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Abstract; Chengde is a very important water conservation area and sand prevention area in Beijing-Tianjin-
Hebei region. It is also an important part of the ecological environment support area. Its vegetation status will
directly affect the improvement of regional ecological environment quality. Based on the NDVI data of
MODI13Q1, linear regression analysis, pixel dichotomy and stability analysis were used to measure the
spatiotemporal evolution characteristics of vegetation cover in Chengde from 2000 to 2018, and analyzed the

impact of climate, terrain and other factors on vegetation coverage. The results showed that; (1) the
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interannual change of vegetation in Chengde has been improved. The NDVI value in summer is the highest in
vegetation growing season, and the NDVI value in July is the largest in monthly change, and the annual
average value is 0.775 2. (2) The results showed that there were spatial differences in the annual variation
trend of vegetation. The area with extremely significant increase in vegetation index was the largest, accounting
for 59.08% , while the area with extremely significant decrease and significant decrease accounted for 0. 76%
and 0. 58% of the whole area, respectively. They mainly distribute in the central and southern areas in
Chengde. (3) The vegetation coverage of each district and county in Chengde is mainly high coverage, with
an area of 45 585.69 km2. In the pattern of vegetation coverage stability, the northwest fluctuates greatly, and
the rest areas have good stability and low fluctuation. (4) The NDVI of Chengde is greatly affected by the
precipitation and monthly average temperature from May to July, and the growth of vegetation may be affected
by the lag effect of the previous meteorological conditions. In general, the NDVI value of low-lying areas in
Chengde is relatively low. The research results can provide reference for Chengde to strengthen the ecological

protection of critical regions, optimize the spatial development pattern of land and scientifically formulate
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ecological restoration measures.
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Fig.1 Digital elevation model data of Chengde
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Fig. 6 Spatial distribution of the perennial mean value of

maximum vegetation coverage in Chengde from 2000 to 2018
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Table 1 Statistics of vegetation coverage areas and ratios in all counties of Chengde
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Fig.7 Stability distribution of vegetation coverage in
Chengde from 2000 to 2018

2 B WA B A K B, O T 19 4R a] K
A IR X 7R A T e A Ak ) S ), SR SPSS R4 X 7R
FETTAE NDVI fie KA 5 FEK 2 R 54T Pearson A
KW

FERE K J5 T8, AR T R K AR N 4 A R BT ROk
BT 2 1 F W KO R A TR T A 5 e L
A 1Y BBUR J5 8508, AR BF 5% 5k B4 B Oy St
A Ta] i BE [ K B 5 R 8 17 4E NDVI S K {E A9 A %
PEUOT S AR R B T NDVI e KB — 78 7 A 4
IR B A, BB K S BIF S I B EE A T H 22
Gyt 1—3 3—5 5—7 17 A 4 BBt A 4811, Mok
ZBA R -0.18, —0.17,0.57 1 0.56, NDVI 5
5—7 Ay Rk 7 A0 24 H BEK A SC R K,
H A O, 150 33— B 40 8 7K 2 75 7 Vil ) 2K 7 T AR
CNER NN I ES (AN

PRI J7 T, A2 A 2R AR X NDVT i 52 i 45
KU A2 A R, R K R A K
UL T SR E 3—7 A 0 SR A 5 4F NDVI e KAA
FHOGHE 43 B, AH G R 8043 i 2 - 0.03,0.05, -0.21,
-0.50, - 0.45,3—5 . 5—7 J i8] Bt 4 3¢ 5 £ 55 )
J3=0.06, —0.54, 7 42 AR AE T P 3 i = 1 H

By A R 2 R AR A R A E R T AL G AT,
AR T, N mAa ) A K o Ak IR S &
TIVRIAEL ) (0 28 1 A, o e e B R K A B AE I 42, A
PR K Z B S AE T, 3k S AR 25 i i NDVI (R &, I
K NDVIfH Y 5—7 F 43 1 - 35 S0 AH 56 P B o, H &2
B SC, U B 3 — IRF 1 ) AR BRIG, NDVI i o T
3.4 1.5 A REEAR, B 3 A H AR iR
T 17 0 R4 e K NDVIH 52 AN K
2.3.2  fHBEE 6 52 MUY RRAE 152

XPARFE T DEM B4 47 8 4 28 40 21 AR 2R 7 T
S R O v R IR A ek o A
53R F R (122 ~200 m) , B F&-15 #1 (200 ~ 500 m) ,
IR L M 5 )55 (500 ~ 1000 m ), Ao i 3 1l 3 | ey
(1000 ~2 236 m)4 5%, K3 B 0 F 3
(0°~5°), &P (5° ~15°), ®hI (15° ~25°), BEHE
(25° ~35°) , Qi (35° ~45°) ,Fa i ( >45°)6 D&Y,
BE TR T 2000—2018 4F NDVI JJj 4F f5: K AH A 5 &
%, BARICSE T 2 4F NDVI S, 5 8 5 41 %4 oF
11 3% B 50T, Ge vt 7R A8 T S5 R AH B i 2076 AN [R) e 72 A
BRI oA LA S RIS R 2 iR

2 AT LA, F J5 b X 4 R NDVI{E 521, B
AR A 30 AE S H 75 L PN, o 0. 624 2, 1l 348 2% i b [X.
NG Sh R B4 IR S a0 o SR B A )
e EEEN, -5 X, 23 NDVI {5 i
L, MOE BB Sl NDVI 52 B, fEARE 4k L
b e SR H U L b | T PR A Bl X, NDVI B
57t B AE 6 35 9 RN, DT e B I B, o R B v, ND VI
HBR R . EA BRI N, e (H 8 BLAE il
PR B v R A DX Y B BV Rl L, Ol 0845 3, R A
L ARAETT G b X A ND VI i 4, H 344 o
Hiu X ND VI A{E i =5 , Fifi 25 35 B8 09 AS i 34 i, ND VI AL
PR b T A 10 T Ml A I IXC 1) A A A L
M H AT Ml X 7 T A IR A L M v T b X
T AR o BT ALY 45. 86 % , rp i B 11 b | R D b DX T AR
7 BT R 42, 66% , HLIX 3k N 24 KB  43 A, 2
XS X NDVI A 42 55 1 BRI

R2 EARBREESETHREAEREHNE

Table 2 Mean values of the maximum vegetation indexes at the intersection of elevations and slopes

5 0. 624 2 0. 696 7 0.730 7 0.718 2
-6 H# 0.746 5 0.769 9 0.795 7 0.807 4 0.810 7 0.803 3
R IR =Y 0.767 1 0.789 8 0.814 3 0.830 9 0.8399 0.844 3
Hp R L L DR 0.733 5 0.772 2 0.816 4 0.8377 0.842 2 0.8453




7K 3T 5T TR

.97 .

3 it

(1) 7R 38T 423K 2000—2018 4= NDVI {5 {A 5t |
THaH AT XA AR 5 IR O TR S BT 5 ) R
XA g TR A% KB R R i B L R E S T
FEI H AT R o

(2) A8 W48 B B 8 A0 78 25 ) b A7 1 2 35 4 22
S AR WA R S 3 4 o % v R R A T R 2 i
3 55 DD B DXl R DN L T B A AR AR A T A
T TR A L X

(3) 7K 7T AR B A K B 2 AR A A 4 R O B &
NDVI ¥ fE i 5 , 4 2= NDVI B {37 H £ NDVI fi
R, Hi/ho

(4) 7R T 2% DX B 10 A 0 B i UK D 18 6 v A
BEO T8 T8 T X R P S XL A R e e A
AT o5 LB SR AR B T 80% LA . TEFRE P
Jar v, AR TEVE L AR A B AL B s B, A R AR 2 i IX
T REELF, BB AR

(5) M I R W HE WL A — 52 B2 R, NDVI 52
S—T F 03 Wk 7 LA KR 1) 52 i 5K 3k B T Y e
sk R H AR i ER A B TR B AR K TR X R T
S OB AR DL AT — R BB, B2 B S T X
(9 NDVI A EAR , 13 08 35 B2 B BE A 3 X NDVI
B W R AE

2 % 3k ( References) :

[ L] TR, RER NEA, 5. JET MODIS i1l R4
LWL T I 25 AR A B LR R A3 A [T ] AR SR B
R, 2015,24(11) :1799 - 1807. [ YU Q Z, LIANG C
L, LIU Y J, et al. Analysis of vegetation spatio-
temporal variation and driving factors in Shandong
Province based on MODIS [ J ]. Ecology and
Environment Sciences, 2015,24 (11):1799 - 1807.
(in Chinese) ]

(2] K, &R, X85 RSN RAEBERS
Hb R K MR AR AR 56 & [T 7K 3C i BT TR M T,
2020,47(3):25-33. [CAO L, NIEZ L, LIU M, et
al. Changes in natural vegetation growth and
groundwater depth and their relationship in the Minqin
oasis in the Shiyang River Basin[ J]. Hydrogeology &
Engineering Geology, 2020,47 (3): 25 - 33. (in
Chinese) |

[ 3] Z=/NIE,5%, % A%, 2T MODIS-NDVI [ H f i
AR S S MM LT ] K B RAFFR,
2013,20(1):112 =115. [LI X Y, ZHANG B, JIN Z

[4]

[6]

[7]

[9]

[10]

B. Dynamic monitoring of vegetation coverage change
in Hedong area of Gansu based on MODIS-NDVI[ J].
Research of Soil and Water Conservation, 2013, 20
(1):112 = 115. (in Chinese) ]
R, SR W, R KR AFL BT NDVI B ZE T 3
BRI 25 AR A BT T ] K RAREERE 5T ,2017,24(4) ¢
6 -11.[SONG M M, ZHANG Q F, WU F Q, et al.
Spatiotemporal variation of NDVTI in Yanhe basin[ J].
Research of Soil and Water Conservation, 2017, 24
(4):6 —=11. (in Chinese) ]

BICEE SO, BRI, 55 AR T NDVI AR 4y
PR R AE 2 A7 [ ]. BRAR S PR35 4% 4z, 2016, 36
(2):141 -147.[LUO W W, LATR W, CHENS Y,
et al. Analysis of vegetation variation characteristics in
Fujian based on NDVI[J]. Journal of Forest and
Environment,2016,36(2) :141 —147. (in Chinese) ]
BT, B, 2, 4. BT MODIS NDVT iy
STV AR A S R E A KR [J]. RS
4% ,2017,37(3) :788 —=797. [ CHENG F Y,LIU S
L,YIN Y J, et al. The dynamics and main driving
factors of coastal vegetation in Guangxi based on
MODIS NDVI[J]. Acta Ecologica Sinica, 2017,37
(3):788 =797. (in Chinese) ]

Z AL, IR B, XK 85, 2000—2013 4R VL5 4 AN A
P AL NDVI i 28 2R A [ ] K ORI 5T
2016,23(1):86 -91. [XI YT, XU Y, LIU X T.
Spatiotemporal changes of different vegetation coverage
in Jiangsu Province in the period from 2000 to 2013
[J]. Research of Soil and Water Conservation,2016,
23(1) :86 —91. (in Chinese) |

RAE B, 4, 5. S5 T MODIS-EVI i 2000
~2015 4R AR R = AR [T ] ROV B
TR 5345 ,2017,26 (12) ;2146 — 2155. [ZHU L F,
XIE S Y, YANG H, et al. Seasonal variation of
vegelation coverage based on MODIS-EVI data in
Chongqing during 2000—2015 [ J]. Resources and
Environment in the Yangize Basin, 2017,26 (12) .
2146 —2155. (in Chinese) |

ok, Elsls RS 45, T MODIS EVI #4 #9 8
VRIS By B WA A R AR AR AE [T ] ARl AR
#2,2015,31(22):191 - 198. [ YANG Q, WANG T
T, CHEN H, et al. Characteristics of vegetation cover
change in Xilin Gol League based on MODIS EVI data
[J]. Transactions of the Chinese Society of
Agricultural Engineering, 2015,31(22):191 - 198.
(in Chinese) |

X Bk e BUIE I, 4. BT MODIS NDVI



LR BT [T]. A 2524 ,2013,33(5) 11654 -
1666. [ JIA B Q. Driving factor analysis on the

- 98 - WS A BT I ] e ) AR B B BOSTRE Y 7R 7 I R B A 6  AS VRAE S AT 2020 4
e 00 B H 7 s DX AT Bk B T A s AR Ak B L X AR i R vegetation changes derived from the Landsat TM
g [ J]. 7K 245 31595 ,2018,25(3) . 224 - images in Beijing[ J]. Acta Ecologica Sinica, 2013,
231.[ZHAO A Z, ZHANG A B, ZHAO Y X, et al. 33(5) ;1654 — 1666. (in Chinese) ]

Spatiotemporal changes of vegetation in the Shaanxi- [15] DEEMicE A, FH,%. & T MODIS NDVI [y
Gansu-Ningxia region and response to climatic R4 2z I b 5 AR Y B 35 i s AR A RRAE [T ] Aol 9%
extremes based on MODIS NDVI data[ J]. Research P ,2018(6) :50 —56. [ BA Y, BAO X, ZHOU
of Soil and Water Conservation,2018,25(3) :224 - M, et al. Temporal and spatial variation
231. (in Chinese) | characteristics of vegetation cover on the northern
[11] 2, P TN PL, AL 5 IR R A b A A A B Y slope of Daxing’ anling based on MODIS NDVI[ J].
iﬂ],Tﬂ(lﬂﬂ{E[ 1. K SCHh B Tﬁiﬂﬁﬁq‘ 2019,46(3) . Forest Resources Management,2018(6) :50 —56. (in
1 -8 [DANG X Y, LU N, GU X F, et al Chinese) |
Groundwater threshold of ecological vegetation in [16] G ,HEM, Y Lk ,%. T MODIS NDVI 1y
Qaidam Basin [ J ]. Hydrogeology & Engineering CUREE X A E S E AW T, MO R,
Geology, 2019,46(3) :1 —8. (in Chinese) ] 2012,48(1):22 -28. [ WU C G, ZHOU Z X, XIAO
[12]  FERKFE ERREE, Bikar, 5. £ F MODIS ¥ iy 5% W F, et al. Dynamic monitoring of vegetation
Fﬁﬁiﬂiﬂxﬁ*ﬁﬁﬁﬁﬁfﬁﬁ W T, Wi S5 coverage in Three Gorges reservoir area based on
% ,2016,35(1) :150 - 155. [ WANG X P, SHAO MODIS NDVI[ J]. Scientia Silvae Sinicae,2012,48
F L, MAO Z H, et al. Dynamic monitoring of the (1) :22 -28. (in Chinese) |
annual maximum vegetation coverage in Jinan city [17] ®HEE eyt BEA, . WAL & 5= f5 8
based on MODIS data [ J]. Areal Research and REVT MBI B2 |/ {5 B ,2013,11(3) ;
Development,2016,35(1) ;150 — 155. (in Chinese) | 85-87.[ZHAO Y X, XU Q H, QIN Y J, et al.
[13]  Z=8Rb A BUCIE. BE7E 4 A R Ak K 3K 3 Establishment of landscape spatial information system
WES[T]. A2 ,2015,34(10) : 2907 - in Hebei province[ J]. Geospatial Information,2013,
2913. [LI D K, FAN J Z, QUAN W T. Analysis of 11(3) :85 —=87. (iin Chinese) ]
vegetation degradation and its driving factors in [18] Z=HRJIC, IR W, 55 45 . v B i b 32 A Hb S0 2% 80 %
Shaanxi Province [ J]. Chinese Journal of Ecology, HARI e r 3T [T]. 268 042 BF 57, 2008,28 (4) «
2015,34(10) :2907 —2913. (in Chinese) ] 535 -543. [LI B Y, PAN B T, HAN J F. Basic
[14] FHFE4. T TM TR AREE 0 J6 50 A8 bk 28 1k terrestrial geomorphological types in China and their

circumscriptions [ J |. Quaternary Sciences, 2008, 28

(4):535 - 543. (in Chinese) ]



