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UNCERTAINTY

1) RECORDING ERROR/ INSTRUMENT 
ERROR

2) REPRESENTATION 

3) PHYSICAL CHANGES IN INSTRUMENTS 

4) DATA PROCESSING 



  

ATMOSPHERIC COMPOSITION



  

 It is certain that atmospheric burdens of the 
well-mixed greenhouse gases (GHGs) targeted 
by the Kyoto Protocol increased from 2005 to 
2011. 

 Carbon dioxide (CO2) 390.5 ppm in 2011 (40% greater 
than 1750)

 Nitrous oxide (N2O) 324 ppb in 2011 (20% greater 
than 1750)
 

 Methane (CH4) 1803 ppb in 2011 (150% greater than 
1750) 



  



  

 For ozone-depleting 
substances (Montreal 
Protocol gases), it is 
certain that the global 
mean abundances of major 
chlorofluorocarbons 
(CFCs) are decreasing



  

 It is certain that global stratospheric ozone has 
declined from pre-1980 values 



  

 Confidence is medium in large-
scale increases of tropospheric 
ozone across the Northern 
Hemisphere since the 1970s. 

 Confidence is low in ozone 
changes across the Southern 
Hemisphere owing to limited 
measurements. 



  



  

 It is very likely 
that aerosol 
column amounts 
have declined 
over Europe 
and the eastern 
USA since the 
mid 1990s and 
increased over 
eastern and 
southern Asia 
since 2000. 



  



  

TEMPERATURE 



  

 It is certain that Global Mean Surface 
Temperature has increased since the late 19th 
century. 

 Each of the past three decades has been 
successively warmer at the Earth's surface than 
all previous decades in instrumental record.

 First decade of 21st century has been the 
warmest. 



  

How do we know the Earth has 
warmed?



  



  



  

Global Annual Land-Surface Air Temperature 



  

 It is unlikely that any uncorrected urban heat-
island effects and land use change effects have 
raised the estimated centennial globally 
averaged LSAT trends by more than 10% of the 
report-ed trend.

 Confidence is medium in reported decreases in 
observed global diurnal temperature range 
(DTR), noted as a key uncertainty in the AR4.

 Based on multiple independent analyses of 
measurements from radiosondes and satellite 
sensors it is virtually certain that globally the 
troposphere has warmed and the stratosphere 
has cooled since the mid-20th century. 



  

SEA SURFACE TEMPERATURE 



  

Global Surface Temperature Anomalies and Trends 



  

HYDROLOGICAL CYCLE 



  

Confidence in precipitation change averaged 
over global land areas since 1901 is low for 
years prior to 1951 and medium afterwards. 

Averaged over the mid-latitude land areas of 
the Northern Hemisphere, precipitation has 
likely increased  since 1901 (medium 
confidence before and high confidence after 
1951). 



  

 Mid latitudes NH:
overall increase 

High latitudes NH: 
increase 

Tropics:
increase



  



  



  

EXTREME EVENTS 



  



  



  

It is very likely 
that the numbers 
of cold days and 
nights have 
decreased and 
the numbers of 
warm days and 
nights have 
increased 
globally since 
about 1950. 

TEMPERATURE EXTREMES



  

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

Confidence is low for a global-scale 
observed trend in drought or dryness 
(lack of rainfall) since the middle of the 
20th centu-ry, owing to lack of direct 
observations, methodological uncer-
tainties and geographical inconsistencies 
in the trends. 

PRECIPITATION EXTREMES
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