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Change in temporal-spatial pattern of vegetation coverage in Weichang
County based on Landsat remote sensing image
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Hebei 050021, China ;2. Hebei Provincial Remote Sensing Cenire, Shijiazhuang, Hebei 050021, China)

Abstract; Based on the Google Earth engine remote sensing cloud platform, the Landsat series remote sensing
satellite images from 1987 to 2016 were collected, and the vegetation coverage of Weichang Manchu and
Mongolian Autonomous County in Chengde was estimated by using the pixel binary model, and the dynamic
changes in vegetation coverage in the study area in the past 30 years were analyzed through combining the
meteorological data and terrain information. The results indicate that the normalized vegetation index ( NDVI)
value of Weichang County from 1987 to 2016 showed an overall upward trend, and the average NDVI value of
Weichang County increased from 0. 63 to 0. 78, and the vegetation coverage status improved continuously.
Among the vegetation improvement in the study area, 49.28% of the countys vegetation area was accounted
for with the NDVI difference value > 0. 15 from 1987 to 2016 ( with the largest proportion), while the
proportion of vegetation area with NDVI difference value less than - 0. 15 from 1987 to 2016 was only
0.82% . The transfer matrix of vegetation coverage at all levels from 1987 to 2016 shows that the vegetation
condition in 2016 was obviously better than that in 1987, and the area of vegetation with extremely high
coverage was 7 991.84 km’. From 1987 to 2016, the fragmentation degree of vegetation coverage landscape

decreased continuously, the average patch area index increased from 13. 147 8 to 31. 703 4, and the
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vegetation coverage types tended to be centralized distribution with good connectivity. The overall climate

change trend in the study area has adverse effects on vegetation growth. The vegetation coverage of different

slope and aspect is different. The influence of human activities and socio-economic factors plays an important

role in vegetation improvement in the study area.
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Table 1 Vegetation coverage area and proportion of Weichang County over the past years
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Table 3 Statistics of landscape pattern index of Weichang County over the past years
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2.3 AR AR 5 e KR A AT
2.3.1 5RBUNER AWK B

R WA 28 A 52 NS0 3l S DB AT 1 2 22 i X 3R 10
LR R, b e DR R R A0 AR K B O 2 R
MR EE N R . i T 4F O B b, AU
Sl AR 0 S5 AT 073 SR ] B0 Wi A IR 6 T 2 R AR
(R AT

Hi 6 & i, bR 1987 4R 2 4h, HoAb AR £y 8 J 13 B
IR gk 78 A A TR R R AR — B A R
i JE RS 8 1 2 A | v il A R R B9
KANYIL . (RO o5 2 4R 240 h, 2009 4F 53 4
AR P AT — A 8 AR A& LR
L, BEK AR, AP R B R A R R
o4 TR A0y di v AL, B AR Al S BT T S AF 0 A1
(B, A TR) Sl AR A, 7™ B2 Wi R B 199 7K AR B 3 A
LR AR RO DL A2

BT T LI L, Bl 0 S AR AL R AR b s Tk
TR B K R S I 2 1 gt i Y T S P2
(BRI Y < £ P NIE (B2 DR P o s e s L
FEHAH T AR R 4r 7 AR . T iz
Jims FE AT A 2 AR, ELAT R AR A o L DR I
HZ=(6—8 ) WA ANl ) 728 Al X 4 8 ) A2 R
FHAAERHERENER, NEFTRFLEE, 2
NS TR B . W Z=REK N B F , A AL
R BT R B Y A2 A 3, o A 4 A
KEPET G EWREH T BETRERER . W
R R 2 B R 52 2%, LB IR i KRR o) S
i, Jr I AR T o B A2 R AR AR T L T g
FRANTE o IESZ AR & uli W E ok, H A
P T T X e w2k A i B B AT A MR R . I
—Jr B, NDVI AR B A1 55 5 S e H O 1) i Bl A2
PR3z NN mAR K i AUR =t = i,

/MM

=4

H [

1987 1991 1997 1999 2009 2010 2011 2016
A

(a)

1987 1991 1997 1999 2009 2010 2011 2016

4}

AR o
HERSE

()

A4
ot

6 EFERFES ANERESESKEMEKENXR
Fig. 6 Relationship between vegetation coverage
and precipitation and temperature in August

in Weichang County

AR 22 ] 4 — 2 5 UM X % A1 R3S I, AT BR
Sk = A8 BT, A T R A LK R R
R AR R AR — RN, A 1962 ALK, [F 5K
TEMCA R T HA MY, = REFMA L T+ Z4HEKR
PRI A2 2 B, TR R V0 b b R 3 T 5 AR AR Y
)37 38, fuff DB A 2R DL A5 B 1 ARAS 23, 9 3t 1
“AC A R A Sk R TR FE T IOR A, BCA



. 88 - &

JE B B 3T Landsat i

SR Y B 7 B W T I S A R A2 AL

2020 4F

AN
=

ol 0 e NVl = 2 A e I A A
“2017 HuBk T4 173h 5% fr e,
2.3.2 ZHUIEAFEAY R R

o

&% 7

O 483 718 HU S AT A U RS AR A B o R ) R L, AR
Fil 7 B 1) DEM %8l A8 J3 5 R i) o0 18T % i 44
PR AT oy K GE i (1K 8) o Fl B AR & R
JEE v, I 3l 14 A 7 i P A (L A v, S R e
e BESL

-

P (R o AV, L A o 2 oy 19 3t X 2 B AR P A R

7.0
700

600

41

FEHRREH L
1950 1960 1970 1980 1990 2000 2010 2020

SEHr

(a)
550 y=—0.512 9x+1 326.5

500 R*=0.014 7

450
400
O 350

V—N=|
—\/m

E7 EiFE 1952—2018 £E£1H

x+826.2
R>=0.001 5

1950 1960 197

FAYE . B A A A 0l 7 o 32 A o 0 X ] Ao A
HEBES RIS R S, 28 TN 32 R 38 L BE 3
T 3 A R 11 A B i P (B HLOR B
S5, SV 1 R T o R (L B o T 1 0 BE A
YN R WO B (E s X, HOREO A, T
Wi 75w, Bl R e B B S8 ML
37 7 73 30 ) L 4 ot B2 4% (L e 55, OH 39 14 A i 7
i JE (R AR

3=0.014 5x—

ik i

Y KRS
HFAHORGEAS

0 1980 1990 2000 2010 2020 1950 1960 1970 1980 1990 2000 2010 2020
FEh
(©)
y=—0.071 1x+208.87
R*=0.026 6

1950 1960 1970 1980 1990 2000 2010 2020
Fh
H K A E 2

(€)

el

VEKkE EFEAYNSKE.EERAERRKELREENTHILETW

Fig.7 Change in annual average temperature, precipitation, monthly average temperature, summer precipitation,

percentage of summer precipitation of Weichang County from 1952 to 2018

572
il

SEF Y
38 1407

25°~35°

BEH

35°-45°

b

BB

(a)

B8 ESENFENBESENESHEHENXR

Fig.8 Relationship between the mean value of vegetation coverage and slope and slope direction

HZ R
577k

LG
i O

B PR
e 4]

®)

in Weichang County over the past years



55 6 1

7K 3T 5T TR

- 80 .

AR Bl 4 L 5 i 0 R AT O v R o A
1 47 B %l 73 D AR 44 L i =5 (500 ~ 1000 m) |, g
Pl )5 (1 000 ~2 236 m)2 ASEFEY, GEit A oy
%A R WA S B R (EL T A, PRl 9 L R AR U R v (I
P Ml e DR A A BB G B R 0. 65, i Hh i 4k Ll
M e iR S SN 0. 71

3 &g

(1) % B NDVI A VE A 5 124 gk B0 i IR, REAR
T i 52 W bt 6 A OIR L 1 AE b . Bl B 1987 AR F|
2016 44X NDVI (- (B i 22 - FH a4 fE ok 2k
FOPR 5 0 dak ) 3 B3 Y O ) & R, L2 4F NDVI ¥ {E
k0.7, A A X 35k 8] 22 5 55K, 4B gOIR O 3 1R 4
U, LA 7 o6 R RO 0 B RE O L X L 1987 AR AN
2016 4= NDVI 25 {H 45 5, Bl 3 4> A 4 o035 1o L LG )
ik 95.96% A B Ak B L B4 R 4. 04%

(2) Il 37 B 1987 41 i1 2016 4F () ki 9 7 75 R A8
P % 0 T 50 VKA e 7 i 1 v o T
FERSTI LR, PRI MY T 3 B A A
R 4%, 2016 4T (1 kil w7 56 1 0 201 I 47 F 1987 4R
M3 B 1987—2016 4 4% 9 4 4 36 1 3 0 % B A
T el 0 G bR 7 2 R A v LI ARG T RS
R T 7 2 A L 1) 7 R T A RS

(3) 3 3 X [l 37 B 7 45 1 A e o LA J=) 4 Bl A7
S3HT,1987—2016 4T /N B He 1% #7748 S K BE B, S5 00 B
TR S T AT, 1 B T R 7 6 4 o, 3 1
.

(4) S K 22 R TR 28 S0 A bk ) B 25 1 A —
SE 5 ), AR 51X 1) 4008 78 s 3 i A4 b X A b K
ELAT R FIRE R 5 A ) 3% B A0 A8 Bl 7 3 IR 0 AR ), B -
58 Ve M T P LA R L R A M X, I A
T B T R I RN 8 Y M 1K A 3 e O T, R AR L B
A0 7 5 B A BA W5 A e R T, R AR LD b L
JER B S R . UEA, ARTE BRI S AT R
) 5 i A, 0T AT 9 XA B A 15 O R # A AR .

(5) ZE 5 HUPL AR AR 37 DX 38l A B AR JIE 2 At 458 4, A
B o B Y40 e v o T P 320 YR A 3P 1 R 4 L 8 O
A, Bl B AC RIS 1 S HEE OO % R R R
MR R LB, S A e AR A N % T A A
FEVE R X

222 3 Hf ( References) :

(U] BT, BRAR K. A 500 T 3ol 0 A e A e B R

[2]

[4]

[6]

WHNE AN [T]. TR XM, 2014, 37(1):
106 —114. [ JTA B Q, QIU E F. Vegelation changes
and its driving factors in Shijiazhuang City from 2004
to 2010 based on Landsat TM imagine[ J]. Arid Land
Geography, 2014, 37(1): 106 — 114. (in Chinese) ]
TR, RFERL, XEAR. 530 FRILASEUAR
WM TSR AL R B RRAE [T]. A SRR,
2014, 33(6): 1169 -1176. [ YU Q Z, LIANG C L,
LIU Y J. Vegetation responses to climatic change in
Yangtze River Delta wetlands during the past 30 years
[J]. Ecological Science, 2014, 33 (6): 1169 -
1176. (in Chinese) ]

T, KA, A T L2 EH Landsal 214
B PR e E A WAL ws B AL SE [T ] W VLA pROR 22
R, 2011, 28(1): 72 -79. [ZHANG C, YUSQ, LI
T S. Image analysis of vegetation coverage and
changes ( 1994—2007 ) in Qingyuan County using
multi-temporal Landsat remote sensing[ J]. Journal of
Zhejiang A & F University, 2011, 28(1): 72 - 79.
(in Chinese) ]

MER, B, BEM, 5. 5T Landsat 5218
19 NDVI XA 5 52 0 B 22 B4R A i ma Rz [ 1]
A\ HLAR = 4%, 2018, 49(10); 212 -219. [LIN Y
Y, HU X S, QIU R Z, et al. Responses of landsat-
based NDVI to interaction of vegetation and
influencing factors [ J ]. Transactions of the Chinese
Society for Agricultural Machinery, 2018, 49 (10) .
212 -219. (in Chinese) |

ZEYL, WA, B, R T Landsat 21818 F i
A XA e A G P B IO SR R A A (0] Al
T #2249, 2016, 32(10) ; 267 -276. [LI H K, LEI
J, YANG L. Extraction of vegetation coverage and
analysis of landscape pattern in rare earth mining area
based on Landsat image [ J]. Transactions of the
Chinese Society of Agricultural Engineering, 2016, 32
(10): 267 —=276. (iin Chinese) ]
THER, MR, WL, 4. T R AR R TR
B9 NDVI 2RI AT [T]. ARoll BE IR 8 #],2016,8 (4)
101 =106. [ DING C X, ZHOU R L,YE J X, et al.
Study on the effect of topographic relief on NDVI of
Landsat[ J ]. Forest Resources Management, 2016, 8
(4):101 —=106. (in Chinese) ]

KR BT IA , B 2 e, S RAT R 22 [ 3 A AR AR
Py AR R [ D], % Bk ol R, 2010, 16
(16):141. [LI Y X, DENG L J,ZHAO H Y, et al.
Analysis of the evolution process of mulanweichang

nature reserve [ J ]. Anhui Agricultural Science



- 90 -

JE1 % 55 3T Landsat 38 85 18 () Rl 3% ELAB 4 2 22 I 25 4% =) 72 1

[8]

[11]

Bulletin,2010,16(16) :141. (in Chinese) ]

[ 0 S S A AN Rl e [ N =7 B E B S
PR B R R R SR AE ST [T ], T b Ak R BF 5,
2006,21(4) :460 —464. [ ZHANG S L,ZHANG H J,
XU C L, et al. Study on the current situation and
development strategies of Mulanweichang Nature
Reserve in Hebei Province [ J ]. Hebei Journal of
Forestry and Orchard Research,2006,21 (4) :460 —
464. (in Chinese) ]

SRR, A, BREER, SF. AL e X
SR LR AR B R TR AN [T, T B XOBE A,
2018, 35(3): 686 -694. [SU W X, LI Z, CHEN S
Q, et al. Evolution trend of vegetation coverage and
its risk assessment in the Bashang region in Hebei
Province[ J ]. Arid Zone Research, 2018, 35(3):
686 —694. (in Chinese) ]

R K, B ZE, B E, 5. Google Earth Engine
TEHERFL 2 H IR B R 2 i PR SE R [T]. 12
BE AR SN, 2018, 33(4): 600 -611. [ HAO B
F, HAN X J, MA M G, et al. Research progress on
the application of google earth engine in geoscience
and environmental sciences [ J ]. Remote Sensing
Technology and Application, 2018, 33 (4): 600 -
611. (in Chinese) |

MR, PR, RN, 5. JET LAl as s 261
PR B T R A ST IR T AL S R [T ]
%, 2001, 5(6): 416 -422. [CHEN J, CHEN Y H,

HE C Y, et al. Sub-pixel model for vegetation fraction

estimation based on land cover classification [ J ].

(12]

[13]

[14]

Journal of Remote Sensing, 2001, 5(6) . 416 —422.
(in Chinese) |

JEdkE, £, BB, & NI S X B0R
A/ VRS 52 ) 1) 7S ) A JR) LIBRvE 4 Rl [T].
HEAZER, 2009, 29(9) . 4847 - 4856. [ ZHOU H
J, WANG J A, YUE Y J, et al. Research on spatial

pattern of human-induced vegetation degradation and
restoration: a case study of Shaanxi Province [ ] ].
Acta Ecologica Sinica, 2009, 29 (9) . 4847 - 4856.
(in Chinese) |

AP, LR, L%, %, Landsat £ 594
HBEME AR R[] MRy, 2018,
43(11): 157 -164. [LV D H, JIANG Q G, WANG
D J, et al. Estimation of vegetation cover and analysis
of landscape pattern base on Landsat data [ J].
Science of Surveying and Mapping, 2018, 43 (11):
157 —164. (in Chinese) ]

P4, AT TM TR SR8 iy 3t st i A B A8 4k
LH R 4 [T, sk, 2013, 33(5):
1654 - 1666. [ JIA B Q. Driving factor analysis on the
vegetation changes derived from the Landsat TM
images in Beijing[ J]. Acta Ecologica Sinica, 2013,
33(5): 1654 —1666. (in Chinese) |

AR, ZE T IUHLOA 37 B AR T IR B A AR AL A
[J]. Ml IRAE B, 2018 (6): 13 - 17. [ CHANG
W Q. Analysis on dynamic changes of the forest
resources in Saihanba mechanized forest farm [ J ].
Forest Resources Management, 2018 (6): 13 - 17.
(in Chinese) ]

2020 4F



