Greenland (Temperature History) - Summary 



What do we know about temperature changes in Greenland over the course of the Holocene? 

Dahl-Jensen et al. (1998) used data from two Ice Sheet boreholes to reconstruct the temperature history of Greenland over the past 50,000 years.  Their analysis indicates that temperatures on the Greenland Ice Sheet during the Last Glacial Maximum (about 25,000 years ago) were 23 ± 2 °C colder than at present.  After the termination of the glacial period, however, temperatures increased steadily to a maximum that was 2.5°C warmer than at present, during the Climatic Optimum (4,000 to 7,000 years ago).  The Medieval Warm Period and the Little Ice Age were also evident in the record, with temperatures 1°C warmer and 0.5-0.7°C cooler than at present, respectively.  Then, after the Little Ice Age, they report that "temperatures reached a maximum around 1930 A.D." and that "temperatures have decreased during the last decades."

The results of this study stand in stark contrast to the predictions of general circulation models (GCMs) that consistently suggest there should have been a significant warming in high northern latitudes over the past several decades.  They also show large temperature excursions over the last 10,000 years, when the air's CO2 content was relatively stable.  Both of these observations raise doubts about the ability of current GCMs to accurately forecast earth's climatic response to the ongoing rise in the air's CO2 content.

Wagner and Melles (2001) analyzed a 3.5-m-long sediment core taken from a lake (Raffels So) on an island (Raffles O) situated just off Liverpool Land on the east coast of Greenland for a number of properties related to the past presence of seabirds there, obtaining a 10,000-year record that tells us much about the region's climatic history.  Key to the study were biogeochemical data that, in their words, reflect "variations in seabird breeding colonies in the catchment which influence nutrient and cadmium supply to the lake."  Previously-derived proxy records of temperature from two other locations were also employed in the study.

Wagner and Melles' data reveal sharp increases in the values of the parameters they measured between about 1100 and 700 years before present (BP), indicative of the summer presence of significant numbers of seabirds during that "medieval warm period," as they call it, which had been preceded by a several-hundred-year period of little to no inferred bird presence.  Thereafter, their data suggested another absence of birds during "a subsequent Little Ice Age," which they note was "the coldest period since the early Holocene in East Greenland."  Their data also showed signs of a "resettlement of seabirds during the last 100 years, indicated by an increase of organic matter in the lake sediment and confirmed by bird observations."  However, values of the most recent data are not as great as those obtained from the earlier Medieval Warm Period.  Temperature histories derived from two Greenland ice cores lead to the same conclusion, indicating higher temperatures during the period from 1100 to 700 years BP than what has been observed over the most recent hundred years.

Over an even more contracted period, Hanna and Cappelen (2003) determined the air temperature history of coastal southern Greenland from 1958-2001, based on data from eight Danish Meteorological Institute stations in coastal and near-coastal southern Greenland, as well as the concomitant sea surface temperature (SST) history of the ocean off southwest Greenland centered on 62.5°N, 52.5°W, i.e., the Labrador Sea, based on three previously published and subsequently extended SST data sets (Parker et al., 1995; Rayner et al., 1996; Kalnay et al., 1996).  The Greenland air temperature data showed a cooling of 1.29°C over the period of study, while two of the three SST databases depicted a cooling of 0.44°C and the third a cooling of 0.80°C.  Both the land air temperature and sea surface temperature series followed similar patterns and were strongly correlated, but with no obvious lead/lag either way.  Also, it was determined that the cooling was "significantly inversely correlated with an increased phase of the North Atlantic Oscillation (NAO) over the past few decades."  The authors say this "NAO-temperature link doesn't explain what caused the observed cooling in coastal southern Greenland but it does lend it credibility."

In referring to what they call "this important regional exception to recent 'global warming'," Hanna and Cappelen note that the "recent cooling may have significantly added to the mass balance of at least the southern half of the [Greenland] Ice Sheet."  Consequently, since this part of the ice sheet is the portion that would likely be the first to experience melting in a warming world, it would appear that whatever caused the cooling has not only protected the Greenland Ice Sheet against warming-induced disintegration but actually fortified it against that possibility.

These several studies of the temperature history of Greenland paint a picture of long-term oscillatory cooling ever since the Climatic Optimum of the mid-Holocene, when it was perhaps 2.5°C warmer than it is now.  Following the Medieval Warm Period, when it was about 1°C warmer than it is currently, temperatures dropped to their lowest level of the entire Holocene during the Little Ice Age, when it was 0.5 to 0.7°C cooler than now, whereupon they rebounded to a new maximum about 1930, but have been steadily falling for nearly the past half-century. 

Not much global warming here!
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