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ABSTRACT
Rainfall and its variations affect the cropping pattern throughout the monsoon season, and a dry spell occurs when
precipitation is below normal. Rainfall is insufficient to fulfill the demands of human activities when this event happens
over a prolonged period. As a result, it's critical to monitor rainfall and conduct meteorological drought assessments to
detect atmospheric and water availability patterns and, as a result, to estimate the likelihood of a dry spell and its severity.
In the present study an effort is made to understand the drought experienced by the Vijaypura district through drought
vulnerability assessment using drought codification based on the percentage of departure of rainfall from long term normal
valve.
The seasonal rainfall variation and meteorological drought is assessed using the monthly rainfall of Vijaypura district
using 35 years (1985-2019) data. The maximum annual precipitation and monthly normal precipitation for Vijaypura
district is found to be 1400 mm at Muddebihal taluk and 210 mm (August) at Vijaypura taluk. The annual precipitation is
distributed as 87.98-91 mm in Pre-monsoon (January - May), 648.1-685 mm in South-west monsoon (June - September),
121.6-130 mm in North-east monsoon (October- December). Out of the average annual rainfall more than 905mm occurs
during January – December of each year approximately and the coefficient of variation varies between 27.3-29%
demonstrate that precipitation is pretty much stable throughout the years. The percentage of deviation from normal rainfall
based on monthly rainfall data is used to measure meteorological drought, which is important for drought monitoring. The
meteorological drought situation in the Vijaypura district is estimated using taluk-level rainfall data, with severe drought
conditions in the B.Bagevadi, Vijaypura, Indi, Muddebihal, and Sindagi taluks. The kind of drought situation
experienced in each of the talukas such as Bagewadi, Vijaypura, Indi, Muddebihal, Sindagi were determined. The study
reveals that out of the 35 years the above talukas of the district experiences 16,16,18,19 and 18 years as no drought,
whereas mild drought condition occurs 12, 9, 11, 10, and 7 years and moderate drought conditions 5,8,5,4 and 8 years, and
severe drought conditions in 2, 2,1,2,2 years respectively. It has been found year was 1989that According to the survey, the
wettest year 1989 as the wettest year with 61 percent of positive departure at Vijaypura taluk, while the driest year was
1986 with 59 percent.
Keywords: ArcGIS, Meteorological drought, Vulnerability assessment, Drought mapping
1. INTRODUCTION
Drought is defined as a protracted or extended period of dry weather, during which an area or region experiences a
shortage of water, whether it is surface or groundwater. When an area experiences regularly lower-than-average rainfall,
the region is expected to develop a drought situation.
Rainfall accessibility is not evenly distributed across all places and times; there is a wide range in availability from year to
year even on the same location. Nearly 75% of yearly rainfall in India originates from monsoon seasons (June to
September) (Dhr et al. 1979), There are several ways for analyzing meteorological droughts based on rainfall data that
may be used (Erol Keskin et, al. 2011), A meteorological drought occurs when an area receives less than half of its average
rainfall (IMD 1971). The study was analyzed to evaluate weekly, monthly, seasonal, and yearly meteorological drought
incidence in the Keonjhar region of Odisha (Ray M. et al. 2016). The study found that the region has no severe drought
experience, however it experiences 9 moderate droughts, and 16 mild droughts over 36 years (1980-2015).
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Problem statement
The chosen research location is part of the Deccan plateau's drought-prone region. Even if there is a minor departure from
average precipitation, dryness might develop in Vijaypura, a tropical city. Agriculture employs the majority of the people,
and both Kharif and Rabi crops are grown in the region. Crops that require less than 75 cm of precipitation are cultivated
during these two cropping seasons generally. Excessive precipitation can sometimes result in a drought-like
condition owing to crop loss. Drought will have the following effects:
Water scarcity for drinking, sanitation, and other purposes
Depletion of groundwater
Demand pull inflation is caused by an increase in food grain demand.
With all of this in mind, it's easy to see how drought may generate social, economic, and political problems.
2. STUDY AREA
Vijaypura is located in the northern part of Karnataka (Figure 1), surrounded on the north by Maharashtra state, on the
south by Bagalkot district, on the west by Belgaum district, and on the southwest by Gulbarga district. The Vijaypura
district is located between latitudes of 15º 50 to 17º 28´ North and longitudes of 74º54 to 76º28´ east, at an average altitude
of 458 meters above sea level. Vijaypura talukas is the largest (2648 sq. km.) and Muddebihal talukas is the smallest (1494
sq. km.) in terms of geographical size among the talukas of the Vijaypura district. Other taluks have a geographical extent
ranging from 1973 to 2215 sq. km.

Fig. 1: Study area
3. MATERIAL AND METHODOLOGY
In the present study the meteorological drought assessment has been done. The rainfall data of 1985 to 2019 were collected
from KSNDMC Bangalore is used for the analysis of drought frequency and drought intensity. The drought condition
based on the percentage departure of rainfall from a normal value is shown in Table 1.
Table 1 drought codification based on the percentage of departure of rainfall from long term normal valve (IMD
1971)

The various steps followed for the assessing drought of the region is elaborated in the below paragraphs.
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Rainfall analysis: Daily rainfall data from five rain-gauge stations in the Vijaypura talukas were arranged as monthly
rainfall in MS-excel over the entire 35-year period i.e.1985-2019 for doing further rainfall analysis. Averages values were
determined on a monthly, seasonal, and annual basis. The mean, standard deviation, percentage of normal monthly
contribution in each taluka, and coefficient of variation were also estimated. The coefficient of variation is a statistic that is
used to know the variability of rainfall in a certain location. The coefficient of variation is just the standard
deviation to mean ratio, which is generally represented as a percentage.
Percentage of departure from normal rainfall:
Drought evaluation relies heavily on precipitation. Drought must be declared based on precipitation deviations from longterm averages.
The departure index is a parameter that is established to measure the severity of drought. Precipitation deficiency is
measured by estimating the departure of actual rainfall from normal rainfall.
The Calculation of the percentage departure involves the following steps.
The present study uses the daily rainfall data of Vijaypura for 35 years (1985-2019) in MS excel to know monthly and
annual rainfall.
1. The mean annual rainfall is determined in MS excel.
2. Then standard deviation and coefficient of variation are determined.
3. Finally, the percentage departure from mean rainfall has been evaluated using the following formulae
The departure of rainfall (%) =
Where AR= actual rainfall in mm

×100 ......................... (1)

NR= normal rainfall in mm
Dry spell analysis
Following are the steps followed for calculation of dry spell
 Estimation of weekly rainfall
 Determine the percentage departure on weekly basis for all the five talukas of the Vijaypura district.
 Estimate dry spell
4 RESULTS AND DISCUSSIONS:
 Normal monthly rainfall analysis
In this study, the assessment of meteorological drought and analysis of rainfall variation pattern has been carried out
for monitoring the drought severity, drought condition and to plot rainfall variability pattern for Vijaypura district of
Karnataka.

Figure 2:_Normal rainfall for Taluks of Vijaypura district
Figure 2 shows normal rainfall graph for five taluks of Vijaypura district namely B.Bagevadi, Vijaypura, Indi,
Muddebihal and Sindagi. This obviously shows the maximum and minimum normal rainfall month for historical
rainfall data ranging from1985-2019 (35 years) for each taluk of Vijaypura district. The maximum and minimum
normal rainfall month found to be 210 mm at Vijaypura taluk in August month and 3 mm at B.Bagevadi, Indi
Muddebihal and Sindagi taluk in February month.
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 Percentage contribution of normal monthly rainfall

Figure 3:_South-west monsoon normal rainfall contributions in taluks of Vijaypura district
Figure 3 shows the percentage of south-west normal rainfall contribution shown in pie chart below for five rain gauge
stations of Vijaypura district based on 35 years rainfall data from 1985 to 2019. The pie chart indicates that maximum
rainfall contributes in south-west monsoon season (June to September) around 82% at Vijaypura taluk in August
month.

 Annual rainfall analysis

Figure 4:_ Annual rainfall for Taluks of Vijaypura district
Figure 4 shows the annual rainfall plot for five taluks of Vijaypura district. This clearly represents the maximum and
minimum annual rainfall year within 35 years (1985-2019) for each taluk. The maximum and minimum annual
rainfall found to be 1400 mm at Muddebihal taluk which occurred in 2004 and 269 at B.Bagevadi taluk which
occurred in 2018 respectively.
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 Percentage of departure from normal rainfall for Vijaypura district

Figure 5:_Percentage of departure from normal rainfall for taluks of Vijaypura district

Figure 5 shows yearly dry spell weeks for the five rain gauge stations of Vijaypura district i.e., dry spell weeks on yaxis vs. year on X-axis. This analysis is helpful to identify maximum dry spell weeks and no dry spell years. In 35
years, the analysis gives an idea about how frequently the maximum dry spell above a certain threshold occurs. In the
present analysis 4 weeks is considered as the threshold limit for the sustenance of agriculture crops. The maximum
consecutive dry spell weeks found to be 9 numbers at Vijaypura in 1991 and Indi taluk in 2004.
 DRY SPELL ANALYSIS
Figure 6 shows yearly dry spell weeks for the five rain gauge stations of Vijaypura district i.e., dry spell weeks on yaxis vs. year on X-axis. This analysis is helpful to identify maximum dry spell weeks and no dry spell years. In 35
years,
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Figure 6:_ Dry spell weeks for Taluks of Vijaypura District
the analysis gives an idea about how frequently the maximum dry spell above a certain threshold occurs. In the present
analysis 4 weeks is considered as the threshold limit for the sustenance of agriculture crops. The maximum consecutive
dry spell weeks found to be 9 numbers at Vijaypura in 1991 and Indi taluk in 2004.

The year wise percentage deviation and drought condition of 35 years (1985-2019) for five taluks namely B.Bagevadi,
Vijaypura, Indi, Muddebihal and Sindagi of Vijaypura district are shown in Table 2. Table 3 shows total number of
drought years of various classifications. In 35 years, all taluks have experienced severe drought condition respectively
and Number of years of no drought condition are 16, 16, 18, 19 and 18, Mild drought condition are 12, 9, 11, 10 and 7,
Moderate drought condition are 5, 8, 5, 4 and 8 in B.Bagevadi, Vijaypura, Indi, Muddebihal and Sindagi taluk
respectively.
Table 2:_Year-wise drought condition of Vijaypura district
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Where ND= No Drought MD=Moderate Drought MID=Mild Drought SD=Severe
drought

Table: 3:_ Number of drought year’s in Vijaypura district
The season’s wise annual rainfall patterns statistics of 35 years (1985-2019) using the data for five rain gauge stations
of Vijaypura district is as shown in Table 4. The rainfall patterns for the Vijaypura district is generated (Figure 7) in
ArcGIS. The annual rainfall variation within the district is more than 900 mm and it varies in three main seasons (Premonsoon, South west monsoon, North-west monsoon). In Pre-monsoon (January to May month) maximum rainfall
varies between 87 and 91 mm at Vijaypura and Sindagi taluk, South-west monsoon (June to September month)
maximum rainfall varies from 648 to 685 mm at Vijaypura and Indi taluk and North-east monsoon (October to
December month) maximum rainfall varies from 121 to 130mm at Vijaypura taluk of Vijaypura district.
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Table 4:- Variation of annual rainfall particulars in each season for Vijaypura district

Where, PM= Pre monsoon, SW= South west monsoon, NE =North West monsoon

Figure 7:_ Annual rainfall pattern in Vijaypura District
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Figure 8 Coefficient variation rainfall pattern in Vijaypura district
The coefficient of variation of rainfall pattern over Vijaypura district has been shown in Figure 8, which indicate
around highest around B. Bagewadi and lowest in Indi talukas.
5 CONCLUSIONS
In the present study, the attempt has been made to assess the drought situation in the Vijaypura district of Karnataka,
where the occurrence of recumbent drought has badly affected the agricultural production and economy of the area.
The study focused on the meteorological drought, one of the three basic forms of drought. Rainfall analysis was carried
out for three primary seasons: pre-monsoon, south-west monsoon, north-east monsoon, and yearly, including mean
rainfall, standard deviation, CV, and rainfall contribution. The percentage of deviation from normal rainfall is used to
measure meteorological drought, which is important for drought monitoring based on monthly rainfall data.
Some of the conclusion drawn from the study are as follows:
Vijaypura taluka receives the highest mean rainfall (905 mm) whereas B. Bagewadi taluk receives the least mean
rainfall (661 mm). All the taluks of Vijaypura receive about 75 percent of annual rainfall during the southwest
monsoon. Whereas Pre-monsoon and Northeast monsoon brings about 11 percent and 14 percent rainfall respectively
on an average over all the taluks.
The study reveals that the wettest year was 1989, with 61 percent of positive departure at Vijaypura taluk, while the
driest year was 1986 with 59 percent of negative departure at Sindagi taluk.
The Dry spell weeks helps us to know how frequently the maximum dry spell above a certain threshold occurs. In the
present analysis 4 weeks is considered as the threshold limit for the sustenance of agriculture crops. It can be found
that there are 9 dry spell weeks corresponding to the year 1991 in Vijaypura taluk and similarly there are 9 dry spell
weeks corresponding to the year 2004 in Indi taluk.
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