AR T N, A
2%, BARIRFRHA R IR . NDVI B 5SS ¥t POl B Tk, SETFRHEEIA, 77045 S %
R itk B — B T, Be S B E A T R IR . LST BREH 5 i SR M it POI 2 B FF i i PG
Gb, BEHAREME POI T &, IG&AT LRSS, mBXS@EEEX —8, THET Mk, Bk
WHEREX B REE LF B, BT RSB SR “HRS” , mRSah g mm “%
” o WET. NDBSI Xt POl %5 FF A5 4k i i AN BH 32, R AL RV FE A AR . BRI Z 5 AN K

T 6 3T T BE BTt RA M T 2538 AR o U PR 4 45 2R

Fig.6 Risk detector results of remote sensing indicators under the influence of urban functional facilities
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AN NP AR FR I RSEI B, 33X f0hR B> AT 4R (3R 8) = B ANTZhREBLIE POI % %
febr)5, IES T WET. NDVI $84r#47, Mifff NDBSI. LST fabrak i3 258, A8 TR 4 & A ]
WSO POI AL Z 7 SR M XIRAE S G i E 7 7, Hoh, Sl X sk RSEN Eifm, T 4l
X3 RSEI {E Ao B 7 Wi, w55 ml it e mva ), JCHR S KR WEN . M. K
B YRR ARSI E R, EEIERUOE (WAL, Sehl. A KAL) MR AT AKX
A (LAbbly . SRRk, B, YIS XIRA S BRI K W 2 2 R e R A
K ATBOA M o AR 23S B R MG B A, O 8 B DO e 3 22, T ol it il e, T
WX R b B REMASE Tk R R A B AR R TSR sk B i A R 2, o
WX (ZEzily ORI, R B iR H AL T R AL
28 POITE LI F %47 1AM M 1T, RSENFA2E S

Table.8 Principal component analysis and RSEI evaluation results of various indicators under the influence of POI density

Fahn 25 JEAH ENAEES JE P 208 TTEA TR JEAEAG S s T Ak
fo0 0.426 0.612 0.533 0.631 0.601 0.631 0.412
Wet %t PC1 #&4 0.691 0.072 0.063 0.066 0.071 0.063 0.077
¥ 0.548 0.753 0.489 0.788 0.774 0.812 0.530
NDVI st PC1 i 0.720 0.008 0.038 0.029 0.023 0.020 0.039
NDBSI ¥ 0.471 0.698 0.463 0.698 0.665 0.455 0.698
%t PC1 #&4 -0.037 -0.492 -0.550 -0.478 -0.551 -0.494 -0.580
WA 0.495 0.735 0.755 0.586 0.701 0.479 0.735
LST st PC1 -0.051 -0.868 -0.832 -0.875 -0.831 -0.867 -0.810
¥ / 0.005 0.019 0.016 0.012 0.007 0.009
Pol %t PCI 25 / -0.008 -0.007 -0.008 -0.007 -0.007 -0.007
RSEI PIME 0.621 0.707 0.751 0.735 0.687 0.758 0.657

h

S

B 7 454 POI B FEMY RSEI A2 A5 PR BE T & pPAN 45
Fig.7 RSEI ecological environment quality assessment results combined with POI density
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AR AT 3 e =R N N
I S AR TT, FRAERS AL REE N e AT B SR B 2 0 2 R B i A 7, EE SR T
(1) 2000—2017 4, FERTH EIMXAEBHELA 0. REFJM A o 5> 6.04%.
3.19%, Ififh. B, EHEGEAL LN 6.08%. 2.98%. 0.17%. M, Biii. AEKME. #W
A P/ = N Ve N ) =y N N
HEOE . R AL LRI, TIARMOIR . RS2 LR S e o R A5 50 R B 2 R T R
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