Applied Theories of Economics, Vol. 11, No. 2, Summer 2024

Predicting the Impact of Climate Conditions on the
Economic Production of Iranian Provinces
with The Approach of Random Forest Algorithm

Lotfali Azarit
Aliakbar Naji Meidani?
Narges Salehnia3
Abstract
The importance of climate as one of the human biological facts in the
field of macro-economic and social issues has never been considered
as much as today. Investigating the economic effects of climate
change requires detailed analyzes at the national and local levels.
Although there are several global studies that examine the economic
impacts of climate change, so far limited studies have been conducted
at local levels within countries, especially in the case of Iran. In this
article, an attempt has been made to make a comprehensive analysis of
the influence of the economic production of the country's provinces on
climate change by using the new data set of the weather conditions of
the country's provinces in the period from 2000 to 2020 through the
random forest algorithm of machine learning subsets. Submitted. The
results show that temperature and precipitation affect production in all
provinces of the country. The forecast of production changes in
Kerman, Semnan, North Khorasan, Ilam, Qazvin and Kohgiluyeh and
Boyar Ahmad provinces is presented with more effectiveness than
other provinces, and also the influence of precipitation compared to
temperature is presented with higher importance in the model, while
the importance of the influence of temperature on production in the
warm months of the year are predicted to be less than the cold months
of the year.
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Impacts, Random Forest.
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Introduction

Climate change is among the vital phenomena related to human societies,
and its consequences have been demonstrated, particularly in recent decades,
with varying intensity in many regions of the world. The importance of
climate as one of the fundamental aspects of human life has never been as
significant as it is today in macroeconomic and social issues. Analyzing
climate change's economic impacts necessitates precise national and local
analyses. Although numerous global studies examine the economic effects of
climate change, limited research has been conducted at local levels within
countries, especially concerning lIran. This article attempts to provide a
comprehensive analysis of the susceptibility of the country's provincial
economic production to climate change by utilizing a new dataset of weather
conditions in the provinces from 2000 to 2020 through the random forest
algorithm of machine learning subsets. Studies indicate a significant
relationship between weather and sectors beyond agriculture, forestry, food
security, tourism, health, fisheries, livestock, mining, and energy. Weather
conditions can directly or indirectly impact various economic sectors, and
their effect on economic activities is inevitable. However, research results
regarding the impact of weather fluctuations face varied findings. Drought,
with a higher recurrence than floods, poses more significant challenges to
the economy on scales beyond local levels.

Methodology

The main objective is to analyze the susceptibility of the country's provincial
economic production to weather conditions. For this purpose, monthly
weather data (temperature and precipitation) are used as features or
independent variables, disaggregated by province, to extract the importance
coefficients of provinces and the production’'s susceptibility to weather
conditions by utilizing the random forest algorithm. Random forest is a
machine learning algorithm that is easy to use and often provides
outstanding results without tuning its parameters. Due to its simplicity and
usability, this algorithm is considered one of the most widely used machine
learning algorithms for classification and regression tasks. A decision tree is
one of the most suitable and efficient tools for solving problems related to
estimating target variables or classification. The decision tree typically
divides the input space into separate regions and assigns a response value to
each separated region. Combining decision trees forms an ensemble method
known as random forest, which encompasses many learners referred to as
base learners. This algorithm, proposed to address issues with decision trees,
utilizes a combination of separate and independent decision trees for
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modeling data and assessing the importance of variables. Random forest
models have recently gained widespread popularity for economic
predictions, demonstrating their capability as a competitive method for
traditional forecasting models in some previous studies. For random forests
to be valuable in predicting economic variables, they should test both model
accuracy and the importance of unusual variables in prediction models, a
feature inherent in random forests.

Results and Discussion

According to the results, strong evidence was obtained that economic
production in all provinces is affected by weather conditions (temperature
and precipitation) in all months of the year with a time interval of up to two
years, and there is a significant difference in this respect between the actual
provinces. It was not observed in the four climates of the country. In
addition, it was found that precipitation has a greater role and influence than
temperature in this process. In addition, the effect of temperature on
production in the cold months of the year is more predicted than in the hot
months, and the occurrence of precipitation in the second half of the year
(the first six months of the water year) is more important in this process than
in the first half of the year. The results obtained from the educational data set
in this research show that the sensitivity of production in Iran's provinces to
climate change is lower than that of other regions. Also, although weather
conditions affect production in the form of monthly data from up to two
years ago, this field has been adapted over time. According to the findings of
the research and based on the forecast, it was determined that the provinces
of Kerman, Semnan, North Khorasan, Ilam, Qazvin, Kohgiluyeh, and Boyar
Ahmad in total have more than 75% of the coefficients of the importance of
the influence of production on weather conditions, and other provinces also
have different coefficients and in Insignificant cases with a total of 25% of
the total importance coefficients were located in the next categories. Also,
the prediction results of the model show that at low levels of production
growth, the impact of production on climate change will be higher, and at
higher levels of production growth, this impact will be less.
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