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38 WORKSHOP REPORT

Members of the PAGES LandCover6k work-
ing group (LandCover6k), the Paleoclimate 
Modeling Intercomparison Project (PMIP), 
and representatives of the carbon-cycle 
modeling community and PAGES’ PEOPLE 
3000 working group met in Sitges, Spain, to 
co-design paleo simulations to evaluate the 
impact of land-use and anthropogenic land-
cover change on climate and the carbon 
cycle over the Holocene. 

The impact of anthropogenic land-cover 
change due to land use (LULC) on biogeo-
chemical cycles and climate is still uncertain. 
Climate-model simulations indicate that 
LULC impacts on temperature and pre-
cipitation are large, both in and beyond the 
regions where these changes occur (Smith 
et al. 2016). However, the LULC changes 
used to drive these simulations are unreal-
istic (Gaillard et al. 2010). Furthermore, the 
currently available LULC scenarios (HyDE: 
Klein Goldewijk et al. 2017; KK10: Kaplan et 
al. 2011) are inconsistent with the constraints 
imposed by carbon budgeting (Stocker et al. 
2017). Creating more realistic LULC scenar-
ios, using paleovegetation reconstructions 
and archaeological data, is the central goal 
of LandCover6k.

The group has made considerable prog-
ress towards LULC reconstructions for key 
regions and times (Morrison et al. 2018). It is 

now time to test and use these reconstruc-
tions. Discussions at the Sitges workshop 
focused on how to incorporate LandCover6k 
information into LULC scenarios, to design 
biogeochemical model simulations to test 
the reliability of these reconstructions, and 
to design Earth system model simulations to 
provide a realistic assessment of the impact 
of LULC changes on climate and the carbon 
cycle over the Holocene. 

The first day of the workshop focused on 
overview presentations of the various initia-
tives relevant to this goal and the research 
interests of different communities (for pre-
sentations see the LandCover6k homepage: 
pastglobalchanges.org/ini/wg/landcover6k/
intro). Discussions around the presentations 
ensured there was common understanding 
of the terminology and clarified the data 
needs of each community.  Subsequent 
breakout group discussions addressed 
co-operative activities from several differ-
ent perspectives. Key issues were (a) how 
information from the LandCover6k project 
could be used to improve the HyDE and 
KK10 scenarios or (b) as input to and/or vali-
dation of climate model simulations, (c) how 
HyDE and KK10 scenarios could be used as 
input for climate model and/or carbon-cycle 
simulations, and (d) whether existing prod-
ucts fulfilled the minimum and/or desirable 

requirements for climate and carbon-cycle 
modeling experiments.

Positive outcomes of the workshop were (a) 
agreement on data collection priorities to 
maximize the usefulness of LandCover6k 
products in the short, medium and long 
term, and (b) the design of protocols for 
model simulations to test LULC impacts on 
climate and biogeochemical cycle (Fig. 1). 
Some data syntheses need to be fast-tracked 
to test whether available information has 
discernable impacts on LULC scenarios, in-
cluding new estimates of population growth/
decline through time from archaeological 14C 
dates (Crombé and Robinson 2014), maps of 
the initial date of the introduction of agricul-
ture from archaeological studies and related 
land conversion inferred from pollen-based 
vegetation maps, and information about the 
type of crops and grazing animals. 

Short-term (six-month) goals encompass 
products needed as input to model simula-
tions designed for inclusion in the next IPCC 
report. The intermediate (12-month) goals 
are LandCover6k products that contribute 
directly to this report (e.g. comparisons 
between pollen-based LULC reconstruc-
tions based on different methodologies, 
evaluation of the HyDE and KK10 LULC 
scenarios using the pollen-based recon-
structions), while the longer-term goals 
include LandCover6k products that will be 
ready by the end of the second phase of 
LandCover6k. A more complete descrip-
tion of the experimental protocols will be 
published as a joint-authored paper, to 
help enable modeling groups to run the 
LandCover6k-PMIP co-designed simulations.
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Figure 1: Schematic showing how LandCover6k fast-track products will feed into the production of new land 
use-land cover (LULC) scenarios. Offline simulations with biogeochemical models will provide a validation of the 
realism and impact of the LandCover6k products. The ultimate goal is to produce new LULC scenarios as forcing 
for Earth system model simulations.
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