Climate Feedbacks - 4 Study Suide fo Chapter 13

This tepic is extremely important and = ceatral fo
medern research am climate, especizily anthrepagenic
climate change. It is ma ewxaggeration fo soy that
understanding fesdbacks m the climate system is a
majer challenge to science | and indeed to humanity.

Hawever the Chapter 13 formalism (from coatrol
theory] cam abscure rather than iluminote key ssoes.
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The Enhanced Greenhouse Effect
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The chopter emphosizes 3 especially important
feedbacks (bat there are mamy sthers).

Eection 13.3 Water Vapor Feedbaock
Eection 12.4 Cloud-rodiation Feedback
Eection 13.3 EpewsIoe-albeda Feedback

One complenity is thaot fthese feedbocks (and others)
can and do interact with one amther. The partial
derivatives in the control theary formalism are an
idealization that cannot be abserved in the "real
world” -- rarely dees only one varigble vary.

Feedbocks also aften imvelve the Tollowing complenities:

The climagte system is net Mmear. Important ™tipping
points™ ar threshelds or irstobilities are fmownm to exist.

The base stote con infleence the feedbacks. Example:
Enow-albede feedback depends on Snow beimg present.

A glebal owerage can be misieading. Feedbacks moy be
locally important but less impertont in the global mean.

Climzte seasitivity depends strongly on feedbocks  and
the usaal way of defining it, a5 a surface temperahare
change in response fo doubling COZ & not always best.

Sea level rice

L
:

CEE i RN




ETAAT{GFFR=

TROEDG AR

0 i EUHFALE
= o +z:|:- ol Mo
s SRE
TemzemLim K]

Eection 13.3 Water Vapor Feedbaock

Key points:
This is a strongly positive feedbock nearly deubling
e effect af carbon diownde olone.

Relgtive hamidity seems to be appreximately constaont
mder climate change {p. 339).

Relotively dry regiors, such as fhe opper troposphere
and polar regions, are especially seasitive (p. 342).

Matural Feedbacks within the Climate
=ystem:Water Vapor Feedback

Change in Global Water Vapor at 22C0,
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Change in Upper Troposphenc Water
Vapor at 2x00,
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Eectian 13 .4 Sloud-rodiation Feedback

Key peints:

Llouds offect both shorfware Jlow clauds) and
lengwave (high clouds). Present climate hos clead
malng domingtimg cloud wormmg (pp. 3463-36%).
Manmy different mechanisms  including those mvohving
aerasol-cloud interactiens, may be impertant, but the
sign and magnitude of cloud feedbacks is shill largely
wnbnown (p. 374). Clouds kove big efTects in medels.

Takis 8L Emmas o fr v aead, drols pragel Avsdesbaim e W e i u
b iy o Py miwwepk e e Do gk B ok j# i Bed el d vl el

fam Pl ARk o _u-" o
Swalim i s e IV i EL T8
Sairdis Srd e an L i EREE T -3 =1
bl Cam il Poaae 19T EENLE w7 -lm-H

b DL HALT Kospln: 1 BATE

Figgier BT Crser i s abmali I vem, i m i ae Sk il S s e
ﬂuhmmﬂiﬁdluﬁmlm_ I eeHwsee: . o
BAEE vl Foasrien ol I Bdiies |

hModel Estimates of Cloud Radiative Forcing with
CO, Doubling
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Effect of cloud feedback formulation on
climate prediction

» Feedbsck scheme Ghobal Ay Temp

change,C for doubled CO2
—-RH 2.3
—CW 2.8
-CWRP 1.9

- afier Serlor & Mlichell, Haodkey Canirs




