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Table 1: Climate Change Trends in Kalasin Province, 2021-2024
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GOAL OF PROJECT

Analyze temperature and rainfall trend changes in Kalasin Province between 2021-2024

Develop and evaluate AI model performance in predicting future climate changes

Forecast climate change trends in Kalasin Province until 2028

Analyze potential impacts on agricultural and environmental sectors

Introduction

Climate change is a critical factor affecting agriculture, environment, and economy, particularly in climatically vulnerable regions such as Kalasin Province. This study aims to analyze temperature and

rainfall trend changes in Kalasin Province between 2021-2024 and forecast trends until 2028 using Artificial Intelligence (AI) technology for climate prediction. The research utilized historical

temperature and rainfall data from the Meteorological Department to train AI models, specifically Long Short-Term Memory (LSTM) and AutoRegressive Integrated Moving Average (ARIMA). The

findings reveal a continuous increasing trend in Kalasin Province's temperature, particularly in the fourth quarter, with an increase of up to 3.12°C. Rainfall demonstrated significant variability, with

some years showing a clear decline in early periods and increased precipitation during rainy seasons, potentially influenced by El Niño and La Niña phenomena. Comparing AI model performance,

LSTM demonstrated higher accuracy than ARIMA, as evidenced by lower Root Mean Square Error (RMSE) values. The LSTM model showed superior capability in capturing data trends and variations.

However, the models still exhibited limitations during periods of rapid climate changes. The study's results can serve as a foundational resource for climate adaptation planning, enabling relevant

agencies to develop more effective measures for water resource and agricultural management in Kalasin Province.

Figure 2: Comparison of Temperature Forecasts from

ARIMA and LSTM Models with Actual Temperature Data

Table 2: Comparison of AI Model Performance in Weather Prediction

Climate change represents a significant global challenge impacting ecosystems, economies, and

human quality of life (IPCC, 2021), especially in ecologically vulnerable regions heavily dependent on

agricultural sectors. Kalasin Province is one such area with high climate change risk, being a crucial

agricultural region dependent on appropriate rainfall and temperature conditions (Meteorological

Department, 2023). Currently, Artificial Intelligence (AI) technology plays a critical role in analyzing

and predicting climate change trends by efficiently processing large datasets and identifying complex

relationship patterns. This study aims to utilize AI models to analyze temperature and rainfall trends

in Kalasin Province, generating knowledge that can inform appropriate future adaptation and

mitigation strategies.

Figure 5: Rainfall Variation Graph
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This study aims to analyze the trends of temperature and rainfall changes in Kalasin Province using artificial intelligence (AI) technology for future weather forecasting and

to compare the performance of different AI models in prediction. The findings indicate that the average temperature in Kalasin Province has shown a continuous upward

trend from 2021 to 2024, with projections suggesting a further increase until 2028. The most significant rise is observed in the fourth quarter, reaching up to 3.12°C.

Regarding rainfall, high variability is evident, with certain periods experiencing a decline. For instance, in the first quarter of 2028, rainfall is expected to drop to -0.38 mm.

However, some years, particularly in the third and fourth quarters, show an increase in rainfall, possibly influenced by La Niña and the southwest monsoon, which can

intensify precipitation during certain periods.

A comparison of AI model performance reveals that the Long Short-Term Memory (LSTM) model outperforms the AutoRegressive Integrated Moving Average (ARIMA)

model in forecasting temperature and rainfall trends. LSTM demonstrates higher accuracy with a lower Root Mean Square Error (RMSE), indicating its superior ability to

capture long-term data patterns. However, the LSTM model still has certain limitations, particularly in handling rapid weather fluctuations observed toward the end of

the year.

Table 3: Forecasted Climate Conditions in Kalasin Province from 2025 to 2028 Using the LSTM Model.


