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ALGORITHM FOR USING ARTIFICIAL INTELLIGENCE IN PREDICTING FIRE DANGER
IN THE SEMEY FOREST IN KAZAKHSTAN

Abstract — This article presents an algorithm for using artificial intelligence to predict fire danger
in the forests of the Semey region of Kazakhstan. The study analyzes the main factors influencing the
occurrence of wildfires, including meteorological parameters (temperature, humidity, wind speed, and
atmospheric pressure), as well as the ecological characteristics of the region. A mathematical model has
been developed to assess the probability of fire occurrence, and an algorithm for its implementation in the
MATLAB software environment is proposed.

Keywords — artificial intelligence, fire prediction, Semey forest, machine learning, neural networks,
MATLAB.

INTRODUCTION

Methods used in foreign wildfire prediction systems (according to the authors' opinion based on the
article) [1].

In 2023, a large wildfire occurred in Semey Forest, Kazakhstan, caused by lightning strikes in the
Abai region. The fire, which began on June 8, was fully extinguished by July 13 [2]. Semey Forest plays a
critical role in fire prediction systems, and its ecosystem is at risk due to climate change and human
activities like tourism. Effective fire prediction methods are essential to protect this unique natural area.

Artificial Intelligence (AI) helps analyze complex data to predict forest fires. Data from
Kazakhstan's National Hydrometeorology Center, including temperature, wind speed, and humidity, was
used to create a database for the Al system. Al algorithms can process meteorological data, vegetation
characteristics, and fire history to predict fire risks.

Fire risk modeling relies on key data, such as weather conditions, vegetation types, fire history, and
soil fertility. Neural networks and machine learning methods are used to develop Al models that assess fire
probability. Kazhydromet provides preliminary weather forecasts, which will help predict fire risks for July
and August 2025.

To predict forest fire risks in Semey, Al systems with fuzzy logic are used to make decisions based
on data from ground sensors. These systems help plan actions and make real-time decisions for fire risk
prediction [3]. The use of Al ensures accurate and timely predictions, improving fire management and
preparedness [4].

As the number of sensors increases, a group control method is applied within the Al system,
enabling better coordination of multiple fire sources. This system helps manage fire monitoring efficiently

7



Eypasusnvix xaneikapanvix eviibimu Konpepenyus
«FbLnbiMOazel, MexHUKa MeH UHOYCMPUSOAzbl HCACAHObL UHMEIIEKN HCIHE Kepi ecenmepy
Espasuiickas mesicoynapoonas nayunas kongepenyus
“Hckyccmeennbiil uHmennexm u 0opammvle 3a0auu 68 HayKe, mexuuke u unoycmpuu”
Eurasian internationalscientific conference
«Artificial intelligence and inverse problems in science, technology and industry»

and supports better planning for firefighting and rescue operations. Real-time data from the sensors helps
ensure the system can effectively carry out tasks and respond to fires in the field.

RESULTS AND DISCUSSION

Modeling in the MATLAB R2023a environment was used to determine the probability of fire
occurrence in June based on hazardous weather indicators, predicting fire risk in the Semey forest. The
research utilizes artificial intelligence for early forest fire prediction. MATLAB programming methods
allowed for the analysis of environmental parameters and their relationship to fire probability. Trained
models predict fire occurrence under given conditions, notifying emergency services when a risk threshold
is reached for quick response.

Graphs were generated to illustrate the dependence of fire probability on various factors. The first
graph shows how temperature influences fire probability, with higher temperatures leading to an increased
risk, confirming established scientific findings. The second graph illustrates the relationship between
atmospheric pressure and fire probability. Unlike temperature, the pressure’s effect is more complex, with
other factors like humidity and wind speed influencing fire risk. The final diagram demonstrates the impact
of wind speed on fire probability, showing that higher wind speeds accelerate fire spread.

While meteorological data is crucial for predicting fire probability, it's important to account for
errors and uncertainties in measurements. Temperature, pressure, humidity, and wind speed are recorded
using different devices, each of which may introduce measurement errors, affecting prediction accuracy.
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CONCLUSION

The integration of an artificial intelligence system into the forest fire hazard prediction system in
Semey’s forests, Kazakhstan, significantly enhances the effectiveness of wildfire prevention efforts.
Various Al-based methods have been considered, and fuzzy logic was applied to database-driven
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predictions. Thanks to accurate and rapid forecasts, it becomes possible to analyze local forest areas and
horizon resources in detail. This research demonstrates that Al-driven real-time monitoring can provide
rapid responses to emergencies, improving fire hazard mitigation and ensuring the efficient execution of
rescue operations. Furthermore, studying the likelihood of fire outbreaks in forest areas helps preserve
unique ecosystems. Investing in Al technologies and integrating them into existing management systems is
a crucial step toward ensuring Kazakhstan’s long-term environmental security.
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Abstract. Traffic congestion and transportation-related environmental issues are significant
challenges worldwide. Due to their negative effects on individuals, as well as their economic,
environmental, and societal costs, substantial investments and numerous initiatives have been implemented
to address these problems. In many cities, commuters primarily depend on private vehicles, highlighting
the need for cost-effective and environmentally friendly alternatives to improve urban mobility. Providing
more accurate and timely bus arrival information could enhance the convenience of public transportation,
encouraging its use. (European Commission 2013; Wardman 2014). The research investigates various
machine learning techniques for predicting bus arrival times based on historical data. Models such as K-
means clustering, KNN, Conv-LSTM, SVM, and Linear/Logistic Regression were designed and evaluated.
The study focuses on accuracy, model performance, and the implementation of various metrics like Mean
Absolute Error (MAE), Mean Squared Error (MSE), and model accuracy. Results were visualized and
analyzed to assess model effectiveness.

1. Introduction Accurate prediction of bus arrival times is crucial for improving public transport
efficiency. This article thesis presents different machine learning models used to predict bus arrival times
using time-series data for Astana city based on real-time data sets. Background. A key issue with public
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