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Abstract 

Drought is a climatic phenomenon induced by a deficiency in 
moisture due to the decrease in precipitation amount over of a 
region for a given time period.  Thus for evaluating drought, long-
time data series are necessary.  In the present study on the basis 
of precipitation amounts registered at Jaisalmer station in Raja-
sthan state India, meteorological drought indices such as the 
Standard Index of Annual Precipitation (SIAP), Standardized 
Precipitation Index (SPI), Precipitation Anomaly Index (RAI) and 
Deciles Index (DI) have been computed in order to monitor the 
drought status. Then Kolmogorov-Smirnova and Shapiro-Wilk tests 
were applied to examine the normality of raw data. Sequential 
Mann–Kendall test (SQ-MK test) was applied for determining 
trends.  The results show no statistically significant trend, but 
there were points of negative mutation in annual precipitation.  
Drought monitoring, based on the four mentioned indices, indicate 
SIAP index as the most appropriate for the study area as its coef-
ficient of correlation is close to 1.  

Keywords: drought, precipitation, SIAP index, coefficient of 
correlation, monitoring 

Rezumat. Monitorizarea condițiilor de secetă prin 
utilizarea factorului precipitații. Studiu de caz: 
stația meteorologică Jaisalmer, Rajasthan, India 

Seceta reprezintă un fenomen climatic indus de un deficit de umezeală 
generat de scăderea cantității de precipitații căzute într-o regiune, într-o 
perioadă dată. Astfel, pentru evaluarea secetei sunt necesare serii lungi de 
date. Pe baza cantităților de precipitații  înregistrate la stația Jaisalmer din 
statul indian Rajasthan, pentru monitorizarea condițiilor de secetă au fost 
calculați indicatori ai secetei meteorologice precum Indicele Standard al 
Precipitațiilor Anuale (ISPA), Indicele Standardizat de Precipitații (ISP), 
Indicele Anomaliei de Precipitații (IAP) și Indicele Decilelor (ID). Apoi, 
testele Kolmogorov-Smirnova și Shapiro-Wilk au fost aplicate pentru a 
verifica acuratețea datelor brute. Testul secvențial Mann–Kendall (testul 
SQ-MK) a fost aplicat pentru determinarea tendințelor. Rezultatele nu 
arată o tendință statistic semnificativă, dar au existat mutații negative 
punctuale ale precipitațiilor anuale. Monitorizarea secetei pe baza celor 
patru indicatori menționați relevă că indicele ISPA e cel mai potrivit pentru 
arealul în studiu, deoarece coeficientul său de corelație este apropiat de 
valoarea 1.       

Cuvinte-cheie: secetă, precipitații, indicele ISPA, coeficient 

de corelare, monitorizare 

 

Introduction 

Different areas of the earth’s surface receive dif-

ferent amounts of precipitation.  There are multiple 

factors like latitude, altitude, presence of humidity in 
the atmosphere, relief barriers, etc.  which affect the 

precipitation amount. Precipitation variability indices 
used to identify droughts as a single input perform 

comparatively well in comparison to more compli-

cated indices in depicting periods and intensity of 
droughts.  The meteorological station of Jaisalmer is 

located at a relatively low altitude, in the heart of 
the Thar Desert.  The absence of moisture in the 

atmosphere and of relief barriers to obstruct and to 

uplift the moist air is mainly responsible for the low 
amount of precipitation.  Long distance to the clos-

est large aquatic body also causes the low level of 
absolute humidity in this area.  The amounts of an-

nual precipitation registered at this metrological 
station clearly indicate high oscillation during the 

last 50 years and frequent drought phenomenon in 

this area.  Therefore, the analysis of precipitation 
oscillation for assessing drought intensity with multi-

ple indices is necessary.  Drought is usually defined 

as a period with below normal rainfall and a cumula-

tive departure from normal or expected precipitation 
that is a long-term average (WMO, 2006).  Droughts 

occur in virtually all climatic zones and are mostly 
related to the reduction in the amount of precipita-

tion received over an extended period of time. It is a 

temporary anomaly in contrast to aridity, which is a 
permanent feature of climate and is restricted to low 

rainfall areas (Wilhite et al., 2000). Different climatic 
elements, especially precipitation, are considered as 

a producer of meteorological drought, which is re-

sponsible for other types of droughts like agricultural 
and hydrological drought.  Researchers in the field 

of climatology have designed multiple indices for 
estimating and monitoring drought.  Each of these 

indices are based on climatic variables and are cal-
culated using different methods (Richard, 2002). 

They are useful tools for drought management and 

determination of intensity and frequency of drought 
in time and space. They developed different indices 

to quantify meteorological droughts. The indices 
used include Deciles Index (DI), Percent of Normal 

(PN), Standard Precipitation Index (SPI), Palmer 

Drought Severity Index (PDSI), Standardized Water-
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level Index (SWI), Effective Drought Index (EDI), 

Normalized Difference Vegetation Index (NDVI), 

Crop Moisture Index (CMI), Vegetation Condition 
Index (VCI), Temperature Condition Index (TCI), 

and Vegetation Health Index (VHI).  Hayes et.  al. 
(1999) used SPI to monitor 1996 drought in the 

United States of America. They showed that SPI can 

detect the start of the drought, its spatial extension 
and temporal progression.  They also showed that 

the onset of the drought could have been detected 
one month in advance of the Palmer drought severi-

ty index (PSDI). In India, there have been made 
only several studies related to drought using drought 

indices based on rainfall data. These studies mainly 

dealt with droughts during the southwest monsoon 
season. Pai et. al (2011) examined drought climatol-

ogy over India for the southwest monsoon season 
(June–September) using two drought indices PNP 

and SPI for rainfall data between1901 and 2003.  

Identification of all India (nationwide) drought inci-
dences using both PNP and SPI yielded nearly simi-

lar results. This study shows that SPI is a better 
drought index than PNP for district level drought 

monitoring and also suitable for examining break 
and active events in the southwest monsoon rainfall 

over India. Naresh Kumar et al.  (2012) analysed 

daily rainfall data over India from June to September 
for the years 1951–2007 to build monthly time se-

ries of SPI. The results indicated that the area under 
moderate drought frequency increased in the most 

recent decade. Singh and Ballabh Pant (2014) in the 

study of precipitation indices for drought intensity at 
New Delhi, India used PAI, DPI, SPI and SIAP.  The 

results showed that there was a very high rainfall 
variability and subsequent drought intensity. The 

results obtained from rainfall analysis pertaining to 

SIAP showed that there were 14 extremely dry, 19 
normal, 4 wet, and 10 extremely wet years at New 

Delhi.  Modi and Roy (2016) in a research on 
drought management for sustainable development 

in Chhattisgarh state used the IMD index. The result 
showed that the state experienced a high number of 

mild droughts and few moderate droughts. However, 

no severe drought was experienced.  Murthy et.  al. 
(2016) used CPC rainfall time series of 12 years 

(2001–2012) during southwest monsoon in India at 
10 km × 10 km pixel for the meteorological drought 

analysis. Meteorological drought map was prepared 

separately based on IMD criteria of rainfall devia-
tions. The result indicated that a combination of 

rainfall and rainy days brings additional information 
on drought intensity. Furthermore, the high CV of 40 

% in the western parts of the country i. e.  Raja-
sthan and Gujarat indicated that these areas are 

more drought prone regions. 

The study area 

Jaisalmer district is located within a rectangle ly-
ing between 26° 04′ to 28° 23′ North latitude and 

69° 20′ to 72° 42′ east longitude (Fig. 1). It is the 

largest district of Rajasthan and one of the largest in 

the country. The width (East-West) of the district is 
270 km and the length (North-South) is 186 km.  

Jaisalmer District, part of the Great Indian Thar De-

sert, is sandy, dry and scorched. The terrain around 
a radius of about 60 km is stony and rocky.  The 

area is barren, undulating with its famous sand 
dunes and slopes towards the Indus valley and the 

Rann of Kutch.  Geographically this district covers 
38, 401 sq.  km.  This district has a very dry climate 

with very hot summer; a cold winter and sparse 

rains. The variation in temperature from morning to 
noon and the late midnight is a sudden phenome-

non.  

 

Fig. 1:  Location of Jaisalmer meteorological 

station 

Methods 

Rainfall data used in the present study have been 

taken from India Water Portal Safe Sustainable Wa-
ter for the period of 50 years from 1953 to 2002. 

Precipitation data were analysed and relevant maps 
were prepared using EXCEL and SPSS softwares. 

There were calculated different coefficients, such as 
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the coefficient of variation, skewness, kurtosis, Runs 

Test and normality test were also computed in sup-

port and better analysis and explanation of the 
reserch problems. Mann–Kendall test was used to 

assess the statistical significance of the determined 
trends. To achieve the main objective of the present 

research paper on monitoring droughts using precip-

itation factor, four indices of meteorological drought 
i. e.  SIAP, SPI, RAI and DI have been defined, com-

puted (DrinC software) and analysed.  
SIAP index: The best method to convert raw 

data of precipitation to relative values is to subtract 
the mean precipitation from precipitation of the par-

ticular year and divide by the standard deviation to 

obtain the value standard index of annual precipita-
tion (SIAP). Mathematically it can be expressed as:                        

SIAP = (Pᵢ —P ̅ ) / PSD where Pᵢ = annual precipi-

tation in ith year(mm); P ̅ = average precipitation; 

and PSD = standard deviation observed for precipi-
tation during the study period.  The trend of drought 

and wet years can be ascertained on the basis of 
table 1:                                                                                          

Table 1: Drought classification criteria on the 

basis of SIAP index and value 

Classification SIAP value 
Extremely wet ≥ 0. 84 
Wet 0. 52 to 0. 84 
Normal - 0. 52 to 0. 52 
Drought - 0. 84 to - 0. 

52 
Extreme 
drought 

≤ - 0. 84 

           Source: Aparna and Basil, 2013 

 

SPI index: The SPI was defined as the number 
of standard deviations that the observed cumulative 

rainfall at a given time scale would deviate from the 
long-term mean for that same time scale over the 

entire length of the record (Mckee et al., 1993). As a 

single numeric value, SPI can be compared across 
regions with markedly different climates. Since the 

cumulative precipitation may not be normally dis-
tributed, the data has been transformed approxi-

mately to the normal domain to standardize the 

drought index.  The time scale of SPI is also flexible, 
which is an attractive feature because it is possible 

to experience wet conditions at one time scale but 
dry conditions at another simultaneously (Mckee et 

al., 1993).  It was shown that the use of SPI at 
longer time steps was not advisable as the sample 

size reduces even with originally long-term data 

sets.  Positive SPI values indicate greater than mean 
precipitation and negative values indicate less than 

mean precipitation.  The SPI may be used for moni-
toring both dry and wet conditions.  SPI overcomes 

the discrepancies resulting from using a non-

standardized distribution by transforming the distri-

bution of the precipitation record to a normal distri-

bution.  For this, the precipitation record is first fit-

ted to a gamma distribution then transformed into a 
normal distribution using an equal-probability trans-

formation.  SPI index can be obtained by using the 
following equation:  

 
where xᵢ is precipitation in each scale,  x̅ and sᵪ are  

average and standard deviation of precipitation re-

spectively in time scale. Drought classification ac-
cording to SPI is rendered in table 2. 

Table 2:  Drought classification using SPI value 

SPI value Class 
SPI >2 Extremely Wet 

1. 5 to 1. 99 Severely Wet 
1 to 1. 49 Moderately Wet 

- 0. 99 to 0. 99 Near Normal 
-1. 0 to -1. 49 Moderately Dry 
- 1. 5 to -1. 99 Severely Dry 

SPI < -2 Extremely Dry 

      Source: Hayes et al., 1999, p. 431 

                                                                                                                                                                 

RAI index: Precipitation Anomaly Index (RAI) 
has been developed by Van Rooy (1965).  It is an 

index used to explain inconsistency in annual precip-
itation and has proved itself to be a very effective 

measure in comparison to other complex indices. 
RAI is used to describe annual rainfall variability and 

the calculated value may show both positive and 

negative anomalies (Table 3).   

Table 3:  Drought classification on the basis of 

RAI value 

RAI > 4. 00 Extremely wet 
3. 01≤ RAI ≤ 4. 00 Considerably wet 
2. 01 ≤ RAI ≤ 3. 00 Wet 
1. 01 ≤ RAI ≤ 2. 00 Slightly wet 

- 1. 00 ≤ RAI ≤ 1. 00 Close to normal condition 
- 2. 00 ≤ RAI ≤ - 1. 01 Slightly dry 
-3. 00 ≤ RAI ≤ - 2. 01 Dry 
- 4. 00≤ RAI ≤ - 3. 01 Considerably dry 

RAI < - 4. 00 Extremely dry 

Source: Van Rooy, 1965 
 

RAI is computed using the following equation: 

RAI = ± 3× 
 
 APA

APYP





10
                                                                                 

Where YP=actual rainfall for individual year,  
AP=average rainfall, A10=extreme rainfall values 

(highest and lowest) observed during the study peri-
od.                                              

DI index: Deciles method has been utilized by 
Gibbs and Maher (1967) in Australia as an aerologi-

cal index for monitoring drought. The values of pre-

cipitation should be normally distributed. Yearly pre-
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cipitation totals from a long-term record are first 

ranked from the highest to the lowest to construct a 

cumulative frequency distribution. The distribution is 
then split into 10 parts (tenths of distribution or 

deciles) on the basis of equal probabilities (Gibbs 
and Maher 1967).  The first decile is the precipita-

tion value that does not exceed by the lowest 10% 

of all the precipitation values in a record.  The sec-
ond decile is between 10 to 20% of all precipitation 

values in a record. The fifth or "middle" decile is the 
amount of precipitation not greater than 50 percent 

of total precipitation in a record.  These deciles con-
tinue until the rainfall amount identified by the tenth 

decile is the largest precipitation amount within the 

long-term record (Table 4).  The severity of drought 
can be assessed by determining deciles domain us-

ing the following equation:   

m𝑖 = i ×
10

1+n
 

                                                                                                           

Where m𝑖 : ith  decile,  i: decile number and n: num-

ber of precipitation data (Alijani et al., 2015).   

Table 4: Drought categories and value of DI 

index 

Deciles 1–2: lowest 20% Much below normal 
Deciles 3–4: next lowest 
20% 

Below normal 

Deciles 5–6: middle 20% Near normal 
Deciles 7–8: next highest 
20% 

Above normal 

Deciles 9–10: highest 20% Much above normal 

Source: Rahmat et al., 2015 

Results and discussions 

Data monitoring  

The extreme values i. e.  maximum and minimum 
annual precipitation at Jaisalmer station during the 

analysed period are 432. 84 and 44. 64 mm in the 
year 1969 and 1994 respectively. The oscillation 

range of precipitation for this station is 388. 20mm. 

The multiannual mean precipitation amount is 186. 
67mm.  The coefficient of variation (CV) is the ratio 

of the standard deviation to the mean expressed in 
percentage.  The higher coefficient of variation val-

ue, shows greater departure from mean and vice 
versa. Coefficient of variation was computed annual-

ly for analysed period. During the whole period un-

der study only 9 years, 18% of the total years had 
the coefficient of variation less than140%. On the 

other hand, the remaining 82% years had the coef-
ficient of variation greater than140%. However, 

overall, the coefficient of variation of precipitation is 

49. 03%.  As there are 12 years with a standard 
deviation greater than 35 and also a lot of years 

with more than 30. Thus, it is illustrative of high 

scattering of average precipitation data. In order to 

determine the normality of distribution data, skew-

ness coefficient using the third torque, has been 
computed annually. In fact, skewness is benchmark 

of existence or lack of symmetry in distribution data.  
For a perfect and symmetrical distribution, skewness 

is zero and for an asymmetric distribution towards 

higher values than the mean skewness is positive, 
thus distribution is crooked to right direction.  For an 

asymmetric distribution towards lower values than 
the mean, skewness is negative and distribution is 

crooked to left direction.  If the skewness is be-
tween -1 and – 0. 5 or between 0. 5 and 1, the data 

are moderately skewed. Obtained skewness coeffi-

cient using SPSS software indicated that the distri-
bution of annual precipitation during analysed period 

is asymmetrical towards positive amounts. The 
skewness coefficient for the whole period is 0. 814 

indicating that the precipitation data is moderately 

skewed. Kurtosis coefficient is explanatory of alti-
tude of a data distribution. It is assessed by the 

fourth torque. In other words, kurtosis is benchmark 
of curve height at the point of maximum value. Kur-

tosis value for normal distribution is 3. In case of 
positive kurtosis, peak of distribution is higher than 

the normal distribution, while negative kurtosis alti-

tude of peak of distribution is lower in relation to 
normal distribution.  In many years the kurtosis 

value is higher than 3 for precipitation distribution, i. 
e.  upper than the normal curve. For the whole peri-

od kurtosis value is 0. 407. This indicates that, in 

many years, the data distribution is lower than the 
normal curve. For determining the randomness of 

annual precipitation, Runs Test in SPSS at 95% con-
fidence level was performed.  Its result should be 

greater than 0. 05. On the basis of this result, null 

hypothesis is accepted, the data can be considered 
as random. The amount obtained so far Asymp.  Sig.  

(2-tailed) is 0. 766. It indicates a significant level of 
more than 0. 05, therefore, the annual precipitation 

data are random. For testing normality of annual 
precipitation, Kolmogorov-Smirnova test was used in 

SPSS software. The obtained amount of Asymp.  Sig.  

(2-tailed) of this test is. 036. The significance level 
of this test is 0. 05, therefore the data have a nor-

mal distribution.  Amount of P-value at significant 
level 0. 01 by Shapiro-Wilk test was obtained 0. 930 

thus again H₀ is accepted. Thus data at this signifi-

cant level have had normal distribution. In order to 
determine the type of trend and the mutation points 

in annual precipitation at Jaisalmer station graphic 
chart of Sequential Mann–Kendall test (SQ-MK) was 

used.  The Sequential values of U (ti) are found from 
the first to last data point and Sequential values 
U′(ti) are computed backward starting from end to 

the first data point. Thus U(ti) is the sequential 
trend value, and U′(ti) the sequential value of occur-
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rence time of mutation points (Fig. 3).  Sequential 

Mann–Kendall test also confirmed the existence of 

mutation points when sequential value of U (ti) and 
U′ (ti) disconnect together in critical range of −1. 96 

to +1. 96. The Sequential Mann–Kendall test result 
does not reject the assumption zero (H₀) indicating 

the annual precipitation are random and there are 
positive and negative trend, no significant trend in 

it.  However, there are points of negative mutation 

in annual precipitation in the critical range of −1. 96 
to +1. 96 in the years of 1954, 1964, 1978, 1986, 

1996(Fig3). Also there was a decreasing trend but 
no significant trend, between year of 1962 to 1973 

in annual precipitation of Jaisalmer station (Fig. 3). 
Considering normality of annual precipitation at 

Jaisalmer station its linear trend was obtained and 

plotted on the graph.  Moving average trend was 
superimposed over it (Fig. 4).  Linear trend analysis 

showed a declining trend with slope amounting to - 
0. 37 during the analysed period. On the basis of the 

line of moving average where major parts of it are 

located below the average line, it can be concluded 
that there are more drought years than wet years. 

 

  

Fig. 2:  Normal curve and expected normal of 

annual precipitation at Jaisalmer station 

 

 

Fig. 3:  Mutation points of the annual precipita-

tion by Sequential Mann–Kendall test (SQ- 
MK)   

 

 

Fig. 4:  Moving average and linear trend of 

annual precipitation at Jaisalmer station 

Results 

The aim of the present paper was to monitor 
drought at Jaisalmer meteorological station on the 

basis of SIAP, SPI, RAI and DI indices.  Two of the 
indices DI and RAI show that 20 and 19 years 40% 

and 38% of the analysed years, are drought years. 

All classes of the DI index are much larger than 
that of the SPI.  Conversely, this fact points to a 

larger sensitivity of DI to changes in precipitation 
compared to SPI (Gholami et al., 2011).  

The indices SIAP and SPI display 17 and 14 

years as drought years. In other words the two 
drought indices DI and RAI show drier conditions 

while SPI index shows only 14 years as dry, 34 
normal years and 2 moderately wet out of the total 

50 years. Therefore, SPI index shows wetter condi-
tions at Jaisalmer station relative to other indices. 

The SPI index also shows periodical droughts, 

where, negative amount of SPI index begins and 
continues in a continuous range with negative 

amount. This duration is classified as periodical 
droughts. On the basis of SPI index, six periodical 

droughts, i.e. between the years1953 up to 1955, 

1957 up to 1958, 1968 up to 1974, 1979 up to 
1982, 1984 up to 1993 and 1999 up to 2002 and a 

wet period from 1975 up to 1978 were observed. 
The longest period of drought is between 1984 up 

to 1993. The longest wet period (4 years) accord-

ing to SPI index is between 1975 up to 1978.  
When SPI index is -1, it indicates a more severe 

drought. SPI index shows 14 years as drought 
years at Jaisalmer station.   

The coefficient of correlation between the val-
ues of indices and the registered precipitation 
amounts was calculated using Karl Pearson ᾿s 

method. In case of SIAP index it is a perfect and 

direct correlation between its values and the pre-

cipitation amounts. In other words, as precipitation 
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amounts increase or decrease SIAP index also in-

creases or decreases.  

The RAI index has a correlation coefficient of 0. 
991, while SPI and DI indices have correlation co-

efficients of 0.974 and 0.953 respectively.  In order 
to assess the proximity of the obtained results of 

drought indices with each other, Pearson correla-

tion coefficient  between them was computed. The 
result shows that the highest positive correlation is 

between SPI and RAI, 0.994. This means that the 
obtained results in case of these indices are quite 

close (Fig 5). Other indices like SIAP-RAI, SPI-SIAP, 
SPI-DI, RAI-DI, DI-SIAP have correlation coeffi-

cients of 0.991, 0.974, 0.973, 0.968, and 0.953 

respectively. Figure 5 also indicates that after SPI-
RAI the amount of SIAP index is near to them. 

Furthermore figure 6 shows that in case of DI, 9 
years are more than 300, 10 years less than 100 

and 31 years between 100 and 300. Thus one of 

advantage of using DI index is that it indicates 
drought intensity at annual scale. 

Table 5: Analysis of precipitation status by 

diverse indices at Jaisalmer station 

Status of precip-
itation in 

Jaisalmer station 

Indices 

 
SIAP 

 
SPI 

 
RAI 

 
DI 

Normal 20 
years 

--- --- --- 

Extreme drought 8 
 years 

--- --- --- 

Drought 9 
 years 

--- --- --- 

Extremely wet 8 
 years 

--- 2  years --- 

Wet 5 
 years 

--- 4  years --- 

Near normal --- 34 
 years 

--- --- 

Extremely dry --- 3 
 years 

--- --- 

Moderately dry --- 6 
 years 

--- --- 

Moderately wet --- 2 
 years 

--- --- 

Severely dry --- 5 
 years 

--- --- 

Dry --- --- 5  years --- 

Close to normal 
condition 

--- --- 18 
 years 

--- 

Slightly wet --- --- 5  years --- 

Slightly dry --- --- 9  years --- 

Considerably 
wet 

--- --- 2  years --- 

Considerably dry --- --- 5  years --- 

Much below 
normal 

--- --- --- 10 year
s 

Below normal --- --- --- 10 
 years 

Near normal --- --- --- 11 

 years 

Above normal --- --- --- 10 
 years 

Much above 
normal 

--- --- --- 9  years 

Source: Computed by author 
 

Table 6: Comparison of precipitation 

monitoring by different indices 

Index Percent of 
drought 

year 

Percent of nor-
mal year or 
near normal 

Percent of 
wet year 

SIAP 34% 40% 26% 

SPI 28% 68% 4% 

RAI 38% 36% 26% 

DI 40% 22% 38% 

Source: Computed by au-
thor 

 

 

Fig. 5:  Temporal variation of SIAP, SPI and 

RAI, Jaisalmer station 

 

 

Fig. 6:  Temporal variation of DI index, 

Jaisalmer station 

Conclusions 

The existence of 9 years, 18 % of the period, 
with a coefficient of variation less than 140% and of 
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41 years, 82% of the period, with a coefficient of 

variation greater than140%, is self-explanatory of 

high irregularities in precipitation amounts. Simulta-
neously, the coefficient of variation for the whole 

period of 49. 03% is indicative of the dominance of 
dry conditions at Jaisalmer station. The DI index, 

showing 40% and 38% of the total years as dry and 

wet years respectively, is the most sensitive in moni-
toring drought status using only the precipitation 

factor at Jaisalmer station. However, the correlation 
coefficient between its values and the registered 

amounts of precipitation is 0. 953 indicates no desir-
able results. SIAP index, as it emphasizes a correla-

tion coefficient equal to 1 is the best indicator of 

drought status at Jaisalmer station. However, the 
results indicate that SIAP, SPI and RAI are in a close 

range. RAI index is the best indicator of the intensity 
of dry and wet years, which amounts between -3. 

883 and 4. 339 for the years 1969 and 1994 respec-

tively. Thus this index amongst the three remaining 
indices has good ability of showing the intensity of 

drought and wet years at Jaisalmer station. SPI in-
dex indicates the greatest number of normal or close 

to normal years, 68% (34 years out of 50 years), 
and also the lowest number of years with wet condi-

tion.  
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