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Effects of extreme climate and human activities on NDVI( normalized difference

vegetation index ) of different vegetation types in Shandong Province

LIU Haihong, YIN Shuyan”, XU Liting, MAO Xiling
School of Geography and Tourism, Shaanxi Normal University, Xi'an 710119, China

Abstract: Shandong Province, as a typical coastal area in East China, has a changeable climate and a dense population.
The impact of extreme climate and human activities on vegetation is of great significance to the stability of the coastal
ecological environment. Based on BRT model, multiple linear regression equation and residual analysis, this paper studies
the growth of different vegetation under extreme climate and human activities. The results showed: (1) From 2000 to 2020,
NDVI (normalized difference vegetation index) in the whole region of Shandong Province showed an increasing trend and
had a positive sustainability (H>0.5). In space, the vegetation growth in the northwest and southwest of Shandong was good
and had been significantly improved, while the vegetation coverage in the northern Yellow River Delta and Laizhou Bay was
low and had been significantly degraded. Grass vegetation in different vegetation types had been significantly improved ( P<
0.05) , while meadow vegetation degradation was more serious; (2) In recent years, the increase of night time temperature
TMINmean ( mean daily minimum temperature) and TN9Op ( number of warm nights) , the increase of continuous dry days

CDD and instantaneous heavy rainfall RX1d( 1-day maximum precipitation) were conducive to the growth of vegetation in
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the study area, while the increase of high temperature extreme value TXx and the decrease of frost days FDO inhibited the
growth of vegetation; (3) For different vegetation types, the overall impact of extreme temperature was greater, and the
interpretation degree of cultivated plants and coniferous forests was higher. The impact degree and positive and negative
effects of the same index on different vegetation types were significantly different; (4) Human activities played a leading
role in the vegetation change in the whole region and played a significant role in improving it ( P<0.05).Among the different
vegetation types, meadow vegetation was most affected by human activities, while coniferous forest was more affected by
climate change.The research results can provide scientific support for the future management and planning of vegetation in

Shandong Province, and promote the regulation and sustainable development of ecological environment in coastal areas.

Key Words; NDVI; exireme climate; different vegetation types; human activity ; Shandong Province
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Fig.1 Distribution of vegetation types in Shandong Province
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Table 1 Definition of extreme climate indicators
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Table 2 Calculation of contribution degree of extreme climate and human activities to vegetation change under different scenarios
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TS X (L >0 <0 >0 0 100
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Table 3 Change trend of different types of vegetation in Shandong Province

HI#E M Vegetation type [A1 059 J5 & Regression equation R? P H

£ MK Coniferous forest y=0.003x+0.397 0.548 0.0001 0.89
&Mk Broad-leaved forest y=0.002x+0.400 0.428 0.001 0.88
Hif1] Water meadow y=0.0002x+0.308 0.023 0.512 0.87
E5 M\ Thick growth of grass ¥=0.004x+0.384 0.617 0.0002 0.90
FH Cultivated crops y=0.002x+0.418 0.400 0.002 0.90

R* . I ZKL Coefficient of determination; H : BUTHFHE %L Hurst exponent

3.1.2 NDVI (=3 [al 50 A FAE
2000—2020 4F 11 7R 4 X A9 NDVI #{E 4 0.429  AR[RIZEARIPE NDVI A Fr & 5 #B5H) (0.441) S50t
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Fig.3 Spatial distribution and change trend of NDVI of vegetation in Shandong Province from 2000 to 2020
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Table 4 Change trend of extreme climate indicators in Shandong Province from 2000 to 2020

B PR

Extreme climate indicators Regression equation R? r H

FDO y=-0.102x+91.029 0.005 0.761 0.66
CSDI y=-0.041x+1.048 0.052 0.332 0.44
TMAXmean y=0.048x+17.910 0.267 0.020 0.70
TMINmean ¥=0.026x+8.881 0.155 0.086 0.73
TN9Op ¥=0.298x+15.027 0.167 0.074 0.70
TX10p y=-0.318x+15.433 0.230 0.032 0.72
TNn y=0.045x—-13.182 0.019 0.567 0.52
TXx ¥=0.007x+36.620 0.002 0.867 0.31
SDII ¥=0.057x+12.066 0.049 0.350 0.72
CDD ¥y=0.497x+46.013 0.040 0.397 0.72
CWD y=-0.015x+4.433 0.015 0.605 0.54
R25 y=-0.051x+7.955 0.019 0.561 0.81
R95p y=1.777x+44.121 0.095 0.185 0.59
PRCPTOT ¥=0.308x+157.385 0.218 0.038 0.73
RX1d y=1.362x+74.769 0.158 0.083 0.69
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XAHYE K UL, FDO ,CDD \RX1d \ TMINmean , TXx [ 5Tk HR AL, 7305004 11.50% . 7.97% 7.86% .7.61% .7.27%,
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Fig.5 Contribution of extreme climate indicators to the vegetation of the whole area and different types of vegetation
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Fig.6 Spatial distribution of correlation between NDVI of vegetation and extreme climate indicators in Shandong Province from 2000

to 2020
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Table 5 Multiple linear regression equations of different types of vegetation and extreme climate indicators

FEBLFFZE Vegetation type Z JuZE PRI 7R Multiple linear regression equation R?
£l K Coniferous forest ¥=0.013+0.003TN90p+0.001TX10p+0.048TMINmean—0.01TXx+0.003FDO 0.410
[ AR Broad-leaved forest ¥=0.528+0.001TNn-0.055TMINmean+0.003TN90p-0.014CSDI+0.02TMAXmean 0.343
Hifi) Water meadow ¥=0.096+0.001TN90p-0.003CSDI+0.001FDO-0.001TNn+0.000056CDD 0.336
B Thick growth of grass ¥=0.250+0.001TNn+0.003TN90p+0.002FDO+0.000266CDD~-0.002TX10p 0.264
35 Cultivated crops ¥=0.552+0.002TN90p+0.002FDO-0.002TX 10p—0.008 TXx+0.000246CDD 0.456
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Fig.7 Contribution of human activities and climate change to vegetation
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