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ABSTRACT

Sri Lanka's agriculture industry plays a significant role in the nation's 
economy by supplying food, fiber, and other necessary resources. The 
sector must embrace sustainable techniques like organic farming, as well 
as deal with issues like soil deterioration and insect and disease 
management. Due to its capacity to enhance soil fertility and health, 
encourage biodiversity, and provide safe and wholesome food, organic 
farming is growing in popularity in Sri Lanka. Nonetheless, the sector 
needs to create organic agricultural practices that are climate change 
resistant and can boost crop productivity. Creating climate-resilient 
farming practices that can survive the effects of climate change is one of 
Sri Lanka's biggest problems in organic farming. Crop yields, the quality 
of the soil, and biodiversity are all threatened by changing weather 
patterns, including temperature swings, fluctuating rainfall, and extreme 
weather events. Farmers in Sri Lanka must gather and share information 
on regional weather patterns and how they affect crops in order to meet 
this issue. Then they can plant crops based on the weather condition and 
they can traditional methods to reduced the effected on weather 
changes. Real-time weather information may also help Sri Lankan farmers
choose the best crops to cultivate and follow crop rotation plans that 
improve soil health, lower insect and disease pressure, and boost 
agricultural yields. The adoption of organic farming practices that are 
climate resilient is essential for the development of sustainable and 
productive agricultural systems in Sri Lanka. The system provide crops 
and methods to reduce the weather affect on crops using decision tree 
algorithm. This will enhance sustainable agriculture by assisting Sri 
Lankan farmers in making educated decisions on how to lessen the 
impact of varying weather patterns on crops, boost yield, and do so.

Keywords – Organic Farming, climate, weather, crop
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1. INTRODUCTION

Most economies depend on agriculture to provide them with the 
foodstuff, cellulose, and other resources they need to preserve 
human existence. Nonetheless, the industry has several challenges,
such as deteriorating soil fertility and health, managing pests and 
diseases, and the requirement to use productive and sustainable 
agricultural practices, such as organic farming. Due to its capacity 
to improve soil fertility and health, encourage biodiversity, and 
create wholesome and secure food, organic farming is becoming 
more popular. Nonetheless, the industry still has a long way to go 
before adopting organic agricultural methods that can withstand 
climate change while also enhancing crop yield.

The development of climate-resilient methods that can survive the 
effects of climate change is one of the serious issues facing organic
farming. Crop yields, soil health, and diversity are seriously 
threatened by changing weather patterns, including changes in 
temperature, variable rainfall, and extreme weather. To help 
farmers reduce the effects of shifting weather conditions on their 
organic crops, discovering local variations in weather variables 
such as temperature, precipitation, humidity, wind, and extreme 
weather conditions might be useful. Data collection and 
dissemination on local weather patterns and their effects on crops 
are critical steps in establishing climate-resilient organic 
agricultural methods1. This data can allow farmers to plan their 
farming activities, including planting, harvesting, and crop rotation, 
depending on the projected weather conditions. For instance, if 
farmers are aware of anticipated rainfall patterns, they may plan 
irrigation and drainage systems to guarantee the most efficient use
of water, minimize soil erosion, and enhance crop development.

Also, based on the crops' resilience to specific weather conditions, 
the data can assist farmers in selecting the right crops to produce. 
Farmers might select crops that can withstand droughts, such 
millet or sorghum, if their area is frequently hit by droughts. 
Similarly, farmers may select crops resistant to fungal infections in 
areas with extreme amounts of humidity, such as resistant tomato 
cultivars. Moreover, the data can support crop rotation methods 
that enhance soil fertility and health, reduce pest and disease 
occurrences, and increase crop yields2. Planting several crops in 
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succession throughout time is a sustainable and profitable 
agricultural strategy known as crop rotation. This method promotes
biodiversity, enhances soil health and fertility, and breaks the life 
cycle of pests and illnesses.

Developing sustainable and effective agricultural systems depends 
on organic farming techniques that are climate resilient. Real-time 
weather data may be used in organic farming techniques to help 
farmers make decisions on how to reduce the effects of varying 
weather patterns on crops3, increase productivity, and support 
sustainable agriculture. To achieve this aim, it is necessary to 
encourage the use of organic agricultural methods that are climate 
resilient as well as the collection and dissemination of local 
meteorological data.

1.1. Background Study

Climate change is one of the most significant challenges faced by 
the agricultural sector. Existing farming methods, such as the 
overdependence on chemical pesticides and fertilizers, are 
increasingly seen to be unsustainable and harmful to the long-term 
health of the ecosystem. To lessen the effects of climate change on
agriculture, these people are turning to organic farming methods, 
which prioritize the use of natural inputs and put a high priority on 
soil health and diversity. Implementing climate-resilient organic 
farming techniques, however, still comes with many difficulties, 
including the requirement to watch local weather patterns and 
provide farmers real-time advice on adapting to changing 
conditions. Weather is the conclusion of the many climatic variables
that are now existing, including temperature, wind direction and 
speed, precipitation amount and kind, sunshine hours, humidity, 
and extreme weather. So, climate change affects the production of 
the agricultural sector in separate ways. 

Maintaining soil health and fertility in the face of changing weather 
conditions is one of the biggest problems faced by organic farmers. 
Extreme weather conditions like droughts and floods, however, can 
have a significant impact on the fertility and health of the soil, 
making it challenging for farmers to maintain their crops. Another 
issue is expected amount of rain may not occur during the 
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expected time because of rainfall pattern changes. So, without 
having expected water to the crops, farmers cannot get good 
production and have more than expected rainfall effect on soil 
health and fertility. Researchers have invented a variety of organic 
farming techniques that are climate-resilient to reduce the impact 
of changing weather patterns while simultaneously enhancing soil 
health and fertility. Researchers have created several organic 
farming techniques that are climate resilient to solve this problem 
by increasing soil health and fertility while reducing the effect of 
changing weather patterns. For instance, some farmers use cover 
cropping techniques, where a range of crops are planted 
successively to enhance soil health and lower erosion. Some 
farmers have adapted the no-till farming method4, which requires 
leaving cover crops on the soil surface to prevent harm and boost 
soil organic matter.

In Sri Lanka, organic farming is becoming increasingly popular, and 
the importance of developing climate-resilient farming techniques 
is becoming more apparent. There are many various climatic zones 
in the country, which can make it hard for farmers to adjust to 
changes in the weather. With the country's numerous natural 
assets and agricultural history, Sri Lanka also has a lot of potential 
for organic farming. The use of conventional rice-farming 
techniques in Sri Lanka, such as the use of organic fertilizers and 
the management of diverse crop rotations, is one example of a 
climate-resilient organic farming practice. These techniques have 
been found to increase soil fertility and health while also making 
crops more resilient to changing weather conditions. To assist 
climate-resilient organic farming, Sri Lanka is also developing 
several modern technologies and methods, including the use of 
precise irrigation systems and the creation of weather monitoring 
networks.

Along with these methods, using precision agriculture technology 
like real-time weather monitoring and remote sensing can be a 
useful tool for organic farming that is climate resilient. Some 
researchers found that the weather monitoring system gets all the 
details of weather changer for number of days. Farmers can use 
that technology to get detailed data on soil moisture levels, plant 
development, and nutrient availability to help them determine 
when to water, fertilize, or harvest their crops. Similarly, real-time 
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weather monitoring systems may give farmers current details on 
regional weather, enabling them to modify their farming 
techniques. There are some researchers who have found a real 
time weather monitoring system which can be used to get current 
weather changes like precipitation, wind, rain fall and humidity2. 
That will help farmers to identify daily weather changes according 
to the system.

In conclusion, the creation of organic farming techniques that are climate
resilient  is  essential  for  the  long-term  sustainability  of  agriculture,
especially considering climate change. Farmers may improve the fertility
and health of their soil  while effectively adjusting to changing weather
conditions  by  using  techniques  like  cover  crops,  no-till  farming,  and
precision  agriculture.  The  application  of  modern  technology,  such  as
remote sensing and real-time weather monitoring, may also be a powerful
tool for organic farming that is climate resilient. Given the wide range of
climatic  zones  and  agricultural  history  of  Sri  Lanka,  there  is  a  lot  of
opportunity  for  the  development  of  climate-resilient  organic  farming
techniques there. Farmers in Sri  Lanka and other countries may try to
reduce  the  effects  of  climate  change  on  agriculture  while  improving
overall long-term environmental health by supporting the development of
these techniques.

2. RESEARCH GAP

A recent trend in Sri Lanka is organic farming, which can encourage
environmentally friendly and sustainable agricultural methods. So 
far, organic farming in Sri Lanka faces similar difficulties as in other 
countries in implementing climate-resilient methods that might 
reduce the effects of climate change on crops and increase their 
yield. The lack of knowledge on the interactions between organic 
farming techniques and climate change is one study gap in Sri 
Lankan organic farming that is climate-resilient. Although it is well 
established that organic farming promotes soil health and fertility, 
further research is required to determine the actual effects of 
climate change on Sri Lanka's soil health and fertility, as well as the
possibility for organic farming to lessen these effects5. For 
instance, it is not apparent how shifting weather patterns affect the
availability of soil nutrients or how organic farming techniques in Sri
Lanka might enhance soil nutrient cycling in the face of climate 
change. There are some researchers who find weather monitoring 
systems that provide real time weather conditions to the farmers. 
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Then the farmers need to identify what method they need to use to
reduce the impact of weather changes.

More study is required to better understand how resilient Sri 
Lankan organic crops are to changing weather patterns. In Sri 
Lanka, organic crops are frequently cultivated without the use of 
artificial fertilizers and pesticides, rendering them more susceptible
to the effects of climate change. It is necessary to look at how 
resilient organic crops are in Sri Lanka to various climatic 
conditions, such as drought, floods, and extremely high 
temperatures. Finding the best organic farming methods in Sri 
Lanka for certain crops under various climatic conditions is also 
necessary. There are some weather monitoring systems, but they 
do not provide which method farmers need to use when the 
weather conditions change6. Pest and disease management might 
become more difficult due to shifting weather patterns, which can 
affect pest and disease populations and their interactions with 
crops. The effects of climate change on pest and disease 
populations in Sri Lanka and how they interact with crops must be 
studied, as must the possibility for organic farming methods to 
lessen these effects.

Also, there is a need to create data and resources to aid Sri Lankan 
farmers in using organic agricultural methods that are climate 
resilient. Although Sri Lanka already has tools and rules for organic 
farming, it is necessary to adapt these materials to local weather 
patterns and combine real-time weather information to provide 
farmers more precise and timely advice7. The creation of tools and 
resources that can assist Sri Lankan farmers in modifying their 
farming methods to change weather patterns and managing the 
issues related to climate change is also necessary. . Further study 
is required on Sri Lanka's climate-resilient organic farming 
techniques and economic feasibility. While organic farming in Sri 
Lanka can support ecologically benign and sustainable agricultural 
practices, it can also be more labor-intensive and expensive up 
front than conventional farming. To determine possible obstacles to
their adoption, it is necessary to look at the financial costs and 
advantages of various climate-resilient organic agricultural 
techniques in Sri Lanka.
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3. RESEARCH PROBLEM

There is a lack of empirical research on the efficiency of using real-
time weather data to improve climate resilience and production in 
organic farming systems, despite the rising interest in climate-
resilient organic farming techniques in Sri Lanka8. By examining 
the effects of real-time meteorological data on Sri Lanka's climate-
resilient organic agricultural methods and production, this study 
seeks to close this research gaps. The research issue is crucial in 
Sri Lanka because organic farming is a viable strategy to reduce 
the negative effects of climate change on agricultural systems. 
Climate change poses a serious challenge to the country's food 
security. To enhance the livelihoods of Sri Lanka's smallholder 
farmers and produce food and fiber sustainably, organic farming 
techniques must be climate resilient9. By giving farmers timely and
pertinent information on weather patterns that might help them 
make informed decisions about farming operations and increase 
production, real-time weather data has the potential to improve the
resilience of organic agricultural techniques.

Despite the potential advantages of using current weather 
information in organic farming in Sri Lanka, there is no empirical 
research on how effective it is at realizing and climate resilience. 
The majority of research have focused on the effects of climate 
change on Sri Lanka's organic agricultural systems, paying little 
attention to how real-time weather data might increase climate 
resilience. By examining the effects of real-time meteorological 
data on Sri Lanka's climate-resilient organic agricultural methods 
and production, this study aims to close this gap.

The following research questions will be used to answer the 
research problem: 

1. What effects do real-time weather data have on Sri Lanka's 
climate-resilient organic farming practices?

2. How do crop rotation and crop selection in Sri Lanka's organic
farming systems depend on current weather information?

3. What connection exists between crop yield and quality in Sri 
Lanka's organic farming methods and current weather 
parameters?
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The study will employ a mixed-methods approach, integrating 
quantitative and qualitative data gathering and analytic techniques,
to address these research issues. The study will take place in a few 
organic farming areas in Sri Lanka, where weather unpredictability 
and climate change have a big impact on agricultural systems. A 
survey of Sri Lankan organic farmers will be conducted for the 
project in order to gather information on their farming practices, 
such as crop choice, rotation, and irrigation techniques, as well as 
how they make use of current meteorological information. The 
study will also gather information on crop yields and quality, as well
as farmers' opinions of how effectively Sri Lankan climate resilience
and productivity are being improved by real-time weather data.

The research will also convene focus groups with farmers and 
important stakeholders in Sri Lanka, including agricultural 
extension agents and meteorological authorities, to collect 
qualitative information on the difficulties and advantages of 
utilizing real-time weather data in organic farming techniques. The 
focus group talks will also look at potential obstacles to real-time 
weather data adoption and how to encourage organic farmers in Sri
Lanka to use it3. The quantitative data in the research will be 
studied using descriptive statistics and regression analysis, while 
the qualitative data will be analyzed using theme analysis. The 
results of the study will present empirical evidence on the effects of
real-time weather data on Sri Lankan organic farming productivity 
and climate-resilient farming practices, as well as on the difficulties 
and opportunities of using real-time weather data in Sri Lankan 
organic farming systems.

4. OBJECTIVES

4.1. Main Objectives

Main objective is finding local varying weather conditions like 
temperature, precipitation, humidity, wind, and extreme weather 
conditions to provide farmers recommended crops based on their 
area weather conditions.
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4.2. Specific Objectives
4.2.1. Data Collection and Analysis

Collecting  data  and  analyzing  data  on  weather  variables,  crop
yields, and other relevant information to determine the impact of
weather conditions on crops.

4.2.2. Real-time weather monitoring system

Monitor  real  time  weather  variables  like  humidity,  rainfall,
temperature,  and  wind  using  IOT  (Internet  of  Things)  device  to
collect the current weather conditions.

4.2.3. Data processing 

Analyze the data collected by the sensors and the other data sets to recommend a

crop to farmers based on their area's weather conditions.

14



5. METHODOLOGY

5.1. System Overview 

Figure 5.1 System overview

The  high-level  architecture  diagram  of  the  proposed  software
solution  is  depicted  in  the  figure  5.1.  It  contains  the  main  four
subcomponents  of  each  members  and  how  the  system connect
with each component.  The System will  provide a comprehensive
plan for crop rotation that considers the critical importance of soil
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health and fertliy, pest and disease management without harmful
chemicals, and impact of weather changes on agricultural.

This solution provide the web-based and mobile-based application
to  idintify  real  time  weather  condition  of  area  and  provide  a
recommended crop based on the weather conditions.The frontend,
which will be accessible to the user, will be implemented via React,
and React Native which is a JavaScript library. The backend of the
system will  be mainly composed of Python which can be use to
interact  with  arduino  board.  overall  data  analyse  through  the
system and recommended crop based on the weather conditons
display on the system.

5.2. Component Structure
5.2.1 Facial Detection and Recognition

Figure 5.2 weather monitoring system
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A  weather  monitoring  system  is  a  network  of  sensors  and
instruments  used  to  collect  data  on  various  weather  conditions
such  as  temperature,  humidity,  wind  speed  and  direction,
barometric pressure, and precipitation. These systems are typically
used to track weather patterns and predict changes in the weather.
To analyzing and predicting weather patterns, weather monitoring
systems are necessary. All the collected data from the IOT device
transfer to the system to analize the data. These technologies can
help  us  prepare  for  extreme  weather  occurrences,  enhance
agricultural  methods,  and  lessen  the  consequences  of  climate
change  by  gathering  and  evaluating  data  on  meteorological
conditions.

 

5.3 Software Methodology

The most significant challenge in creating any system is selecting
the  best  software  development  process.  While  choosing  a
development approach, the project's scope and time frame must be
taken  into  account.  The  suggested  system  includes  several
sophisticated  algorithms  in  its  software  components  and  has  a
scope that covers the entire year. Agile software development is
therefore  the  finest  and  most  appropriate  technique.  Scrum  is
selected as the agile methodology in this system because it works
well  for  managing  and controlling  any  iterative  and incremental
project as well as projects with wider scopes.
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Figure 5.3 Agile Methodology

 Requirement gathering: The initial requirement gathering will be done by a

Q&A session farmers. Collected that data from by meeting farmers who faces

to the challeges because of climate changes.

 Design and development: System overview design by architectural diagram.

 Implementation: During this phase, collected data from the IOT device and

other collected data Anylyze to get overall output.

 Testing: component tested after the implementation and analyze the collected

data is correct or not.

5.4 Functional requirement

 The system should be able to collect data from specific area.

 Collected data from the questionnaire ares stored in databases.
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 The system must be able to analyze collected data to recommend crop for the 

area.

5.5 Non-functional requirement

 The system should allow access only to those that have access through the 

initial user verification step.

 The final out put of the system can be access by the farmer.

 The generated data clearly defined which crop need to use.

 Analysis should be conducted throughout the exam, and that process should 

not obstruct the performance of the user.

 The system can use any area to get the recommendation based on weather 

conditions.

 The user interface and the recommended solutions are clearly defined.

 The system must transfer the collected data to the database.
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5.6 Project Technology Stack

Cloud platform Azure

Language JavaScript, python

Database MongoDB, Azure storage

Editor VS Code

Frameworks/Libraries React, NodeJS

Other Yolo

6 Feasibility Study

6.1 Technical feasibility

The application will be created using IOT technologies and machine 
learning algorithms. As a result, understanding of these technologies and
their uses is important. It's also important to be knowledgeable about 
cloud computing and web development. It is theoretically possible to get 
started on this project since the team members have expertise in these 
areas.

6.2 Scheduling feasibility

The system will be built following the agile methodology, with each part
being assessed separately and progressing at its own rate. With this 
strategy, each component of the system will be improved 
simultaneously, and the final stage will be approached in accordance 
with the scheduled timetable.

7. Requirement gathering
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7.1 Gannoruwa Agriculture research center

The Gannoruwa Agriculture Research Center, which will be an 
important resource of knowledge and data on organic crop production 
and crop rotation, is one of the main locations for gathering needs. The 
research center is in a good position to provide the project with the 
information it needs given their engagement in organic farming.

7.2 Survey

Conduct Q&A session with farmers to gather information about affect on
weather changes on crops.

8. Descriptions on personal and facilities.
 Dr. Nuwan Kodagoda – Sri Lanka Institute of Information Technology 

(SLIIT)

 Mr. Udara Samarathunge - Sri Lanka Institute of Information Technology

(SLIIT)

 Mr. I.H Dassanayake – Former assistant director of Presidential 

Secretariet national food (organic) program

8.1 Commercialization

This system is identify current weather conditions of area and based on 
that weather condition recommend crops and methods to reduce to effect
on weather changes. Anyone can use this system easily and user can get 
the information using web based system. The system developed using 
IOT technologies  to identify area weather conditions and using machine 
learning algorithm recommend crops based on weather. This system has 
user-friendly interface, so, users can easily get the information about the 
crops based on area weather.

Target audience

 Farmers

 Student
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 Researches

 Domestic users

Market Space

 The web-based application might be used with only basic knowledge.

 No age limitation.

8.2 Gant Chart

22



9. Budget and Budget Justification

Table 7.1 Estimated Budget Plan

Reason Amount (Rs)

Sensors 4500

Drive Free

Database Free

Other 3000

Total 7,500
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