
Weekl y SPI  User s Manual  
 

Tabl e of  Cont ent s 
 

1.  I nt r oduct i on 
2.  Usage 
3.  Usage Exampl es 
4.  I nput  Fi l es 
5.  Out put  Fi l es 
6.  Cal cul at i ng SPI  
7.  Bugs 

 
 
 
1.  I nt r oduct i on 
 

The St andar di zed Pr eci pi t at i on I ndex ( SPI )  i s  a r el at i vel y new 
dr ought  i ndex based onl y on pr eci pi t at i on.  The SPI  can be used t o moni t or  
condi t i ons on a var i et y of  t i me scal es.  Thi s t empor al  f l exi bi l i t y  al l ows 
t he SPI  t o be usef ul  i n bot h shor t - t er m agr i cul t ur al  and l ong- t er m 
hydr ol ogi cal  appl i cat i ons.  The weekl y SPI  pr ogr am cal cul at es St andar di zed 
Pr eci pi t at i on I ndex  over  a gi ven per i od based on weekl y aver age 
pr eci pi t at i on f or  t hat  per i od.   Cur r ent l y t hese aver ages ar e r ead i n f r om 
i nput  f i l es as expl ai ned i n t he I nput  Fi l es  sect i on.   The pr ogr am out put s 
one f i l e cont ai ni ng t he act ual  SPI .   The Out put  Fi l es  sect i on expl ai ns t he 
f or mat s avai l abl e f or  t he f i l e.   The mat hemat i cs behi nd t he SPI  val ues and 
t he met hods used i n det er mi ni ng t he SPI  ar e cover ed i n t he sect i on 
ent i t l ed Cal cul at i ng SPI .    



2. Usage 
 
 At this time, the weekly SPI program allows only a limited number of 
options entered as flags on the command line.  Table 1 outlines these 
flags and their uses. 
 Calibration Period: By default the probability function is calculated 
for the entire period of record.  It is also possible to specify the 
period of time for which the probability distribution is calculated.  This 
is useful for datasets that don’t have identical period of records.  The 
switches -bc and -ec specify the beginning and end of the calibration 
period; e.g. 
 
        spi -bc 1961 -ec 1990 12 <temp.dat 
 
will use the 1961-1990 period for computing the distribution.  SPI 
values will still be calculated for all the input data. 
 

Table 1.  Weekly SPI flag description. 
-bc The begin year of calibrate year. 
-ec The end year of calibrate year. 
[length]… One or more time scales are needed for the SPI values.  
[in] The input file. 
[out] The output file. 
 
3. Usage Examples 

 
These outputs are based on the samples given in the Input Files 

section.  The order of the flags given does not matter. 
 
List 3 6 9 and 12 month time scale values for data in in.dat: 
 
Input(no flags): 
> spi 3 6 9 12 < in.dat >out.dat 
Output(in out.dat): 

Calibration period=   0-9999   Lengths=  3   6   9  12 
1921  4   1.01 -99.00 -99.00 -99.00 
1921  5   0.90 -99.00 -99.00 -99.00 
1921  6   1.25 -99.00 -99.00 -99.00 
1921  7   0.23   0.78 -99.00 -99.00 
1921  8   0.13   0.59 -99.00 -99.00 
1921  9  -1.97   0.06 -99.00 -99.00 
1921 10  -1.43  -0.92  -0.18 -99.00 
1921 11  -1.32  -0.91  -0.46 -99.00 
1921 12  -1.44  -2.54  -0.95 -99.00 

 



 
4.  I nput  Fi l es 

 
The i nput  t o t he SPI  pr ogr am consi st s of  one f i l e f or  each st at i on.  

The i nput  f i l e cont ai ns one si ngl e head l i ne,  t hi s l i ne may cont ai ns any 
char act er  dat a;  e. g.  st at i on name,  l at i t ude,  l ongi t ude,  et c.  The head l i ne 
i s passed as- i s t o t he out put  f i l e.  Fol l owi ng t he header  ar e t he dat a 
r ecor ds;  each dat a r ecor d has t hr ee bl ank separ at ed f i el ds:   
 
  yyyy ww pr ec 
Wher e:   
  yyyy :  year s;  val ues > ENDYR and <BEGYR ar e ski pped.  
  ww   :  1- 52 week number s.  
      pr ec :  pr eci pi t at i on 
Speci al  codes:  
  - 99. 00 = Mi ssi ng 
 
 
5.  Out put  Fi l es 
 

The f or mat  of  out put  f i l e i s a space del i mi t at ed f or mat  exact l y l i ke 
t he i nput  f or mat .   Each l i ne cont ai ns  year ,  week and i ndex dat as.  

 
yyyy ww pr ec1 …… 

Wher e:   
  yyyy    :  year s;  val ues > ENDYR and <BEGYR ar e ski pped.  
  ww      :  1- 52 week number s.  

 pr ec1 … :  pr eci pi t at i on;  i t  depends on t he t i me scal e par amet er s  
    i n t he command l i nes  

Speci al  codes:  
  - 99. 00 = Mi ssi ng 

 
 
6.  Cal cul at i ng SPI  
    
 Comput i ng of  t he SPI  i nvol ves f i t t i ng a gamma pr obabi l i t y  densi t y 
f unct i on t o a gi ven f r equency di st r i but i on of  pr eci pi t at i on t ot al s f or  a 
c l i mat e st at i on.  The gamma di st r i but i on i s def i ned by i t s f r equency or  
pr obabi l i t y  densi t y f unct i on:  
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 =n  number  of  pr eci pi t at i on obser vat i ons 
 The r esul t i ng par amet er s ar e t hen used t o f i nd t he cumul at i ve 
pr obabi l i t y  of  an obser ved pr eci pi t at i on event  f or  t he gi ven week and t i me 
scal e f or  t he st at i on i n quest i on.  The cumul at i ve pr obabi l i t y  i s  gi ven by:  
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 Let t i ng β/xt =  t he equat i on becomes t he i ncompl et e gamma f unct i on:  
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 Si nce t he gamma f unct i on i s undef i ned f or  x=0 and a pr eci pi t at i on 
di st r i but i on may cont ai n zer os,  t he cumul at i ve pr obabi l i t y  becomes:  
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 Wher e q i s t he pr obabi l i t y  of  a zer o.  The cumul at i ve pr obabi l i t y  H( x)  
i s t hen t r ansf or med t o t he st andar d nor mal  r andom var i abl e Z wi t h mean 
zer o and var i ance of  one,  whi ch i s t he val ue of  t he SPI .  
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  515517.20 =c  

  802853.01 =c  

  010328.02 =c  

  432788.11 =d  

  189269.02 =d  

  001308.03 =d    

7.  Bugs 
 
 Pl ease send bug r epor t s t o dgov@r cf . unl . edu.  
 
 
 


