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Table 1. Summary of Last Millennium boundary conditions.

Feature PMIP3 recommendation Alternate solution

Orbital parameters Annually varying

Date of vernal equinox 21 March at Noon

Well-mixed greenhouse gases Annually varying

Volcanic aerosols Two reconstructions (AOD, effective radius):
GRA (Gao et al., 2008)
CEA (Crowley et al., 2008)

Solar irradiance Multiple reconstructions (including spectral variations):
WLS (back/noback)⇤ (Wang et al., 2005)
1610–2005

VSK (Vieira et al., 2010)
850–1850 and merge to WLS (back)

SBF (Steinhilber et al., 2009)
850–1850 and merge to WLS (back)

MEA (back/noback) (Muscheler et al., 2007)
850–1610 and merge to WLS (back/noback)

DB (back/noback) (Delaygue and Bard, 2010)
850–1610 and merge to WLS (back/noback)

Ozone Parameterisation of solar-related variations Same as PI-control⇤⇤

Tropospheric aerosols Not prescribed Same as PI-control

Vegetation Land cover change (natural vegetation to crop/pasture) Same as PI-control

Ice sheets No changes from PI-control

Topography and coastlines Same as in PI-control

⇤ The terms “back/noback” denote a solar reconstruction that does/does not include a background variation in irradiance above that driven by the 11 year cycle alone.
⇤⇤ PI-control is the pre-industrial CMIP5 control simulation (conditions circa 1850).
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Fig. 1. Insolation difference (2000–850CE) (Wm�2) as a function
of latitude and Julian day.

2.3 Land use/land cover (LULC)

The reconstruction of LULC adopted by PMIP (Pongratz
et al., 2008) covers the time period 800 to present day. It
is based on published maps of agricultural areas for the
last three centuries and a country-based approach for earlier
times that uses population data as a proxy for agricultural
activity. The resulting dataset contains annual maps of
the agricultural types cropland, C3 pasture, and C4 pasture
(Fig. 3). Allocation rules were developed that determine
which type of natural vegetation within a grid cell is affected
by the reconstructed changes in agriculture, and extend the
dataset to include area changes of natural vegetation (eleven
types of forest, shrubland, and grassland). This land cover
change has a direct impact on the albedo of the surface, but
also indirect impacts on water cycling, surface roughness
and soil characteristics. There is also an implied impact for
CO2 emissions and CO2 uptake capacity of the terrestrial
biosphere, but which are not considered here since they
are implicit in the greenhouse gas concentration changes
described above.
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