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Climate model sensitivity results

Florida during summer.

pollen-inferred climate reconstruction.
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Figure 5: Location of Lake Tulane, surface sediment samples
(empty circles) used to calibrate the pollen-climate inference
model and marine core sites. Arrows indicate the warm
Boundary Current and Loop Current circulation.

C(

We quantified climate change at Lake Tulane, Florida (figures 2&5)
using a pollen-climate inference model and found increases in
summer precipitation and November temperatures during North-
Atlantic colds spells. This contrasts the concept of northern
hemispheric cooling during Heinrich Events and the Younger
Dryas'*”. Increased Sea Surface Temperatures (SSTs) in the Florida
region could provide the heat and moisture to explain our
reconstruction. HOW@VGI’ reglonal SST feCOI‘dS show contrastmg temperature and precipitation in Florida and North-Atlantic cooling?

signals during the North Adlantic cold spells (figure 2).

4 Figure 2: Paleoclimate reconstruction

= Data is compared to regional marine
SST records from the Cariaco Basin?,
éss Tobago Basin?, Colombia Basin®, Orca
Basin®’ and Florida Margin® and the
-« GISP2 Greenland ice core record’.

The Florida climate is independently controlled by North
Atlantic and (sub)tropical Atlantic temperatures (figures 2&3). = =mee | | e
Cooling ot the North Atlantic (figure 3A) forces the Inter ' EEE
Tropical Convergence Zone (ITCZ) southwards and dries
An additional warming in the
(sub)tropics (figure 3B) reduces the imprint of the North
Atlantic cooling on the climate 1n Florida. Only an additional
warming of the Gult of Mexico (tigure 3C) explains our *

Impact of the Atlantic Warm Pool on the climate in
Florida during North Atlantic cold spells
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North Atlantic cooling <> Warm and wet in Florida

Stronger trade winds Warmer Gulf of Mexico
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Figure 1: How can we explain the apparent contrast between increased

Conclusions

A persistent Atlantic Warm Pool® could explain the pollen-inferred
warming and wetting of Florida during North Atlantic cold spells.
R Climate modelling indicates that Florida 1s insensitive to North Atlantic
. cooling, 1t the Gult of Mexico warms (figures 3&4). A warming of the
=pet: Gulf during the North-Atlantic cold spells can only be explained by an

» increased Loop Current and enhanced Boundary Current circulation,
;* driven by the trade winds north of the equator (figures 1,2&5).

Figure 3: Climate model boundary conditions to investigate the climate
sensitivity in Florida to regional changes in Atlantic SSTs. Anomalies are
calculated relative to a Last Glacial Maximum (LGM) simulation.

L from Lake Tulane (figure 5) based on
* the pollen climate inference model.
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Figure 4: Simulated temperature and precipitation (A&B) from the
climate sensitivity analysis, averaged over the Florida region (75-88°W to
25-30°N). Temperature and precipitation anomalies (C&D) are calculated
relative to the LGM reference simulation.

Discussion

Contrasting tropical Atlantic SST signals (figure 2) could be
explained by invoking a seasonally biased climate response to
North-Atlantic cold spells®. Our climate reconstruction
indicates summer precipitation and November temperature,
which are controlled by the ITCZ position and the Atlantic
Warm Pool during summer. This could be evidence for
increased seasonality in the northern hemispheric (sub)tropical
region during North Atlantic cold spells.
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