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1. Climate Response Functions (CRFs)
2. Studying CRFs using ocean-only models

3. Proposal for a CORE follow-on:

explore/isolate the role of ocean dynamics in setting the
form of CRFs but in an ocean-only context
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GHG Response Functions

Run out coupled A-O-ICE climate model to equilibrium.
Then instantaneously perturb GHG forcing and study evolution to new equilibrium

Globally Averaged SST Response Functions in CMIPS
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GHG Response Functions

Run out coupled A-O-ICE climate model to equilibrium.
Then instantaneously perturb GHG forcing and study evolution to new equilibrium

Globally Averaged SST Response Funct|0ns in CMIP5
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GHG Response Functions

Run out coupled A-O-ICE climate model to equilibrium.

Then instantaneously perturb GHG forcing and study evolution to new equilibrium
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Fast timescale 7= A+ Q

Slow timescale T,
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Regional GHG response functions
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Regional GHG response functions

Response to Abrupt Greenhouse Forcing CMIP5 ensemble
(15 models, abrupt 4xC0O2)
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Regional GHG response functions

SST Anomaly [°C]

Response to Abrupt Greenhouse Forcing CMIPS ensemble
(15 models, abrupt 4xC0O2)
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Ocean-only calculation

Replace 2-box model with full ocean GCM driven following CORE1 protocol
following Griffies et al (2009)

Carry out a ‘climate change’ experiment:

= Abrupt, uniform surface forcing of F = 4 W/m? everywhere
= Spatially-invariant radiative feedback of A = IWm—=2 K™




Spatial pattern of warming

Temperature change (°C) after 100 years
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Energy accumulation, ocean storage & transport
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Active vs Passive

Cum. Heat Uptake/Ocean Heat Content Passwe/Cnrculatnon Change
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Ofther kinds of forcing




Ofther kinds of forcing
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Ofther kinds of forcing
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Wind forcing

Wind stress anomaly 0.05

Ocean-only =
MITgcm VSST anomaly in year 50




Wind forcing

Wind stress anomaly 0.05
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How can we explore/isolate the role of ocean dynamics in
setting the form of CRFs but in an ocean-only context?
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A Proposed CORE Protocol for “Radiative Forcing” scenarios

1. Integrate the ocean model out toward equilibrium starting from a climatological ocean
state of temperature and salinity using the CORE1 protocol set out in Griffies et al (2009).

2. The air-sea fluxes computed from bulk formulae and the SST fields of the control
integration are stored as diagnosed ‘data’.

3. Starting from the equilibrium state, we introduce an instantaneous perturbation to the
stored air-sea fluxes in a manner that represents GHG warming thus:

H— Hc LB Hnr‘.?hl'-:-

4. Damp SST anomalies at a rate set by a climate feedback parameter.

-DT.-s

(Lo + Tanshrs) = [He + Hanthre )|—7 (55T — 55T5,)
Dt | T +h [;:J'|




Spatial pattern of warming

Temperature change (°C) after 100 years

Ocean-only

MITgcm
5
4
3
| 2

CMIPS
ensemble .
(15 models, L 0

abrupt 4xCO,) W&




