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Abstract

Taking Xiong’an New Area as the research object, this study uses Landsat-8 OLI remote sensing
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images from four periods (2014, 2017, 2020, and 2024) as the data basis. It comprehensively ap-
plies remote sensing and geographic information system (GIS) spatial analysis technologies, extracts
four ecological indicators—wetness (Wet), greenness (NDVI), dryness (NDSI), and heat (LST)—with
the help of the ENVI platform, and constructs the Remote Sensing Ecological Index (RSEI) through
coupling using principal component analysis (PCA). On this basis, dynamic monitoring and spatio-
temporal change analysis of the ecological environment quality in Xiong’an New Area are conducted.
The results show that the overall ecological environment quality of the New Area is good; however,
continuous efforts should still be made to strengthen ecological construction, particularly to further
expand the scale of green coverage, so as to promote the coordinated development of ecological envi-
ronment protection and economic society. This study can provide a scientific basis and decision-
making reference for the formulation of ecological planning and the implementation of sustainable
development strategies in Xiong’an New Area.
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REBABPROGEAT RGPEPPAE S RE[1] [2]. fENBR SR =EaM O ES RS, 5%
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(RIRBEIIR o W] P 5 Jo PR O A BRI R AR T 5N, TR XA A A B s A I 5 22 DR 752 A
XTI E B A BB A SRR . BAT, E AT DR s T R3], AR AR L[4l B R
X[5]. ORHIX ALK [6] S FIAE B[ 7155 2 A0S, (B AL S8 i —Fabn (I — (A e F 48] M R R A e
K [9] it i FZ [10]) ARl BR VAR A 2 AR B VPR R IOV A e TT [ DABRE 28 X D], (55 e
R 2FT XA AT AL S ORI TARR LA ) 48 H X — [ X JORT X A 2 B i fE . “ o a) o5 L
70%” MRS HAR, (EE AT IR KSR SRS AR R SRR [11]. AT ORI 4R
FRERFE TR TRE S RSEI 184, 454 2014~2024 3 AU, @ id ENVI V& S 2 R brde
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2. RS HELE
2.1. HRXERSR

Mz g XA T b B e BN . AAT DA, sikbdbat. R, e g, XAMHE. @
B . MRS A R . B, 2 3 AN L RIAERSY X, RIEIFN 2000 km?2, I
ARFR N 38°43'~39°10'N. 115°37'~116°19'E, HbAbrh&h by, 1% X @ W wir - i il 2 RS e, DUZR43 0 .
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2.2. BFBESTLE

22.1. BIEKIE

(1) BREEE

A R 2 M FE 23 18] B 25 9 35 (http://www.gscloud.on/) i B )38 R 215 3% B 4 5% Landsat
8OLI 4%, WHAIESFE N 2014 45 7 H % 2024 4 8 H o AXT AN FE TR A KARDL, S 8] 18] B 15 11
N 3~4 MEKZE, BAREFE 2014 £ 7 A(EZ). 2017 4 7 H(EZ). 2020 4 8 H (E )M 2024 £ 8 H
(2 )8 .
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AL B HIAT BUX R 8 R T-I] A648 b ) FH SR B8 3 /2

2.2.2. BIBRFHALE

IR SR BU(RSEN MR U T A AL BERE . B Seil i B S E AR IR 4G DN A5 e oy ia it
SRR R, LIHRR AL RG22 5% BEE M FLAASH. 6S S AU HEAT RARLIE, BRI RAIK
AT BRI SO R BRI TS . BT X, RS ARL TR =2 B S,
RT3 T 2R s PR, FOE I LT A SC B S RN 5, I A i S iR g
DR BATUEEEEE T2 NDVIL B HAESS R RIEER, 4 PCA 734l RSEI H 542 fithx
iR

3. A&

AHIE 5T R FH R B A A T B (RSEN) A X S AR A IR B T AT 256 WA« 12077225 T Landsat 55 2 5 18 /&%
Bd, BT EAIREE. S, RTINS AE ST OR B ASIHERG, FatrgH— b
J&, IBHERD I (PCA)V A SRS — i (PCOVE NHIEE RSEL, FF@ i W 2 brEAb 753 0~1 Va1
IRAREER, BUEM KR N AE SR B . %7758 PCA Hshfie Fabnb E, 84 7 3 AL I
%, BARFZEMEFIEIE M, & T A2 AR E R A ST Zh s il . 7ES I FRER, X T
Bl 78 5 AR DX SRS 8] 7 B 43 AT 5 IS8 FE A03E FH 1 DR R 25 b 28 5 v 1 — Bk o
3.1 FEEBEHRTE

FebRiHHEIEET ENVIS.3 BT 558, Hdh NDVIL WET il NDBSI il i Bz 5 B B3R BL, 1 LST
DU SR: F R 1) S s vt 43 [1.2]

1) B— L EBRE(NDVI)RIESRE

H— A FEEU(INDVI) B IE 204 S 40 B S A 55, VPN AR S TR SRR Bl A KOtR I 1)
SREEFEAR[13] NDV/ | AR 1y 7 HA AR AP 0% 2 i e, (B UVRE #e A, 0 R Bl A (AR R AR AR A X I3[ 14]

NDVI = (pnir — pr)/(oNiR + pR) (1)

2) BRRHE T B(WET) R E
ZBE A5 4 (Tasseled Cap Transformation) & —Fi A 2% 180 e 48 FURFAE SR H 7 7%, AR e S 4y =
(Wet) REME HEAf S WRE 4 A1 3 (/K /R0, DRI A )2 R T AR A PR B MR [15] [16]. %78 il i 2k 1%
A ZIeib B, JRIS MR FRRE B VARG ISR . IR i, K srE i EH F+
HeK oy FIRE A S K B3 HT[17]
WET = 0.1511pg + 0.1973p + 0.3283pr + 0.3407pnir — 0.7117pswirs — 0.4559pswire @)
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HA, pe. pos pre PNIRS pswiris pswire 77N Landsat 8 OLI W5 1. Zkth. Z0€h. JTZL4h. FEdash 1
MR LLAN 2 BIBBR 3. %o Al 1Y 58 K 7 BURB B (AT AL A1) R ek, A S e O IR A5
B 38 T 18] PR A1 ) AR A PR M 5 234

3) &#H - MEIRB(NDBS) I~ TE

XA S T3 2, PR 5aH RIEMAK. BB BB nibi. 2R
AT R B ML A 3 3. (Rl AR bR AT I I B S AR R A (S AR SRR 2 (1BI) SRR AE[18] . H
H, BREIRBOR 19192 AR5, i i B0 3 T [20] PR B A B o 2456 U7 VA BE B0 4x i S et
KRG . A0N:

NDSI = (SI + IBI)/2
Sl = [(pswirt + pr) — (onir + pB))/[(Pswirt + pr)+H(oNIR T+ pB)]

IBl = {2P3W|R1/(PSW|R1 + Pnir )_ [leR /(leR + Pr )"’ Ps /(PG + pswnu)}}
/{Zpswml/(psmm +Pur )+ [leR /(P + =)+ P (P + pswm)}}

4) HRERE(LST)/RFHSE

I T RS G O AT T R BRI, (AR R HE bR R B A A PR I A & b g R A5 B 78 40 FEAL
HARPEIIN TR SR . IR ARE DR EE (LSTENZ O RIESH, HAilH T Landsat
Y TR R INLLANE BB, IR [20ME 1T (4R 5 8 bn 2 80 [220 R AT bR #EA SO B JE 474k 55
AR bR B A R IR DR L, BENS A RS R T R R R R XA IR L, AT BT SR R
AR

IR (LST) S i 7 5E T Landsat TIRS/TIRS-2 AL AMEHs, 8 HEEIRINT .

© BHTETHE

©)

L10 = gain x DN + bias 4)

Forr, L10 928 10 BB AE IR AL FR B, gain A bias bR 24, DN ABITKEAE.
@ fERSRRITH

T = K2/In(K1/L10 +1) ®)
KL. K2 i Beks e s br i 41
® HFEEHH
LST =T/[1+(AT/p)Inc | )

A, 2 8% 10 PeBUh LB (10.9 um), ¢ AR LIRS, p JyH (14,380 m-K), SHIHUEZH[23]1)
WEFERCR .

3.2. BRAESER(RSENRE

TERA SR E(RSEN) B A 7V R
(1) #atsH— LAk
B %o 22 5 SR A R AR AL AN — B I, SRR ZE R HEAL T VE R S AR RR AT EE AL, B
AR AR
Bli = (bi — bmin)/(bmax — bmin) "
Hrr, Bl AEANHE T —HETTE, bi AREANEFRBICE, bna A1 bmin 730K F R KE . &
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(2) ERS T RS

ARG S () NDVI (50 Wet (/% 4 &), NDBSI (253850 LST (Mh3 L) PUANE 2548
FRENFINAS R, AT R /W (PCA) . BT RHIEE 2 fR PR IS — T B (PCL), %7 RE % f KRB
R e R E R 25 5, 1AV TE 2 RSEIO.

RSEl, = PC1 [f (NDVI, Wet, NDBSI, LST)] (8)
() &RA—k
KW AE SR 2L RSEIO H#E4T IR ARHEAL AL B, A FAE ™ k& B B 7E[0, 1VERI N - THEA RN
RSEI = (RSEl, — RSEI0_min)/(RSEI0_max — RSEIO_min) )

3, RSEI0_min 1 RSEI0_max 737l A R B 72 X 355 4 40 4 A6 A5 48 K0 d5 /IME A B3 K AR

(4) EERES K

BT AR, RHERIIER ER RSENERI N A ERE: 0~0.2 A%, 0.2~04 N,
0.4~0.6 A—f, 0.6~0.8 AR, 0.8~1.0 Aflt. %5 P ik Z Al LA S W [X I AE 25 PR 53 5 B A 25 40 AR 4RIk
ES AR

4. ZBREDH
41 BRFRESHERER T

NVl 2 BT DX AR AR S IAEE T R SR AR A S, RIS ENVI JPExT 2014 4E, 2017
4, 2020 FAN 2024 FFFIRREIRAR, Sith T IUANSASE A& 2 48 AR(NDVIL. Wet. NDBSI. LST)
HE G E(RSED FIME (% 1).

Table 1. Statistics of normalized mean values of various indicators in different years

F* 1. FRIFM&EHA—HHERT

FEhy NDVI WET NDSI LST RSEI

2014 0.410279 0.537066 0.593820 0.485934 0.513713
2017 0.588471 0.566702 0.539102 0.469987 0.416378
2020 0.696407 0.581189 0.653090 0.488691 0.684589
2024 0.703517 0.670341 0.415406 0.390509 0.810390

CREITAEARAN R Ty A MBUR R T3R8, HEZHT X “ THEFMN” TRAKRIGEZ LM “iE
GAZN TERWISE . KL ARSI R AR . TAEFAR T TR E 2017 EJR ), GRAIRER
“OERESR. SRR LS, RADREY. BIR. IRAZHEL A ARARMAR, RIUFSERGEM 47 52w, A8
X AR 2R 11938 T2 35%, FHaHl “BEFHFMN” RGHATRACEY, ADURIE 73l “4xfi 7 1)
ABTIRE, WK RAEIRIFSE 1 AAh[24] [25]. [FRF, BEEEK RnEEE R K. ERER. B
VEE . BBHETE. EPIHETUOR IR, SEHL T KB E 1 BTV LT BE SV RS E PREFAEIIEE
PRAER I SRR, AKALRSEAE 7 KA, BFAEMRIKE 2 48 F, BFAE SR INA 295 A (UK X L1
HIE N 89 ), ARWKE 7 “fdb 2B ESTIRE, (et 7o X A AR “RMWAst” MR
[26] [27]. XK TAEARGHAR A, FERIBLE 1 ME 20T X ISRt AR, BN 1 AR S SC W B i A 3 5
.

DOI: 10.12677/gser.2025.145094 978 IR A


https://doi.org/10.12677/gser.2025.145094

S
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FERI/K ZRVABEAE; LST (FAE)AE 2024 4E 4% 0.390509, S I 5 5 BE Wi+ A AE 2SR IE 2 iR 1 A 5 R85
NDSI (FE)FE E 0.5 fidy, RS A BEE R L5885 WK E )L T34 F . RSEI
SHAE 2014 4FEik 0.513713, 2024 4EikFIE{E 0.810390, 7EiXHAEWIE, ik RHILE TG L IH#%,
2017 FIX B ARAE 0.4167378, 2 Jailid BFt, X 5B E B S EUWIEE ARSI, (HBE “ 4t
KRR G BUORHEE (i 2030 AEAEAS IR R, KEIAES R EA EseE.

4.2, BRFFXESHEHRZTEN

k2 X A 2SR AR B (L P 1), K RSEN 4K 5 ANk, I 43 N #4(0~0.2) 15 2(0.2~0.4)

11(0.4~0.6). [(0.6~0.8). fi(0.8~1.0) FL /M54 . MEIFRILAE H, 2014 43 2017 4, 28 X AR ALET
ARSI AR 7, VU IIHR 2014 SRR LT, ARYE BRI RSEN At rI A H 2017 AR A A BB 2014
CEREARAR 7E 5 2020 4F 5 2017 SEARLL, MEH XOBEARE S ERAE TR KMSGE, S X IR R e
Jb#: 2020 4255 2024 EAHLL, HELHT X ARSI BB AR UL, RSEI SR UMRAM R N, Bl
DX AR — B 7 S AR 70% LA Eo A [RIA FE A, e X AR AL RSEI S50 K 2 7, RSEI 5§
AN R X3 AR e 22 T X a0, AN [FIE BE RSEN S84 AR A i 22 57, L HAE R AR
R, M 2017 4EF 2020 4F, IEFEIEADGE, MGREE. BEE. TREARENDTEIE T, #2&5 RSEl 45
#. 2014~2024 +4ER (], HEZEHIX RSEN YA 2 %054 0.5137. 0.4164. 0.6846. 0.8104, #ik ZIiE
FERRFZEE LA rass, R X ARSI BB G i sy, BB R RR e
BRI J TR0 A R D 5 R e KSR T AR R B . WAL EE M 2T, BEALIX N R BRI, RGN
S, BT, 2017 2 Ja NNEZE . iR, AR,

2014 R EA BRI N 2017532 A SR EUA N
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Figure 1. Remote sensing ecological index maps by year
1. BFEMERESEYRE

FEAES TR IR, 2R ROV A A KT AR N S B AE SR BOIR T 5, @B o &
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B e N5 2T 2 A A 1 3 2 R AN KB SR A TR DR (1, /K33 B d I X — M A 11,
LR A SR 18 K T R e N A 52 X P M R A 7 2 B KR P 3R e, KB IR DD RE SR v, AT A4 [X 35K
ABPEG DR, X DIRESIEGER] 1 B IE 520

5. &ig

1) ASHEER “VE BEEEH

SEGAH SHIT FE [28] 0 B 2 7 X O 3R 78 25 R R 45 3, W15k 2 P o A 7 i I 3 1) 2014~2024 4
[] 7 A5 PR R B (RSEN) VAT A 85 5 14 1 (P FLARRE - RSEI (M 2014 4E () 0.5137 4E[% 4 2017 4
) 0.4164, Fifif5Hr8EalFt 22 2024 (1) 0.8104, iX— “JelbU/E ol ” MIASHE T X @R B B ERRIE &
EYIE

WIHI(2014~2017 4F), R AN T 2 15 5 B0 & FH SR 7 (F SCk[28]98 %),  2017~2020 4F[A] R4
B 60 km?), 125 T KA 5 Hb(FE > 2) 69 km?), XEHEGIK T RACE X A LB E T
B¢ 5 RSEI $85018 4L . 5 11(2017~2024 4F), TEIERMEEMELWIERIG, BXMAESBEE THEAEIT
U . IR SR “ TAEBM TRE(R M 48.1 585 AR K R4S IR EE KR S EIRTHE 1
25) [28], AN Rk T REME B e B, KR IR B4 B M08 (55 2 T WL 2017~2020 4[] 7K Ak T R4 it
9km?), JLIFEIIKZN T PR I A SR E N B GE, R AR RSEN FREU RS BT BT
WL, 237 X (0 AR AR AR A e AR ) 5 3l A ST L FAE A 45 50
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Table 2. Statistical table of land use type changes in Xiong’an New Area (2017~2020)
2. iR F R RB TR G TR (2017 £~2020 £F)

For bR FH S A i KA
T FA/km? 306.32 1195.54 51.03

2017
5 E /% 19.42 75.87 3.23
T AR /km? 366.33 1126.25 59.98

2020
i Eb/% 23.22 71.39 3.8
T FR/km? 60.01 -69.29 8.95
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