Geography and Sustainability of Environment 35 (2020) 37-55

Detecting the Spatiotemporal Relationship of Vegetation Changes with
Climatic Elements in Mazandaran Province

Mohadeseh Ghanbari Motlagh'”, Behzad Amraei®

! Department of Forestry, Faculty of Natural Resources and Environment, Science and Research Branch, Islamic

Azad University, Tehran, Iran

2 Department of Biology, Payam Noor University, Tehran, Iran

ARTICLE INFO

ABSTRACT

Article Type: Research article

Article history:

Received 10 February 2020
Accepted 20 June 2020
Auvailable online 11 August 2020

Keywords:

MODIS, EVI, Regression
Analysis, Tabulate Area
Analysis, Climate variable.

Citation: Ghanbari Motlagh,
M., Amraei, B. (2020).
Detecting the Spatiotemporal
Relationship of Vegetation

Changes  with  Climatic
Elements in  Mazandaran
Province. Geography and

Sustainability of Environment,
10 (2), 37-55.
doi: 10.22126/GES.2020.5031.2193

Climate variables and their fluctuations dramatically affect terrestrial
ecosystems and their variations. Vegetation indices have been used in
numerous studies to investigate the relationship between ecosystem
changes and climate parameters. In this study, GIS based spatiotemporal
analyses were applied to model the relationship between vegetation
variations based on the EVI-MODIS and its response to land surface
temperature (LST) and rainfall in Mazandaran province during the period
of 2000-2016. The LST parameter was derived from the MODIS data and
rainfall parameter was achieved via meteorological station data in the
region. Correlation and linear regression analyses were used to study the
relationship between spatiotemporal enhanced vegetation index (EVI) and
two climatic parameters. The findings indicated that the EVI had a rising
trend over the study period which was mostly due to the increase in paddy
fields. There was also a significant spatial correlation between EVI and
LST which was significant and direct in the winter months and reversed
during summer. The tabulate area analysis showed that throughout the
winter months the spatial distribution of the highest EVI pixels matched to
the maximum temperature pixels (20 to 27 °C), while during June to
September, the maximum EV1 values were related to the areas in which the
LST was less than 25 °C. Although there was no significant relationship
between EVI/MODIS and rainfall in studied area, they reached a peak with
a lag time of 1/5 to 2/5 months in the spring. The final results showed that
the temperature is the main EVI climate factor in region and MODIS
products have high potential to reveal the spatiotemporal dynamics of
vegetation, the impact of human factors and its relation with the climatic
factors of temperature and rainfall in the region.
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