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Fig. 5- Annual precipitation changes at Qom Province stations
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Table 3. Areas of different classes related to Namak Lake classification
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Introduction: Numerous studies have been carried out on climate change and weather change, some of which
include the study of surface water resources. These water resources that are highly influential on their
surrounding environment are also highly affected by climate change. Most of the studies in this field are based
on the data of meteorological stations, hydrometer stations, and different satellite images. Landsat satellite
imagery is being used for these types of studies for several decades. The purpose of the present study was to
study the changes of Namak (salt) Lake and Hoz-e Soltan Wetland using quantitative and qualitative
meteorological data of ground stations and Landsat satellite images.

Material and methods: First, using the available climatic parameters, the period and time steps of the study
were determined. These parameters included mean temperature, maximum and minimum temperature, rainfall,
relative humidity, evaporation, etc., which were measured at three stations at Qom Province including Qom,
Salafchegan, and Kahak stations. This was done by routing and examining climate change and climatic
mutations in each of these parameters. By using graphical representation and appropriate statistical test,
unusual changes were extracted, and that special year was excluded. Next, images of Landsat satellites were
taken at selected times in the previous step. These images were pre-processed, processed, and post-processed.
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Classification indices of four classes of water, saline land, common soil land, and vegetation were applied and
localized in Qom Province.

Results and discussion: Based on the study of changes in climate parameters, inappropriate years were
eliminated, and the study period was selected from 1989 to 2019 with 5-year time steps. Images of these times
were classified for the Namak Lake, Hoz-e Soltan Wetland, and their surrounding environment using the
Support Vector Machine (SVM) method in ENVI software. This classification was applied to the images every
seven steps and yielded the area of each class of water, saline soil, common soil, and vegetation. The results of
classification were controlled by the visual method and a number of ground samples. Next, the class changes
were modeled and calculated. The rate of change of each class and its conversion into the other three classes
were calculated between the time steps and the results were presented as a change matrix. The change matrix
was expressed as a percentage of change and as a change in metric units (square meters). On this basis, it was
possible to survey the major changes of each class and assess them.

Conclusion: In general, the trend of climatic parameters and the water zones of Qom Province changes were
similar. During the study period for the Hoz-e Soltan Wetland basin, the mid-study period of 2004 with a
surface area of 61667 hectares was the driest year in the period of study. In the case of Namak Lake, the years
2004 to 2014 were also the driest. 2009 was the driest year in the study area, with an area of about 281 hectares.
Investigating these changes by identifying the basin of both water resources and their differences will provide
valuable information to researchers.

Keywords: Qom Province, Namak Lake, Hoz-e Soltan Wetland, Satellite images
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