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Abstract: This study was conducted using the rainfall data for 44 years (1971-2014) of Parbhani district of Marathwada region for assessment 

meteorological drought and wet conditions based on Standardized Precipitation Index (SPI) for different time scales. The SPI was computed 

using gamma distribution at 1-, 3-, 6-, 9-, 12- and 24-month time scales. The results of analysis demonstrated that out of total period of 528 

months 32 extreme drought, 69 severe drought, 82 extreme wet and 160 severe wet events occurred in the study region. The information 

generated from this analysis could be appropriately used for crop planning along with proper rainwater harvesting and storage structures in 

rain-fed and drought affected areas.
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The drought may be divided into four different 

categories, viz., metrological (lack of precipitation), 

agricultural (lack of root zone soil moisture), hydrological 

(drying of surface water storage) and socio-economical (lack 

of water supply for socio-economic purpose). A combination 

of drought or sequence of droughts and human activities may 

lead to desertification of vulnerable semiarid and dry sub-

humid areas, whereby soil structure and soil fertility gets 

degraded and bio- productive resource decrease or 

disappear in the area. The important parameter quantifying a 

drought are duration, severity, location in absolute time i.e. 

initiation and termination time points, areal coverage and 

magnitude or intensity. The study on short-term duration of 

drought is important for agricultural interests, whereas 

medium and long-term duration of drought is important for 

water supply management interests (Mishra and Desai 

2005). A region can experience wet and dry spells 

simultaneously on various timescales due to the dynamic 

nature of draught. Various drought indices such as percent 

normal precipitation (PNP), standardized precipitation index 

(SPI), effective drought index (EDI), China Z-Index (CZI) and 

stream flow drought index (SDI) have been developed to 

quantify a drought, each with its own strengths and 

weakness. SPI depends based only on precipitation and for 

this reason, the SPI has become very popular due to its low 

data requirements. The SPI gives a macroscopic insight of 

the impact of the deficit of precipitation, which is very difficult 

to be estimated otherwise. The present study was conducted 

for assessing the metrological draught condition and its 

severity in the Parbhani district of Maharashtra, India based 

on SPI values at various time scales. 

MATERIAL AND METHODS

Study area and data collection: The study was conducted 

on Prabhani district located in Maharashtra State, India. The 

Prabhani district total area is about 6250.58 km . It lies 2

between 18°45'and 20°10' North latitudes and 76°13' and 

17°39' East Longitudes and located at 357m above mean 

sea level at Marathwada region in Maharashtra state of India. 

The climate of study area is characterized as semi-arid and 

tropical. The mean yearly precipitation is 955mm.The daily 

meteorological data for forty four years (1971-2014) was 

arranged into monthly set for analysis of meteorological 

drought and wet conditions.

Standardized Precipitation Index (SPI): McKee et al 

(1993) introduced the concept of standardized precipitation 

index (SPI). It is computed by fitting an appropriate 

probability density function to the rainfall summed over the 

time scale of interest. The computation of the SPI using a 

Gamma probability density function to a given time series of 

rainfall involves fitting a probability density functions as:

where,  is shape parameter,  > 0;α α  β is scale parameter, 

β > 0 Γ α; x is the amount of precipitation; and ( ) is the gamma 

function of , expressed as α

Using the approximation of Thom (1958), the 

parameters  and  can be estimated as:α β
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