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Latest Ordovician (Hirnantian) 445Ma
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445Ma ~15 x Pre-Industrial CO,
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Ordovician Modelling Literature Review

Hermann, et al., papers: Geology (2003), Paleogeography,
Paleoclimatology, Paleoecology (2004, 2004 ).

AGCM (w/slab ocean) coupled to ice sheet model, GENESIS
OGCM, MOM

Poussart, et al, Paleooceanography (1999)
EMBM (engery/moisture balance model) <-> OCGM (MOM)

Crowley and Baum, Journal of Geophysical Research, (1995)
AGCM (GENESIS) and EBMs



Model Info: what we have done so far...

T31 x gx3 Fully Coupled CCSM3, 100 years

ATM: CH,/N,O = Pre-Industrial
CFCs=0
Cold Summer Orbit: ecc= .06, obl = 22°, precession = 270°
Solar Constant = - 4.5% of Pre-Industrial (-10.8 W/m?* forcing)

CO, = 15 x Pre-Industrial (+14.5 W/m? forcing)
Net Forcing = +3.7 W/m® (~2xCO, forcing)

LND: Glacier in the SH (specified by Scotese), shrub elswhere
ICE: Initialized with a zero ice state
OCN: Rotated mesh

Poles located ~180 degrees apart and on equatorial islands
Initialized with a global zonal T/S profile

*precession is relative the NH vernal equinox
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CCSM3 Proxy Estimate

DJF Sea Level Pressure ‘ ' mb
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tmuospheric cireulation patterns during the Late Onlovician (lzie Llanvim o early Caradoc). Top, Northem
¢ winter: botlom, Northern Hemisphere suniner. Base map is generalized (redrawn after Parrish 1982),
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Future Plans...

Adjust land types to classification more appropriate for the
Ordovician (rock and moss)

Add topography to the ocean floor to help simulate the a more
realistic circumpolar ocean current in the arctic. (currently this is
too strong).

Adjust CO, forcing to most recent estimates (B. Berner).
Currently using a 15x pre-industrial value which produces a net
forcing too warm to grow an ice sheet.

Once we are able to grow and sustain ice, we will try to force an
ice sheet model with CCSMa3 results.

CAN NEW CO, ESTIMATES SUSTAIN ICE? ...
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CO,=1100 ~3.9xPI
= 7.3 W/m* CO, Forcing

Net Forcing = Solar + CO,
=-10.8+7.3
=-3.5 W/m® COOLING

CO,=1700 ~6x Pl
= 9.6 W/m*> CO, Forcing

Net Forcing = Solar + CO,
=-10.8 +9.6
=-1.2 W/m*> COOLING



THE END



Following slides...extras
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Latest Ordovician (Hirnantian 445Ma) Land Use Types, Test run
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Ordovician (445Ma)
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Ordovician (445Ma)

Precipitation mm/day
90N I | | I | | l | | | | I | | I | | | | I | | I | | | | I | | I | | I
60N
30N _ ~ :

-
0 —_:-\/_ — ‘ -
& W\ = =

30S —
60S
908 I | | ' | I I | | I | | I | ! I | | I | | I | | I | | I | | I | ! I I | I

0 30E 120E 150E 180 150W 120W 90W 60W  30W 0

02 05 1 7 8 9 10 12 14 17




Ordovician at Equator
Potential Temperature degC
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445Ma Mixed Layer Depth m
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