The Global Surface Temperature Average: a history ,
recent changes and their context over the Late
Holocene

Phil Jones CRU, UEA

A History of Global Temperatures
AProblems with the data (land then marine)
ARecent Changes

AContext over the Late Holocene (last 2000
years)

AThanks to some slides from Tim Osborn
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Surface Temperature Records. Advances in Atmospheric Sciences
33, 269-282, doi:10.1007/s00376 -015-5194-4.

(one of the two most read papers in this journal )



Pre-CRU land temperature series, each adjusted to have
Brohan et a/ average (HadCRUT3) over their last 30 years

of overlap (from Chl of AR4: zero line is 1961 -90)
"Global" Temperature Time Series
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Comparison of CRUTEM4 with papers by Callendar (1938, 1961)

Includes the error estimate ranges for CRUTEM4 developed by Morice et al (2012)
Further comparisons with earlier work in Ch 1 of WG1 from AR4

GLOBAL LAND TEMPERATURES (RELATIVE TO 1880-1935)
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Agreement between the current land -based datasets
(CRUTEM4, NCEI, GISS, Berkeley Earth)

A Station Homogeneity & Consistency of the Records

A Tends to make little difference, as issues differ from
place to place

A Representativeness of individual stations

A Robustness of the record illustrated by removing large
numbers of stations

A Real issues are the biases, from consistent changes
(e.g. urbanization, introduction of screens, and the
most important, when combining with marine data 0
the change over time in the way sea - surface
temperature measurements have been taken)



Station Homogeneity Assessmenti US HCN
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Representativeness of single stations

A How many stations need to calculate the global mean?
A How many stations needed to produce a gridded
temperature dataset?

A Answers depend on what you want to do?
A Depends on timescale

A Answer different for a variable like precipitation

A Records of Ice Ages from a couple of locations



When did records start?
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Monthly Timescale and Representativeness
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