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Abstract

Vegetation coverage is a combination of natural conditions and socioeconomic activities. Studying
the temporal and spatial variation of vegetation coverage of a region is significant for understanding
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the social development in the region, formulating a more rational ecological and environmental
policy and realizing sustainable economic development. The three periods of remote sensing im-
ages of TM/OLI in Qianshan (2003, 2010 and 2017) were taken as data sources. The vegetation
fractional coverage distribution maps in those periods were calculated by conducting the pixel
dichotomy model using ENVI and ArcGIS software. Further, the temporal and spatial variation
characteristics of vegetation coverage in the study area were analyzed through trasition matrix
and deviation calculated method. The results are as follows: 1) The overall vegetation coverage
showed a downward trend. The coverage areas of low, medium-low and medium vegetation in-
creased by 1.3347 km?, 1.7991 km?2 and 1.1799 km? respectively. The coverage areas of medium-
high and high vegetation decreased by 1.3347 km?2 and 1.7991 km?, respectively. 2) From 2003 to
2017, the transition among medium, medium-high of high vegetation coverage is relatively fre-
quent. 3) According to statistics, the degree of vegetation improvement in Qianhan scenic area has
declined and is seriously degraded.
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1. 51§

FEWE S IR AR 7, XA B B R, S M ERY) R I8 A A RS R 3h 1 TP R 4
oo ks B3, KRR SRR L], A i E g S oA KEBUEERE, AR TIRTH
BRI R BRGNSl MO AR et T3 AtE B . AR 78 75 2 (VFC, Vegetation Fractional Cover){E A
TR RAETE 55 O E RS, RS IR AR bR, EF 2T A E R ERER2),
DRI, ST AERAANIE ) VIFC A 57 V2R (R ik 1 AR PR B F ) DG Be o AELY 7 6 P (1 A B8 07 2 32 B 40 g st
by I AR SR, AR e S 2 A XA SRR, RSN B R B E RN T, —
PR 0 L OE T X R e 2R, R ST (3], MRIEA I BT A RAR AR, M. BhASERE A,
(R IE TR G R R T — S R, R G Bk BRI R Un A AR VLR (4]
FFR G0 /ERIT 1990 4F DR LG I B AR ORY X IR HOIR L, 45 i L XA A AR AR [5]: X1+
W IR G T AN R XA B A B, 15 R KRR R B R LAFAE[6]; REE. 27k
S8R F NDVI G TG 40 AR 0 K3 T VRTIALTRT e AL 7 i B JEAT R, 49 i 16 AR AR B H5oIR Tt Rt 3
[7]s XUHELL) AR A8 A Tt GOR FAAB IC — o024l SRE 4 7 25 P52 FF VA 98t — B S 9 AR Ak e 9581

KEEHER, 15— bR b T Z (NDVI) R A 0 2 18] 5 i DL R AR A K 34 1 A e b, FLRIH ) 72
[1], PRIUEASSCRI 3RS 00 =] Landsat 5/8 %45, M HEEKYE GIS A, EAG a7 REE, k% NDVI
FVFC, X1 MEHIXIT 14 4E R B0 A2 BEATHE 7

2. AREXEAR

Tl R XA, T T T AT 17 A BAL(E 1), HFRAAFR A 123°07'E, 41°01'N, KA 125 km?,
i3t 999 fa, HAua T, RUILsFRA “TF1h” , X4 “FE” . “TFHL7 2, ppdeis. s,
FAER. PHRGEBIUAN 5 X LA S IR X[9], Tl BRAREEA B, TER T e 11132 8h, miEmid, b
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KAWL, R SMSITR 5 KIE, ARBEPRRAE KA. T8 TRy RS E, 2R,
BELME, BKETHZRN, FFYBEKENT295mm, FEEGTES HE9H, KL%, £
TR, BA AR A X I ) SRR, P30  8.7°C, TLAR N 165 K, MXHEE A4 A 76.4%.
T XX 1982 4 H NE K b E i s A X, T 2017 45 2 H 25 HE A NE S 5A ZRIX . T
Ll R X2 R A3 A AR B AR, R, T ik 3tat 120 R}, 470 J&. 1039 F[10].

3. MERIFESHIEMALTE
3.1 KR

A EEHHEIEE EE NASA [ Landsat 5 AT Landsat 8 T2, 4354 i E{X (Thematic
Mapper)3EHL TM 5644 . Fifi % 45.4% (Operational Land Imager) 3£ HUI OLI §41% . A SCHIF 58 %t S At
UEAE B I AR 5 75 2 B AR K B, =D, 6 HE 9 A B KB mRE, AR TR
AT R 78 o5 . T 25558, Landsat 5 TM % i 2003 4 8 A 25 H 12010 -8 A 12 H,
Landsat 8 OLI %4 i F 2017 4F 8 H 31 H. SGREHE I A Hh 3 22 [R50 2 . PUES5 8 119/31, KE
BRI RN 30 m, R = EIITE 5%LLT.

3.2. HETALE

RGBSR R 22 3 —E KR DR UTEES, MIRARE—RIIERMTmW, Fikbqs
B UG AT TRAL B TAF . A SCEET envis.1 B, A Ll XU X I 2% S A 204 T EUR AN R BT
NREAEPAE R, KPR E A R EE, K 2003 4580 2010 4F Landsat 5 TM 5415 4. 3. 2 B, 2017
fF Landsat 8 OLI 5414 5. 4. 3 PELTE envis.1 Hp il T4, ¢, e, HbrEBEaam, HK =1
BB A I

4. MRFGZE
4.1. FTEFI—EEIREB(INDVI)

I TR 2 615l 18 5 AR 1 S FHE TS 2R 4 8 £ (VI, Vegetation Index) e % 43 24 i I A# 42 2E KK
. B R RO EUIE R FE B (RVI, Ratio Vegetation Index). J3—1k 4455 (NDVI, Normalized
Difference Vegetation Index). Z{E & #i45%(DVI, Difference Vegetation Index) 1 1EAZE# 5 X (PVI, Per-
pendicular Vegetation Index)%s. JH—bME e B N ARAY BB R4, TREHEEMOK. BRI X5t
Ko AMUBRE TR ES T bR KBHA B, SRR EMA MmN AR, B S5
AN R R AR R, & BT 2 Mg i Hoh B s B — R[] . Bt AR SCR A
NDVI 5, AxnF:

NVDI = (NIR-R)/(NIR +R) )

s NIR RFITLLAME B R 2, R ARG B R % .

Eg A, HET envib.1 [ Basic Tools/Band Math T H.45 5 = HI54% () NDVI {. NDVI FIHE#
T BRETE-1, 118, NDVI AFUERT, U8 LA i, HgRm as 2K Y, ok)IEE, XFal it
B NDVIEDN O B, BBA H ATt NDVI NIEMER, BBF A, HRE, 5
1[12].
42. BT oERNEHESEITE

ERE 22 (VFC) TR T A A B AT W SAURAEMIE N IR 2 - B0 2R K DSt [ 14 36 EL SR
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AR GRS IR A B 2 b AR SCR GG A /- R R H G T — e A B A A w5, A
W
VFC = (NDVI - NDVI,; )/(NDV,,; - NDVI ) @)

Horft NDVI, A3 58 2R T BUCH A o X, NDVI,, WA SE B 5 0. B B, NDVI,
FEIL 0%, NDVI,,, 3T 100%, 1 NDVI, =NDVI  , NDVI,, = NDVI,, » {03565 EE BRI 51X
NDVI (1) f R AR AN S /ME R AHERIY],  BR LA AT So A AE S TR R AR e s, PRl S 2 B 4 v A X 1)
R R AE AR /AME 1], H T35 Sl s, #eit7e, el NDVI Rt 57 Bl L 5%7F1 95%1F) NDVI
EAE Nt IME A RAR, R4 A (2), FIF envi5.1 =3¢ B+ Basic Tools/Band Math T E., 53] =1 NDVI
WA (= 1)

Table 1. The NDVI extreme value table of Qianshan scenic area from 2003 to 2017
Fz 1.2003~2017 FLLXFX NDVI R {ESR

E Ay 2003 2010 2017
NDV I i 0.39 0.45 0.27
NDVax 0.66 0.69 0.48

4.3. EHBEE TR

MR ER AR OEH T REVI, AP 55 B2 900 B R R & 1 X A [F T AN A . AR T
W A X I SE BRI 0L, 256 F BRI X RFA IR RE R3], S5 1 ZKmiAn 1) (g2 b 43 2 70 bR it )
5 PRI AR, R T 1L KGR X R R 7 25 5 0 i 5 NS | —— B FEAE 55 2.(0 < VFC < 15%). 11
p——PIG B R 478 555 (15% < VFC < 35%). T4 ——H 5 i 78 5 /% (35% < VFC < 60%). IV 2——
Hh e FE AL 7 75 (60% < VFC < 80%). V L —— 1= BEFE A 7 55 5 (80% < VFC < 100%).

5. MRS
5.1 FURREA FRHIE B 5 E 2 A CHHE

41T 2003~2017 4F NDVI A 1) A& H, Tl REIXIT 17 4 NDVI FE{E A AE 0.56~0.39
2 [a)A5Z), 2010 4E NDVI SME /Mg T+ T 0.04, 2017 4E NDVI HME FETEER R, FHT 0.22. HiE
SR 1022 3 e N i B S R FE e e AW 5 BE AR AL, e A CRE Bl R R A T4 K

0.8
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Figure 1. The NDVI average of Qianshan scenic area from 2003 to 2017
[ 1. 2003~2017 EF L ZX NDVI H{ETLE
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SR 2003 4, Tl R X FER 7 2 B G LRk, N 7.37 kP, (BN ATIX 13 KA

(i EEA 31.96% (72 2); % 2010 4F, AL oe FE T AUE K T 0.58 km®. (B2, BEJE T 1L XX i
W7 o5 T AURIE T %, A EL 2010 4E/D T 29.79%. TP AR LS 25 2003 AETHIAN (5 ELA KT A
R, A 2003~2017 EIRAE FFE, 2017 SEMRERR, FEET 1.20 km?. A5 BE AT B A ol 78
N, TR IX 2003~2017 e RO N IRE EIF, BARON, (RFERE R 55 B2 AR & 2010
FBE T 013 km?, 2017 4EMEIFL_ETF T 0.67 km?®; 2010 4F A R 4 7 o5 L I BAAT B 2003 4E R R T
15.32%, 2017 “FHFAHLL 2010 FEIEIN T 141.68%. " FEHEHE 35 N 2003~2017 ‘a2 T 5
HaK:, 2003 4T 1L X X AL 5.43 km?, 2010 4 Hh B ol 78 26 B T AR 5.30 km?, 2017 4EH K & 6.48
km?, AR, 2003 4EA 2010 AET- il A X A b BE . R A A 55 R o LK T 2017 AE TR
SR b R 7 25 o5 AR A K. 2003~2010 4F T LU XU IX %43 2% o5 b o I v e e 78 o
FEAMBAR RIS, A N BE 5 LhiR R 2010~2017 4 1L XS X 5% 43 2 o Bl B v B e AR A 7 5
Ghagk B, AR B RO

Table 2. The area and proportion of FVC in Qianshan scenic area from 2003 to 2017 (km?)
& 2.2003~2017 FF LN R XHEH B 5 B B GLLFR(Km?)

2003 2010 2017
AR =1z [HEA L AR =1z
I %% 1.65 7.14% 1.52 6.60% 2.19 9.29%
1% 1.47 7.37% 1.24 5.40% 3.01 12.73%
1 2 5.43 23.56% 5.30 23.03% 6.48 28.11%
vV 2% 7.14 30.97% 7.01 30.44% 5.81 25.18%
V % 7.37 31.96% 7.95 34.55% 5.57 23.93%

5.2. FUIRREAFHESEESFRHEEEN

PRI T L XS XA A 25 P 4 8, R Excel 3B M 2153 H 2003~2010 4EA1 2010~2017 4 )
A [R5 20 1 % % R R 0

122 3 W %N, 2003 43| 2010 FEAE A o5 BE 55 R R A AT AR 2 o5 S AR Y 59.5%. RAKRE, 1K
JERE Y 78 o S NTHIAR A 0.36 km?, B RS SR o PR BE R B, 7B NTHIRR 85.72%, A T
BN 0.48 km?, MARSEZ 28 R S5 0 5% HY TR BRIk 0N, T AP 5 K P I P A e 7 25 2500 0.24 km?,
BRI 50.22%. PR B o R AR RER, W T 0.22 km?, SEER ALl 64.19% 010 AR b
B MIEFER, WA 0.65 km®. o EERH: 3 o B AR/ 0.12 km?, WEFEEBARaE, [ErfEs b
5 77.38%, P 64.890% Ry 2 v RERE A B XA, LGRS B AR A 0l R T RN 0.45 km?, E
PR NTHAR [RIRE A s BRI R B 55 5, BT o EUA9 2930 56.88%- 26.83% . HH iy & A 0t 78 a5 T X
W T 0.07 km?, kb (R THIRR 3 LR [ v P R o A IE R A, THIRA 1.99 km?, G HE R 57.09%,
LR 1) o P R A 7 o XA PR ) e A%, AN 1.37 km?, S R 39.38%, [RIINA 49.61% ke
W7 75N 447100 v BE R A B A e N R R RE A R, TR Y BN 1.64 kmP. 1.48 km?. R FERA B 6
AN TR, /N T 0.63 km?,  H 2540 B AR S S T AR N TR FR AR IZ BTN, 1N
A A 7 S R LA P T AR AR B e, A AR R R R 148 km?, Rz, F
A U7 5 R TR B A T 6 RN 1.99 km%. AR, 2003 4EF] 2010 4 6 A BN THIRUA
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9.25 km?, FEE o EEAEATE 55 3.31 km?. ML TE 55 S 2.41 km?. SR A5 R 2.38 km?;
AR A 9.25 km?, 2 HEEE N Sy FE R R 78 55 3.48 km?. TR FEAE M 76 2.53 kmP. T EEAEANE
FETAR 1.75 km?®o fIRFE. AREE. PR o i P MW 7 o T AR/, e A e 7 6 T AR

Table 3. FVC transition matrix of Qianshan scenic area from 2003 to 2010 (km?)
% 3. 2003~2010 T LR R X EH B EZRFEBIER (M)

2010 4
2003 4
I 2% I I 2 IV 2% V 2% &t il

I 2% 1.17 0.24 0.15 0.05 0.03 1.65 0.48
I 0.18 0.39 0.65 0.14 0.04 1.40 1.01
1 % 0.13 0.45 2.92 1.64 0.32 5.46 2.53
IV 2% 0.04 0.08 1.37 3.55 1.99 7.03 3.48
V4 0.01 0.02 0.24 1.48 5.69 7.44 1.75
& 1.53 1.18 5.33 6.86 8.07 22.97

LN 0.36 0.79 2.41 3.31 2.38

FH %< 4 W] 1, 2010 45 31| 2017 4 KA 15 78 7 FE S5 GO R A AR AR 29 5 S THIAA ) 45.53%, A EL 2003~2010
ST 13.97%, A ARGTE BRI R R s A R R S . BARORE, IR M P o AR
AEARRTEE /N, AN T 0.67 km?, B NHIAA Y 1.35 km?, =8 b BEAE 4 7 o5 FE #6745 0.71 km?, HRN
IFi) A R AT 4 78 25 FE 6 8% 0.52 km?, R BE AR 4 7 5 55 1 % HH T AR A T S 0 AR S i b« IR
W S A IR RO, BN T 175 km?, FEEOCKRE T EREAE R, s 89.68%, [AIHF I AL H
R R B 5, (5 59.42%. HPREAE W B AR N T 1.20 km?, B NTHAUK [E 4w A
WE S 3.22km?, (LN 73.36%, A& 2010~2017 fEFERS B HOTHIAN, % H TR 3 R 1) Ao B R A RN
R EEAE WL 7 o5 A R, 3520 ) 57.06%. 22.27%. s BEAE AL 7 s AR/ T 117 km?, Bk
[ v AR A 7 o A B e, THTRRON 3.22 km?, (B4 H T AR 73.43% . [) N v P A A0 7 6 1) v v
Hh S A 25 4 ) N 2.56 km?. 0.48 km?. TR FERE A 55 B AD T 2.47 km?, 8555 2 TR L AR S5
B EPOREIN, FE R AP B E R, SR 76.48%. R W 7 A6 KRG N THI AR R 4% B
RS & i S JORMT N, EER A b R E 2, AN 0.62 km?, (HEE AR 70.99%. SARE,
2010~2017 4FEAE T8 o5 5 B N Bl 12.47 km?, AHEL 2003~2010 4EHE I T 34.79%, KEBIT 5N ERIET
T A B 4.39 km?. R R AE 26 3.23 km® AP IR AR A 26 2.61 km?; EARE R SHE T E
N 12.4779 km?, FHLL 2003~2010 4EHE N T 34.91%, - EORVET b AR S 5 4.40 km? ., MR 7E
3.35 km? il o B i i 7 5 3.18 km?s

Table 4. FVC transition matrix of Qianshan scenic area from 2010 to 2017 (km?)

= 4.2010~2017 £ F LN S XEH B =S REETIEM (km?)

2010 4E
2010 4E
| % 1% 2 IV 2 V 2% it e
I % 0.85 0.27 0.27 0.10 0.04 1.53 0.68
1% 0.52 0.31 0.21 0.09 0.05 1.18 0.87
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Continued
113 0.71 1.82 2.15 0.48 0.17 5.33 3.18
IV 2 0.09 0.46 3.22 2.46 0.62 6.86 4.40
V % 0.03 0.06 0.69 2.56 4.73 8.07 3.35
it 2.20 2.92 6.54 5.69 5.61 22.98
LN s 1.35 2.61 4.39 3.23 0.88

53. £F NDVI ZERNT LN EXKLEEE

Awrtidid NDVI ZEIERT ST, FAFLES 1 NDVI SR,
FWEHBAZNL, EEYTCT IR XA FER A E Bt NDVI BRI, 85k BEUEE NDVI F54k

T SRV A /N FAJ N Y

KFma[13], Bk A

a =NDVI, — NDVI,

A3 RO JEE R KR A (X 35K

©)

Hr, o 75 NDVI Z1{H, NDVI, FAK ] NDVI $54, NDVI, £-VIH NDVI F540, o MEUETE -2, 2].
ARAE T Ll X XA R AR AGREAE, 445 H 1) NDVI ZE{E 53 ™ IR X (-2 < @ < -0.15) B EIRILIX (-0.15 < a
<-0.05). BREX(-0.05 < a < 0.05). HHEBEEX(0.05 < o < 0.15)AEFEHEEX(0.15 < a < 2). HET
ArcGIS10.2 #AF55] 2003~2010 4E. 2010~2017 FECEME L (M 2).

Bl
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Figure 2. Degree of vegetation improvement in Qianhan scenic area from 2003 to 2017
2.2003~2017 FF LN R XK EEEE G

7% 5 Al 1%, 2003~2010 4, K4 A—fufEpfs BuEsifas, HRAmAR 63%, HIREEKEEKX
A 4.80 km?, (5 ETHIAL 20.86%, K EBMT T L KUSE X PUALERFA G #E, SR A . s X
AN 0.48 km?, A M TH AL 2.08%, KEZHATHRALTTH, LRHCRD . A 1.93%K) X IR EiElk,
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AN 0.44 km?, SATEREEL. MG X ™ HEBLX I SRR, [N 0.09 km?, EHUSIRS A,
HERR A 0.37%. 2010~2017 4E, T 1l RS X VA — b R gl P 50™ SR A0 X IR AR Aok, TR A 21.29 km?,
Y9 5 MR 92.46%. HUR IR XIREAN 1.20 km?, (GRS A 5.22%, 2EBERS A, AR
IR e b . B PR A RS i XML 5 M 1.61%, A 0.37 km?, i AifE R AL T5 16 . B 5
O X T AGE TR, 20009 0.12 km? A1 0.04 km?, [RIREEE /e T I R X I AR AL 7 1), S5
WA, SA&KE, 2003~2010 4, 2010~2017 T 1 K XA —AE R FREE H AR 23, 2010-2017
SERFFXGBALTE L™ B, A EL 2003~2010 £EHE N T 21.96 km?, [FIE AR E X 0E D T 14.14 km?, BE X
B> T 5.12 km?s

Table 5. The area and proportion of improvement in Qianhan scenic area from 2003 to 2017 (km?)
# 5.2003~2017 £ F LN B XK ET2E EAR L (km?)

2003~2010 4 2010~2017 4
[EA ikt [HIAR ikt
FEEIRA 0.09 0.37% 21.29 92.46%
BRIEIRA 0.449 1.93% 1.20 5.22%
BRE 14.51 63.02% 0.37 1.61%
BREME 4.80 20.86% 0.12 0.53%
P 0.48 2.08% 0.04 0.18%

6. FRSRE

A LA 2003 4E AT 2010 £ Landsat 5 TM 2% 1 2017 4F Landsat 8 OLI AEYR, %10 —{bhaw:
FRE(NDVI), FIH ENVIS.L T 5 =AM AH I NDVIE, K HE 45 0 — 43 SR 3k — 25115 A 4 78 55 5 (VFC),
BT I R XA 55 - R, IS BB AU XA ARRAE, 3 HH 2000~2017 4T Ll XUsE X R 94 7 5 %55
G B AR, AR ELERT

1) MIH—fkiE#4aE FokE, 2003 45 NDVI ¥J1E 4 0.56, 2010 4F NDVI #4{E 4 0.60, 2017 4= NDVI
¥IE N 0.39, 2003~2017 F iy TR, LR T 0.18. #Ei5H, 2003~2017 4F NDVI FIH{E 224kt
RO T FIREREaS, I H NDVI A S 3076 Lo B BB RN

2) MMM R G, 2003~2017 4F, SR B R i 7 i S s v R L e o FEE A s RS AL AP 7 75
SEYAHZEROR, 2003 A1 2010 AT 1L RS X AT o TR 5 K R 1S 2 vo RE AL A 7 76 55 4, o EL#TPE 30%LA |,
1M 2017 4 Hp AR A 78 26 S5 TR, BT E 208 28%. 14 FE T IL G IXARE . RE. FE
R 78 5 P TR A I n& s, 2> BB n 7 0.5481 km?, 1.5372 km?. 1.0485 km?, I41iE 5519 33%. 105%.
20%, TS TR Y R R N, ek T 1.3347 km?, 1.7991 km?, JkiE N 19%. 24%.

3) MEERSHIE LA, T 1l XS XA AR A [ AR A 7 25 15 45 AR B R B AL W 4., 2003~2017
SRR R AR BT AU kD, AR A A K (2 v o BE A W 7 36 5 4. 2003~2010 4F R B R
H PR R e P 7 5 P MR LR RS, 2010~2017 AERPIRRE . HRRE. o R A v A M 7 S (R A
HREOINE, AR X 3 FE AR AE T L X X B P IEEE . LR AR mE . etk e] WL, 3 14 4
PR AR, PR WG 7 o ke ds, hom B m R 5 Rk s .

4) M NDVI Zf8 %, 2003~2010 4T 1L X5 X EGE G DU, SGERIRZ) Y 23%, BATHAAZ) &
2%, Ml 2010~2017 4T 1L AR X e R P K R B, GRAKTHIARZ) 5 98%, S AN i 1%,
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