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Abstract; [ Objective | The dynamic variation of vegetation and its corresponding driving mechanism (i. e. ,
climate change) were explored to provide a basis for understanding how the regional and global dynamic
variations of vegetation respond to climate change. [ Methods] The moderate-resolution imaging spectroradiometer
(MODIS) normalized-difference vegetation index (NDVI) time series along with digital elevation model
(DEM) data and monthly precipitation/temperature data were used for a Theil-Sen Median analysis, Mann-
Kendall significance test, R/S analysis, Pearson correlation analysis, and ANUSPLIN model. The spatiotemporal
variation of vegetation and its future trend were analyzed, and the relation of the NDVI with precipitation and
temperature was explored. Furthermore, the time-lag effects of the variation of vegetation in response to
climate variables in the Beijing-Tianjin-Hebei region from 2001 to 2019 were investigated. [ Results] @ During
the period from 2001 to 2019, the vegetation cover increased in Beijing-Tianjin-Hebei region at a rate of

0.002 2/a. The area that is expected to degrade in the future exceeded that of the area that was expected to
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improve. @ Furthermore, both precipitation and temperature exerted positive effects on vegetation growth

in most areas, although the response of vegetation growth to changes in precipitation was more pronounced

than that of temperature. @ The lag time for the maximum response of vegetation growth to precipitation

was longer than that of temperature. More specifically, the maximum vegetation cover was associated with

the precipitation of the previous 3 months and the temperature of the previous one month. [Conclusion] Due

to the implementation of ecological restoration projects, the vegetation cover improved significantly in the

Beijing-Tianjin-and Hebei region from 2001 to 2019, especially in the northwestern area. The relation of the

NDVI with precipitation and temperature exhibited regional characteristics, and vegetation growth showed

obvious lag-time effects to changes in climate variables.
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AL AL E P R, e NDVI Xy 3 A AR A
A e KR 7 X8R AN 7 R AR 15, 23 %0 . EEAE
TTEARE AT R E R ZE BBV ILE .

b NDVIX < iR 2 4k

5 WEEMXBEH NDVIEK@QMFBEMOMEARXEEFEEHTES G

m DA b A] AT B S M XA g NDVI X K F1 S
A5 A ¥ A7 A 1 A58 1 B3 S50 A B NDVI X o 7k A5
AR i e BT T AR L X — 58 5 AN Y BIF 5T 4 SR
— B K G AR R AT R K 4 R AR
g i 15 33V FH R A 1 5 1 55— 3 40 nT e
W, A LK Ay e RS . AR IR
F 43 W R 7K T DA A 2 e A 1 A B K
Rif 7K DN b 3 28 350 78 35 1 A - S W 17 i 3 o AR
Wi A A B R 0 1 45 S L 4L B e A A A K T
R 7 % R T B AR B — s A I ) L R AR K
FE A B AR AR AL B — 52 BT 5 R0 . MR T REOK
T 1 A Ak AT L B R A ) 0 W P 5 R DOk
B AR LR e A g 2B K LA T 4 AR D ok
Bl A R AT AR e B 0 T

F4 FEHEMMXEH NDVI XFFEKF
SERTHR RN EFH%EIT

b g NDVI-F& 7k Mgk NDVI-A R
B/R mR/10 km® W/ % EAL/10° km® H B/ %
0 3.03 13.93 7.13 32.81
1 5.94 27.33 7.73 35. 60
2 3. 15 14.52 3.56 16. 36
3 9. 60 44,22 3. 30 15. 23

3 HR®

AR SR 22 V5 B 4 RN 22 B0 4y BT SRR R[] B
SREFERRE T 19 a 5T H T M X A 9% 78 25 i
23 VAR RRAE L JF 0 L R Sk AR b A, i — SRR T
FEHE NDVI S 7K FA AR Ak 0 B 25w 1o 458 i B s
RN . EEAFRAEL T

(1) 1535 F MOl A= 25 TR 09 52 » 50 F 3 b X A
P SRR R BIMGE S, T 19 a R T I X Al
B NDVI | FF X2 5 B FLs 76.19% . Horp i
W LIRS SRR 49, 31 %, AR vh e T
DX PG AL .

(2) ot HESE M XA S AH B 52 T R R 34 i T AR
KT LTS A, I SRl T R X 2 R
T AR 13, 2896, 32 %2 43 Afi 78 Rt LR 5 e M K L
JE i M X, Db M X 32 4 A 2 0 kR T BT Ak R
1 %% B 38 4 4 1] 5 i AR

(3) FH 8 NDVI X 7K R ik 228 £k 0 o 7 5 B
SEPIH A 3 2% S, R NDVT 5 B K i A OGPk &
BRI VL AR B K AR g NDVI 5 S 9 48
KoMk AR B P AR R R S R85 7 R 2 (R Ay
ik Jar . MW NDVI 5 K iR 56 56 22 mg 3 T <R .
PRI o A8 7K A DA Sy 2 T VR B e X A o A K ) R
SR F
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(4) 5L Ml DXAR Bk A 0T R K AR 1 A2 Ak
TEAE B B B I RN . A g NDVI X 3 H B K i
R N7 ) T AR B R, 29 R TR 44 22065 Bk
NDVI %ty 1 H A 728 b fe v Ry 14 T8 AR e K, 24 o
ST ALY 35.60%
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