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Abstract

Vegetation coverage is an important indicator of vegetation growth in a region, which plays an
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important role in the study of regional ecosystem. This paper introduces the relationship between
remote sensing and vegetation coverage and the application of remote sensing to the study of ve-
getation coverage. Huludao City, a prefecture level city in Liaoning Province, is located in the west-
ern coastal area of Liaoning Province. Its center is located at 120°38'E, 40°56'N, Jinzhou is in the
east, mountain customs are in the west, Chaoyang City is in the north and Bohai Sea is in the south,
forming the Bohai economic circle. Therefore, the study of vegetation coverage in Huludao area is
conducive to local environmental protection and ecological construction. In this paper, the Land-
sat TM/oli image and county administrative boundary of Huludao City in 2001 and 2018 are se-
lected, and the NDVI and vegetation coverage are calculated by using ENVI5.3 and Arcmap10.1 and
other basic software tools, and the spatial-temporal change characteristics of vegetation coverage
in Huludao City in 2001~2018 are obtained, and the main reasons for the change are analyzed.
The conclusion of this paper provides a data source for Huludao to study the environmental rela-
tionship and local sustainable development.
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1. 51§
1.1. IREHEBEENENSIER

B N A IR, T SO REEZEE K, NI B N Sad 2 DA T e B Y A A
Z NORFSUEAR . PREG ™ B g Qes i, Horfr, PRS5R) U NS Fh fe M E . B2 KA Rl 1] (2]
[3]. MAHRAEASRGMVIFAIRIA PAEREER, HahA MR R A B2, A i B o ) 3 AR ik
FE—E AR L _EAT S et X -3 R AR AR FE R KT T RT BE SRR Ay Z TR AR A . R RS i R
JE RGO — AN B E A Ry, A o R R AR AR (AR 25 BB BRI 5 G X
AR 70 b, e RE R A I v 7 da RO SR S PR AL TR, RS XA A BRI O i AT
DA 0 2 EHR AR

Uk, IWELTRIEA R, SRR Ok, PR IS A BT AR SR L, IR SR B
MBS B WK 2 BN R A S BRI E — I AR [ 5, E e [E ST . s SR M 2
/b5 S W X R AR B R AN X SR AR B8 KT B B 2L AR o AR XA S RGNS A L A
giky, EXKAESRGTEAE EERER, AN — S XA AT o B2 AR A 1% DU A2 25 S i BN
SRS J5 T B WF 7 B AT A L

ARSCHTFTEA P BT 2001 SE~2018 FEAE A o5 58 (1 A 25 AR R R BB 73 W e X A AR A 1 32 B2 AT
SR T M X R AR A SO I BRI BRI T R S SR IO B2 AR DA E B 7 8 i (0 A 2SR B8 LA AR

1.2. EF RS W FEHBBZEMARIR

T o e AR KO RO S 2 R U RN, EE A A2 BT TN B — B
PR BN T JUEE, PRS0 T A Jre A1 % i i e B U T 22 T koo M R a3E 4T 4 BR VU L) M
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HEIL 785 b T8 B ARAG T M S5 L ) T . B IR R (Remote sensing, RS)J2 ANl 2RI
(B AR, FIFAE SRR E bR 8, d i B AT A, SRR H AR XSRS A RS B
[4]c BETREEEARMATIR T, IEAERBAIBAS, UG Mg a5, #RefE — e R ErRE
T AR AR o K1Y T N JE Al 46 2o U B A Al 78 26 P52 1K) D7 000 g el VAR s L R FR B0 5150t
oy It S R

1973 F4E %3 Rouse 2532 H T VAL IE Y HE 2 (Normalized difference vegetation index, NDVI)HJ & 3¢,
REHFFN RO IEKIE A BAR B G 5 5 . i, e %5 M A AVHRR GIMMS Al MODIS 7
Tl NDVI #5378 070 — /B A 3 b vay J Bth 78 26 B2 0EAT 1 54U [6]; FE A4S %2 55| ) Landsat TM/OLI
18, I NDVI-DFL R 75 (A 52 Ui o R iEE , 38 AR T =/ AU T S ap (oo M e . RSk
A AR TS 26 FE (7] SRR IE T MODIS 38 EA R AE 765 NDVI 5 EVI, @i Hh 3 4t
A3 B . NDVI (4 /N524H). DEM. homogeneity Al entropy £+ TUANSEE A LS & 4 JR4HE, JF
X 78 5 A R APEAN[8]. I #Y 7 7% & (Fractional vegetation cover, FVO)&AEMI(E . 25, B)TEHLE
FEERENR S S XIS AR L], R MR B R SRS AR, R EAHLIX
ARSI DL — DU SR bR, — MG AE IR R O B B AR I DU A . IRk, BEE TR
] 22 5 RO A b T I TT A PR R 8 RS P e, A58 77 10 ) % b B PR AR R 2 HR I, RIS OR B oRT 8 P B
RIBEAFRIRZENNIAE, A SO By B A [ e 4 [ A St . MR M IX AR RGN HE A
RIS, o8 B I — A 1 DX e 2 P A8 A A7 0K T 28 285 SC BH B R 58 R4 55 7 T A 7 B B

& Y97,

AR T AR o FE AT 72 Re i T B IRAT] T WA IR B 26 A ol o v R A LR M %2
MM/ K, BB, FECUMPIKLRATE. Bk, FRATEEE 1 Ak 2t i PR 55 2% 4 F0 )
TR R R T, [ X A ARG BT, (it X RERE Ak SR m] Fp K

2. IREXENR

PR TLTAEEISER— Mg, O TN 120°38'E. 40°56'N. & 2019 4K, #i
S EE RN 1.04 73 km®, A =EAX, AR, BANDIEE 2779 71 A

FA P S AL T A AT KR XAE SR X . A TE AL S AR, R IR . & dH 7 5 T N o
R I DU %%, ACHER . FEIBIEEE R ANSEE L, WRELKIE 261 T2k, W2 mEE. MYX R
T8, 77 ST AR AE R X R, AR K AEY X RN E S R # Bie T RIEHX,
#H LR ERE, SRS FERBERSCELE L. 7R EFRER, ik, Bl gk rAa
R = BRI B 21k 51
3. SCIOHIESRIR S TRAbTE
3.1. BIERIR

Hp [ L AT X 30 R R B A SRk T 4 . B IERRAAGORIE T rp B R =B v E LM 4545 B b O
25 8] 85 = (http://www.gscloud.cn/), 7ERIEFREL N2 E % 51 2001 £ K landsatd-5 TM S48 5045 A1 2018
4F Landsat8 OLI $# . iXPifh TR #5277 A2 UTM-WGS84, WAl %K 16 do #A 7 i kbTFiE
WRRAEX, &R 4 AR, AW HRERRG, BREIG R RSOREE, FHIX B A AR K%
T, T LAY I b S B AR IR A A R A (R A AR G, R TT A LR B P 05 T R AR R LUK . A5 S
B ] 2 B RSO (1 T i B8 S SR SR I 7] 23 310 09 2001 4 5 H A1 2018 4 4 H, PRAEEE(S B
1.
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Table 1. Imagery table of remote sensing data

= 1. ERBESGE

L IRAR A P B [ nE 7 B 43 A
#hB 1 ™ 121/31 2001-4-11 0 30 m
w182 ™ 121/32 2001-4-11 0 30 m
#1183 OIL 121/31 2018-4-26 13.89% 30m
w1B 4 OIL 121/33 2018-4-26 1.01% 30 m

3.2. YiETALE

HE AL FR A ENVIS.3 B A ArcMap 8 F 56 %

RUREA = B e AN UE S, B e ENVIS.3 K AEH 1) Bdit Seamless Mosaic T =3 A1 AHAT
121/31 A1 121/32 PRSI AR BEAT & IF BN — kAR 7 (8T .

MAEiE A ENVIS.3 B AT 55 FETH R 20T, A1 75 B0k 08 K B R S AT — Lo Tl A FE R b AN
DR ZE, HaiEs e s M KA RIE. £ ENVIS.3 fifi ] T H 425} %€ br(Radiometric calibration).
TE SR AL RS AE N B AR EAT I SO, K23 52 2R BR A B A FE AR SR SR R R I8, ATk
U 5 SR RME TS HARYO6E RO 2R BOGIE RN SR EEEEA — B0 A E—EMiRE, Bt
SE A U 2 i G B 7 B AL (B (DSR2 FEAE . O 2R B3 M 3R I P S ) B ik DA b 7, B9 n 4
FRG R B AL B FE[10]0 FR5 7€ bR i) H 2 8 B — U1 R SRR BRI T4

B RORBAT I KAREIE, B2 KA IE T R(FLAASH). KAFEIEFRAE, HAL BRI & H
Hiv T b el S 2 5 S A A b T 30 S SO F ) R, e AR AR R AR S R 2, R
BRNEIE IR IR ZE (1170 KA I AR A2 T AR 3K 6 F KR M T 3 ol PR S R 22, 383 B0 A B8R S i b A L
ST SO Z S AR

M ArcMap AR 5 T AT BUR 4 4 B 5L ST O A R 8 1t 3R R 5 i 2 Z
BATRR PR ST, IR BT IR B AR e pl tiff #5850, DAEAE ENVIS.3 Hing. #[F—f#1%
In#EE] ENVIS.3 1, BB A T H(Layer Stacking) i B EIE 1 %N B & O — ik AR G, Bifs
F|7 2001 AT 2018 FEIX AT I 21 0 BOFIUT 21 40k B b & AR5 8 is , 7 (e N oRiE S
AbFE

4. ARFG=E
4.1. VFLEBIER

FEHE 48 20(V gegtation index, V1) Fa 428 B & H A [F 9 B R UL — e it r s A A, 58]
REWE IV SNLES AT RIE, RIFATREMEEGE R, 4/ EaR4EE, EAE0E &5 8E. £ 5 1R
R, FRATTE R TR B S U M A FE i (Ratio vegetation index, RVI). ZEAEE # 18 H(Difference ve-
getation index, DVI). JH—40E# 5 BRI IE 22 A8 45 6 £ (Perpendicular vegetation index, PVI) [12]. JA4LAE#
FRE(NDVD) T LUHBRAES B An . KFHA . HE . = FR R0 R R AR KR o 5, Refig
AR R REBE . R, AN RIS (1 1 S 7 5 SR A AE K RUEE ) NDVI 5244 En] DUR BH 2 g% 23 7% Hh
K, MRS HAR MR 5 RO AR S, AR S S BOK X A 4 78 w5 3h A

VA e i SR FB T L0 A B S T WL 20k BBl 2 22 5 3 T AN U B UE 2 AR T B AR

DOI: 10.12677/0jns.2022.105102 900 H ARl


https://doi.org/10.12677/ojns.2022.105102

NDVI (it 5 A KN
NDVI= (Rnir _Rred )/(R +Rred) (1)

xR, NIR JyiE Bz BT 204N BB RED T #2131 WG 1 € B P 401

NDVI {E A1, 1], HFfERRM FEEEE =2 KT, o] e R SEw#, EHR0
IR s A AR, BB NIR A1 R LA . 24 NDVIENIEERN, #ortih byt Es, FHES
PSR K. 24 NDVIESET 0.1 B, MG MM A, NDVI SR Eamygim. 4 NDVIEKT 0.1
B, MR, b aREmEE, Wi, St =, KKEFUKE. 24 NDVI EAE 0.8 LLER, A
bR AR [13].

BTN [ (A IR A4S BOAN I, DR 1 ST e B30 DR e — 300, AR IR e 25040 16 £ 1) 42 landsat4-5 TM
3. 4 BB AR landsant8 OIL 4. 5 B, MG T BB . (ot a2 —FiR 51500
OYFRIETY, TR PO R . N2 M PR, )V RO T XA A S A TR . 7Rt A
o, BRI NME R G R SR R AN RIS o AR, AR SR AR LI B 1) S A R R IR AT R AR
FEMAPAN BN AR SRR NS R ER R T S AR E 4 b, o R AR R 2
B 78 75 [ 14]

W78 55 P S O

f =(NDVI-NDVIs)/(NDVIv—-NDVIs) )

FaR, f RORONIEREE S5 NDVI FECA AR XIS E G oo fa 2 b NDVIs Jyali 181
W FE%, NDVIv Jyaliii il it g e 5.

F ENVIS.3 BAFTHEPIAN I 1) NDVI, I8 45 5L il ERDASIMAGINE # 2K, J %3] ArcMap
. f£ ArcMap Gttt NDVIE, Fit2h R ik B R FMEEA 5%5 90%1f NDVI {E 73 74E A8 NDVI 5k
{E(NDVImax)F1 NDVI {5 /ME(NDVImax). A3 3% 2.

Table 2. NDVImax and min values for 2001 and 2018
< 2.2001 50 2018 & NDVImax F1 min {&

=R EiR 2001 4E 2018 4F
NDVImin —-0.011765 0.098039
NDVImax 0.129412 0.200000

42. EHBEEE
MG L3k NDVIE, @id 50— aBORSR T S IX M B 55 52 . A0l NDVIE 2 =4, 4
NDVI Lt NDVImax Ki, AE#E 5 £ HMEN 1 24 NDVI B NDVImin /NS, FEHE 7 55 52 £ I4ER 0;
24 NDVI {H 4L T NDVImin 5 NDVImax Z [A], T H A 2 2 1+ 7E ENVIS.3 Hriz A Bt it 5. (Band math)
THATH B fE, HitFE AR N:
(b1tNDVImin)*0+(b1gtNDVImax ) *1
+(b1geNDVImin and NDVImax ) *((b1— NDVImin )/(NDVImax — NDVImin )

Pl FIR A KT AR 15 BIRE b 78 55 5 f, FRATTAT LUK L A AN, BIRAE B 7 35 (0%~20%)
PR 78 55 (20%~40%) « T HE M7 76 FEE (40%~60%) « F 7 FEL 1 78 5 (60%~80%) + i HE 4 7 75 52 (8 0%~

)
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4,

(e

100%). #FIH 3 Bt 5 (Band math) TR A 3 7N, 15 2IME 48 535 52 1) 3% #: . ERDASIMAGINE
K3, INETE ArcMap S I & 18 RO 78 25 FE S BE 70 A 14y, 193 1 R w78 a5 B A I, il 1
Kl 2 B
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Figure 1. Vegetation coverage grading in Huludao City, 2001
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Figure 2. Vegetation coverage classification in Huludao City in 2018
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5. I ERSBERE LSS
A ARG AER, G SSREW R, HiheE 3 Mk 4.,

Table 3. Area occupied by different levels of vegetation coverage in Huludao City
3. AT ARFRERBERMSER)

R e A B i B Rt A

R f} B B B B B i
2001 4 1,342,219 3,006,212 2,526,298 1,865,961 2,669,657 11,410,347
2018 £ 1,077,806 3,696,463 2,516,403 1,092,870 3,026,805 11,410,347

Table 4. Proportion and variation of vegetation cover at different levels in Huludao City

4. PERHIRFRERBSETSLEAIREN
kg PEEESRE PEEERE PaEeERE mEE R

(%) (%) (%) (%) (%)
2001 4 11.76 26.34 22.14 16.36 23.40
2018 4E 9.44 32.39 22.05 9.60 26.52
2001~2018 -2.32 6.05 —0.09 —6.76 3.12
BAE(%) -0.1973 0.2297 -0.0041 -0.4132 0.1333

1< 3 AT 2001~2018 HE# R i FZ & S AT 2, i 3 s
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Figure 3. Line chart of changes in vegetation coverage by grade from 2001 to 2018
3.2001~2018 FHEHBEE R FRENIMLE
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M BT RN, A A 55 R TG 4 A 55 A il AE 2001 AEAT 2018 AFIAE] 1 11.764 9.44
26.34. 32.39; i H A A 0 R R R A M 7 5 R AE 2001 SRR 2018 4 iE R T 16.36. 23.40 Al 9.60.
16.52. UEEHHI A BT 2001 A (R HE 7 55 FE BRI, AEAECERUD, 2018 ARINAEAR A o 5 ey, ML A
KPR R as . AR o B PR A7 o PR e e 7 6 P SR I T BRI B, R R R R X
SRR s AR ARAR A 78 o5 S R e e 7 2 P U SR B T . EERORE, BT S T AR A R
i R) AR ST AR 3 R, R A K B A ISR T .

6. SIEEHBERE D RN ZTULHIFEE
6.1. BERER

6.1.1. MEEFHEE

w7 5 TR M P A T o A AL XL H e DXORN PG 7 5 X, b 34 s B e G b ) AR R BT
B, AAUWS REREANAG A L e RETE A B R TE AL R T B . W X R AR 41%, R
AR, B T %0 X R 0l 7 o

6.1.2. WEXEHBEENRIT

R R R B S A A AR AN EEE R, SN X S EKEL, KA SRS, Wk
T WM R . ORI, B @AM, W SHEE SRR . F R L. FERATR,
MR ZERK, MK, E TR X R R

6.1.3. FKEMNEHBEEENTME
X K A, AR AR KO ERGE, MEAE S EE. MoK E SR S R . B S X
R ERSEX, EZEEWNEE, 1R R,

6.2. ANXEE

6.2.1. HTh HLXHEHE =R

BT A IR e AR R X AR B I R R A DRI > (M BE AP REE, T R Rl AT AR S AR AT S
R R A AE e AR ERR T BRI, RE T EAE SR . RN LR, SR e R
SRAERE, g/ T T S X AR A L

6.2.2. ERBERIHEWESE T

B BRI 8. BUF TR, RS &R S K. ARy = RIEEE, AT
EAR A ST, BURFE LR TAE, #inTHEgESE.
7. B4

AR NDVI 470 = B, 35 H Landsat TM F OIL 38 B 5245 6] #5 25 B 77 (R A 0t 78 25
SERHE . A K TR EAERE, 2001 & 2018 4F, HH5Y N A o E gk e, MK
ARG, FB5 3 X R A SR R E AR R A 7 55 A TR .
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