
© Yann Arthus-Bertrand / Altitude  

Observations:  
Atmosphere and Surface 

Albert Klein Tank, KNMI, NL 
Coordinating Lead Author Chapter 2 



•  IPCC-AR5 

•  Temperature change 

•  Changes in the hydrological cycle, and extremes 

•  Improved monitoring capabilities 

•  Uncertainties in climate data records 
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IPCC-AR5 

Final approval plenary, Stockholm, Sep 2013 



Global temperature 

Figure SPM.1 

HadCRUT4, GISS, MLOST 
 
 
“Each of the last three 
decades has been 
successively warmer 
at the Earth�s surface 
than any preceding 
decade since 1850� 
 
�It is extremely likely that 
human influence has been 
the dominant cause of the 
observed warming since 
the mid-20th century” 



total 
warming 
since 
1880: 
+0.85˚C 

Global temperature 

Figure SPM.1 

for 2 degrees 
target: 
+0.61˚C 



“Warming hiatus” 

Figure SPM.1 

Flat trends over short 
time intervals are 
sensitive for start and 
end year 

AR4 
datasets 
more 
different 



Temperature 

Figures 2.14 en 2.18 
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Temperature 

Figure SPM.1, 2.22 

Warming over 
almost entire 
globe 

MLOST 

Not all data 
series since 
1901 are 
complete 



Temperature 

Figure 2.22 

Pattern of recent warming is different 
from that in the earlier warming period 



FAQ 2.1 

FAQ 2.1,Figure 2 

“How do we 
know the world 
has warmed?” 
 
 
 
Multiple lines of 
evidence 
 
 
 
“Warming of the 
climate system 
is unequivocal� 



Precipitation 

Figure SPM.2 

Incomplete datasets hamper 
truly global assessment 

Most robust: increase over mid-
latitude land areas since 1951 

GPCC raingauge data 



Precipitation 

Figure SPM.2 

Note reversal of precipitation trend 
over the Sahel in recent years 

GPCC raingauge data 



Extremes 

IPCC mainly 
considers moderate 
extremes 

Figure 2.33 

Indicator for heavy precipitation events 

“It is likely that since 
about 1950 the 
number of heavy 
precipitation events 
over land has 
increased in more 
regions than it has 
decreased” 



Extremes 

Table SPM.1 

Patroon van recente opwarming duidelijk 
anders dan in begin van de eeuw 



Figure 2.9 

Patroon van recente opwarming duidelijk 
anders dan in begin van de eeuw 

Use of satellite info 

SeaWiFS data 
(Hsu et al., 2012) 

AOD 
1998-2010 



Figure 2.27 

1979-2012 
MSU products 

Use of satellite info 

AR4 
discrepancy 

between 
radiosonde 

and satellite 
reduced 

considerably 



Figure 12.12 

CMIP5 projections 



 

1)  three datasets developed independently (HadCRUT4, MLOST, GISS) 
show consistent temperature rise since 1880 

2)  discussion about quality of observational series largely disappeared 

3)  multiple lines of evidence for a warming world 

4)  increase in mid latitudes since 1951 is most robust signal of 
precipitation change 

5)  IPCC is prudent about observed changes in extremes 

6)  satellite information increasingly used for assessment of change 

7)  discrepancy between upper-air warming observed by radiosondes 
and satellites reduced 

Take home 


