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INTRODUCTION 

The agricultural sector is the backbone of the national economy of Sri Lanka, as it consists 

21.7% of the total national exports. Rice is the major agricultural crop, and occupies 34% 

of the total cultivated area (RRDI, 2021). The country has been entirely dependent on rice 

as a primary food source for several centuries. Diverse factors influence the production of 

rice in Sri Lanka and those facts should be investigated to predict and manage future 

demands. 

Sri Lankan farmers face several hazards due to biotic and abiotic stresses, and among 

them, unpredicted climate change is crucial. Every year, a large amount of rice production 

is affected due to floods, high temperature, wind speed and several other weather elements. 

High Temperatures make rice flowers sterile and therefore grain is not produced (Makoto 

Endo, 2009). Rice cannot survive if submerged under water for long periods of time due to 

flooding. In this background, rice production and climate changes should be investigated 

together to produce a robust rice prediction model in Sri Lanka.  

Over the past few years, several studies have been conducted to predict rice production and 

the weather elements in Sri Lanka and other several countries.  An early study investigated 

the factors which affected paddy yield in the Anuradhapura and Ratnapura districts 

(Leaker, 1984).A weather forecasting model is proposed for dry and wet zones of Sri 

Lanka(Upul Sonnadara, 2002). A data mining and machine learning based model is 

proposed to predict the weather elements in India(Aishwarya Dhore, 2017). The impact of 

climate change in the Sri Lankan agricultural sector was also investigated (ROBERT 

MENDELSOHN, 2005). These studies either predict or investigate the weather elements 

and rice production separately. From our knowledge, no model was proposed to investigate 

the climate change and rice production together in the Sri Lankan context.  

This study aims to investigate the trend of rice yield production in the Northern and 

Eastern provinces of Sri Lanka, by analysing the corresponding regional climatic data. In 

addition, this study is focused on identifying the weather elements, which affect the paddy 

growth in Sri Lanka. This study was conducted in the Jaffna, Vavuniya, Mannar, 

Batticaloa and Trincomalee districts, based on the collected yield data during the Yala and 

Maha seasons. The raw weather data of the past eleven years was collected from the 

Department of Meteorology. Regional rice production details were collected from the 

Department of Census and Statistics.  

OBJECTIVES 

 The objective of this study is to investigate the trend of rice yield production in Sri Lanka 

by analyzing the regional climatic data. In addition, this study focuses on identifying the 

weather elements, which are affecting the paddy growth in Sri Lanka. 
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METHODOLOGY 

Data Collection and Pre-processing 

Monthly raw climatic data were collected from the Department of Meteorology, Sri Lanka. 

Among the seven districts of Northern and Eastern provinces, based on the data 

availability, five districts were selected - namely Jaffna, Vavuniya, Mannar, Batticaloa, and 

Trincomalee. Figure 1 shows the location map of this study area. In these districts, climate 

data was collected for the past eleven years, from 2009 to 2019. Based on the availability, 

three weather elements were collected and used for this study: Temperature, Humidity and 

Rainfall.  

Northern and Eastern provinces of Sri Lanka experience two rainfall seasons and farmers 

cultivate rice during these seasons. These seasons are known as Maha and Yala. Maha 

season starts from October and ends in January. Yala season starts from April and ends in 

July (RRDI, 2021). Details of the months for sowing paddy were collected from the 

Provincial Department of Agriculture of Northern and Eastern Province. 

 The climatic data of the Maha and Yala period were used in the present study. Since the 

paddy crop takes 106 to 110 days to harvest, four months were considered the period of 

paddy growth. Average values of weather elements were obtained and used to predict the 

paddy production in the selected region. Figure 2 illustrates the Maha and Yala seasons’ 

weather data and the corresponding rice yield data of the Vavuniya district.  

Figure 1 Study areas 
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Implementation 

Feature Scaling 

The weather and rice yield data samples collected were measured in different ranges and 

scales. Rainfall measured in ‘mm’ was in the range of 0-1000. The temperature was 

measured in Celsius and in between 25°C and 35°C. Average relative humidity lies 

between 50 and 100. Rice yield were varying from 250 to 100,000 MT as gross harvest for 

the districts. Therefore, the standardization technique is used to scale the weather elements 

and corresponding rice yield values.  

Prediction 

We have used the linear regression to predict the rice yield values based on the weather 

elements. Linear regression is used to model the linear relationship between a dependent 

variable and one or more explanatory variable (independent variable). The dependent 

variable is termed as the predicted and the independent variables are called predictors. In 

this study, Multiple Linear Regression is used to model the linear relationship between a 

dependent variable (rice yield) and independent variables or predictors (rainfall, humidity, 

and temperature). The following liner regression equation (D.Ramesh, 2015) is used in this 

study: 

Y = λ1X1 + λ2X2 + λ3X3 + λ0 + ϵ (1) 

 

Where, X1, X2, and X3 are the rainfall, relative humidity, and temperature, respectively. Y 

is the predicted paddy yield value. Further, λ1, λ2, λ3, are the corresponding regression 

coefficient, λ0 is a constant, and ϵ is the error term.  

The proposed liner regression model was trained with the collected data samples. The 

dataset was divided into training and testing sets with the ratio of 70% and 30 %, 

respectively. The effectiveness of the proposed model is measured using Root Mean 

Squared Error (RMSE). It is the square root of Mean Squared Error (MSE). MSE is 

measured as, 

Figure 2 Climate and corresponding rice yield data of Vavuniya district Left: 

Maha season, Right: Yala season.  
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(2) 

Where n is the number of samples and Yi and yi are the predicted and observed values. In 

addition to the RMSE, we have used R-squared scale (R2) to measure the fraction of 

predicted values. It is measured as, 

 

(3) 

Where SSE and TSS are the sum of squared error and the total sum of squares.  

RESULTS AND DISCUSSION  

Seventy-four weather element data and corresponding yield data have been used to train 

the prediction model. The remaining 24 data sample pairs are used for testing. Training and 

testing data were obtained from both Yala and Maha seasons with equal proportions. 

Figure 3 compares the predicted values with the actual values of the rice yield data. 

 

 

As shown in Figure 3, the proposed linear regression model predicts the corresponding rice 

yield values for 24 test samples. The proposed model showed 0.86 RMSE based on the 

prediction of rice yield values. Further, the proposed approach showed the 0.71 R2 value 

based on the fraction of predicted values.  

In addition to the yield prediction, the correlation between the individual weather elements 

and the corresponding yield value is also analysed. Figure 4 illustrates the correlation 

between the rice yield and rainfall.  

Figure 3 Comparison between the predicted and actual rice yield values 
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From the plot in Figure 4, each dot represents a season. Each point’s vertical  position 

indicates the yield for the season and  horizontal position indicates rainfall prevailed for the 

particular season. According to the plot, whenever there is an increase in rainfall, yield also 

shows increment. In observing the plot, it can be concluded that a tight positive correlation 

exits between rainfall and rice yield. 

Figure 5 shows the relationship between the rice yield, temperature, and relative humidity. 

Yield shows peak amount when temperature lies between 26°C and 28°C. If temperature 

increases beyond that range, yield shows gradual decrement. Whenever the relative 

humidity is above 80, yield reaches optimum amount. As shown in these graphics, rainfall 

positively influences the paddy yield while temperature negatively influences. 

CONCLUSION  

This study used a model to predict the rice yield using the weather elements in Northern 

and Eastern provinces of Sri Lanka. Weather and yield data were collected and pre-

processed. Linear regression is used to predict the yield values and RMSE and R2metrices 

are used to measure the performance of the model. Based on the experimental results, 

proposed model able to predict the rice yield values with 0.86 RMSE. In addition, the 

results showed that the correlation between paddy growth and weather elements: rainfall, 

relative humidity, and temperature are +0.46, +0.35, and -0.25, respectively. On this basis, 

rainfall positively influences the paddy yield while temperature negatively influences. This 

prediction study might be beneficial for farmers as it predicts the future demand of rice 

based on the weather changes and identifies the correlation between paddy growth and 

weather elements in the local regions of Sri Lanka. 

 

Figure 4: Rice Yield Vs Rain fall correlation. 

Figure 5: Left: Temperature Vs Rice yield, Right: Relative humidity Vs Rice yield 
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