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Abstract 

In the modern time due to increasing global warming, the change of weather patterns and 

increase in pollution, the amount of crop production has been adversely affected. While on 

the other hand farmers trying to prevent this have been starting to use harmful fertilizers, 

insecticides and better growing crops. While doing that farmers are decreasing the soil 

fertility at an unnatural fast rate and making agricultural products that are becoming more and 

more harmful for human consumption in the long run. This has been having harmful effects 

on the human body like heart, liver and pancreatic problems or decrease in both male and 

female fertility. Bangladesh is a small riverain country with the staple food production of 

rice. It is the most commonly consumed food among the people. We believe that by 

analyzing the weather pattern of the previous years and analyzing the soil fertility with 

modern technologies it is possible to tackle the problems while making a cheaper investment 

by the farmers in the land on natural fertilizers and less pesticides. 

This paper intends to focus on the development of crop production in the agricultural field 

through comparing soil test data and weather conditions. The analysis of parameters can be 

proven to be accurate and less time-consuming as compared to traditional approaches. 

Moreover, the prediction can help the farmer to know the number of crops that can be grown 

in the next session.  

Keywords: Weather patterns, Pollution, Crop production, Harmful fertilizers, Insecticides, 

Soil fertility, Agricultural products, Human consumption, Health effects, Bangladesh, Rice 

production, Weather pattern analysis, Soil test data, Natural fertilizers, Prediction. 
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Chapter- 1 

I.               Introduction 

The development of human civilization and the development of agriculture have gone hand-

in-hand since ancient times. Those who have been in power have always been the civilization 

or country with the most advanced agricultural system or The Civilization with the most 

advanced Agricultural system. If we analyze the Indus Civilization or Egyptian civilization, 

they were built based on agriculture. 

Even the most powerful Nation at the present time the U.S.A. was able to be in its present 

condition thanks to agriculture and the mass production of corn as an important crop and with 

the help of the development of Technology, they were able to mass-produce Huge amount of 

crops.  

Bangladesh is an agrarian society and still more than 40% of the people in our country are 

farmers in rural areas. The main crop that we cultivate here is rice. Still, even with the 

amount of farmers in our land We had to import 800 tons  of  rice in the year 2020[1]. We 

believe that  importing rice even  though it is the main crop of the farmers in our country is 

due to the lack of implementation of Technologies in agriculture. 

Even though tractor is a common cultivating tool throughout the world since the 80s, 

Bangladesh was finally able to introduce the practice to 95% of the population to tractors in 

around 2020. It took more than 30 years for this technology to be available to everybody. It 

occurs due to the poor conditions of the farmers. If you cultivate one bigha (33 decimals) of 

land using a plow, it will cost Tk 2,000 (23.59 USD). The cost with a power-tiller is Tk 1,500 

(17.70 USD). If you do it with a tractor, it will cost you Tk 600 (7.08 USD). In the case of 

harvesting paddy, it costs Tk 2,000 on one bigha of land. It costs Tk 500 (5.90 USD) if the 

harvest is done with a combined harvester. In planting the paddies, it takes Tk 2,200 (25.95 

USD) on one bigha. It costs about Tk 500 to transplant and saves time as well [2]. So it is 

evidently clear that using technologies in the field makes agriculture cheaper and more 

accessible to people. 

We believe that by implementing soil minerals including pH level, and data analysis of those 

data along with the collection of weather patterns of the previous years we can make a 

prediction of the cultivable lands. With the advancement and happening of technology around 

41% of Bangladeshi people are able to use smart phones and at present 26% of the population 

are able to use the internet without any problem (Mobile-Internet-Connectivity-South-Asia-

Fact-Sheet 2020). 

 

So by implementing these technologies we believe that farmers can increase the production 

of rice with almost zero cost and decrease the import of rice. 
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1.1 Research Problem 
 

With the development of technology, the internet has become available throughout the whole 

world and especially in Bangladesh. With the help of mobile networking, it has become 

easier for the people of our country, especially the rural area, to have access to the internet.  

But even though the internet has become easier to access, the majority of our people still 

cannot use the internet due to illiteracy and lack of knowledge. but things are changing as the 

literacy rate of our country is increasing. The younger generations of our country are using 

the internet through smart phones, computers, and other accessible media. At present only 

26% of our population can use the internet. We believe that Even though 26% of the 

population are accessing the internet which is much increased from the previous 13% in 2010 

most of the people especially in the rural areas where we plan to implement our program are 

using it for Facebook and YouTube only. They lack the proper knowledge on how to use the 

internet for daily uses outside this too mainstream media. 

 

 

One of the biggest hurdles we will face with this thesis is the lack of a weather forecast. Even 

if you can forecast the weather of the targeted fields of work for a week we cannot go beyond 

that.. the Chaos Theory dictates that We cannot predict the weather accurately for a long 

time.  

 

Chaos emerges in a prediction when a small unknown or error amplifies. It’s somewhat 

like a spacecraft sent to the moon on a slightly off-course trajectory, eventually sailing 

past and into the black ether of space. [4] 

                                                                                          

The earth's atmosphere is constantly changing and evolving with the rising sinking and 

whirling air which is a prime example of chaos. We cannot fully predict the weather because 

we cannot know when a small atom in the air is traveling and how fast it is thanks to the laws 

of Physics and all the uncertainty principles. Even if on a large scale the climate model can be 

calculated through a super computer[5]  we cannot still calculate Such a meticulous thing like 

the weather on a small scale. If we could predict the weather on a large scale the data analysis 

for the production of our targeted crop could have been even more accurate than calculating it 

with only the weather up to one single week.  

 

Other than this one of the problems we might face and we believe that we might face is the 

accurate collection of data of soil testing for the last few years. Even though we have an 

infrastructure to collect the soil data of land fertility by the Department of Land Record and 

Survey, their land record collection and fertility recording surveys are irregular and have a 

lack of proper infrastructure. We believe we might face a problem while trying to collect the 

data from them. Their irregular surveys Mike cause a problem in data analysis.  
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We might also face a problem as the farmers even though they fertilized the land they don't 

properly measure or keep a record of the number of fertilizers they use on their land. They 

also don't keep a proper record of how much of the targeted crops were cultivated throughout 

the years accurately. They are not also digitized. 

 

We believe that throughout our Research and this thesis we might be finally able to make a 

proper database of information that was lacking in the past to our farmers easily, while we 

create a prediction algorithm that might help the farmers take steps to get the maximum 

amount of production of rice in their fields. 

1.2   Research Objective 

This research aims to develop a prediction algorithm, which will predict the maximum 

production rate of our targeted crop (i.e. rice), that will grow in the following season, on the 

test land. With this in mind, the procedure will include weather condition analysis, soil 

minerals, and fertility analysis, and image processing of land. Usually, only soil test data 

analysis is used as a standard for the cultivation and prediction of the amount of cultivation 

that might yield but there are more aspects to a proper prediction of the cultivation. We plan 

to not only use the rate of soil taste data but to include the color of the crops or rather how 

much the color of the crop is varied from its desired state at that particular state of 

production, the weather pattern like if it will rain or there would be a lack of water etc. With 

the help of the above-mentioned data collection and tackling the problems through them we 

believe the growth of crops can be manipulated to the desired level. So the objectives of this 

research are: 

1.      To develop the agricultural sector. 

2.      To develop an algorithm for predicting the amount of rice yield for the next season. 

3.      To evaluate the weather conditions to accommodate the farmer with a sustainable 

situation. 

4.      To offer the farmer folk more production with less expense. 

5.      To apply the most efficient amount of fertilizer in the field. 

 

Chapter- 2 

Literature Review 

Modern technology as we know it is developing rapidly as a result of the introduction of 

smart devices that have the ability to overcome the problem of humans within a short amount 

of time. In the recent publication of daily star- the average share of agriculture as a proportion 

of GDP growth for the past decade ranged from 17.5 percent (2009) to 12.68 percent (2019).  
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In comparison, the share of the manufacturing sector steadily rose from 25.3 percent (2009) 

to 29.65 percent (2019), while the share of the services sector remained almost constant—

53.2 percent in 2009 and 58.8 percent in 2019 

One question may arise, what can be possible enough for the drastic change in the 

agricultural sector for such a development. The answer is simple, the development of 

equipment as well as methods used in production. According to the GSMA, only 41 

percent of people use smart devices in Bangladesh. Among them only 30 percent of the 

farmers use smartphones, so the ability to predict the future crop production in a 

particular area will benefit the farmer. 

2.1  Soil Minerals Data Analysis 

As the population of Bangladesh is increasing rapidly, the crisis of sufficient food is 

rising. Farmers are trying hard to fulfill their needs but with the usage of old technology, 

the production rate is low. Farmers are applying fertilizers to the land which may hinder 

the fertility of the land. Soil fertility is an important factor for farmers which determines 

whether the land is for cultivation or not. For plants, the essential micronutrients are 

boron, sodium, chlorine, copper, zinc, etc. But the farmers are using organic, inorganic, 

and bio-fertilizer without knowing what amount is needed for the plant. As a result, the 

production rate for the crops is not yielding high. The table below shows the soil Nutrient 

status in agricultural land at Kalihati Upazila, Tangail. 

 

Table 01: soil Nutrient status in agricultural land at Kalihati Upazila, Tangail. 
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In the above chart, we can see the nutrients present in the soil, and by analyzing the data the 

farmer can use the current amount of fertilizer for the land. Moreover, the PH value is also needed 

because it regulates plant nutrient availability by controlling the chemical form of the different 

nutrients and also influences their chemical reaction.  

 

Table 02: pH value of agricultural land at Kalihi Upazila, Tangail. [7] 

Soil water Moisture Level 

Soil moisture is determined in the first meter below the surface. The water contained in 

soil may vary from season to season. During the dry season, the soil may contain 3% to 

10% water. On the other hand, 20% to 40% in the rainy season. According to the 

research,   

Soil Minerals Data Analysis-   Investigation of soil properties and nutrients in 

agricultural practiced land in Tangail, Bangladesh M.S. Islam*, T. Nusrat, M.R. Jamil, F. 

Yesmin, M.H. Kabir and R.H. Rimi Received 10 August 2020, Revised 23 November 

2020, Accepted 24 December 2020, Published online 31 December 2020 
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Figure 01: Soil moisture levels during the year in Bangladesh 

The above chart shows the soil moisture levels during the year in Bangladesh. 

 

2.2   Weather Condition 

Bangladesh has a tropical monsoon climate which causes rainfall, high temperature, and 

high humidity. Moreover, the geographical location of Bangladesh is suitable for farming 

as a result 70 percent of the land is suitable for cultivation and 50 percent of Bangladesh 

people are farmers. The occurrence of erratic weather is beyond human control so 

adaptability is the only thing that humans can do. Weather forecasting for agriculture is 

an essential requirement.―Weather forecast is an expression of the probability of a 

particular future state of the atmospheric system in a given point or territory. Late 

forecasts calling for a season may cause departure for normal agronomic practices at the 

land. Therefore, the pre-season forecast must have a validity period of 1 week not less 

than that. During different seasons many pests, diseases may attack the crop and damage 

the production rate which can be prevented by anticipating the weather. Moreover, the 

soil water moisture level can also hamper crop production. 

Elements for agricultural weather forecast: 

a) Amount of cloud cover 

b) Maximum, minimum, and dewpoint temperature 

c) Relative humidity 

d) Wind speed and direction 
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e) Solar radiation 

f) Bright hours of sunshine 

g) Pan evaporation etc. 

      Sometimes for special crops or cost-saving special weather forecasts are needed such that 

the necessary meteorological information can aid the farmer. Sometimes thunderstorms, 

tornadoes, wind gales, and floods can damage the production which is considered a natural 

disaster. But the farmers with adequate measures should be adopted to avoid these hazards. 

Chapter- 3 

Methodology 

 

The process of this prediction method starts with identifying the preferred location, of which 

we would want to know the cultivation state. Firstly, we check if the selected location has any  

cultivable land or not. This would be possible with the database/set we are going to use that 

has land usage information. Afterward, the whole process will be divided into three different 

processes and they are, retrieving soil test data, collecting satellite imagery, and checking 

with a production rate of the year prior. These data are analyzed and then compared with the 

reference data. Finally, a decision will be made about the cultivation state of the selected 

land. 

 

 Primarily, we are relying on the weather prediction and soil fertility rate as these two factors 

are the determiners for crop production. To determine and predict our production rate, we are 

going  

only with the production of Aush rice in Bangladesh [8]. For weather prediction and forecast 

history, our parameters are limited to only rainfall and temperature. It is because Aush is 

highly dependent on rainfall. Based on the past weather history, a linear regression model is 

used here to predict the future weather forecast. We have collected and generated some 

datasets on rainfall and temperature based on the past ten years. With that we have generated 

a predicted value using the linear regression approach. 

 

  

Linear regression method is a very well known and efficient method for predictions. With 

this simple approach, events based on weather prediction can easily be determined [9]. In the 

datasets, average rainfall and temperature of each month starting from 1971 all the way to 

2015 [8]. After that, these are being analyzed and a prediction of next season is generated. 

 

As for soil fertilization, we have used three datasets here. The datasets consist of pH levels, 

minerals levels, along with a constant value which has two parameters- fertile and non fertile. 

The reason behind it is that we have used the lands that match a particular parameter [10], for 

the ease of making the procedure simpler and that we can easily come up with a successful 

prediction. As it happens, we are doing this only for a better implementation.  
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(a) 

 

(b) 

 

(c) 
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Fig 2 : Linear Regression theorem(a, b, c) 

 

 

With the above mentioned datasets, we have used SVM and Random Forest Classifier(RFC) 

to determine the soil fertility rate. RFC is a supervised learning algorithm. It can work for 

both classification and regression. It creates decision trees by fetching data from random data 

and gives predictive output and from those predictions, chooses the best result. Therefore, 

this algorithm is best suited for our prediction.  

 

After compiling the model, the next phase is efficient computation. The model executed on 

some data. Train and fit our model on our loaded data by calling the fit function on the 

model. Training occurs over epochs and each epoch is split into batches. Epoch is the data 

that undergoes all of the rows within the training dataset. Batch is one or more samples 

considered by the model within an epoch before weights are updated. One epoch consists of 

one or more batches, based on the chosen batch size and the model is fit for many epochs. 

The training process ran for a fixed number of iterations through the dataset called epochs. 

We also set the numbers of dataset rows that are considered before the model weights are 

updated within each epoch as called the batch size and set using a batch argument. 
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3.1 Input data 

 

From the dataset, the past weather history of temperature and rainfall values are run through a 

linear regression model. Here, the standard linear regression method is being used. The model 

uses total rainfall each year as inputs and in the same way, average temperature of each year 

is taken as inputs. 

 
Fig 3: Linear Regression Algorithm 

 

 

 

3.2   Data pre-processing 

 

 

Due to a lack of sufficient infrastructure, processing 720 45-year readings can be 

computationally challenging. As a result, the fertilizer from the readings was kept constant 

and the rest of the data was stored in the ―New Aush.csv‖.csv file. Furthermore, since the 

suggested model is focused on detecting abnormalities at the datasheet's applications layer, 

irrelevant features (i.e. columns) such as date and time of reading were eliminated. 

 

Anomalies were also manually added to the incoming data (i.e. 454 records). By manually 

adding records with anomalies in the dataset, employed the same method to modify input 

data. The advantages of using this method are that (1) the input dataset will become qualified 

for anomaly detection and meet the research's aim. (2) addressing the difficulty of acquiring a 

highly accurate Agricultural dataset of our country 

 

Temperature, Rainfall, Area and production would be the multiple attributes (i.e. columns) in 

the generated input dataset, which would have 720 entries. As seen in figure, the value of 

each characteristic in each record is real. 
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Chapter- 4 

Implementation and Results 

 

4.1  Implementation 

In order to get valid predictions we have used Weka and linear regression approach. The 

inputs in Weka are the outputs of the analyzed data provided by the weather and soil 

prediction. From it we were able to find the linear regression and the rate at which the per 

yield crop productions are seen. 

 
 

Figure 04: (Temperature v Yield) Plotting with Weka 

 

4.2  Soil Fertility Prediction 

      We improve the number of data by data synthesis method and then we analyze the data 

and divide the data according to the variables. Here the dependent variable is Fertility of the 

soil which is a dichotomous classification. We train, test and split the data. We used the 

Random Forest  Model to find the accuracy of the evaluation. 

Classification if the soil is Fertile or Not: 

i) Very attributes are taken such as Ph, Ec,OC,OM,N,P,K etc to determine if the soil is fertile 

or not. 

ii) we take SVC and the accuracy has come around 0.82. 

iii) We tried multinomial naive bayes model and the accuracy has come around       0.65. 

iv) Finally we tried a Random forest and the accuracy came up to 100%. 
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                        Fig . Final output of fertile land 

 

 

  

                         Fig Accuracy of Random Forest Classifier 

 

Crop Yield Prediction 

          To Predict the yield of a crop, we have taken a 'yield dataset' with various attributes 

such as N, P, k, Organic carbon, pH, and temperature determining the yield of a crop. As the 

yield of a crop is continuous we adopt regression techniques to predict the yield of the crop. 

 

We used Random Forest model and SVC for maximum accuracy. But the SVC model is the 

best model for yield prediction of the crop. 
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                                    Fig Data of area 14  
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                               Fig Accuracy of yield prediction. 

 

The accuracy of the yield goal comes up to  97.296% and 97.887% . Here we also keep 

natural fertilizer an option for being more accurate for soil fertility and crop production. 

 

4.3 Results 

 

After using Weka for making the cumulative prediction through multiple jossing with 

intentional error and without any error we get the graph ratios in Fig-4. 

 

Also we did normalize the multiple average rain and temperature attributes while removing 

the year, the area of land and total production and kept only the per area production to see the 

linear regression formula along with its various variables in the Fig - 5. 
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(a) 

 

(b) 

Figure 04: Prediction of crop yield using Weka 
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Chapter- 5 

Conclusion 
 

With the advancement of technologies, the world is increasing in population also. It is 

predicted that the human population in the year 2050 will be around 9 billion and the food 

production in the world must increase by 70% at least to meet that demand. Begint the ninth-

largest population in the world with such limited area Bangladesh will evidently have to face 

that crisis head-on. But we are still lagging in agricultural production and making proper use 

of our resources because we lack advanced technologies and proper infrastructure. Our thesis 

hopes to build a proper database and a base technology with easy accessibility which can be 

used by others to create a better infrastructure and more complex technologies to help in the 

growth of the agriculture of our country. 
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