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Detecting human influence in ETCCDI temperature indices 
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Figure TS.9: Three observational estimates of global mean surface temperature (black lines) from HadCRUT4, 
GISTEMP, and MLOST, compared to model simulations (CMIP3 models – thin blue lines and CMIP5 models – thin 
yellow lines) with anthropogenic and natural forcings (a), natural forcings only (b) and greenhouse gas forcing only (c). 
Thick red and blue lines are averages across all available CMIP5 and CMIP3 simulations respectively. All simulated 
and observed data were masked using the HadCRUT4 coverage (since this dataset has the most restricted spatial 
coverage), and global average anomalies are shown with respect to 1880–1919, where all data are first calculated as 
anomalies relative to 1961–1990 in each grid box. Inset to (b) shows the three observational datasets distinguished by 
different colours. {Figure 10.1} 
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Proposed index to study 
•  Growing season length –  

•  NH – year begins Jan 1st, GSL is the number of days between the first 
span of at least 6 days with mean daily temperature above 5°C and the 
first span after July 1st with at least 6 days with daily mean temperature 
below 5°C 

•  SH – year begins July 1st, GSL is the number of days between the first 
span of at least 6 days with mean daily temperature above 5°C and the 
first span after January 1st with at least 6 days with daily mean 
temperature below 5°C 

•  Highly impacts relevant 
•  Want to know whether  

•  Models simulate observed change well? 
•  Models simulate the natural variability of GSL well? 
•  Whether GSL has been affected by human influence (e.g., has it 

lengthened)? 
•  How big has the human contribution been? 
•  Has human influence has affected the likelihood of extremely long or 

extremely short growing seasons? 
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Resources 
 

•  Lecture notes on detection and attribution 
•  Relevant literature 
•  Code (R implementations of three variants of the D&A paradigm, 

together with working examples) 
•  Data 

•  GSL from HadEX2 
•  GSL has been calculated from CMIP5 models using the PCIC 

CLIMDEX package, interpolated to the HadEX2 spatial resolution 
•  Expertise 

•  Extensive amount of expertise here on the data, indices, D&A, 
models 




