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ARTICLE INFO ABSTRACT

Today, in the field of studying and explaining the integrated system based on the use of
satellites, various satellites have been used to monitor and predict the environmental conditions
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2022; of the earth in the long and short term and the economic activities related to the weather. These
Accepted: 1 December systems are based on remote sensing or satellite observations from the earth, biophysical theory
2022 of plant response to climate conditions, a set of satellite data processing algorithms,

interpretation, product development, validation, calibration and applications. . New satellite
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observations are mainly represented by advanced infrared images, which are very efficient. In

January 2023 this regard, the use of remote sensing methods is known as one of the most efficient methods to

monitor the effects of rainfall on vegetation. In order to reveal the effect of precipitation on
Keywords: vegfatation, the monthly average (SPI)_ of precipitation data of 13 synoptic meteorc_)logical
Drought, stations was used. Then, using infrared images as a weekly average of 2013-2021 (April 1st to

the end of July), the status of vegetation was examined. The correlation level (SPI) with NDVI,
SPI, _ TCI, VCI and VHI indexes is 0.0025, 0.0027, 0.069, 0.050 respectively. (VCI) index has a
remote sensing, higher correlation with (SP1), which can be suitable as a combined method of remote sensing and
Kermanshah province weather station information (SPI) to investigate vegetation conditions in Kermanshah province.
Vegetation has faced different degrees of drought every year. The most severe vegetation
drought in 2015 occurred in the central, southern and northeastern parts of the province. In 2013,
a less severe drought occurred and in 2016, 2018, 2019 and 2020, the vegetation was in more
favorable conditions.

1. Introduction becomes long, the damages caused by it are
also in different sectors such as agriculture,
social, economic; life, environmental, etc.
appear gradually. The damages and effects
caused by this phenomenon are much larger
and more comprehensive compared to other

natural hazards such as floods and earthquakes.

Drought is part of the characteristics of the
climate system that occurs every year without
any warning and regardless of the difference in
economic  and  political  geographical
boundaries (Kogan, 2001: 6). The limiting
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factor in agricultural production is accessible
water, desertification and the loss of pastures
and natural vegetation (Jupp et al, 1998: 11).
Drought as a phenomenon can be considered a

In order to manage drought, obtaining
information from the time period before the
occurrence, when it occurs and after it is very
important. In the past decades, many studies
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part of the climate of any region of Earth. This
phenomenon started slowly and has a hidden
nature. When the duration of its occurrence

have been conducted to investigate and
monitor drought and use different methods,
especially statistical methods, to its review has
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been used; but many of these studies lacked the
necessary accuracy and each of these methods
has its own problems. For drought analysis, it
is very necessary to have an index to
accurately determine wet and dry periods.
Vegetation indices have been proposed by
many scientists as one of the most important
parameters for agricultural land mapping,
rainfall assessment, weather effects estimation,
biomass calculation, crop yield and pasture
processing, drought conditions and
determination of plant power. (Dabrowska-Z et
al, 2002: 12). The most effective indicators are
the normalized index of vegetation cover
difference (Jensen, 1996). NDVI was proposed
as a health index of vegetation density (Tucker,
1979:8).

2. Methodology

to conduct this study, infrared images were
obtained from earth data.nasa.gov. Since
NDVI and BT measure the environmental
climate and weather components in the
vegetation health signal, in order to estimate
the drought caused by water. and air, following
the principles (three environmental laws:
Leibig's minimum law, Sheffield's tolerance
law and the principle of carrying capacity)
were removed from these indicators
(automatically by the meter). In general, these
rules require the derivation and adjustment, for
each land pixel and time unit, of multi-year
environmental constraints that the data source
or habitat can support, within which the impact
of climate on vegetation health is estimated
(Huey, 2006). Kogan, 1995: 14: 23; Alreich
and Holdren, 1971: 8; Shelford, 1931: 8; Lam,
2017: 23: ) these limits for NDVI and BT to
specify multi-year minimum (MIN) and
maximum (MAX) sources. Environmental or
climatology was adjusted. NDVImax of multi-
year data indicates very healthy vegetation,
which is numerically estimated to be 100.
NDVImin multi-year data indicating very
unhealthy vegetation is estimated at zero. BT
scale lower temperatures indicate healthy
vegetation (with a value of 100) and high
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temperatures indicate unhealthy vegetation
(with a value of zero). Vegetation health is an
index to evaluate the health of vegetation on a
scale of very healthy to completely unhealthy
and with a number of intermediate conditions
such as normal, slightly above or below normal
and stress. As a result, NDVI-based vegetation
condition index (VCI), BT-based temperature
condition index (TCI) and VCI-TCI combined
vegetation health (VHI).

3. Results

Correct  understanding and  obtaining
information about the state of vegetation such
as normal conditions or drought occurring in
any place is very important. In this study, in
addition to investigating the vegetation
conditions, its relationship with the rainfall
received in the study area was also analyzed.
The use of satellite images is a suitable tool for
investigating the vegetation status of dry
ecosystems, including Kermanshah province.
The use of the remote sensing method provides
a good ability to investigate the vegetation and
the possibility of multi-time access and with a
relatively small cost, the possibility of
continuous monitoring of the vegetation of the
earth's surface and the possibility of their real
comparison. This research has studied and
evaluated the effect of rainfall on vegetation
changes in Kermanshah province. In this
article, infrared images that are averaged
weekly in the statistical period of 2013-2021
have been used to calculate (NDVI), (VCI)
(TCI), (VHI) indices in Kermanshah province.
In diagnosing the climatic condition of the
region during the statistical period of 2013-
2021, it was analyzed using the SPI index,
which was analyzed as a monthly average. The
correlation level (SPI) with NDVI, TCI, VCI
and VHI indexes is 0.0025, 0.0027, 0.069,
0.050 respectively. In 2013, from the 23rd
week (June 10th) to the 26th week (July 1st) in
the state of NDVI index, it has been dry. In
2015, from week 21 (May 27th) to week 26
(July 1st), the NDVI index was dry. In other
words, the status of NDVI index has decreased
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in the years when vegetation drought occurred.
This index has reached its highest level in the
20th week of every year. The most temporal
changes of the NDVI index are on a weekly
basis, so that the amount of this index has
changed compared to the previous and the
following week. (VCI) index has a higher
correlation with (SPI), which can be suitable as
a combined method of remote sensing and
weather  station information  (SPIl) to
investigate vegetation conditions and received
precipitation in Kermanshah province.

4. Discussion

The time course of calculating the rainfall
status of the study area was during the
statistical period of 1996 to 2021, but in this
article, this index is stated for a 9-year period
of 2013-2021. Using the standard monthly SPI
index, compared to the seasonal scale, the
annual index faces more droughts. Also, in this
region, droughts are more severe than
droughts. The results show that the best index
based on satellite images to monitor vegetation
drought in the study area is the VCI vegetation
status index. Although the VCI index was
created in order to remove the regional effects
of climate and cover from NDVI, its
correlation with the SPI index depends on the
location and type of cover and the climate of
the region where the drought occurred. Finally,
it can be stated that the studies conducted using
different indicators according to the place of
implementation and environmental conditions
show different results, and as a result, it is
possible to make a general comparison
between the indicators in terms of the accuracy
of the data and as a result of the drought
investigation. Does not exist. In addition, most
of these studies have been conducted in areas

Y

Khosravi Yeganeh et al

with normal and high rainfall. Considering the
special weather conditions of Iran and the
climatic conditions of dry areas, it is not
possible to use the same methods and
indicators to study drought and expect
completely similar results. Therefore, the
relationship of each of the satellite indicators
with drought in each of the regions should be
studied separately, and for each region,
depending on the specific climatic conditions
and vegetation, an appropriate index should be
used to monitor drought.

5. Conclusion

The most severe vegetation drought in 2015
occurred in the central, southern and
northeastern parts. In 2013, there was a less
severe drought and in 2016, 2018, 2019 and
2020, the vegetation was in a more favorable
condition. It was found that due to the extreme
fluctuations of precipitation based on
meteorological statistics, the presence of
annual drought is not necessarily a proof of the
existence of seasonal drought, or on the
contrary, the occurrence of seasonal drought
cannot necessarily justify drought in the whole
year. Therefore, SPI is calculated for each
month of the year. SPI values showed that the
months of July, August and September are
negative in Kermanshah province. The results
show that the best indicator is based on
satellite images to monitor vegetation drought
in the study area (VCI). (VCI) has the highest
coordination and concordance of SPI in the
studied area. If we ignore the calculation of
correlation coefficient (SPI) with NDVI, ,VCI,
TCI, VHI indices, (VCI) indicates the drought
condition of vegetation in the studied area
more than NDVI, VCI, VHI.
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