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Etart fram two sectiens of Curry & Webster:

Faramctirization of Chod Microphysical Processes
(Sectiem B.E]). pogs Z41 - 244, Undarstand the seas
behind The eguations em poage 242 ard nafe the
Pt is an page 244

Cloud-radiatien Feedback [Sgction 13,4 espaially the
last £ paragraphs of Secteen 13.4.1 an pages 358, J6F,
and Thie kst paragraph of Sectem I13.4 an page 374,

What do w raan by ~parameterization™

Eame pirysical procisses o too peorly Understesd,
ahdlar Thity oooUr af Tos small Spack and Tivd stales
S0 Wi cannof sdeguately reprasent fhaim in glabal
BUmersal climate madels.

Far examgls clolds and clesd-radiaTion infasactions

arg impartant ta climate afd Te meditlhirg clirate
chafge.

We dom't know Rew to imclude fheise processes
cafresThy buUT we cannot afford Te amit Them.

A working definitien ef ~paramehesizatien™:

A parameterizaten is on abkgerithm or rule fer abtaining
the sTatistical effect, ef an aFdemble of small-scala
procifses [& 9. clovd procetses], on the lerge-scale

ErogneaTes fatlds compiorted axplicith ina model (& g |
wird pressure, tTemperafure homidity)].

If pifeiral, The paramaterization miet b expliait, in Tha
sensd fhat the statistical effect can be camputed asa

functien af The kar'ge-soale variables themaahies.

Emample: claud frachieh might Be a funciien af RAumidify.

First, seme background.

We defis Tclimate sensitivify™ of The equlsiom
chafge @ glabal average SUFface atTmaspheric

TempiraTore in MESpanid Te daubling The present
atmaspheric contdrtration af carbon disxide. [ There

are mary altermnative definitisns].

ey [oUT Pat all] Fepotable madRls PVl SERSITIVITICS
Pafgifg fram abauf 1.8 deg & Te 4.5 deg £ This range
is an gld FeSult. IT has net charged in Redely 20 years
Why?

Cleod effects deminafe climate sensitivity.

Imoa Typical comparizon of compded models samd of
which Pvwe The samie atmosphere, and seme ef whach
Pt THe Same ocean, The clos result i that it @ the
gtmespheric modal which lergely determimes the
SERSITIVITY. ofed iR paPTicUlar. T is chouds,

This is ansther canfirmaticn éf SameThing KRown for a
kerg time. Charging the cleud-radiaTien schame in ane
medel replicates T sergitivity spraad of many modelks.

Thie problem is W dont Hnow which Scherd s Bast




Cloud algeriffirs FedUire comprcharsive appraachas,

Cloud pediafive processes are determined BITH By
cleud rmacrephiyviics [clond size, altifude, Thickniss,
et AMD by cloud mizroprysics (mafer confent,
pFase, parficle skhapes and size disfributions efe.)

Thek ald precedurs of pRtdicTing chuds di 4 Simple
functien ef relafive Fumidify, and Then assigning

radiafive prapertics arbifrarily . is net geod enaogh

Zereth-arder cloud ef fechs are Still o lrar

Models JeR'T dgree eh @¥en The simplest asgaets of
cloud changes as clirate warms. Seme predict cloud

afaiEt iRcPldSes Safd predict it deoreases

If in=ito o satellite inTerprefatens can show an
obfervad large-fcale secolar trand in cloud amaun
ifeecenT decsde s oUr medEls st be able T&
Simalate That,

To b bplicvable climate medels must pass fests.

It's uracoaptable fhat medels with different
seRsifiviTis all marage to Pepradoce the glabal mean
20t h~cenfoey tempiratore avalufien by USing
dramafically different csumptions en fasrcing.

Trat Tamptaticn i ta Te2at e 20Th-cenfury
Precartd of selar variability | voloaprism, daerassls and

greefholsd g chafges ai pardMmeTars That can ba
tundd S0 The modal predoes The eboerved recserd

ef surface temperaiure as a functiaon af tims

Clirmate sensitivity cannat Be enly 1 glabal rumber

Thie annual syl may B masked in averdge results oF
theowmn aray in perpeiudl-month smulatens. In Sofme
medels cleod feedback in T lengmave [Terrestrial)
o glbart the sard in all sgasens, Bot the sherfedave
{Eake] clavd fasdback actually cHafges gl deds The
anfual cyche doe e cleud amaunt charends.

The cencept of cloud feedback shaold alss include
spatial as well as temgseal variability.

It may b o dizfraction to comcantrate on glabal effects.

We alriady Know that aerasel effects are Righly
local. Ferfaps cleud effects ore largely lacal Tee.

Evan if clozd-radiation effects are not large
glabally and we den'T knew yef if Thic & troe, ey
Fedp B vary impartant lecally.

Al This UmzarTainTy aboUT how clolds should b
modeled has motivated inferse Pesearch ard o
Theme of THis msearch & e shoarvne Pl cleoss.

SNOWMASS VILLAGE

i i ="

"~ ESTABLBHED )

CELEVATION A%k
POPULATION 1622

TOTAL . 1057




AT EOGGERTC B0 NEUNH TR S I Clnes o2 T e 2500 sevmes w0 TR

] ¥ e | e i
1
.--'.::' S - ik
]
i - -~
ey
I s 1] : o
= -1" - ™ i i __"
T b
o |- | - M
LEE TR T = P 1
— 4 e - -
. R " —L
| =
= | Fr=""1
'-I.-‘. as e e
T
L]
TINT weewe - TR P YW OEE
e ]

Simulated annual global mean surfece temperatures

lemipaEias swardles (0
=
=]

1AED 1568 1984 i}

Trera are taa clements im This resedrch (which is joint
wark by Sam Tacsbellis and Bickard Somarvillel

1 Webuild prareferizafions incorparating defailad
ghd comiprchensive cloud micrephysics. For dxamph,
radiative preperfies af cleuds depend an claud water
cantent, phase (liguid o it or Bafh] paeticke Sine
distribuTien_ iok cryaTal Pabit [Fhapel. all &f which
caf Be TredTid axglicitly as Functions of kKndwe
warables

Z. We test these parameterizations against fielhd
chsarvations by USing o Specil TrasseTical Taal, The
Sifgle-calums madel.

SIMGLE-COLUMMN MODEL

_.__.#:' What is the result
of comparing cloud
parameterizations

' against detailed &
very high-quality
observational data?

“Tha Troexd, Hha: Sind), and tha Uigh™




