glouds with

J'ESEFJY g
AnNdy Vo
Jafuufef

igaﬂaJV9'VﬂﬁFﬁt[ﬁﬂMJ(NVP)
-

LowOpticaliyaterbDepins

Committee

(CILOWD)

F‘JHJ'flIJIJ SreghivicrEargu IfJ-lf Jonnr@gren; bavesliturner;
J J
COMSIOC Jﬁ) GhanamiEenng JJ J FThHUCKILEONG

SAVIISSIORFSEIENCE
IﬂCL:JﬂSCMﬁ_fQLHHIESDIL Ch

—
—

CIRPAS AlCralit Operations
J

JONSSO ,AJNHJM/ (HJJA

WHfAJer

QJjif
LCK

|
Feterlamioy BradiorDaniel  antsock:

-

IC
Congibenpierkonield

>



N
~

A\
~

S
~

(gt
o

Selentclvieth\vatlon

CIEOWWIDS
Common globally, 250% of liquid water clouds have LWP < 100 gm-
State-of-the-art LWP retrievals differ 50 to 100% (Turner et al., 2007)

Bouiricleif / Jrl/er CloUESICONS ﬂJE Jte the largest
JREertaiptyap climate e els (1IPCEE - Z007)

Maritime boundary layer clouds
Cloud albedos poorly simulated (e.g., Zhang et al., 2005)
Main source of uncertainty in GCM tropical cloud feedbacks (Bony
and Dufresne, 2005)

Continental boundary layer clouds
Poor agreement w/ observations (Lenderink et al., 2004)

Sub-grid scale to boot!

AEresoll InNdifect Elfects
Thin, boundary layer clouds very sensitive to changes in aerosol loading

Aerosol effect on cloud albedo remains the dominant uncertainty in
radiative forcing (IPCC, 2007).
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Microphysical properties
Optical properties and radiative fluxes

Aerosol properties & Atmospheric state
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Help develop & evaluate ARM retrievals (CLOWD-BBHRP)

Improve our understanding of boundary layer clouds and
their interactions with aerosols & radiative fluxes



IMENRACOIIROISEEECHNGN CommIttee

Andy Vogelmann  Science coordinator, CLOWD co-chair
Greg McEarquhar AVP Chief Scientist, In situ cloud obs
Dave Turner CLOWD Co-chair, Surface retrievals
Jennifer Comstock CLOWD ) Translator, Lidar EG, BBHRP
Graham Feingold Cloud-aerosol interactions

Chuck Long Radiometer mentor, flux analyses

John Ogren Ini situ aerosoll & cloudiobs (7 yrs, 2x wk)
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Thank you,

Beat, Jason,

Haf, Chuck!

1IN EIEOWWIDESYSTEMIS
Low LWP/Cs
Can be highly variable
Need good statistics

“Routines
Operational logistics

Instrumentation

— Robust/reliable
Low maintenance
Simple/routine processing
Low weight & power

Prefer:
Fast response
Large sampling volumes

Approach:

Pair a slow, accurate measurement
with a fast, precise measurement

N



ARPPAS IR OCLEK
Speed: 55 m/s

Flight ceiling: 12,000 ft (no O,)
A Research Capacity: 1,500 Ibs
 — Has needed AC & DC power

-

Sehneduie
Field period: 22 January to 30 June 2009

Frequency : 2-3 times a week (4-5 hrs each)
QC’d data in archive: 1 January 2010

clepes & Qoareirions Pz
In progress
Full draft by Thanksgiving (feedback), final by early December
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Bulk LWC
Drop size distribution (0.3 pm — 1.5 mm)
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R lomeEtidcEaRUtES

1| SW & LW BB fluxes

1| SW spectral fluxes (surface albedo)

| SW spectral radiances (cloud optical depth retrievals)
Cloud extinction coefficient

» ALMOSPIRENIC StalerPaliaiELERS
Fast-response water vapor
Temperature
Vertical velocity & turbulence

> ACKOSEI PHOPERLIES
CCN
CN & Size distribution (D > 3 nm)

(See me for further details)



SESERAINIIG R ENPEHLIeRING
Time split evenly within the Jan-June period

=lle)niEinallnle)
Sample diurnal cycle, including some nighttime flights
Timing prefers satellite overpasses
Fly Saturday, Monday, & Wednesday; roll to next day if no-go

SR ATTES
Preset matrix of spirals & level legs
Some pilot discretion for slightly modifying location of legs
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2 EONCIRCNDALANSAEINNES

Shaocheng variational analyses (RUC)
Possible mod. of wind profiler sampling to 5 min aves (vert. velocity)

“eSjojtiplelinlefs

Sonde every 6 hrs; Bookend the 4-5 hr flights

Consider aircraft profiling (P,T,RH) below cloud base to 150 m AGL
Beginning & end of level legs

In between, when quickly evolving boundary layer

EEVEIFIEPRSEatIStCAIRSAMPlIRCREINCIOUENITEIES

100-200 m below cloud base (vert. vel., turbulence, vapor, aerosol)
100-200 m above cloud top (top boundary condition)

Level-legs at multiple cloud heights (cloud props, lateral entrainment)
4o Solrell/ et ofPEelfdlnie)-ejzirzie|e e latje] ajfeflle sEinpl allnle)
Beginning & end of flights

Mid-way flights (?); Time trade off w/ level legs (condition specific?)


Presenter
Presentation Notes
Determined the (surprisingly) large importance of thin, liquid-water clouds to global climate.   

From the tropics to the Arctic, nearly 50% of the liquid-water bearing clouds are optically thin, having less than about 100 g m-2 of liquid water.  

Liquid water path (LWP) is the total amount of liquid water in a column of air (i.e., the vertical integral of cloud liquid water content)

The Earth's radiative energy balance is particularly sensitive to small changes in the properties of these thin clouds, where small variations can 

easily affect changes in the local radiative energy balance in excess of that for global warming.  

Thus, particularly accurate observations are required to understand the impact of these clouds on the Earth's energy balance and their 

possible response in global warming scenarios.

References: Turner et al., BAMS, 2006 (accepted for publication), Sengupta et al., J. Climate, 2003


RACORO N Contaciinlormnation

Website: http://acrf-campaign.arm.gov/racoro/

POC: vogelmann@bnl.gov
RACORO e-mail list: debbie.ronfeld@pni.gov

Science & Operations Plan

Draft by Thanksgiving, Final by early December
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