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Fig. 1 The variation trend of NDVI of annual average and different vegetation types
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Fig. 2 Variation trend of NDVI in the growing season of different vegetation types
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Fig. 3 Spatial distribution of NDVI for annual average and growing season
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Fig. 4 Distribution trend rate of NDVI for annual average and growing season
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Fig. 5 Changes of Hurst index of NDVI for annual average and growing season
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Fig. 6 Correlation between annual average and growing season precipitation and NDVI
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Fig. 7 Correlation between average annual and growing season air temperature and NDVI
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Fig. 8 Correlation between annual average and growing season evapotranspiration and NDVI
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Spatiotemporal variation of vegetation index and its response to climate factors in Heilongjiang Province
WANG Zilong, SUN Changhong, LIU Ying, JIANG Qiuxiang,ZHU Tong
(School of Water Conservancy & Civil Engineering s Northeast Agricultural University s Harbin 150030, China)
Abstract: In order to explore the characteristics of cover change in Heilongjiang Province under global warming. The spatiotem-
poral changes and future trends of vegetation cover in Heilongjiang Province in recent 34 years were analyzed based on GIMMS
NDVI3G data from 1982 to 2015. At the same time, the correlation between vegetation cover and temperature, precipitation and
evapotranspiration were analyzed based on the data of 34 meteorological stations in the province. Research results can provide
theoretical support for the study of land-use/cover change in cold regions under the background of climate change.

Research methods were trend analysis, Hurst index method and correlation analysis method. Trend analysis method used
linear regression analysis to calculate the time-varying variables to determine the significance of the interannual changes in varia-
bles,and then used slope to reflect its changing trend. Hurst index method was based on current trends and the range of H value
to analyze whether future trends of NDVI was consistent with the current,so as to predict the future trends of NDVI. Correla-
tion analysis method was based on Pearson correlation coefficient to analyze correlations of NDVI with precipitation, mean tem-
perature and evapotranspiration, to study climatic factors influence on NDVI.

The results showed that:During 34 years, the three types of planting coverage in Heilongjiang Province all showed a slow
upward trend. The growth rate of NDVT in woodland and grassland was 0. 004/10 a,and that in farmland was 0. 002/10 a. The
overall change of vegetation cover increased first and then decreased, with the maximum value appearing in 2014 and the mini-
mum value appearing in 1984. The vegetation cover in Heilongjiang Province is high in the east and low in the west. Taking
"Daxing’an mountains-Yichun-Hegang-Jiamusi-Shuangyashan" as the boundary, the vegetation coverage is relatively rich in the
southwest, while less in the northeast. The same feature of vegetation change in Heilongjiang Province is stronger than the op-
posite feature,and areas showed persistence and anti-persistence accounted for 97. 65% and 2. 35% of total area, respectively. In
Heilongjiang Province, the correlation between vegetation cover change and air temperature is higher than that of precipitation,
and the correlation between evapotranspiration and vegetation index is significantly different in annual and growing seasons. The
average temperature is the main meteorological factor affecting vegetation cover change in the growing season.

The overall vegetation cover change in Heilongjiang Province showed a slow increasing trend from 1982 to 2015. The rising

trend of NDVTI in growing season was more obvious than that in annual average,and there was a good consistency in fluctuation
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of NDVT between annual average and growing season. The spatial heterogeneity of vegetation cover change was obvious, and
most NDVI changes were within 4-0. 1. Vegetation coverage in Daxing’an mountains increased to a high degree; Vegetation cov-
er change is not obvious in high altitude areas; Reduction of NDVI in the southeast of Sanjiang Plain and some areas of Xiaoxing'an
mountains is obvious. In different land use types,woodland in mountainous areas is higher than that in plain farmland and urban
areas. During the growing season, NDVT in cropland and grassland showed a significant increasing trend, while NDVT in wood-
land showed a slight decreasing trend. According to the prediction of the future trend of NDVI change, there were many areas
where the future change trend of vegetation cover index showed a good trend,and there were also many areas where the future
change was uncertain,and vegetation cover index showed a degeneration phenomenon in the southern region. Regions of uncer-
tain about NDVT future changes were mainly distributed in Songnen Plain, central Region and southern Sanjiang Plain of Hei-
longjiang Province. In different periods, NDVT future variation trend was obviously different,and the spatial variability was ob-
vious. NDVT future variation trend showed continuous degradation and continuous improvement mainly due to changes in geo-
graphic location and climate factors. The positive correlation between NDVT and temperature was weak,and the negative corre-
lation between NDVT and precipitation was weaker, so NDVI response to air temperature is more pronounced. Compared with
forest land, cities had weaker self-regulation ability, so NDVT located in cities was more responsive to climate factors. NDVI
changes were significantly consistent with changes in air temperature and precipitation in the southwestern urban areas of Hei-
longjiang Province. About NDVI response to temperature and precipitation, spatial heterogeneity was obvious. Especially in the
vegetation growing season,its growth was mostly influenced by precipitation. However, in the Suihua area of Songnen Plain,
there was no obvious difference in vegetation cover change affected by temperature and precipitation.

Key words: vegetation cover; GIMMS NDVI3g;climate response; Hurst index; correlation analysis
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of each region from 2008 to 2019. The combined weight model of AHP-entropy based on least square method is adopted to de-
termine the weight of each indicator. It uses "SMI-P" evaluation method to evaluate the harmonious development level of re-
source-ecology-economy system. The "SMI-P" method is further combined with the coupling coordination model to comprehen-
sively appraise the coupling coordination relation of resource-ecology-economy system in the study area. The results show that
between 2008 and 2019 : The harmonious development level of the fifteen prefecture-level administrative regions shows a trend
of fluctuating growth on the whole, but none of them reached the "harmony" stage,and among them, Zhengzhou is the best
(0. 68) ,and Puyang is the worst (0. 51) ; The coupling coordination relation of the fifteen prefecture-level administrative regions
is gradually gathering to the stage of high-quality coordination, but most of them are still in the intermediate and good coordina-
tion stage,and the coordinated development speed of Puyang is relatively backward among them.

Key words: resources-ecology-economy ; SMI-P; harmonious development; coupling coordination; the Henan section of the Yellow

River
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