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Abstract 

 

Fuzzy �ogic is a multiple valued logic, from which the truth values of variables 
might be any real numbers between 0 and 1. It has wide application in different 
fields of real life. �e might face different challenges in our daily life to deal with 
vagueness and uncertianity. �here are various criteria in the literature for 
decision-making under uncertainty in a crisp environment. In this paper, we 
address the relation between temperature, humidity and rainfall with the help 
of Mamdani fuzzy inference system. 
 

 
 

 

 
Introduction 
Traditionally, mathematics was limited in only 
two conclusion and they are true and false 
denoted by 1 and 0 respectively. According to 
traditional view, science should strive for 
certainty in all manifestation and uncertainty is 
regarded as unscientific ( adeh, 196�). In real 
life, we encounter many situations in which the 
inclusion and nonqinclusion asset are not really 
defined. To deal such problem, Prof. �ofti  adeh 
introduced fuzzy logic and fuzzy set theory. 
Fuzzy logic deals with such problems having no 
clear answer with vague and unfocused 
information. Thus, fuzzy logic is method of 
reasoning that resembles human reasoning. 
Fuzzy set theory is aboard view of classical set 
theory. Specially, fuzzy logic may be viewed as 
an attempt at formation of two remarkable 
capabilities. First the capability to converse the 
reason and make rational decision in an 
environment of vagueness, uncertainty, 
incompleteness of information, conflicting 

information, partiality of truth and partiality of 
possibility. Second, the capability to perform a 
wide   variety of physical and mental task 
without any measurement and any computation 
( adeh, 200�). 
 

An outstanding contribution and plenty of works 
have been done in the field of fuzzy set and fuzzy 
logic in the last �0" years. Several researchers 
have worked on fuzzy set and fuzzy logic with 
their application to real field. In the field of 
economic, medical, engineering, agriculture and 
much more, fuzzy logic is widely used. A model 
for evaluating the level of economic 
development of countries and region using fuzzy 
logic (Sto6i), 2012). In 2013, Sami proposed a 
comprehensive index to measure sustainability 
in agriculture production system (Sami et al., 
2013). In 201�, how the method of fuzzy logic 
has been effectively used to solve a myriad of 
problems in the field of agricultural sciences 
(Philomine et al., 201�). They proposed a 
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framework build an expert system for managing 
crop crisis and exemplify proposed framework by 
taking an example of crop disease diagnostics 
(Prateek et al., 201�). In 2019, they referred the 
way of organizing a group of agroqsystem 
(Rodr4guez et al., 2019). In 2022, they have used 
fuzzy maxqmin composition to address the 
difficulties in selecting the best candidate from 
the group of people in the same environment 
(Paudel et al., 2022). 

The ob6ective of this study was to deal with the 
following problemsh 
¥ To study fundamental concept of fuzzy 

metric space and its application 
¥ To study the application of fuzzy in 

weather forecasting. 
¥ To apply fuzzy logic in making relation 

between humidity, temperature and 
precipitation or rainfall with the help of 
fuzzy inference. 

 
Preliminaries and �e�initions 
Fuzzy Set and Membership Function  
�et S be the universe of discourse and �H B �S. A fuzzy Set�t in S is defined as the 
collection of ordered pair �i# -#�i�� where -# A �S ;� �/# 0��and i� ? �S%�Here 
-#�i��is called the degree of membership of x. If�-#�i� �z �0, we say x is fully 
include in A, and if -#�i� �z �/, we say that x is not include in A. 
The membership function of A on S is defined as -# A �S� ; � �/# 0�# where each 
element of�S is mapped to a value between 0 and 1. This value is called a degree of 
membership of the element in S to fuzzy set. 
 
S-pport o� a �-221 Set 
The support of fuzzy set A is defined as the set of all points in � having a membership value 
greater than 0. It is denoted by Q�H�% 
 
Symbolically, 

Q�H� z ��i� ? S A � -
�i� �} �/�% 
Convex Set 
A fuzzy set A on � is con-e/ if =i�# i� ? �H and o� ? � �/# 0� 

-#�oi� �v��0� w �o�i�� ��� ��_\`\_f_��-#��i���# -#�i��� 
 
�e�inition 8�ing-istic �aria�le9  
�inguistic variables are variables that are 
Bualitatively and Buantitatively described by a 
fuzzy set. The input or output variables of the 
system whose values are in words instead of 
numerical values. A linguistic variable is 
generally decomposed into a set of linguistic 
terms. 
 

�e�inition 8�-221 �ogic9 
Fuzzy logic is defined as many valued logics 
from which may have a truth values variable in 
any real number between 0 and 1. Fuzzy logic 
provide a methodology for dealing with 
linguistic variable and describing modifiers like 
vary, fair, not etc. It facilitates common sense 
reasoning with imprecise and vague 
proposition dealing with natural language and 
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serve as a basis for decision analysis and 
control action. Fuzzy �ogic is an approach of 
computing based on degree of truth rather 
than the usual lTrue or False (1 or 0). 

�e�inition 8�-221 �-m�er9  
A fuzzy set A is fuzzy number if the 
following conditions are satisfied 

 

Ø A is a convex set. 
�% �% ����������# �� ? �# -��,�� �v��0� w �,���� �� ���������-�����# -������ 

Ø A is a normalized set 
      �% �% >�� ? ��$�-���� �z 0 or the height of the fuzzy set is 1. 
Ø Its membership function is pieceqwise continuous. 

 

�e�inition 8�riang-lar �-221 �-m�er9 
�et T# U# V be three real numbers with�T� | �U� | �V. Then the triangular fuzzy 
number � z �T# U# V� is a fuzzy number with the membership function -���� defined 
by 

p#�i� z

FG
E
GD

i w T
U w T ��\Y�i ? �T# U�
V w i
V w U ��\Y�i ? ��U# V�

����������/���\Y��T } i# ac�i } V

 

We note that, in the above definition, we have   -���� z 0#�while b   need not to be midqpoint of a 
and c. 
 
�e�inition 8�rape2oidal �-221 �-m�er9 
�et a, b, c and d be real numbers with�T� | �U� | �V� | �W. Then a fuzzy number of the form H� z
��T# U# V# W���is a trapezoidal fuzzy number with the membership function defined by, 

p#�i� z

F
GG
E

GG
D /�������������\Y��i� ~ �T
i w T
U w T �������\Y�T� ~ �i� ~ �U
0��������������\Y�U� ~ �i� ~ �V
W w i
W w V �����\Y�V� ~ �i� ~ �W

�/����������\Y��i } W

 

 
�e�inition 8�-22i�ication9 
Fuzzification is the process of assigning 
numerical inq put to fuzzy sets with varying 
degrees of membership, ranging from 0 to 1. This 
concept is fundamental in fuzzy logic, as it allows 
for the representation of ambiguity and 
uncertainty in realqworld scenarios. Fuzzy logic 
provides a flexible and expressive framework for 

decisionqmaking, allowing for more flexible 
thinking when precise limits are not relevant or 
difficult to establish. 
 

�e�inition 8�e�-22i�ication9 
Defuzzification is a process using crisp logic to 
obtain Buantitative answers for fuzzy sets and 
matching membership degrees. Fuzzy logic 
systems use fuzzy sets and linguistic variables to 
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handle imprecise or uncertain data. Deq 
fuzzification applies fuzzy logic rules to fuzzy 
input values, producing fuzzy output values. The 
best approach depends on the application and 
desired behavior of the fuzzy logic system. 
 

�e�inition 8�-221 
n�erence9 
Fuzzy inference mechanism is the main module 
of a fuzzy logic system that performs decisionq
making. It utilizes the nIf...Thenn rule together 
with the connector nA�Dn or n�Rn for forming 
necessary decision rules. The output of this 
module is always a fuzzy set while the input may 
be a fuzzy or crisp set. 
In this work we studied the relationship between 
temperature, humidity and precipitation with 
the help of Mamdani fuzzy model was shown. 
 


amdani �-221 
n�erence S1stem 
Mamdani Fuzzy Inference System (FIS) is one of 
the most widely used fuzzy logic systems for 
implementing fuzzy rules. It was introduced by 
Ibrahim Mamdani in 197� and is known for its 
simplicity and definition. Here is an overview of 
the Mamdani FIS. At that time, this model was 
used to control steam engines and assembly 
boilers using language codes derived from the 
professional community. 

 

� e proced-re o� 
amdani �-221 
n�erence 
S1stem 
�u77i#icationC This stage transforms crisp inputs 
into fuzzy sets using membership functions. The 
membership function defines how each point in 
the input space maps from 0 to 1 to a 
membership value. 
�ule BaseC The system contains a set of fuzzy 
rules. Each rule is of the formh IF � is A A�D � is � 
THE�   is C. 
Here A, �, C are linguistic variables, and �, �,   
are linguistic values represented by fuzzy sets. 

n#erenceC  This step combines the fuzzy rules to 
produce a fuzzy output.  The most common 
inference method used in Mamdani systems is 
the minqmax methodh 
�in �peration IA��JC The true number of a 
complex is the minimum true number for its 
parts.  
�aximum operation I��JC The true number of 
a complex is the maximum true number for 
its parts. 
The fuzzy output of each rule is then 
aggregated (typically using the max operation) 
to form a single fuzzy set.   
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�i�3 :3 MaxqMin Inference Method x4y 
�
�e�-22i�ication 
This step converts the aggregated fuzzy output 
back into a crisp value. Common defuzzification 
methods includeh 
Centroid �ethod ICenter o# �ravit6JC The crisp 
output is the center of gravity of the fuzzy set 
�ax CriterionC The crisp output is the point at 
which the membership function reaches its 
maximum value. 
�0ample 
Consider a simple example with two inputsh 
temperature and humidity, and one outputh fan speed. 

np-ts and 
em�ers ip �-nctions  
Temperature (low, medium, high)  
Humidity (low, medium, high) 
Fan Speed (slow, moderate, fast) 
�-221 �-les 
The higher the temperature A�D the higher the 
humidity, the faster the fan speed. 
If the temperature is moderate A�D the 
humidity is moderate, the fan speed is 
moderate. When the temperature is low A�D 
the humidity is low, the fan slows down. 

�pplication o� �-221 Set in �ain�all �rediction 
The temperature, humidity, and rainfall primary 
data used in this thesis were sourced from the 
Surkhet districtls hydrology and meteorology 
department, situated within the �irendranagar 
Municipality. The goal of this thesis is to forecast 
the pattern of rainfall, which is affected by 
variations in temperature and humidity. The 
relationship between temperature, humidity, and 
rainfall is discussed in the study by Prateek Pandey, 
Ratnesh �itoriya and Akhilesh Tiwari, (201�) and I 
have used this paper as a reference to conclude my 
dissertation. In this dissertation we use Mamdani 
Fuzzy Inference System to find the relation of 
temperature, humidity and rainfall. 
�amdani #u776 in#erence s6stem is performed in 
four steps which are as follows, 
¥ fuzzification 
¥ application of fuzzy rule base to fuzzy set 
¥ inference of fuzzy result 
¥ deqfuzzification 
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�i�3 ;3 Mamdani Fuzzy Inference System 
 

	�����M��� �� ����� 
������M��� �� 
������	� 6 M��������	� 

�ffice of 
.�rolo�. 6 Meteorolo�. 4�
M50 
ohal'+r 4C+rrent �+r"het5 
�tation1 �+r"het 

�,e2 Ma- ��M�������� �n �C 
�ear �an �e� Mar �'r Ma. �+n �+l �+� �e' �ct �o, �ec �,era�e 

2000 20.1 20.Q 27.2 34.0 33.Q 31.0 30.9 30.5 29.5 29.5 25.Q 22.0 27.9 
2001 20.5 25.0 2S.5 33.S 32.2 30.Q 30.S 31.3 31.3 29.5 2Q.0 22.5 2S.5 
2002 20.3 23.3 2S.5 32.Q 32.5 33.0 32.1 30.Q 29.5 29.0 25.S 22.4 2S.3 
2003 20.0 22.3 2Q.9 33.9 35.2 32.Q 30.S 31.4 29.7 29.Q 25.7 21.7 2S.3 
2004 20.3 23.9 31.5 33.7 34.5 32.Q 30.7 31.5 30.Q 27.S 24.3 21.1 2S.5 
2005 19.4 22.Q 2S.1 33.7 35.Q 37.3 30.Q 30.5 30.5 2S.5 24.S 20.9 2S.5 
200Q 22.7 27.2 2S.0 32.S 32.S 33.0 31.1 31.5 31.0 29.3 25.0 21.S 2S.9 
2007 20.4 21.9 2Q.2 32.7 33.1 32.9 29.5 30.3 29.S 29.0 25.0 20.7 27.Q 
200S 19.9 12.0 29.4 33.3 33.9 30.Q 30.2 30.Q 30.4 29.1 2Q.1 22.7 27.4 
2009 23.2 25.5 29.4 34.S 33.5 35.0 32.0 30.9 30.4 2S.5 24.2 20.7 29.0 
2010 20.5 23.3 30.S 3Q.S 35.5 37.0 32.1 31.9 30.4 30.0 2Q.5 23.0 29.S 
2011 21.0 24.7 30.1 34.4 34.S 33.0 31.9 32.3 32.4 30.9 2Q.7 23.Q 29.7 
2012 21.0 24.9 29.9 34.4 3S.1 3S.0 32.0 33.0 32.Q 30.Q 27.0 23.9 30.5 
2013 22.S 23.9 30.9 35.1 37.0 31.7 32.2 32.Q 33.1 29.5 25.7 22.4 29.7 
2014 21.4 23.2 2S.1 33.S 3Q.2 3Q.3 31.4 31.9 31.9 29.2 2Q.5 22.3 29.4 
2015 21.5 24.7 2Q.S 30.0 3Q.0 35.2 32.0 31.2 33.0 30.Q 2Q.9 22.4 29.2 
201Q 21.S 25.9 31.2 3Q.2 34.Q 32.S 30.7 32.7 31.7 30.5 2Q.5 23.Q 29.9 
2017 22.2 25.S 2S.1 34.Q 34.9 33.5 31.1 30.9 32.1 30.7 2Q.7 23.1 29.5 
201S 21.7 24.Q 30.S 32.5 33.3 33.9 31.2 30.S 31.Q 29.S 25.9 21.5 29.0 
2019 20.9 22.Q 27.9 32.9 3Q.S 35.3 31.2 32.Q 31.3 29.2 2Q.Q 20.3 29.0 
2020 21.7 23.7 29.3 33.7 37.S 3Q.7 33.2 34.7 32.9 30.5 21.9 20.3 29.7 
 

 
Average maximum temperature of 2019 ranges 
from 20.3 to 36.� so the domain for average 
temperature is x20.3, 36.�y and average 

maximum temperature of 2020 ranges from 
21.7 to 37.� so the domain for average 
temperature is x21.7, 37.�y 
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	�����M��� �� �����  ������M��� �� 
������	� 6 M��������	�  �ffice of 
.�rolo�. 6 Meteorolo�. 4�
M50 
ohal'+r 4C+rrent �+r"het 
�tation1 �+r"het 

�,�2 ��M�������� �n �C  �ear �an Feb Mar Apr May �un �ul Aug Sep �ct Nov Dec Average 
2000 12.Q5 13.5 1S.7 25.3 27.S 2Q.95 27.25 2Q.S 25.55 22.5 1S.5 13.S5 21.Q 
2001 12.4 1Q 19.9 25.35 2Q.5 2Q.55 27.25 27.2 2Q.2 22.S 1S.15 14.15 21.S7 
2002 12.95 15.S5 20.25 24.Q5 2Q.5 27.75 27.95 2Q.7 25 22.2 17.9 14.45 21.S5 
2003 12.2 14.95 19.05 24.95 27.25 27.55 27 27.35 25.S 22.55 17.9 13.S5 21.7 
2004 12.5 1Q.05 22.2 25.7 27.5 27.35 2Q.S 27.2 2Q.2 21.35 1Q.S 13.75 21.95 
2005 12.Q 15.75 20.2 24.75 27.45 30.5 27.1 2Q.S 2Q.35 22.Q 17.05 12.S5 22 
200Q 13.Q5 1S.95 19.95 24.75 27 27.Q 27.45 27.45 2Q.55 23.1 1S.15 14.2 22.4 
2007 12.05 15.45 19.2 25.35 2Q.S5 2S.25 2Q.Q 27 25.S5 23.05 1S 13.4 21.75 
200S 12.S 9.5 21.2 25 27.1 2Q.S5 2Q.9 27 25.75 22.55 1S.55 15.3 21.54 
2009 14.Q5 1Q.S5 20.55 2Q 27.05 2S.9 2S 27.4 2Q.15 21.S 17.4 13.Q5 22.37 
2010 12.9 15.Q 22.25 27.5 27.Q5 29.95 27.Q5 27.75 2Q.15 23.35 19.25 14.15 22.S5 
2011 12.75 1Q.3 20.95 25.15 27.Q 27.Q 27.55 27.75 27.4 23.S 19 14.Q5 22.54 
2012 12.9 1Q.1 20.45 25.5 29.35 31.4 27.9 2S 25.35 21 1Q.2 14.55 22.39 
2013 13.35 1Q.35 21.9 25.S5 29.05 27.25 2S 27.S5 27.5 23.7 17.Q5 14 22.70 
2014 13.5 15.5 19.75 24.5 2S.1 30.1 27.Q 27.7 2Q.S 22.Q5 1S.55 14 22.39 
2015 13.9 1Q.Q 19.Q 22.75 2S 2S.95 27.S5 27.15 27.25 23.2 1S.75 14 22.33 
201Q 13.1 1Q.95 22 2Q.35 27.45 27.9 2Q.95 27.95 2Q.7 23.45 1S 14.95 22.Q5 
2017 13.55 17 19.75 2Q.2 27.45 2S 27.1 27 27 23.45 1S.35 15 22.49 
201S 12.5 1Q.5 21.9 24.Q5 2Q.5 2S.Q5 27.Q 27.25 2Q.S 21.S 17.S 13.2 22.1 
2019 13.15 15.S 19.7 25.1 2S.Q 29.2 27.45 2S.3 2Q.95 23.15 19.S 13.1 22.53 
2020 Q.S. 9.9 11.2 1Q.3 19 22.9 23.9 23.S 22.9 1S.4 S.2 S.9 1Q 
  

Average temperature ranges from 13.1 to 2S.3 so the domain for average temperature is C13.1, 2S.3D. 
 
 

G���R�
��� �� ��PAL 
��PAR�
��� �� 	Y�R�L�GY 7 
����R�L�GY 

���ice o� 	ydrolo�y 7 
eteorolo�y 4�	
5, �ohal'ur 4�urrent Surkhet5 
Station2 Surkhet  A-e3 
in ��
P�RA��R� In �� 

�ear �an Feb Mar Apr May �un �ul Aug Sep �ct Nov Dec Average 
2000 5.2 Q.4 10.2 1Q.Q 22.0 22.9 23.Q 23.1 21.Q 15.5 11.4 5.7 15.4 
2001 4.3 7.0 11.3 1Q.9 20.S 22.5 23.7 23.1 21.1 1Q.1 10.3 5.S 15.2 
2002 5.Q S.4 12.0 1Q.7 20.5 22.5 23.S 22.S 20.5 15.4 10.0 Q.5 15.4 
2003 4.4 7.Q 11.2 1Q.0 19.3 22.5 23.2 23.3 21.9 15.5 10.1 Q.0 15.1 
2004 4.7 S.2 12.9 17.7 20.5 22.1 22.9 22.9 21.S 14.9 9.3 Q.4 15.4 
2005 5.S S.9 12.3 15.S 19.3 23.7 23.Q 23.1 22.2 1Q.7 9.3 4.S 15.5 
200Q 4.Q 10.7 11.9 1Q.7 21.2 22.2 23.S 23.4 22.1 1Q.9 11.3 Q.Q 1Q.0 
2007 3.7 9.0 12.2 1S.0 20.Q 23.Q 23.7 23.7 21.9 17.1 11.0 Q.1 15.9 
200S 5.7 7.0 13.0 1Q.7 20.3 23.1 23.Q 23.4 21.1 1Q.0 11.0 7.9 15.7 
2009 Q.1 S.2 11.7 17.2 20.Q 22.S 24.0 23.9 21.9 15.1 10.Q Q.Q 15.7 
2010 5.3 7.9 13.7 1S.2 19.S 22.9 23.2 23.Q 21.9 1Q.7 12.0 5.3 15.9 
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2011 4.5 7.9 11.S 15.9 20.4 22.2 23.2 23.2 22.4 1Q.7 11.3 5.7 15.4 
2012 4.S 7.3 11.0 1Q.Q 20.Q 24.S 23.S 23.0 1S.1 11.4 5.4 5.2 14.3 
2013 3.9 S.S 12.9 1Q.Q 21.1 22.S 23.S 23.1 21.9 17.9 9.Q 5.Q 15.7 
2014 5.Q 7.S 11.4 15.2 20.0 23.9 23.S 23.5 21.7 1Q.1 10.Q 5.7 15.4 
2015 Q.3 S.5 12.4 15.5 20.0 22.7 23.7 23.1 21.5 15.S 10.Q 5.Q 15.5 
201Q 4.4 S.0 12.S 1Q.5 20.3 23.0 23.2 23.2 21.7 1Q.4 9.5 Q.3 15.4 
2017 4.9 S.2 11.4 17.S 20.0 22.5 23.1 23.1 21.9 1Q.2 10.0 Q.9 15.5 
201S 3.3 S.4 13.0 1Q.S 19.7 23.4 24.0 23.7 22.0 13.S 9.7 4.9 15.2 
2019 5.4 9.0 11.5 17.3 20.4 23.1 23.7 24.0 22.Q 17.1 13.0 5.9 1Q.1 
2020 Q.S 9.9 11.2 1Q.3 19.0 22.9 23.S 22.S 1S.4 S.2 13.0 S.9 1Q 
 

inim-m temperat-re 
Average minimum temperature of 2019 ranges 
�.4 to 24 so the domain for minimum average 
temperature is x�.4, 24y and average minimum 

temperature of 2020 ranges �.4 to 24 so the 
domain for minimum average temperature is 
x6.�, 22.�y 

 

em�ers ip �-nction o� �emperat-re :?=>C; 


in 9 05)0 �#erage 9 11)42 
a% 9 18 
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G���R�
��� �� ��PAL 
��PAR�
��� �� 	Y�R�L�GY 7 
����R�L�GY 

���ice o� 	ydrolo�y 7 
eteorolo�y 4�	
5, �ohal'ur 4�urrent Surkhet5 

     Station2 Surkhet     2019 �an Feb Mar Apr May �un �ul Aug Sep �ct Nov Dec Avg 
Average 7Q.45 74.52 Q1.55 57.55 41.5S Q2.SS S2.SQ S2.04 S4.14 7S.32 7S.97 7S.Q9 71.Q3 

Max. 9S.7Q 9S.79 9S.S3 97.12 SS.04 100 9S.41 9S.37 100 99.02 9S.9 9S.7Q 97.92 
Mini 41.Q 37.QS 25 25.5 15.Q 23.1 5Q.9 Q3.93 Q2.59 52.77 47.09 4Q.13 41.5 

    �,e2 
+$i�it. in �ercenta�e 
 

2020 �an Feb Mar Apr May �un �ul Aug Sep �ct Nov Dec Avg 
Ave S4.7 77.9S Q9.2Q 59.Q1 Q5.Q4 79.79 S2.75 S3.S4 S1.99 71.33 72.01 74.3S 74.42 
Max. 9S.S9 9S.S9 9S.SS 97.97 9S.1Q 99.17 9S.3S 9S.3S 9S.35 100 9S.53 9S.SQ 9S.71 
Mini 5Q 40.44 3S.35 30.91 32.1S 35.07 -0.23 Q5.2 57.57 37.5Q 41.53 3S.93 39.4Q 
 

em�ers ip �-nction o� 	-midit1 :?=>C; 
Min�41.�  Average�71.79  Max�97.92 
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G���R�
��� �� ��PAL 
��PAR�
��� �� 	Y�R�L�GY 7 
����R�L�GY 

���ice o� 	ydrolo�y 7 
eteorolo�y 4�	
5, �ohal'ur 4�urrent Surkhet5 
Station2 Surkhet 

A-e3 Rain�all In �mm 
year 	an �e� 
ar �pr 
ay 	"n 	"l �"g �ep �ct �o# Dec �#erage 
1/08 50)7 015)7 07)5 24)5 6)/ 081)/ 351)6 074)5 205)3 5)0 /)/ 62)4 012)7 
1/1/ 068)/ 52)7 60)1 5/)2 005)4 2/5)6 237)3 347)/ 088)5 /)/ 3)1 /)/ 04/)5 
 

em�ers ip �-nction o� �ain�all 8?=>C9 

Min=Q.1 Average=123.S Max=4Q2.7 
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Rule �ase 

S3�3 Rule 
1 If temperature is �T and humidity is �H, then rainfall is �R 
2 If temperature is AT and humidity is �H, then rainfall is �R 
3 If temperature is HT and humidity is �H, then rainfall is AR 
4 If temperature is �T and humidity is AH, then rainfall is AR 
� If temperature is AT and humidity is AH, then rainfall is AR 
6 If temperature is HT and humidity is AH, then rainfall is AR 
7 If temperature is �T and humidity is AH, then rainfall is �R 
� If temperature is AT and humidity is HH, then rainfall is HR 
9 If temperature is HT and humidity is HH, then rainfall is HR 

 
�-le e.al-ation 
For this paper direct observation is not done so we assume that the value of input parameter as 
humidity is 70 percentage and temperature is 20qdegree celcius for 2019. 
For the temperature i.e � � 20, by the triangular membership function of temperature, it lies between 
1� ¡ � Z 22.�3. The membership function is given by 

 
����-!. ( �

�
� % !

��
� �����	� * ! ) 

�
� 

�hen,  
          ����-! ( 
�. ( � �����#�&���� ( ��
�. 

�or the h"midity 6/ percentage i)e 𝑦𝑦	 = 	70.	�y the triang"lar mem�ership f"nction of h"midity( it lies �et$een 
51.55	 ≤ 	𝑦𝑦	 < 	71.79. 
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The membership function is given by 

����-". (
�	��� % "

�	��� % �	�

 ����������������������������	�

 * ! ) �	��� 

Then 
����-" ( ��. ( 	$�	
#	&

	$�	
#�$��� ( ��	�. 
 
Then, the strength rule is evaluated by lMaxl operator. 
The strength rule, 
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�onclusion 
The paper underscores the significance of fuzzy 
logic as a valuable tool for improving decisionq
making processes in complex and uncertain 
environments, leading to better outcomes and 
resource allocation in various application 
domains. The work highlights the application of 
fuzzy logic in establishing relations between 
humidity, temperature, and precipitation or 
rainfall through fuzzy inference. Here, we have 
used primary data from Surkhetls hydrology and 
meteorology station to show the application of 
fuzzy set theory with specific rules based on 
data, and the utilization of average humidity and 
temperature data from 2019. 
Here we use the primary data of temperature 
humidity and rainfall of Surkhet district of 2019. 

we take average temperature x�20 and average 
humidity y�70 and which result is average 
rainfall. 
 
Re�erences 
Aage, C. T., Choudhury, �. S., � Das, K. (2017). 

Some fixedqpoint results in fuzzy metric 
spaces using a control function. �urve6s in 
�athematics and its Applications, 12, 23q
34. 

�ellman, R. E., �  adeh, �. A.h Decisionqmaking in 
a fuzzy environment, Management science, 
17(4) (1970), �q141. 
httpshoodoi.orgo10.12�7o mnsc.17.4.�141 


oguen, 
. A. (1973). �A  adeh. Fuzzy sets. 
Information and Control, � (196�), 33�r
3�3. 

Journal of Physical and Life Sciences 1(1) December (2024)



123

 

1�� 
 

httpshooyoutu.beofB vz�ayx7Aesi��9636gvP3�2a
F�PB 

Kaleva, �., � Seikkala, S. (19�4). �n fuzzy metric 
spaces. �u776 �ets and �6stems, 12(3), 21�q
229. 

Sami, M., Shiekhdavoodi, M., Almassi, M., � 
Marzban, A. (2013). Assessing the 
sustainability of agricultural production 
systems using fuzzy logic. Journal o# Central 
�uropean Agriculture. 

Pandey, P., �itoriya, R., � Tiwari, A. (201�). A 
framework for fuzzy modelling in 
agricultural diagnostics. Journal �urop"en 
des �6st!mes Automatis"s, �1. 

Paudel 
.P., Pahari �.P., � Kumar S. (2022). 
Application of fuzzy logic through bellmenq
zahed maximal method. Journal o# �epal 
�athematical �ociet6, �(1), 41q47. 

Philomine Roseline, T., 
anesan, �., Clarence, � 
Tauro, 
. M. (201�). A Study of applications 
of   fuzzy      logic in various domains of 
agricultural sciences. 
nternational 
Con#erence on Current �rends in Advanced 
Computing ICCTAC 201�(1), 1�q1�. 

Rodr4guez, E. R. �., � Mart4nezq�>pez, �. (2019). 
DecisionqMaking in Agriculture with the �se 
of Fuzzy Mathematical Models. Revista 
Ciencias T.cnicas Agropecuarias, 2�(2), 1q6. 

Selvara6, A., Arasan, A., Tamane, S., Kannadasan, 
R., Saravanan, S., 
adhav, M. K., � Mohsin, 
A. M. (2023). Mamdani Fuzzy �ased 
Prediction of Rainfall Fuzzy Rainfall Index. 

nternational Con#erence on Applications o# 
�achine 
ntelligence and �ata Anal6tics 
(ICAMIDA 2022), �3�q��0. 

Sto6i), 
. (2012). �sing fuzzy logic for evaluating 
the level of countriesl(regionsl) economic 
development. Panoeconomicus, �9(3), 293q
310. 

�uan, 
. 
. (201�). Fuzzy �ogic Sets and Fuzzy 
�ogic, Theory and Applications. �ew Delhi, 
Pearson. 

 adeh, �.A. (196�). Fuzzy sets, Information and 
Control, �(3), 33�q3�3. 
httpshoodoi.orgo10.1016o S0019q
99��(6�)90241q�. 

 adeh, �. A. (200�). Is there a need for fuzzy 
logice Information Sciences 17�(3), 27�1r
2779.

 
 

  

Shahi et al.: Application of Fuzzy Mathematics


