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MODELED FORCING, SENSITIVITY DEFINITIONS

Multiple definitions of climate sensitivity are

the Anthropocene and projections of future climate change in _ _ employed In the literature. Definitions used here are
response to prospective changes in emissions and forcings. Response to ramped forcmg asS analytlcal model given explicitly and related to other definitions.
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uncertainty of this sensitivity is a “holy grail” of climate research. . (2019) Transient sensitivity: Ratio of change in global temperature
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Earth’s climate senstivity is usefully distinguished into two related Lo oWy P = 001 W2y ARG6 best estimate and 5-95%% — IEhigh 3.25 (Global mean surface temperature or Global surface air
quantities, transient sensitivity and so-called equilibrium z 2 _ _ _ n ol — Foes - 254 temperature) that would result from a given forcing, on the time
sensitivity*. B ma— ey ——y bounds on historical forcing. c ow 1.85 scale of a few decades to a few centuries, to that forcing. S;,.
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Consequently transient sensitivity is much more pertinent to Top panels, ramped forcing, cyan. Measured change IN global Transient climate response (TCR). Increase in global

climate change on the decadal to centennial time scale. ol : temperature that would result from a 1% per year increase in
] ] _ ] _ o Middle panels, temperature response. Cyan is equilibrium response with no lag, ATeq mean Surface temperature X 5 | P | _ o pery .
This study provides estimates of transient climate senstivity = F x Sgq. Red is transient response with no lag, ATy, = F x Sy,. Blue is actual GISS = atmospheric CO, at the time (about 69 years) at which
based on observed increase in global surface temperature response, slight lag in time (A4t) or temperature (AlagT) A|agT Str x dF/dt x Ajggt. | T 04~ 2 - ST,
atmospheric CO, has reached twice its initial amount. Symbol
and current (IPCC AR6) estimates of global radiative Green is deep ocean response ?'arge lag). ( ) Q 02- . " zT _ 2 v TCR. Unit - K. Neglecting t yI
forcing. Bottom panels, observed transient sensitivity (Sobs = ATy/F) blue, and similarly for S 0o YWY [y | Ae'lte, TIC;R, (g)mmi?n y . : thmf B e? SC Irl;? (;”éeoagg o
| tment, .F d forci tti hort as 40 , = , where IS the forcing of double , 3.
* “Equilibrium sensitivity” is a misnomer. An equilibrium state requires equal and §:§sct?r:%éésm aer?d aq[rggg ye%rrgazm1p.?5. OrHINg BYER AL TS 65 STOM 85 75 YEArs Eg -0.2 - = TCR 2X = 2X J 2
opposite fluxes on all paths; because Earth’s climate system is characterized by _ L ] ] 04 i W m-2 per IPCC ARG.
shortwave in, longwave out, it can never be at equilibrium; at best it can be at a Observed transient sensitivity provides an accurate measure of actual transient - |
steady state. sensitivity over a wide time range. B T T Ty TR Ty T TR T Equilibrium climate sensitivity (ECS). Increase in global
Equilibrium sensitivity is largely irrelevant on the decadal to centennial time scale. temperature that would ultimately (a few millennia) result from
Regression of temperature anomaly against forcing. forcing by sustained doubling of CO». Symbol here, ATgcs.
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