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ABSTRACT

India has a typical weather conditions consisting of various seasons and geographical conditions.Country
has extreme high temperatures at rajasthan desert, cold climate at Himalayas and heavy rainfall at
chirapunji. These extreme variations in temperatures make us to feel difficult in inferring / predictions of
weather effectively. It requires higher scientific techniques / methods like machine learning algorithms
applications for effective study and predictions of weather conditions. In this paper, we applied K-means
cluster algorithm for grouping similar data sets together and also applied J48 classification technique
along with linear regression analysis.
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1. INTRODUCTION

Farming is the background of the economy; every person requires food for their survival. The
farmers must be helped, so that they will come to know which crop to grow under various
circumstances. Farming not only depends on manpower but also on various aspects like water,
type of soil, fertilizers used, climate etc. Our intention through this project is to guide the farmers
in choosing a crop[1,2,3,4] for cultivation that has the most productive yield thereby being
beneficial to them.

In this project, an attempt has been made to review the research studies on application of data
mining techniques in the field of agriculture [1, 2, and 3]. This project being a research oriented
one; we have analyzed data of various regions, read several papers for reference and implemented
suitable data mining techniques to achieve our goal of predicting the weather. Most of the
databases contain information that is accumulated for years. These databases can become
valuable information for analysts who use the data to perform various operations on data.
Analysis was done on the weather data sets using machine learning algorithms [4, 5, 6].
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It is important to remember that none of predictive techniques gives 100% accurate results. The
main aim of data mining is giving help in decision making, but the final decision is always after
you. A BI application gives you an interpretation of data, but it is important to remember that all
results you will obtain are an aid in decision making, and the final decision is always after you.
And that there is no technology that is able to give 100% accurate results.

2. LITERATURE SURVEY

Data mining, a branch of computer science, is the process of extracting patterns from large data
sets by combining methods from statistics and artificial intelligence with database management.
Data mining is seen as an increasingly important tool by modern business to transform data into
business intelligence giving an informational advantage. It is currently used in a wide range of
profiling practices, such as marketing, surveillance, fraud detection, and scientific discovery.

The related terms data dredging, data fishing and data snooping refer to the use of data mining
techniques to sample portions of the larger population data set that are (or may be) too small for
reliable statistical inferences to be made about the validity of any patterns discovered. These
techniques can, however, be used in the creation of new hypotheses to test against the larger data
populations.

If there is much irrelevant and redundant information present or noisy and unreliable data, then
knowledge discovery during the training phase is more difficult. Data preparation and filtering
steps can take considerable amount of processing time. Data preprocessing includes cleaning,
normalization, transformation, feature extraction and selection, etc. The product of data pre-
processing is the final training set.

2.1.K-means Algorithm:

e K-means clustering is a data mining/machine learning algorithm used to cluster
observations into groups of related observations without any prior knowledge of those
relationships.

e The k-means algorithm is one of the simplest clustering techniques and it is commonly
used in medical imaging, biometrics and related fields.

2.2. Working of k means algorithm

1. Place K points into the space represented by the objects that are being clustered.
These points represent initial group centroids. Assign each object to the group that has
the closest centroid.

3. When all objects have been assigned, recalculate the positions of the K centroids.

4. Repeat Steps 2 and 3 until the centroids no longer move. This produces a separation of
the objects into groups from which the metric to be minimized can be calculated.

2.3. Decision tree:

Decision tree learning uses a decision tree as a predictive model which maps observations about
an item to conclusions about the item's target value. More descriptive names for such tree models
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are classification trees or regression trees. In these tree structures, leaves represent class labels
and branches represent conjunctions of features that lead to those class labels.

In data mining, a decision tree describes data but not decisions; rather the resulting classification
tree can be an input for decision making. J48 are the improved versions of C4.5 algorithms or can
be called as optimized implementation of the C4.5. The output of J48 is the Decision tree. A
Decision tree is similar to the tree structure having root node, intermediate nodes and leaf node.
Each node in the tree consist a decision and that decision leads to our result. Decision tree divide
the input space of a data set into mutually exclusive areas, each area having a label, a value or an
action to describe its data points. Splitting criterion is used to calculate which attribute is the best
to split that portion tree of the training data that reaches a particular node.

3. PROPOSED APPROACH

In this we apply the data mining technique Kmeans cluster algorithm on the data set which was
modified in to suitable format from the raw format after preprocessing stage. After that J48
algorithm was applied on to it. Over that Regression techniques were applied.

4. IMPLEMENTATION OF PROPOSED APPROACH

The data sets with min temperature was clustered and kept in a table 3.1 for further analysis.
From this table one can conclude that there are 5 clusters namely cluster0O, cluster 1, cluster2,
cluster3 and cluster4.

Cluster0: The annual Min. temperature went up to 19.5°C. There is temperature variation across
seasons i.e. it is low during winter (14°C) and slowly raised to summer season (23.4°C)and again
fallen down in rainy season(16.50C).

Same Phenomena has appeared in all the remaining clusters. There are low temperature values in
Annual, Jan-Feb, Mar-May, Jun-Sep and Oct-Dec duration in cluster2 and high in cluster4. The
minimum temperature is raising year by year but slight downfall in the duration 1960 — 1975 but
again rose after that duration. That means warming of earth is taking place year by year due to
many factors.

The data sets with max temperature was clustered and kept in a table 3.2 for further analysis.
From this table one can conclude that there are 5 clusters namely cluster0, cluster 1, cluster2,
cluster3 and cluster4.

Cluster0: The annual Max. temperature went up to 30°c. There is a temperature variation across
seasons i.e. low during winter (25°c) and raised to peak during Mar-May season (32°), downfall
starts from Jun-Sep season (3100) and further downfall starts in rainy season (2800). The mean of
max. temperature was raised from 1900 year to 2012. Same is the case happened across the
seasons Jan-Feb, Mar-May, Jun-Sep, Oct-Dec and also along annual. There are low temperature
values in Annual, Jan-Feb, Mar-May, Jun-Sep and Oct-Dec duration in cluster4 i.e. in the year
1905 and high in cluster0. The maximum temperature is increasing year by year and there is no
downfall except in 1920 -25 years during Jun-Sep. That means warming of earth is taking place
year by year due to many factors indicated by Annual- seasonal Max. Temperature data. The data
sets with mean temperature was clustered and kept in a table 3.3 for further analysis. From this
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table one can conclude that there are 5 clusters namely cluster(, cluster 1, cluster2, cluster3 and
cluster4.

Cluster0: The annual mean temperature went up to 24°c. There is a temperature variation across
seasons i.e. it is it is low during winter (19°C) and slowly raised to summer season (27°C)and
again fallen down in rainy season(21.4°C).

Same Phenomena has appeared in all the remaining clusters. There are low temperature values in
Annual, Jan-Feb, Mar-May, Jun-Sep and Oct-Dec duration in cluster] and high in cluster 4.

5. RESULTS AND ANALYSIS

The mean temperature is raising year by year but slight downfall in the duration 1955 — 1965 but
again rose after that duration. That means warming of earth is taking place year by year due to
many factors. J48 algorithm was applied on that data set and constructed a decision tree which is
shown in Fig. 3.2. The graph represented below by Fig.3.1 was plotted with years along x-axis
and minimum temperature along y-axis.
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Fig3.1: Annual and seasonal minimum temperature for the years 1900-2012

Annual and seasonal minimum (night) temperatures is averaged over the country as a whole for
the period 1901- 2012. It is based on the surface air temperature (i.e. 1.2 m above sea level) data
from more than 350 stations spread over the country. In this in year 1995 it is showing 20.3 as
highest min. temp and in 1975 lowest min. temp is 18.61. The regression trend line was drawn
with equation is a polynomial equation.

y = -3E-11x° + 7E-09%° - 4E-07x" - 1E-05x" + 0.001x” - 0.025x + 19.36
We can predict the value of y based on required x value.

The mean temperature data set was classified under the classifier function called linear regression
and got the Linear Regression Model equation a

ANNUAL = -0.0002 * YEAR + 0.1732 * JAN-FEB + 0.2519 * MAR-MAY + 0.3064 * JUN-SEP +
0.2733 * OCT-DEC + 0.4846

By using this equation we can able to predict the Annual mean temperature based on year and
seasonal temperature values. Only based on year also we can predict the Annual Mean
temperature.
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ANNUAL = 0.0069 * YEAR +10.7018

Only based on year also we can predict the Annual Min temperature.

ANNUAL = 0.0025 * YEAR + 14.3979

Only based on year also we can predict the Annual Max temperature.

ANNUAL = 0.0116 * YEAR +6.394

6. FIGURES AND TABLES
Cluster Year Annual Jan-Feb MMar-MMay Jun-Sep Oct-Dec
Clust=rl} 1033.087 10 4887 139501 21.0078 233487 165104
Clusterl 1021 0635 122 137951 203579 232217 162072
Clust=r? 1068 0000 18.8745 131182 201873 22 8845 160718
Clust=r3 19720571 132801 137338 204804 23 2097 16546
Clusterd 1000 O 1972635 14376 21.0503 234783 1693535
Table 3.1: Annual- Seasonal Min temperatures
Cluster Year Annual Jan-Feb MMar-MMay Jun-Sep Oct-Dec
Clust=rl} 1007 64 207368 25438 32208 31.5924 27 8506
Clust=rl 1968 1548 20207 24 6364 31.4642 31.2303 272717
Clust=r2 1936 53556 28.8874 241319 312878 31.0607 267981
Clust=r3 1920 8077 28.6231 239760 309358 30.7431 266131
Clust=rd 10003 283 2225 30 31.33 26.57
Table 3.2: Annual- Seasonal Max temperatures
Cluster Year Annual Jan-Febh Alar-May Jun-Sep Oct-Dec
Clust=rl 1958.8571 239714 18.8414 26.0543 269657 21.3643
Clust=rl 1914.4211 2397 19.12 257463 270195 21.3463
Clust=r? 193024 24 0416 18726 25778 271452 21.71
Clust=r3 1970.6125 24 200 193041 260325 272281 210612
Clusterd 2001 6842 247705 199037 266332 275574 22 4632
Table 3.3: Annual —Seasonal Mean temperatures
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7. CONCLUSION

It is found that over 112 years of temperature data that temperature is increasing gradually i.e. there is
an indication of global warming taking place. Temperature in terms of min or max or mean
irrespective of it is increasing gradually and is found through k-means cluster analysis. The
predictions can be done using the linear regression line equations that are found in an effective
manner. The future scope of this is it can be extended to any huge data sets with various attributes
/parameters for effective analysis and accurate prediction.
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