
Is the SPI gamma function consistent in time 

and space for calculating extreme values of 

precipitation across Canada?

Aston C. Chipanshi, Warren Richard, Dongzhi Qi

Agriculture and Agri-Food Canada, Regina, 
DRI Workshop, Winnipeg 2011



2

WHY SPI?

ÅSPI adopted at the WMO meeting in 

Nebraska as ñthe meteorological index for 

droughtò  (8-11-2009),

Å It is a single variable index (requires pptn 

only),

Å It can be used to monitor droughts and 

floods,

ÅMany agencies are already using SPI in 

their climate risk analyses (AAFC, NOAA 

etc),

ÅSPI is one of 9 deliverables under 

EC/NOAA-MOU-AAFC leading the SPI 

sub-project.
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BASIC QUESTIONS

ÅThe gamma density function is used to compare 

observations in near real time. Is this function valid in all 

climate zones?

ÅA request has been made by users (e.g. NADM) to 

produce SPI at shorter time frames (weekly and bi-

weekly). Is gamma valid at these time frames? 

ÅSPI requires historical data but most stations have 

<40years of data. What is the best base period for SPI?
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TYPICAL GAMMA DENSITY FUNCTIONS

http://en.wikipedia.org/wiki/File:Gamma_distribution_pdf.svg
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TEST SITES
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MONTHLY DISTRIBUTIONS (ARID VS HUMID)
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Precipitation on October(mm)
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Precipitation on July (mm)
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Histogram and QQ-plot for NFLD on July from 1970 to 2009

Min. 19.30 Max. 176.00

Mean 86.73250 Std Deviation 34.87569

Median 83.95000 Variance              1216

Skewness 0.39 Kurtosis              -0.19
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BI-WEEKLY PLOTS FOR VANCOUVER

The 1st Semimonthly Prec on January
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The 1st Semimonthly Prec on April
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The 1st Semimonthly Prec on July
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The 1st Semimonthly Prec on September

Precipitation(mm)

D
e

n
s
it
y

0 20 40 60 80

0
.0

0
0

.0
2

0
.0

4
0

.0
6

0
.0

8



9

BI-WEEKLY PLOTS FOR SARNIA 

The 1st Semimonthly Prec on January
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The 1st Semimonthly Prec on April
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The 1st Semimonthly Prec on July
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The 1st Semimonthly Prec on October
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BI-WEEKLY PLOTS FOR REGINA

The 1st Semimonthly Prec on January
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The 1st Semimonthly Prec on April
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The 1st Semimonthly Prec on July

Precipitation(mm)

D
e

n
s
it
y

0 20 40 60 80 100 120 140

0
.0

0
0

0
.0

1
0

0
.0

2
0

0
.0

3
0

The 1st Semimonthly Prec on October
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WEEKLY DISTRIBUTIONS FOR KANASKIS

The 1st Week Precipitation for 1970-2009
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The 17th Week Precipitation for 1970-2009
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The 29th Week Precipitation
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The 41th Week Precipitation
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WEEKLY PLOTS FOR HALIFAX

The 1st Week Precipitation for 1970-2009
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The 17th Week Precipitation for 1970-2009

Precipitation(mm)

D
e

n
s
it
y

0 20 40 60 80 100

0
.0

0
0

0
.0

1
0

0
.0

2
0

0
.0

3
0

The 29th Week Precipitation
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4 The 41th Week Precipitation
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WHAT WE ARE LEARNING

ÅDepending on climatic zone, precipitation is not always 

gamma distributed,

ÅTime of year (season) appears to affect the distribution

ÅChanging the period of analysis (weekly, bi-weekly and 

monthly) may affect the distribution type
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THE NEXT STEPS

ÅTests will be done at stations with a longer climatology

ÅExplore other density functions

ÅModify code to allow users select a variety of density 

distributions



Thank You

Aston Chipanshi

Aston.Chipanshi@agr.gc.ca

mailto:Aston.Chipanshi@agr.gc.ca

