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73 WORKSHOP REPORT

In July, the third meeting of the sec-
ond PALeo constraints on SEa level rise 
(PALSEA2) working group convened at the 
University of Tokyo, with the goal of integrat-
ing data and model-based reconstructions 
of paleo climate, cryosphere, and sea level. 
Presentations focused on past warm periods 
(mainly the late Pliocene, the last interglacia-
tion (LIG), and the Holocene) and periods of 
rapid change during the last glacial cycle. 

Due to the fragmentary record of the 
Miocene and Pliocene, and chronolog-
ical uncertainties with existing records, 
delegates agreed that obtaining accurate 
sea-level rates for this period is impossible; 
efforts should focus on better constraining 
the maximum amplitude (Fig. 1). Sea-level 
changes due to dynamic topography must 
also be considered at these timescales to 
accurately estimate global ice volume from 
the sea-level reconstructions; current model 
results show that the contribution from this 
process can be tens of meters and may 
account for the spatial variations in Pliocene 
sea-level fluctuations (Rovere et al. 2015).

For the LIG, model-corrected relative sea-
level records indicate peak global mean sea 
levels of around six to nine meters (Fig. 1), 
although the timing and number of high-
stands differs between reconstructions. 

In several areas, including the Seychelles, 
detailed study of fossil coral facies and lithol-
ogy reveal sub-orbital sea-level fluctuations 
consistent with previous inferences from 
the Bahamas and the Red Sea (Thompson 
et al. 2011; Rohling et al. 2008). A single, 
global-mean sea-level reconstruction should 
enable eventual reconciliation of these 
disparate sea-level estimates, accounting for 
different sources of sea-level rise, including 
potentially different timings of retreat of the 
major ice sheets. 

The Holocene sea-level history is relatively 
well constrained, although there is room for 
improvement in delimiting the spatial and 
temporal variability of sea levels. A primary 
source of uncertainty is the contribution 
from the Antarctic Ice Sheets due to the rela-
tive paucity of observational control and the 
difficulty in obtaining accurate dates from 
cosmogenic methods. For the past 2,000 
years, application of a Gaussian process 
model supports the existence of sub-millen-
nial changes in global mean sea level (Cahill 
et al. 2015); but the processes responsible 
for those changes remain a target for future 
research. 

Several techniques for improving climatic 
forcings in models were also debated, 
highlighting differences between modeled 

LIG climates and compilations of ocean-tem-
perature data. Coupling of ice-sheet and 
climate models is increasingly feasible, and 
critical for understanding reconstructed 
sea-level histories. The importance of de-
veloping transient simulations of past warm 
periods was stressed as a means to improve 
understanding of the spatial and temporal 
variability observed in ice-sheet and sea-
level reconstructions.

While new paleoclimate data at present 
are often archived online, they are rarely 
compiled into intuitive databases that can be 
easily accessed by all end users, particularly 
the modeling community. Significant pro-
gress has been made since the last PALSEA2 
meeting in developing a framework for new 
databases for use by paleoclimate and paleo 
sea-level communities (Düsterhus et al. 
2015). Discussions continued at this meeting, 
where delegates stressed the importance 
of including all metadata for a given data 
point to facilitate standardization of data and 
accommodation of future interpretations 
and calculations. Discussions during the 
conference to clarify the uncertainties of var-
ious data and model outputs highlighted the 
importance of being more rigorous about 
reporting and explaining uncertainties. Such 
transparency will facilitate the interpretation 
and application of climate, cryosphere, and 
sea-level reconstructions, and will be critical 
to advancing data-model comparisons, as 
well as interdisciplinary collaborations.
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Figure 1: Summary figure of global mean sea level during past warm periods, global mean temperature relative 
to 1890 CE, and atmospheric CO2 levels. Adapted from Dutton et al. (2015)
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