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Characteristics of the Standardized 
Precipitation Index (SPI) 

Developed by McKee et al. in 1993 
Simple index--precipitation is the 
only parameter (probability of 
observed precipitation transformed 
into an index) 
Being used in research or operational 
mode in over 60 countries 
Multiple time scales allow for 
temporal flexibility in evaluation of 
precipitation conditions and water 
supply 



How it Works 

It is NOT simply the “difference of 
precipitation from the mean… divided by 
the standard deviation” 
Precipitation is normalized using a 
probability distribution so that values of 
SPI are actually seen as standard 
deviations from the median 
Normalized distribution allows for 
estimating both dry and wet periods 
Accumulated values can be used to 
analyze drought severity (magnitude) 



How it Works 

Need 30 years of continuous monthly 
precipitation data (the longer the better) 

 
(NOTE: The SPI can be computed using a 
weekly time step as well.) 
 

SPI time scale intervals longer than 24 
months may be unreliable 
Is spatially invariant in its interpretation 
Probability based (probability of observed 
precipitation transformed into an index) 
nature is well suited to risk management 



SPI Methodology 

• Overview: The SPI is an index based on the probability 
of precipitation for any time scale. 

 

• Who uses it: Many drought planners appreciate the 
SPI’s versatility.  

 

• Pros: The SPI can be computed for different time scales 

• can provide early warning of drought and help assess 
drought severity 

• less complex than the Palmer. 

• One number/has historical context  

• Can be calculated with missing data in the input 

 

• Cons: Based on Precipitation only 

• no Temperature, no ET. 

• Values based on preliminary data may change. 



SPI Methodology 

The SPI was designed to quantify the precipitation 
deficit for multiple time scales 

 

These time scales reflect the impact of drought on 
the availability of the different water resources 

 

Soil moisture conditions respond to precipitation 
anomalies on a relatively short scale. Groundwater, 
streamflow, and reservoir storage reflect the 
longer-term precipitation anomalies 

 

For these reasons, McKee et al. (1993) originally 
calculated the SPI for 3–, 6–,12–, 24–, and 48–
month time scales.  



SPI Methodology 

The SPI calculation for any location is based on the 
long-term precipitation record for a desired period. 
This long-term record is fitted to a probability 
distribution, which is then transformed into a normal 
distribution so that the mean SPI for the location and 
desired period is zero (Edwards and McKee, 1997) 

 
Positive SPI values indicate greater than median 
precipitation, and negative values indicate less than 
median precipitation 

 
Because the SPI is normalized, wetter and drier 
climates can be represented in the same way, and wet 
periods can also be monitored using the SPI.  



NDMC SPI Products 

Updated daily for several time frames using 
near real time data from the ACIS data stream 
from the Regional Climate Centers 

SPI map is generated by using Grid Analysis 
and Display System (GrADS). The discrete 
station SPI data are interpolated using a 
Cressman objective analysis.  The grid 
resolution is 0.4 degrees 

Monthly SPI archive by climate division first of 
its kind and now back to 1900 





SPI data used in the U.S. 
Drought Monitor 

D0 Abnormally Dry: SPI value of -0.5 to -0.7 

D1 Moderate Drought:                -0.8 to -1.2 

D2 Severe Drought:                   -1.3 to -1.5 

D3 Extreme Drought:                 -1.6 to -1.9 

D4 Exceptional Drought:             -2.0 or less 

 

 
 

 

 

 



Probability of Recurrence 

SPI Category # of times 

in 100 yrs. 

Severity of 

event 

0 to -0.99 Mild 

dryness 

33 1 in 3 yrs. 

-1.00 to 

 -1.49 

Moderate 

dryness 

10 1 in 10 yrs. 

-1.5 to  

-1.99 

Severe 

dryness 

5 1 in 20 yrs. 

< -2.0 Extreme 

dryness 

2.5 1 in 50 yrs. 
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Where to find the SPI program? 

http://drought.unl.edu/MonitoringTools/DownloadableSPIProgram.aspx 

 

http://drought.unl.edu/MonitoringTools/DownloadableSPIProgram.aspx
http://drought.unl.edu/MonitoringTools/DownloadableSPIProgram.aspx


Standardized Precipitation 
Evapotranspiration Index (SPEI) 

Based upon precipitation and 
temperature data 
Has the capacity to include the 
effects of temperature variability 
on drought assessment 
SPEI is based on water balance, it 
can be compared to the self-
calibrated Palmer drought severity 
index (sc-PDSI) 
Developed by Serrano, Begueria 
and Moreno 



Calculating the SPEI 

Based upon the original SPI 
calculation procedure. 

  

SPI is calculated using monthly 
(or weekly) precipitation as the 
input data. 

 

Uses the same available time 
scales as the SPI. 



Calculating the SPEI 

The SPEI uses the monthly (or weekly) difference 
between precipitation and PET(Potential 
Evapotranspiration) which is a simple water balance 
methodology(based upon work by Thornthwaite, 1948) 
that is calculated at different time scales to obtain the 
SPEI. 

A serially complete data set of both temperature and 
precipitation (weekly or monthly) is needed to calculate 
the SPEI. 

Software has been created to automatically calculate the 
SPEI over a wide range of time scales.  The software is 
freely available in the Web repository of the Spanish 
National Research Council (available online at  

   http://digital.csic.es/handle/10261/10002). 

http:///
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Using the SPI and SPEI 
Programs 



Up to 12 time scales allowed 

The input file must be in the correct format and have 
a .cor extension 

For the easiest method of running the program, run the SPI  
program in the same directory that the input files are located. 

SPI Program 



Sample Input/Output Files 
input:  name.cor format Output:  3,6,9,12,15,18,24 month SPI 



For the SPEI, the user will need to open a command prompt window 
and locate the directory that both the program and input files are 
located.  For this example, I had the data on my “desktop” in a folder 
named “Jamaica”.  The output file will be placed in this same 
directory when it is created. 

Input file name Output file name Time scale 

Metadata showing the program did run 

SPEI Program 



Sample Input/Output Files 
input:  name.txt format Output:  6 month SPEI 



Any Questions ? 



 Brian Fuchs 
  

 bfuchs2@unl.edu 
 402-472-6775 

 National Drought Mitigation Center 
 School of Natural Resources 

 University of Nebraska-Lincoln 

 
 Contact Information: 


