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Abstract
[bookmark: _GoBack]Ensuring food security is a major challenge for a nation with an expanding population, decreasing agricultural land, and common short- and long-term climate threats. Bangladesh's agricultural Gross Domestic Product (GDP) contribution is expected to decline by 3.1% annually due to climate change. Rice plays a significant role in the cereal crop industry by producing 90% of all food grain production in Bangladesh. Rice is the primary food for about 99% of the population in Bangladesh. Therefore, one of the essential elements of establishing food security is ensuring adequate rice production. In fact, 'Rice Security' in Bangladesh is synonymous with 'Food Security', in most other rice-growing countries of the globe. The growth and development of the rice plant are affected by the weather at every stage. Its unpredictability during the growing season, including delayed monsoon onset, high rainfall, floods, droughts, and extreme temperatures, may affect crop growth and production and ultimately affect product quality and quantity. A recent example is the flash flood in 2017, which significantly harmed the country's north-eastern region's Boro rice production and shocked the market, resulting in rice imports (2,259 million tons) reaching the highest level in a decade. The current management issues for rice agriculture are likely brought on by anticipated climate change and other drivers. There is a persistent danger of climate variability that can be reduced to increase the nation's food security. Smaller-scale farmers are less capable of increasing productivity under near-normal circumstances; they are generally unable to manage extreme weather conditions. The farmers rely heavily on their conventional agricultural knowledge in the absence of information about the changing climate, drastically obstructing rice production. Artificial Neural Networks (ANN) have gained popularity as a variety of efficient techniques for advancing technology in recent years. Despite the expansion of movements using ANN to address issues of societal and global good, a deliberate effort is still required to determine how these tools might be used to mitigate climate change. Farmers will be able to make decisions to improve management practices for agricultural climate hazards using effective weather and climate information and advisory services. Therefore, Artificial Neural Networks will play an immense role in achieving sustainable agricultural productivity in Bangladesh. It will serve farmers' real-time needs and result in weather forecast-based smart cultivating strategies and applications to expand rice production and food security. It can make a significant difference in rice production by providing benefits to the farmers from benevolent weather and reducing the adverse effects of malevolent weather. Several studies have been done to predict weather and rice yield using Machine learning and Artificial Neural Network techniques. But, selection of rice variety based on weather parameter is still under researched. Most of the studies do not suggest the agriculture facilities available for farmers. This study has been designed to create a Weather Forecast-based Rice Cultivation System (WFRCS), which will estimate seasonal weather forecasting based on weather data using Artificial Neural Network. This research also enlightens the identification of suitable variety of rice for specific area using weather parameters so that farmers will get an understandable scenario of how they should plant rice and which area will be best for which types of rice. The proposed approach will suggest rice sowing time and agriculture facilities using predicted weather parameters. Based on previous data analysis, future production will be made to give an idea of how much rice production can be in the future to increase profit rates. To develop a comprehensible interface for farmers, historical data on weather parameters such as temperature, humidity, sun hours, wind speed, wind direction, etc. will be collected from different districts of Bangladesh. Data pre-processing will be carried out to fill in missing values, transform data, and normalize data. After processing the collected data, Artificial Neural Network classifiers will be applied to estimate the seasonal weather forecast for rice cultivation. Then, the predicted weather parameters and soil attributes (soil type, soil pH, soil fertility, and water holding capacity) will be combined to classify the different types of rice (Aus, Aman, and Boro rice, etc.) for a specific area. Artificial Neural Network will be applied to the previous rice production analysis data to predict future production and give an idea of how much rice production can be. Our final phase is to embed our Weather Forecast-based Rice Cultivation System (WFRCS) with the national agricultural system to contribute to food security in Bangladesh by generating advisories and awareness of climate change among farmers. It can be expected that the successful implementation of the Weather Forecast-based Rice Cultivation System (WFRCS) using Artificial Neural Network will contribute to improving resilient rice cultivating communities, minimizing livelihood threats, reducing the cost of rice production, utilizing resources proficiently, and enabling the farmers to take maximum benefit from benevolent weather conditions through enhanced agricultural extension services. Finally, the improved yield and loss reduction will help to achieve the target Sustainable Development Goal (SDG) by 2030 by sustaining rice production in Bangladesh under a changing climate.
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