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Overview

• Craddock method
• iCraddock
• Detection
• Correction
• Missing data interpolation
• Results of temperature surrogate network 1
• Human factor analysis
• Conclusions
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Craddock method

• Subjective homogenisation method
• History timeline:

– Introduced by Craddock for precipitation series in 
1979

– Recently adopted and widely used by Michele 
Brunetti

– Excellent GUI made by Boris Pav� i�  (iCraddock)
• Normalized difference series (start and end at zero)
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iCraddock

• User-friendly Craddock method application
• Source code for the method algorithm written by Michele 

Brunetti
• Graphic visualization improved and some features added 

by Boris Pav� i�
• “Final” version for monthly temperature series finished just 

before the benchmark testing deadline (15 Dec 2009)
• 15 networks (12 surrogate, 3 real) homogenised till the 

deadline
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Detection

• Visual inhomogeneity 
detection:
– step �  broken line
– outlier �  temporarily 

changed trend
– trend �  smoothly curved 

line
• Most of difference series for 

selected candidate station 
showing the same anomaly �  
probable inhomogeneity at the 
candidate station
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Correction

• First steps: 

– type of inhomogeneity
– reference stations
– seasonal cyle of correction

• Procedure of correction:
– user select comparison period, period to be homogenised and 

the date of anomaly
– sotware calculates monthly correcting factors
– candidate series is homogenised by an average seasonal cycle 

of correction values (trigonometric function smoothing)
– if reference station non-suitable �  repeat the procedure
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Missing data interpolation

• Outliers set as missing data
• Interpolation based on cross-correlations (candidate-

reference station)
• Manually selected reference period, reference stations
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Results of temperature surrogate network 1

Station ID Station name
Breaks 
(+trends) Outliers

50 Observ atori de l'Ebre-Roquetes 9

60 Aeroport de Reus 3

70 Aeroport de Barcelona 11 1

100 Flix 6

110 Tiv issa 13 1

120 Lleida 5

130 Vila-seca 3 1

150 Caldes de Montbui 12 4

160 Cardedeu 6

• Homogenised by Gregor Verta� nik in 
early December 2009

• “Early” version of iCraddock used
• Inexperienced user

Period Breaks
Breaks per 
station years

1900-1909 4 0.11

1910-1919 4 0.07

1920-1929 6 0.07

1930-1939 6 0.07

1940-1949 7 0.08

1950-1959 9 0.10

1960-1969 7 0.08

1970-1979 7 0.08

1980-1989 10 0.11

1990-1999 8 0.09
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Annual raw anomaly series
(re ference period: 1950-1999)
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Annual homogenised anomaly series
(reference period: 1950-1999)
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Annual series before and after homogenisation
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Annual correction series
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Monthly corrections (raw minus homogenised), statio n No. 150
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Human factor analysis

• Two “homogenisers”: Gregor 
Verta� nik and Matija Klan� ar

• None of us used to Craddock 
method

• Quite different results:
– multidecadal trends distinctly 

different in some cases
– homogenised results closer to 

each other than to the raw series
• Human factor error much less by 

experienced users?

Network # 2

Pair

Mean
absolute
error (°C)

Mean
square
errror (°C 2)

Matija-Gregor 0.29 0.15

Gregor-raw 0.53 0.56

Matija-raw 0.43 0.45

Network # 5

Pair

Mean
absolute
error (°C)

Mean
square
errror (°C 2)

Matija-Gregor 0.43 0.31

Gregor-raw 0.78 1.16

Matija-raw 0.50 0.63
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Network 2 Breaks (+trends) Outliers

Station ID Station name Gregor Matija Gregor Matija

41 Giev res 16 3 1 1

49 Saint Georges des Gardes 8 9

56 Groix 11 10

61 Saint Cornier des Landes 3 1 1 1

85 La Mothe Achard 5 0 1

Network 5 Breaks (+trends) Outliers

Station ID Station name Gregor Matija Gregor Matija

60 Aeroport de Reus 4 2 1 1

120 Lleida 6 5

150 Caldes de Montbui 2 5 3 1

160 Cardedeu 13 6

170 els Hostalets de Balenya 5 5 1 1
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Annual homogenised series comparison, surrogate tem p. network 2
(G = Gregor, M = Matija, r = raw)
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Annual homogenised series comparison, surrogate tem p. network 5
(G = Gregor, M = Matija, r = raw)
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Linear trend comparison of homogenised series
(G = Grego r, M = Mati ja; 95 % confidence interval)
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Linear trend comparison of homogenised series
(G = Gregor, M = Matija; 95 % con fidence interval)
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Conclusions

• iCraddock +:
– user-friendly
– no black-box issues
– user can take into account all the metadata

• iCraddock -:
– slower than automated methods
– trends can be treated only as a series of steps
– user-dependent results
– some users find it difficult to homogenise manually



ENVIRONMENTAL AGENCY OF THE REPUBLIC OF SLOVENIAENVIRONMENTAL AGENCY OF THE REPUBLIC OF SLOVENIAENVIRONMENTAL AGENCY OF THE REPUBLIC OF SLOVENIAENVIRONMENTAL AGENCY OF THE REPUBLIC OF SLOVENIA

• Lack of metadata unables to identify and properly treat 
small inhomogeneites (steps, trend vs. series of steps)

• Less than three reference stations (i.e. beginning of the 
benchmark period) � hard to correct series, strange 
results

• The more breaks corrected, the larger the short term error 
(accumulation of correction errors)
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Many thanks for your attention!


