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RAIN FALL DEVIATION
 The Rainfall Deviation (Rfdev) which is expressed in percentage terms is
calculated as below:
Rfdev={(Rfi-RFn)/RFn}*100
where, Rfi is current rainfall for a comparable period (in mm) and

RFn is the normal rainfall (at least 30 years average) for the same
period (in mm). The IMD classification of rainfall deviation is given in
table.
Deviation from Normal
Rainfall (%)

Category

+19 to -19

Normal

-20 to -59

Deficient

-60 to -99

Large Deficient

-100

No Rain

DRY SPELL
 A dry spell is a short period, usually 4 weeks (up to 3 weeks in case of light
soils), of low rainfall or no rainfall. Thus, consecutive 3-4 weeks after the due
date for the onset of monsoon with rainfall less than 50 % of the normal in
each of the weeks is defined as a Dry spell.
 This indicator is important in that it quantifies the extent of intra-season
rainfall variations which is so critical for the health of crops and maintenance
of soil and hydrological regime.
 In regions normally associated with high rainfall (south west monsoon rainfall
> 1400mm), the dry spell criteria may need to be recalibrated in sync with the
agro-climatic conditions.

Standardised Precipitation Index…
 Statistical indicator comparing the total precipitation received at a particular
location during a period of 'n' months with the long-term rainfall distribution for
the same period of time at that location.
 The SPI is an index developed by McKee et al. (1993) based on the probability of
rainfall for the time scale of interest and is relatively less complex to compute.
 SPI is calculated on a monthly and weekly basis.
 SPI is the most useful drought monitoring index because of its versatility in
covering all three forms of drought viz., meteorological, agricultural and
hydrological.
 In 2010 WMO selected the SPI as a key meteorological drought indicator to be
produced operationally by meteorological services. Since 2013, ESSO-IMD
started using Standardized Precipitation Index (SPI) to monitor drought in the
districts of India on a monthly scale.

 The time scale reflects the impact of drought on the availability of the different
water resources.
 Soil moisture conditions respond to rainfall anomalies on a relatively short scale.
Groundwater, stream flow, and reservoir storage reflect the longer-term rainfall
anomalies.

…Standardised Precipitation Index
 Positive SPI values indicate greater than median rainfall and negative values indicate
less than median rainfall.
 SPI timescale intervals shorter than 1 month and longer than 24 months may be
unreliable.
 In order to allow for the statistical comparison of wetter and drier climates, SPI is based
on a transformation of the accumulated precipitation into a standard normal variable
with zero mean and variance equal to one. A normalized distribution allows for
estimation of both dry and wet periods


SPI results are given in units of standard deviation from the long-term mean of the
standardized distribution. SPI is number of standard deviations left (drought) or right
(wet) from 0.

 Drought event occurs any time the SPI is continuously negative and reaches an intensity
of -1.00 or less. The event ends when the SPI becomes positive. Accumulated values can
be used to analyze drought severity (magnitude).
 The exact relationship between accumulation period and impact depends on the natural
environment (e.g., geology, soils) and the human interference (e.g., existence of
irrigation schemes).
 In order to get a full picture of the potential impacts of a drought, SPIs of different
accumulation periods should be calculated and compared.
 A comparison with other drought indicators is needed to evaluate actual impacts on the
vegetation cover and different economic sectors.

SPI Categories
SPI VALUE

CATEGORY

<-2

Extremely Dry

-1.99 to -1.5

Severely Dry

-1.49 to -1.0

Moderately dry

-0.99 to 0

Mildly Dry

0 to 0.99

Mildly Wet

1.0 to 1.49

Moderately Wet

1.5 to 1.99

Severely Wet

>2.0

Extremely Wet

Computation of SPI
 IMD’s high resolution (0.25 x 0.25) daily gridded rainfall data are being used.
 The gridded daily rainfall data series are fitted to the gamma distribution.
 The gamma probability distribution function (PDF) is given as:

where, α>0 & β>0 are the shape and scale parameters respectively,
x>0 is the rainfall and Γ(α) is the gamma function.

 The aim of fitting the distribution to the data is to compute 'α' and 'β'.
 Integrating PDF and inserting the estimated values of parameters 'α' and 'β',the gamma
cumulative distribution function (CDF) is computed at each value of x.
 The CDF is then transformed into the standard normal distribution to yield SPI.

 The statistics for the frequency distribution are calculated on the basis of a reference
period of at least 30 years. Longer time periods (e.g., 50 or more years) ensure an
accurate representation of extreme events. IMD has used daily rainfall data for the period
1901-2010.
 This cumulative probability is then transformed to the standardised normal distribution
(Z) with mean zero and variance one, which results in the value of the SPI.

Gamma Distribution Function

Relevance of SPI to drought monitoring
 A reduction in precipitation with respect to the normal precipitation amount is
the primary driver of drought, resulting in a successive shortage of water.
 SPI values are given in units of standard deviation from the standardized
mean:
• negative values correspond to drier periods than normal.
• positive values correspond to wetter periods than normal.
 The magnitude of the departure from the mean is a probabilistic measure of
the severity of a wet or dry event.
 It is described by only two parameters, but offers considerable flexibility in
describing the shape of the distribution, from an exponential to a Gaussian
form.
 It has the advantage that it is bounded on the left at zero and therefore
excludes the possibility of negativeprecipitation.
 Additionally, it is positively skewed with an extended tail to the right, which is
especially important for dry areas with low mean and a high variability in
precipitation.

Use of the product for drought monitoring

Strengths of SPI
 It is flexible: it can be computed for multiple timescales.
 Shorter timescale SPIs, for example 1-, 2- or 3-month SPIs, can provide early
warning of drought and help assess drought severity.
 As SPI can be computed for a range of accumulation periods it can be used by
a whole range of user groups, from agriculture to water management.
 It is spatially consistent: it allows for comparisons between different locations
in different climates.
 Its probabilistic nature gives it historical context, which is well suited for
decision-making.

Weaknesses of SPI
 It is based only on precipitation .
 No soil water-balance component, thus no ratios of
evapotranspiration/potential evapotranspiration (ET/PET) can be calculated.

 This approach has problems for regions with many observations of zero
precipitation. With fewer observations to compute the parameters of the
gamma distribution, the fit becomes less well defined.
 Therefore, for regions with a high probability of zero rainfall, the SPI should be
interpreted with care and, where possible, alternative drought indicators
should be used in addition. A high probability for zero rainfall is characteristic
of an arid climate and in such cases the concept of a drought needs to be
adapted. In such cases it may be useful to restrict the calculation and analysis
to the normal rainy season(s).
 A new variation of the index by Vicente-Serrano and others (2010) attempts to
address the PET issue by including a temperature component in the
calculation of their new index called the Standardized Precipitation and
Evapotranspiration Index (SPEI). The inputs required to run the program are
precipitation, mean temperature and latitude of the site(s). Further information
on the SPEI is available at http://sac.csic.es/spei/index.html
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The woods are lovely dark and deep,
But I have promises to keep,
And miles to go before I sleep,
And miles to go before I sleep.
-Robert Frost
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