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Relative humidity is considered to be one of the most important
climatic parameters and atmospheric phenomena. The purpose of the
present study is to evaluate the regional algorithms for estimating
relative humidity using remote sensing data in Hormozgan province.
To this end, MODO05 and MODO7 products were employed to estimate
total perceptible water, air temperature, and sea-level pressure
Additionally, MOD35 was used for cloud verification, , resulting in
the identification of 2190 cloudless images with 95% confidence level
for analysis. radiosound data of Bandar Abbas ststion and synoptic
stations Covering entire Hormozgan Province. were used to evaluate
the results. The findings demonstrated high accuracy of the algorithms
and experimental model, with acceptable R? and RMSE values
between Modis product and ground data. These results align well with
ground station measurements. The province's climate was determined
to be semi-desert with a long warm season and a short cool period.
Further analysis revealed a strong correlation between sea-level
pressure and total perceptible water (TPW) with the region's
topography. Maximum TPW and sea-level pressure values were
recorded in coastal lowlands, while minimum values occurred in the
highlands. Based on zoning maps, Hormozgan province can be divided
into four regions based on relative humidity: from very dry conditions
with less than 20% relative humidity in the highlands to humid areas
with over 65% relative humidity along the coast.
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Extended Abstract

Introduction

Humidity is said to be an important climatic element that significantly influences human activities
and natural processes, particularly in arid and semi-arid regions. Traditional meteorological station
measurements offer limited and localized information on air temperature and relative humidity,
which restricts their applicability in certain weather and spatial conditions and lacks large-scale data.
Recent advancements in remote sensing technology have provided new opportunities for more
accurate estimation of humidity. This study aims to present a local algorithm for estimating relative
humidity using the MODIS MODO05 and MODOQ7 data in Hormozgan province on cloudless days.

Material and Methods

Hormozgan province, located in the southern region of Iran, covers an area of 68,475.8 square
kilometers. It is situated between the geographical coordinates of 25 degrees and 23 minutes to 28
degrees and 57 minutes north latitude, and 52 degrees and 41 minutes to 59 degrees and 15 minutes
east longitude of the Greenwich meridian. It is bordered by Kerman province to the north and
northeast, Sistan and Baluchestan province to the south, and Fars and Bushehr provinces to the west.

MODIS Sensor Data

To estimate relative humidity in this study, three datasets from the Terra MODIS sensor have been
utilized: 1) cloud product (MOD35) for cloud testing, 2) MODIS rainwater product (MODO05) for
water vapor estimation, and 3) MODIS product (MODO7) for surface pressure and air temperature
estimation.

Extraction of Temperature and Humidity through Statistical Regression in MODIS Sensor
Images

The first research on the use of statistical regression to derive atmospheric parameters was conducted
in 1970 by Smith and Wolf. In the regression method, which is known as a computationally efficient
method, to extract the vertical distribution of atmospheric temperature, humidity and ozone is used
from satellite measurements, the predetermined statistical relationships between the flux density of
the size radiation or modeled with their corresponding atmospheric profiles. In these methods,
regression between temperature and humidity is performed using the flux density of radiation from
CO2, vapor and absorption bands of these atmospheric compounds.

Ground Air Pressure

For this research, hydrostatic atmospheric equations and temperature and humidity profiles were
employed to extract the surface pressure profile. These equations assume that the dominant vertical
forces acting on the air parcel include gravitational force and vertical pressure gradient force, which
are in equilibrium.

Results

Estimation of Atmospheric Temperature
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The temperature fluctuations in Hormozgan province exhibit a clear distinction between the cold and
hot periods. The cold season encompasses the months of September, January, and February, while
the warm season prevails for a duration of 9 months, stretching from November to November. From
a temperature perspective, Hormozgan province can be categorized into distinct zones. The
temperature within the province never drops below 10 degrees Celsius above zero, with a notable
rise as one ventures further south, particularly in the southeast. Even during the coldest days of the
year, the temperature remains above 20 degrees Celsius.

Rainfall Estimation

The estimation of rainfall is conducted by extracting the amount of TPW rainwater using the infrared
algorithm from the MODIS MODO5 product. The extracted data shows an average Root Mean
Square Error (RMSE) of 2.7 mm and an average R2 value of 1.1. Based on the rainfall zoning map,
the highest amount of rainwater in July is observed in the central and southeastern coasts of the
province, specifically in Bandar Abbas, Minab, Sirik, and Jask, with a recorded value of 57 mm per
square meter. On the other hand, the lowest amount of rainwater is found in the mountainous areas
of Hajiabad city during January and February, with a measurement of 6 mm per square meter. The
distribution pattern of TPW rainwater in the province can be attributed to the variation in roughness
and the influence of different atmospheric systems that occur during different seasons.

Calculation of ground pressure

Based on the surface pressure maps obtained in Hormozgan province, it can be concluded that the
altitude factor has the greatest impact on surface pressure. The maps reveal two low-pressure areas
in the province, corresponding to the heights of the region. As we approach the shores and decrease
in altitude, the pressure on the surface of the earth increases. For instance, the shores of Jask
experience a pressure of 1005 hectopascals.

Calculation of relative humidity

The MODIS sensor recorded the highest humidity in July, reaching 85%, on the shores of the Persian
Gulf. The lowest relative humidity, on the other hand, was recorded in June in the Hajiabad
highlands. The seasonal dispersion of this parameter indicates that in the cold season, relative
humidity is uniformly distributed throughout the province. However, in the warm season, with the
establishment of high-pressure aspects, air moisture accumulates in a very thin layer close to the
ground. As a result, the province can be divided into four regions in terms of moisture distribution.

Conclusion

According to the findings, the recorded air temperature has never dropped below 10 °C. Moreover,
the ground pressure maps indicate a strong correlation between surface pressure and altitude, with
pressure decreasing as altitude increases. The total precipitable water (TPW) recorded by the MODIS
sensor demonstrates a significant correlation with distance and the air masses entering the province.
Finally, by utilizing the data of these parameters, it is possible to determine the relative humidity of
the air in Hormozgan province using an experimental relationship. The results highlight the close
relationship between relative humidity and temperature as well as topography. In the south and
southeast, where temperatures are lower compared to the east, relative humidity can exceed 65%,
while in the highlands of the province, it remains below 20%.
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