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This report documents the detailed individual station adjustments for 
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Background  
This document is designed to be read in conjunction with the New Zealand Climate Science 

/ƻŀƭƛǘƛƻƴΩǎ Ƴŀƛƴ ǊŜǇƻǊǘ ƻƴ ǘƘŜ bL²! т-station temperature series for New Zealand.  It presents the 

detailed adjustments made to each of the six stations not covered in detail in that report.  The 

stations are: 

¶ Lincoln 

¶ Hokitika 

¶ Nelson 

¶ Masterton 

¶ Auckland 

¶ Wellington 
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Lincoln  
We examine the Lincoln temperature series, to determine if there are any differences between the 

results obtained using the R&S and NIWA methods.  The following sections detail this process.   

We have used the same station data NIWA used, and the same station shifts have been examined.  

Similarly, the same neighbouring stations have been used for comparisons. 

Site Change in 2000 

NIWA Result 

 

Figure 1: NIWA comparisons with Lincoln 2000 

The background to the examination of this site change is given in the NIWA document detailing the 

Lincoln composite series (pgs 5-8)1.  The Lincoln Broadside EDL/EWS (agent 4882/17603) changeover 

series is compared to Christchurch Gardens (agent 4858), Christchurch Aero (agent 4843), Darfield 

(agent 4836), and Ashburton Council (agent 4778). 

NIWA finds an overlap of 0.26°C but regards the timescale to be too short, and uses their 

neighbouring stations comparison method to calculate a shift of 0.0°C for the 2000 adjustment 

(+0.08 +0.01 +0.06 -0.15)/4 °C. 

                                                           
1
 άCreating a Composite Temperature Series for [ƛƴŎƻƭƴέ 

http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec20
10_FINAL.pdf 

http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec2010_FINAL.pdf
http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec2010_FINAL.pdf
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Results from R&S analysis  

The overlap period is 10 months.  The Lincoln Broadside EWS minus EDL difference plot is shown 
below. 

 
Figure 2: Lincoln 2000 EDL/EWS overlap 

The overlap period runs from July 1999 to April 2000.  During this time the later EWS site was 
consistently warmer than the earlier EDL site, on average by +0.26 ± 0.09°C at the 95% confidence 
level.  In all months the difference was positive, and in no month was the difference less than 0.1°C.  
It is unclear why NIWA felt that this result was not good enough, it is certainly statistically significant. 
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A quick visual check of the y-series for k=1 shows a negative temperature difference at Lincoln 
relative to the other stations, with low variation.  This implies the pre-2000 values should be raised, 
should the result prove statistically significant. 

 
Figure 3: Lincoln y-series versus neighbouring stations, 2000 

The weighting factors were calculated using k=1, and are: 

Station  ́ w 

Darfield 0.94 0.22 

Christchurch Aero 0.99 0.27 

Christchurch Gardens 0.99 0.26 

Ashburton Council 0.97 0.25 

 
For the case of the 2000 adjustment, the results are: 

k Adjustment ɻ  Contains zero? Valid adjustment? 

1 +0.28 ± 0.15 °C No Yes 

2 +0.08 ± 0.09 °C Yes No 

 3 -0.04 ± 0.10 °C Yes No 

 
The k=1 result shows a very definite result (consistent with the 0.26°C obtained from the difference 
check above) and would usually be given the highest weighting, since a site change effect should be 
immediately visible in the k=1 case at the 95% confidence level.  However, since k=2 was not 
significant, and neither was k=3, we have decided to err on the side of caution and make no 
adjustment.  This is the correct approach to take, according to R&S. 
 
So no adjustment is made for 2000. 
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Site Change in 1987 

NIWA Result  

 

Figure 4: NIWA comparisons with Lincoln 1987 

The background to the examination of this site change is given in the NIWA document detailing the 

Lincoln composite series (pgs 9-10)2.  The Lincoln / Lincoln Broadside EDL (agent 4881/4882) 

changeover series is compared to Christchurch Gardens (agent 4858), Christchurch Aero (agent 

4843), Rangiora (agent 4827), and Winchmore EWS (agent 4764). 

NIWA finds an overlap of -0.03°C but regards the timescale to be too short, and uses their 

neighbouring stations comparison method to calculate a shift of +0.02°C for the 1987 adjustment 

(+0.03 -0.09 +0.07 +0.07)/4 °C. 

Note the use of annual instead of monthly values; the asymmetric periods before and after the site 

change; the long comparison period of 1977-1997; the lack of any applied weightings (all values are 

simply averaged). 

                                                           
2
 άCreating a Composite Temperature Series for [ƛƴŎƻƭƴέ 

http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec20
10_FINAL.pdf 

http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec2010_FINAL.pdf
http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec2010_FINAL.pdf
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Results from R&S analysis  

The overlap period is 7 months.  The Lincoln Broadside EDL minus Lincoln difference plot is shown 
below. 

 
Figure 5: Lincoln 1987 EDL/EWS overlap 

The overlap period runs from June 1987 to December 1987.  During this time the later EDL site was 
on average cooler than the earlier Lincoln site, by 0.03±0.36°C at the 95% confidence level.  In other 
words, there is no confidence at the 95% level that a valid shift occurred. 
 
¢Ƙƛǎ ǎǳǇǇƻǊǘǎ bL²!Ωǎ Ǉƻǎƛǘƛƻƴ ǘƘŀǘ т ƳƻƴǘƘǎ ƛǎ ǘƻƻ ǎƘƻǊǘ ǘƻ ŘŜǘŜǊƳƛƴŜ ǘƘŜ ǎƘƛŦǘΣ ƎƛǾŜƴ ǘƘŜ ǾŀǊƛŀōƛƭƛǘȅ 
of this data set.  However, note that NIWA did not support their qualitative assessment with any 
statistical analysis. 
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A quick visual check of the y-series for k=1 shows a slightly negative temperature difference at 
Lincoln relative to the other stations, with moderate variation.  This implies the pre-1987 values 
should be raised, should the result be statistically significant. 

 
Figure 6: Lincoln y-series versus neighbouring stations, 2000 

The weighting factors were calculated using k=1, and are: 

Station  ́ w 

Winchmore EWS 0.98 0.24 

Rangiora 0.99 0.27 

Christchurch Aero 0.98 0.24 

Christchurch Gardens 0.99 0.26 

 
For the case of the 1987 adjustment, the results are: 

k Adjustment ɻ  Contains zero? Valid adjustment? 

1 +0.14 ± 0.15 °C Yes No 

2 +0.16 ± 0.10 °C No Yes 

 3 +0.06 ± 0.12 °C Yes No 

 
Only k=2 shows any significant result at the 95% confidence level, and even then not by much.  Since 
k=1 was not significant, and neither was k=3, we have decided to err on the side of caution and make 
no adjustment.  This is the correct approach to take, according to R&S. 
 
So no adjustment is made for 1987. 
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Site Change in 1976 

NIWA Result 

 

Figure 7: NIWA site comparison - Lincoln 1976 

The background to the examination of this site change is given in the NIWA document detailing the 

Lincoln composite series (pp 5-8)3.  The Lincoln Research Farm/Lincoln changeover series (agent 

4881) is compared to Christchurch Gardens (agent 4858), Rangiora (agent 4827), Winchmore (agent 

4764), and Ashburton Council (agent 4778). 

NIWA calculates a shift of -0.12°C for the 1976 adjustment (-0.14 -0.06 -0.06 -0.21)/4 °C. 

                                                           
3
 άCreating a Composite Temperature Series for Lincolnέ 

http://www.niwa.co.nz/__data/assets/pdf_file/0004/108886/Lincoln_CompositeTemperatureSeries_13Dec20
10_FINAL.pdf 
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Results from R&S 

A quick visual check of the y-series for k=1 shows no significant temperature difference at Lincoln 
relative to the other stations (6 data points above zero, 6 below ς see dashed red line in plot below).   

 
Figure 8: Lincoln y-series versus neighbouring stations, 1976 

 
The weighting factors were calculated using k=1, and are: 

Station  ́ w 

Winchmore EWS 0.95 0.25 

Ashburton Council 0.96 0.27 

Rangiora 0.91 0.21 

Christchurch Gardens 0.97 0.27 

 
For the case of the 1976 adjustment, the results are: 

k Adjustment ɻ  Contains zero? Valid adjustment? 

1 -0.04 ± 0.24 ºC Yes No 

2 +0.01 ± 0.16 ºC Yes No 

 
So the adjustment is not made. 
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Site Change in 1964 

NIWA Result 

The background to the examination of this site change is given in the NIWA document detailing the 

Lincoln composite series (pp 12,13).  The Lincoln/Lincoln Research Farm changeover series (agent 

4881) is compared to Christchurch Gardens (agent 4858), Christchurch Aero (agent 4843), Darfield 

(agent 4836), and Ashburton Council (agent 4778). 

 

Figure 9: NIWA site comparison - Lincoln 1964 

NIWA calculates a value of +0.32°C for the 1964 adjustment (+0.28 +0.31 +0.37 +0.32)/4 °C. 

  


