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Abstract:The paper points out forest fire prediction using
machine learning models on the basis of viz. DC, Wind, RH
out of the several machine learning classifier algorithms, It
is relevant that random forest algorithm generates optimum
accuracy(99.61%).




Decision Table-They are algorithms whose result is a
set of behavior. The data communicated in these tables
could be shown as a decision tree.
PART - It is a limited decision tree algorithm.
Logistics - In this type of algorithm the output variable
can hold discrete values for a set of inputs.
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II.
I.

INTRODUCTION

A forest fire is an uncontrolled fire in an area of combustible
vegetation occurring in forest areas[1]. The forest fire
weather index(FWI) is an estimation of the risk of wildfire.
The essential information needed to calculate this index is –
Humidity, Temperature, Precipitation and max speed of avg.
wind [2]. The factors includeFFMC, DMC, ISI, DC, Temp,
RH, Wind. The FWI varies according to the region for eg., In
France it ranges between 0-20 and in Canada it ranges from
0-30[3].
In the last 10 years there have been 67,000 wildfires annually
and 7 million acres burned annually[4].
The description of the classifiers that we have used are: Random Forest-It works on the principal of grouping
individual decision trees and operating on it. Each tree
outputs a class prediction and the class with highest
number of votes becomes the model’s prediction.
 Random Tree - A Random Tree builds on a random
subset of columns .
 HoeffdingTree - It is an incremental decision tree
algorithm that is used in learning from huge amounts of
data streams.
 K-Star-It is an algorithm used for classification. We
have to provide some labeled data at the start on which
the model tries to understand and make sense.
 LWL - Locally Weighted Learning is a function
approximation method. The prediction occurs using
almost same local model around ongoing point of
activity.
 ADA BOOST - It was basically called Ada Boost M1
by its authors and it is used to advance the performance
of decision trees on binary classification questions.
 Bagging -It is a technique that groups meta-estimator
that fit base classifiers on random subsets of fore runner
dataset.
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METHODOLOGY

The dataset for the project is taken from the UCI Machine
Learning
Repository.
http://archive.ics.uci.edu/ml/datasets/Forest+Fires.
The
dataset comprises of 517 instances and 12 input attributes
plus 1 class attribute. The output is based on results on
whether an area would catch fire or not.
For our study we have used Weka 3.8.4 tool to classify data
forforest fire. On the basis of area we have mapped the values
for DC, Wind and RH. Also Microsoft Excel has been used
for graphical representation of the same.
III.

EXPERIMENTAL RESULT AND ANALYSIS

To classify forest fire dataset various data processing
algorithms have been used in this study. The dataset
comprises of 517 instances of different factors involved in
forest fires. The following table was generated to determine
the accuracy of the dataset.
Table 1: Classification results using Weka 3.8.4

where,
CC(Correlation Coefficient)It is a measure that considers the power of relationship among
the movements of a couple of variables.
MAE( Mean Absolute Error)It is measure of change among a couple of variables. It is also
an average of absolute errors.
RMSE(Root Mean Squared Error)It is a constantly used measure of change among values
anticipated by a model and the
values detected.
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RAE(Root Absolute Error)It measures the moderate degree of errors in a set of
predictions without taking into account their order.
RRSE(Root Relative Square Error)It is relative to what it supposed to be if a predictor had been
used.
KS(Kappa Statistics)It is a measure that takes a roundabout figure into account by
subtracting it from the predictor’s achievements.
CCI(Correctly Classified Instances)
The best classification result is observed from Random
Forest classification algorithm with CCI equal to 515, also
the value of Kappa Statistics > 0.8(i.e. 0.9314) and the Mean
Absolute Error is 0.0145 which is less than that of
REPTree(0.0225).

c.

RH

Figure 3: Average of RH w.r.t. Area
From the above graph it is observed that when RH increases
the chances of forest fire are prevalent whereas when RH
decreases the forest fires tend not to grow in strength.

IV. GRAPHICAL REPRESENTATION OF ANALYSIS
a.

V.

DC

ABBREVIATIONS

Abbreviation used in this paper are as follows:

VI.

Figure 1: Average of DC w.r.t. Area.
From the above graph it is observed that when DC ranges
from 400-800 the chances of a larger forest fire are prevalent
whereas a DC ranges from 0-100 indicates that chances of a
smaller forest fire.

CONCLUSION

The conclusion suggests that Random Forest algorithm
gives the best result (99.61%) for the study, Also it portrays
that DC, Wind and RH are the major factors for the study of
Forest Fires.
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Figure 2: Average of Temperature w.r.t. Area
From the above graph it is observed that when the average
wind speedis above 4.5 the chances of forest fire are
prevalent whereas when average of wind speed is below 4.5
the forest fires tend not to grow in strength.
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