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Figure 1. Location of the study area in this research.
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Figure 2. The proposed plant’s water-stress monitoring scheme.
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Table 1. Characteristics of the Sentinel-2 satellite image’s spectral band.
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Table 2. Mathematical basis of the utilized water-stress indices.
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1- Simple Ratio Water Index
2- Normalized Difference water Index
3- Short Wave Infrared Water Stress Index
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Table 3. Statistical analysis of water-stress pixels based on spectral indices and acquisition year.
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Figure 4. Plants’ water-stress status monitoring between 2017 to 2020 based on a) SRWI, b) NDWI, ¢) SIWSI.
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Figure 5. Comparing the percentages of vegetation cover and plants’ water-stress in each year.
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Table 4. Annual rainfall statistics in the main basin of the second degree Gharehsoo & Gorgan.
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1- http://wrs.wrm.ir/m3/gozaresh_print.asp
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Abstract

Background and Objectives: As the occurrence of water stress in plants and agricultural crops
is affected by the drought, global warming, population growth and the urban heat islands, the
lack of traffic and human activities in natural environment during the Covid-19 virus pandemic
can be considered as a factor reducing plants water stress. As water stress is typically described
by physiological plant responses to water deficiency due to the lack of soil moisture or high
demand for evaporation in the atmosphere, the use of remote sensing data as a rapid and
economical tool in monitoring climate change during Covid-19 virus pandemic has been
considered.

Materials and Methods: In this study, the effects of applying the limitations according to the
Covid-19 virus is investigated on the plants water stress status in the spring of 2020 compared
to three years ago. For this purpose, visible, near-infrared and short wavelenght infrared spectral
bands of Sentinel-2 multispectral satellite images taken from a region in the east of Mazandaran
province and were used in the 2017 to 2020 time interval. At first, by combining the normalized
difference vegetation indices in near-infrared and short-wavelength infrared ranges, a vegetation
map of the study area was produced. Then, three water stress indices of SRWI, NDWI and
SIWSI in the vegetation map were calculated and the percentage of vegetation pixels that are
under water stress was estimated in the 2017 to 2020 time interval.

Results: The obtained results of monitoring the plants water stress status in the study area in
this research indicate the fact that despite a 35% decrease in annual rainfall in the rainy year of
2019-2020 compared to the same period in the last rainy year, the percentage of pixels under
water stress has decreased by about 2%. In general, the area under water stress shows a decrease
of one percent compared to the total vegetation area.

Conclusion: The results of the analysis showed that from 2017 to 2019, the annual rainfall was
an effective factor in increasing or decreasing the percentage of pixels under water stress,
especially in the plant leaf water content index (NDWI). An important point in analyzing the
results of 2020 is that despite a -35% reduction in annual rainfall, the results of all three spectral
indicators show a decrease in water stress in the region, which is one of the main effects of
limitations and restricting the entry of vehicles and passengers to Mazandaran province.

Kaywords: Covid-19, Plant water stress, Sentinel-2 satellite images, Shortwave infrared,
Spectral indices
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