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Original Paper Abstract

The distribution of precipitable water on the scale of the earth is needed in order
to increase the understanding of the hydrological cycle, the interaction of the
biosphere and the atmosphere, the changes in the energy balance, and the
monitoring of climate changes caused by greenhouse gases. Knowing the total
amount of precipitable water is very useful in predicting floods, rainfall volume,
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Keyword.s:. designing water storage dams and designing hydrological models. The most
total precipitable water, important factor that causes errors in estimating total precipitable water from
MODIS, . ) satellite images is the presence of fine dust. The purpose of this research is to
:jg?}srz:);; fine particles, recover precipitable water from MODIS satellite images and the effect of fine

dust in its recovery. The most important materials of this research are MODIS
sensor images from Tehran province, ENVI processor program and the method
of this quantitative-applied research. The results of the study show that the
precipitable water vapor obtained from band 19 to 2 in the upper atmosphere of
Mehrabad, Tehran is equal to 4.69 mm on average. Also, studies show that the
effect of fine particles on water vapor measurement depends on the intensity of
surface reflectivity. Particulate matter weakens the reflected solar radiation in
atmospheric openings and as a result reduces the radiation reaching the sensor.
Also, the direct radiation of the sun is scattered towards the sensor and increases
the input signal to the sensor. Also, one of the most important limitations of
using this method is the cloud free and calm and almost stable atmosphere.
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Fig. 1- Study area in Tehran Province. Brighter areas indicate higher reflectance, while darker areas represent
lower reflectance.
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Table 1- Spectral Characteristics of MODIS Bands Used in Retrieving Precipitable Water and Dust.
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Fig. 2- Spectral transmittance in the polar, tropical, and mid-latitude atmosphere. Solid lines passing through the
curves indicate the amount of suspended particles in winter and summer. This curve is related to the
LOWTRANY atmospheric model calculations at a solar zenith angle of 45 degrees and a satellite overpass view.
Black rectangles at the bottom of the figure show the position of the absorption bands and water vapor windows
(redrawn from Kaufman & Gao 1992).
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Fig. 3- Top-of-atmosphere spectral radiance for surface covers of a) light grass and b) dark clay soil under two types of
dust aerosol concentrations with visibilities of 23 and 5 kilometers (mid-latitude tropical atmosphere) (adapted from
Kaufman & Gao, 1992).
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Fig. 4- Total precipitable water derived from bands 19 to 2 on May 26, 2002 (in millimeters).
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