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High resolution paleoclimatic and paleoceano-
graphic studies have shown that the orbital forcing may
not have been the only control on ice sheet growth and
decay (e.g. Heinrich events), then suggesting major
feedback mechanisms implying both the atmosphere,
the cryosphere, the oceans and the biosphere. Global
climate modeling is one of the best methods of inves-
tigating these mechanisms and models of intermediate
complexity have furnished a lot of robust hypothesis.
Nevertheless, ice-sheets usually considered into these
models are often classically resumed to massive polar
ice-caps, following the pattern of those that were devel-
oped among large continental areas during glacial max-
ima. Until now, few simulations have tested the impact
and the sensitivity of the response of small-sized and
medium latitude ice-sheets. These ice-sheets, as for ex-
ample, the British and Irish ice-sheets in western Eu-
rope, constitute however the more reactive part of the
larger ice-caps, especially during periods of deglacia-
tion while minor environmental changes could act dras-
tically versus the global ice-sheet evolution. During
Glacial Maxima of the four last climatic cycles, west-
ern European palaeoenvironments were characterized
by low-stands of sea-level, then allowed the emersion of
the Channel. The majority of the great north-western
European merged into one unique drainage system, the
“Channel River system”. This palaeoriver would have
been the convergence point of the melt-waters coming
from the European glaciers (Alps), the British/Irish
ice-sheet, and as well as, in part, from the Fennoscan-
dian ice-sheet. Here we will present data from five
hemipelagic cores retrieved on the Celtic margin which
was directly connected to the Channel paleoriver dur-
ing low-stands of sea-level. These cores all display
a typical laminated sedimentological facies during at
least one period of the four last glacial Terminations.
Very high sedimentation rates, together with geochem-
ical and micropaleontological evidences suggest mas-
sive local iceberg decay during the final step of the
deglacial processes. Such a recurrent phenomenon,
that furthermore seems to involve seasonal mechanisms,
could help us to understand the modality and the tim-
ing of ice-sheet melting during these key periods that
glacial/interglacial shifts are.
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Despite recent the recent IPCC (2001) assessment
that ”Most models show weakening of the Northern
Hemisphere Thermohaline Circulation (THC), which
contributes to a reduction of surface warming in the
northern North Atlantic. Even in models where the
THC weakens, there is still a warming over Europe
due to increased greenhouse gases.” there is still a
widespread misunderstanding of the possible conse-
quence of climate change on the Atlantic Ocean Merid-
ional Overturning. In particular, it is often touted,
especially in the media that a possible consequence
of anthropogenic greenhouse gas emissions is: ”Global
warming will cause the onset of the next ice age”. Here
we document the history from where this misconception
arose and quantitatively show how it is impossible for
an ice age to ensue as a consequence of global warming.
Through analysis of the paleoclimate record as well as
a number of climate model simulations, we also sug-
gest that it is very unlikely that the Atlantic Meridional
Overturning will cease to be active in the near future.
We further suggest that a region where intermediate
water formation may shut down is in the Labrador Sea,

although this has more minor consequences for climate
than if deep water formation in the Nordic Seas were
to cease.
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1998 was the warmest year on record in Canada
(and globally) with extensive summer warming over
the Canadian Arctic. A collaborative project involving
three Canadian federal government departments, nine
Canadian universities, and the private sector, exam-
ined the effects of this unusual warmth on snow, ice
and permafrost conditions, to document the responses,
and to place these in a 30-40 year context. 1998 was
characterized by an extended melt season which gener-
ated extremes (in various regions) of thaw penetration,
snow-free season, lake-ice-free season, glacier melt, and
the duration and extent of open water. Synoptic events
and preconditioning were observed to play an impor-
tant role in the response of the Arctic cryosphere to
warming episodes. The study also provided an oppor-
tunity to assess the capability of current cryospheric
monitoring networks in the Canadian Arctic.
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The Mackenzie River Basin in Northern Canada
is characterized by strong interannual variability of
cold season low-level atmospheric temperatures. In
addition, some of the strongest warming signals in
the Northern Hemisphere have been observed over the
basin. To understand the nature of these observed ther-
mal behaviors of the basin, the atmospheric enthalpy
budget for the basin was studied with the NCEP reanal-
ysis dataset. Processes responsible for the development
of extreme warm/cold winters over the basin are inves-
tigated by examining both the atmospheric heat budget
and large-scale atmospheric conditions associated with
the anomalous winters within the study period. Based
on the results of this study, a conceptual model sum-
marizing the mechanisms governing the basin’s thermal
response to changes in large-scale conditions was devel-
oped. Application of the conceptual model to under-
standing the cold season temperature bias in regional
climate modeling results for the basin will also be dis-
cussed.

GC14A-04 1615h

Mid-tropospheric Temperature
Regulation During the Arctic Winter

Maria A Tsukernik1,2 (303-492-6115;
tsukerni@colorado.edu)

Thomas N Chase2 (tchase@cires.colorado.edu)

Mark C Serreze1 (serreze@kryos.colorado.edu)
1National Snow and Ice Data Center (NSIDC), Uni-

versity of Colorado UCB 449, Boulder, co 80309,
United States

2Cooperative Center for Research in Environmental
Science (CIRES), University of Colorado UCB 216,
Boulder, CO 80309, United States

Observations indicate a minimum mid-troposphere
Arctic winter temperature of about -45oC at 500 hPa.
This minimum temperature coincides with that pre-
dicted for moist adiabatic ascent over a sea surface near
its salinity-adjusted freezing point. NCAR/NCEP Re-
analysis data show that convective heating maxima av-
eraged over the 50-70oN latitude band coincide both
in longitude and altitude with total horizontal energy
flux maxima entering the Arctic, indicating the signifi-
cance of convection over open water on the winter Arc-
tic energy budget. NCAR CCM single column model
experiments simulating convective warming of a cold

airmass moving over open water and radiative cooling
as it moves again over cold land/sea ice support the hy-
pothesis that the -45oC threshold can be maintained for
10-14 days after convective warming occurs. We spec-
ulate on the implications of this regulatory mechanism
on surface temperatures.
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An updated version of the McGill Paleoclimate
Model, with the inclusion of simplified polar regions
and atmospheric dynamics to calculate surface winds,
is employed to study interactions between the north-
ern climate and the thermohaline circulation (THC).
By gradually adding fresh water to or extracting it
from the North Atlantic Ocean for the present-day cli-
mate, a THC hysteresis diagram is obtained. Under
the present-day forcing, there exist mainly two modes
of the THC: an on’ and an off’ mode. The northern cli-
mates corresponding to these two modes are first pre-
sented. It is found that there exist significant differ-
ences between the on’ and off’ modes for the northern
surface air temperature and precipitation, boreal for-
est, northern hemisphere sea ice extent and continental
ice over North America. Feedbacks from other compo-
nents on the THC are then investigated. Further sen-
sitivity experiments are carried out to understand the
stability of the THC.
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Significant climatic changes over the high latitudes
in the 20th century have been reflected in numerous
variables of economic, social, and ecological interests,
including the natural frequency of forest fires. Us-
ing meteorological information for the past century, we
found a significant (sometimes a twofold) increase in
indices that characterize the weather conditions con-
ducive to forest fires. The areas where this increase was
statistically significant coincide with the areas of most
significant warming during the past several decades in
Central Alaska and in Siberia, south of the Arctic Cir-
cle. Systematic changes in land use over the Great Rus-
sian Plain have been documented for the past 60 years.
Forested area has increased during this period over the
entire Plain. The area of agricultural land and (specif-
ically) of arable land have decreased in the central and
northern parts of the Plain. Specifically, in the 1950s,
the area of arable land in the Volga River Basin was the
same as the area of the forested land. During the fol-
lowing 50 years the area of arable land has decreased by
16 percent and the area of forested land has increased
by the same amount.


