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Calculation of climate trends 
functions from local time series

Dieter F. Ihrig, FH Suedwestfalen, Iserlohn, Germany

• Introduction and motivation 
• Calculate a trend function by filtering of time series

• Results for temperature time series
• Robustness and precision of the method

• Results for other data
• Conclusion
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Calculate a trend function by filtering of time series
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Calculate a trend function by filtering of time series

Time Series Filtering
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Global Mean 1880 – 2015

1880 1900 1920 1940 1960 1980 2000 2020

-0,80

-0,60

-0,40

-0,20

0,00

0,20

0,40

0,60

0,80

1,00

1,20

January

February

March

April

May

June

July

August

September

October

November

Year

Te
m

p
e

ra
tu

re
 A

n
o

m
a

li
e

s 
in

 K

1880 1900 1920 1940 1960 1980 2000 2020
-0,6

-0,4

-0,2

0

0,2

0,4

0,6

0,8

1

High Fre-
quency
Trend
Time Series

Years

Te
m

p
e

ra
tu

re
 A

n
o

m
a

li
e

s 
in

 K

1 K

1880 1900 1920 1940 1960 1980 2000 2020

-0,60

-0,40

-0,20

0,00

0,20

0,40

0,60

0,80

1,00

Global Mean Trend

January

February

March

April

May

June

July

August

September

October

November

December

Year

Te
m

p
e

ra
tu

re
 A

n
o

m
a

li
e

s 
in

 K

January
February

March
April

May
June

July
August

September
October

November
December

0

0,2

0,4

0,6

0,8

1

1,2

Temperature Increase
2015 minus 1880



Regensburg16                                                                                               Prof. Dr. Dieter F. Ihrig 5

Zonal Mean 1880 – 2015
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Stations Temperature Increase 1880 – 2015
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Stations Temperature Increase 1880 – 2015
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Robustness and precision of the method
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Robustness and precision of the method
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Precipitation
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Conclusion and Outlook

• The Process calculates trend functions as new time series  
(Standard Deviation: 0,27 K; Confidence Limit: 0,077 K)

• 400 time series were processed
• Recently the most successful solution of the border problem is 

the use of regression lines. (In future: higher order or irrational functions? )

• But it’s necessary to optimize the field length processed by 
calculation of regression lines using a Monte-Carlo-process. 

• The algorithm cannot decide whether the calculated trend is 
man-made! 

• There is a significant tendency of higher temperature                
(Up to 3.2 K at higher latitudes)

I thank you for your attention!
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