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Fig. 1. Geographical location and topographical map of Southwest of Iran
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Table 1. Specifications of Southwest of Iran Meteorological Stations and Monthly Climatic Parameters
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Abstract

Suspended dust particles, especially in urban and
industrial areas, act as a reducing agent for rainfall.
Large fine dust (larger than 1 micron) can increase
rainfall. But very fine dust particles in the upper
atmosphere can suppress heavy rainfall. The
current study aimed at investigating atmospheric
precipitable water capacity and its relationship
with periods of dust occurrences data in South west
of Iran during (1986 —2016). In this paper <MODIS
surface classification data was used to consider this
influence. In this paper <the effect of dust
occurances on rainfall studied by using classified
data of MODIS/Terra Calibrated Radiances
(MODO06). In order to atmospheric precipitable
water content in Georeferenced satellite images «it
was used MODIS satellite remote sensing ¢«from
MODO06 product <based on the physical and
microphysical properties of clouds. The results of
this study by examining remote sensing data such
as the amount of atmospheric precipitable water
content and the occurrences of dust in some
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selected cases, graphically and after the necessary
corrections showed that over time when dust rises,
the amount of atmospheric precipitable water
content which indicates the potential for rainfall,
significantly reduced. The results of this study
showed that one of the effects of dust events in
southwestern Iran «there was a decrease in rainfall
during a period of thirty years(1986-2016) and dust
can significantly to act as reducing agent or rain
suppressor in study region.

Statement of the Problem: Precipitable
Water (PW) is highly variable in space and
time, being one of the most important
abundant greenhouse gases to play a crucial
role in the study of climate change,
hydrological cycle, energy budget, and
numerical weather prediction. Knowledge
about spatial and temporal variability of PW is
important for understanding climatic processes
along with monitoring drought conditions and
desertification processes (24). Knowing the
content of precipitable water is a preventive
measure in identifying heavy storms. Weather
radars are efficient tools for monitoring
weather systems. They reveal microphysical
conditions of precipitation within clouds.
Thus, in most parts of the world, precipitable
water is measured by satellites and radars(51).
It is, therefore, necessary to obtain the
distribution condition of Precipitable Water in
the atmosphere and understand the effects of
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spatiotemporal variations of PW on regional,
meso-micro scales as well as global climate
change (61).

Purpose: The purpose of this study was to use
MODIS cloud physics level 2 (MODO06)
products to identify and distinguish areas with
rainwater and affected by dust events from
areas with rainwater without dust events in
order to determine the effect of dust on
suppressing or enhancing rainfall. It is located
in the southwestern region of Iran.

Methodology: Combined maps related to
meteorological parameters and analysis and
analysis of their information were reviewed
separately for each case on selected dates.
Then the products obtained by Madis in Mod
06 were considered for the selected days. After
reviewing the available maps and actual
meteorological data, in accordance with the
purpose of this research, using Madis sensor
06 fashion products on selected dates in the
hours that can be extracted in the study area,
satellite images are processed and studied and
images with other The information has been
compared. According to the information
obtained from Mod 06 products and
meteorological maps, it was possible to
investigate the occurrence or non-occurrence
of precipitation on selected dusty days. In
order to ensure the accuracy of the analysis,
the occurrence of precipitation or no
precipitation on the ground was controlled
using the rainfall data recorded in the ground
stations of the region. Examination of the daily
precipitation of ground stations showed that
the days that were not found to be suitable for
precipitation in the analysis due to the physical
properties of the cloud, no precipitation was
reported in the ground stations.

Results and discussion: Based on the results
of research, precipitable water (28)has a very
short and fast life cycle in atmosphere. This
rapid turnover, accompanied by temperature
variations with altitude and geography,
distance to sea, evapotranspiration, and
moisture advection, causes an irregular PW
distribution in the atmosphere, both

horizontally and vertically. Thus this study
aims at identifying the distribution patterns of
PW in Iran and correlate these patterns with
elevation and distance to sea.The current study
has compared and assessed the fluctuations of
atmospheric precipitable water over Southwest
of Iran in two case study using MODIS
satellite remote sensing« from MODO06
product.

The results of (51) trend analysis showed that
atmospheric  precipitable water of Iran
calculated using the upper-air reanalyzed data
by NCEP/NCAR  experienced  various
fluctuations during the three periods of 1948 —
1957, 1958 — 1978, and 1979 — 2012. The
results indicated that, in all the three periods,
average distribution and coefficient of spatial
variation decreased with altitude. In contrast,
there was a positive relationship between
coefficient of spatial variation and altitude.
According to the purpose of this study, all
products obtained by Madis in mode06, daily
precipitation and dust occurences evaluated for
Simultaneous dustfall and rain events
frequency in southwestern of Iran. According
to the passage time of the satellite from the
study area and the closest time to the
occurrence of dust on the same day and before
the time of precipitation, precipitation clouds
were selected and analyzed in two different
case events. The results of processing satellite
images and cross-sectional profile of cloud
integrated water path in terms of grams per
square meter showed that dust has
significantly reduced the amount of
precipitable water. The results of processing
satellite images and cross-sectional profile of
cloud integrated water path in terms of grams
per square meter showed that dust has
significantly reduced the amount of
precipitable water. The diagrams obtained
from the one processed image confirm the
hypothesis of a decrease in the volume of
Precipitable Water by the dust occurences. It
seems that the same result will be repeated if
this processing is done for other images.

Conclusion: Our results indicated that
MODIS products could be a reliable tool to
assess dust events patterns and to survey the
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concentration of particulate matter .So
MODIS/Terra Calibrated Radiances
0(MODO06) were utilized to assessment of
special move pattern of the dusts frequency in
the study area, and indicated the opposite
response of light rain to the increase in dust,
have seen in mountainous and plain areas. This
study showed that the relationship between the
dust frequency incidence and daily rainfall in
the studied area is negative and this shows that

dust can be significantly reduced as a
suppressor of rainfall in studied area.

Keywords: Aerosols, Precipitable water
vapor, satellite remote sensing, MODIS,
MODO6.
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