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Impacts 0f Cllmate Change’ and H/man Activities on NI}VI Change in Eastern Coastai
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N Y:}n song JINKai"™®* | WANG Fei®* LIfJ Chun-‘ma yOIN Peng ZONG Quan-li, LIU Pei-ru' , CHEN Ming- Ii'

(1. College of Resourcgas and Envitonment, Qingdao Agrlcultural University s ngda@?66109 China; 2. State Key Laboratory of Soil Erosion and Dryland Farming on the
Loess Pldtedu Tnstitute of Soil and Water Conservation, Chinese Academy of Scienices and Ministry of Water Resources, Yangling 712100, China; 3. Institute of Soil and
Water Consenauon, Northwest A&F University, Yangling 712100, China; 4. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract; Based on the datasets of normalized difference vegetation index (NDVI), temperature, precipitation, and solar radiation and the methods of trend, partial
correlation, and residual analyses, this study explored the spatiotemporal variation in NDVI and its response to climate change from 1982 to 2019 in eastern coastal areas of
China. Then, the effects of climate change and non-climatic factors (e. g., human activities) on NDVI trends were analyzed. The results showed that; (D) the NDVI trend
varied greatly in different regions, stages, and seasons. On average, the growing season NDVI increased faster during 1982-2000 (stage I) than that during 2001-2019 ( stage
1) in the study area. Moreover, NDVI in spring showed a more rapid increase than that in other seasons in hoth stages. @ For a given stage, the relationships between NDVI
and each climatic factor varied in different seasons. For a given season, the major climatic factors associated with NDVI change were different hetween the two stages. The
relationships between NDVI and each climatic factor showed great spatial differences in the study period. In general, the increase in growing season NDVI in the study area
. @ In the past 38 years,

climate change played a greater role in the change in growing season NDVI than non-climatic factors, including human activities. Whereas non-climatic factors dominated the

from 1982 to 2019 was closely related to the rapid warming. The increase in precipitation and solar radiation in stage Il also played a positive role

increase in growing season NDVI during stage I, climate change played a major role during stage II. We suggest that more attention should be paid to the impacts of various
factors on vegetation cover variation during different periods to promote the understanding of terrestrial ecosystem changes.

Key words; normalized difference vegetation index (NDVI) ; impact factors; residual analysis; different periods; heterogeneity
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Fig. 2 Interannual variation in regional average NDVI in eastern coastal areas of China from 1982 to 2019
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Fig. 3 Spatial distribution of NDVI trend in eastern coastal areas of China
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Table 1  Trend rates of temperature, precipitation, and solar radiation in eastern coastal areas of China in the study periods
il 1982 ~2000 4E _ 2001 ~2019 4E _ 1982 ~2019 4 _
il FEK L) R FEK PN LR il Rk KBA%E G
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Fig. 4 Spatial distribution of the significance of NDVI change in eastern coastal areas of China
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Table 2 Partial correlation coefficients between NDVI and temperature, precipitation, and solar radiation for growing season

and different seasons in different periods in eastern coastal areas of China

. 1982 ~2000 4E _ 2001 ~2019 4F 1982 ~2019 4F _
Ak Rk R R FE K R Al Fak pNEEEE)

ERTE 0.132 0.302 0. 054 0. 006 0.287 0.318 0. 484 * 0. 130 0. 005
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= 0.235 0. 140 0.252 -0.013 -0.014 -0.135 0.302 0.094 -0.014
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Fig. 5 Partial correlation analysis between NDVI and temperature in various seasons in eastern coastal areas of China
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Fig. 6 Partial correlation analysis between NDVI and precipitation in various seasons in eastern coastal areas of China
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Fig. 7 Partial correlation analysis between NDVI and solar radiation in various seasons in eastern coastal areas of China
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