
Seminar on Physics and Chemistry 
of the Atmosphere 

25.05.2018, SoSe 2018, IUP Bremen 
 

Climate variability across time scales: challenges from 
limited instrumental, paleoclimate data and modeling 

 

Professor Dr. Gerrit Lohmann 
(AWI Bremerhaven & IUP) 

 
Abstract 

 
Weather and climate vary on broad ranges of spatial and temporal scales. The extremes of 
the major climate variables, temperature and precipitation, have a crucial influence on 
society and economy. Examples for the last century include the Early Arctic warming in the 
1930ies, the Great Salinity Anomaly in the 1970ies, the European heatwave in summer 
2003, droughts and floods etc. Climate extremes and transitions are known also from the 
paleoclimatic records where the North Atlantic has abruptly cooled or warmed (Heinrich 
and Dansgaard-Oeschger events) during the last glacial-interglacial cycle. The 
disintegration of the West Antarctic ice sheet is another example of abrupt climate extreme 
with several meters of sea level rise. Simulations of the future of the West Antarctic ice 
sheet in a warming world indicate an abrupt loss, in a similar way as it was predicted for 
the last interglacial. All of these changes were local, but with large-scale teleconnections 
and have global consequences. Furthermore, paleoclimate data brings the relatively short 
time series into a long-term perspective. As the climate is changing and the system is itself 
variable, decisions shall not only be based on past mean patterns, but should build in 
thresholds that correctly estimate potential threats and goes beyond decisions based on 
expectations that allow for changes in climatic means. To remedy this situation, time-series 
analyses from instrumental data and environmental archives are combined with the 
development and application of Earth system models for past, present and future scenarios. 
Examples are shown for the Great Salinity Anomaly in the 1970ies which seems to be 
related to long-term variability in atmospheric blocking. Finally, model-data inconsistencies 
of long-term variability and sensitivity are shown to be related, following the general 
fluctuation-dissipation theorem in physics. 
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