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Motivation Pacific Northwest
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» Cumulus convection is an important component of the radiation
budget and hydrologic cycle over many regions of the world, but ...

» Convective cloud parameterizations contain uncertainties due partly
to insufficient coincident data coupling cloud macro- and microphysical
properties to inhomogeneities in boundary layer and aerosols.
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Average relative coupling of land-surface
processes to precipitation for a suite of 12
global climate models (after Koster et al., 2006).
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Holistic Interactions of Shallow Clouds, Aerosols, and Land-
Ecosystem (HI-SCALE) Campaign P
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Aircraft Instrumentation
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Aircraft Operations

Phase 1: April 24 — May 20

» 17 flights, 57.8 hours total

“ 9in clouds, 6.5 hours total
(~11%)

¥ 3 <5 minin cloud
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Facilities

% 5 clear sky
» 3.4 h average duration

Phase 2: Aug 28 — Sept 23

» 21 flights, 47.8 hours total

“ 9in clouds, 1.1 hours total
(~2.3%)

® 8<1minin cloud
% 4 clear sky

» 2 flights / day on 5 days
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Overall Conditions




Changes in Vegetation Greenness Pacific Northwest
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Septem ber 11
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e INASAMOBIS NDVI im3ges<,
late summer sampling period

» Spatial and temporal variability in albedo affects sensible heat fluxes

» Spatial and temporal variability in vegetation affects biogenic volatile
organic compound (BVOC) emissions mmp SOA =mp CCN



Changes in Soil Moisture Redlieorthwest
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» Spatially and temporally varying soil moisture affects latent heat fluxes
» April - May, wetter and cooler than average mmp weaker PBL
» August — September, drier and warmer than average smp stronger PBL



Cloud Statistics - Phase 1

Liquid Water Average Droplet Size
Content Frequency Distribution
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» Day-to-day variability reflects range of cloud type and size sampled

» Still need to correlate droplet size distribution to anthropogenic trace
gases (e.g. CO) to identify the first indirect effect, as had been shown
by previous shallow cloud experiments (Berg et al. 2011)
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Specific Example — August 30
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Transitions to Deep Convection: August 30 AM  racific Northwest
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Transitions to Deep Convection: August 30 AM  pacific Northwest
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Transitions to Deep Convection: August 30 PM  pacific Northwest
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Transitions to Deep Convection: August 30 PM  pacific Northwest
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Representations of Cloud Populations: ~7

Pacific Northwest

Satelllte Versus Ground VIeW NATIONAL L ABORATORY

Proudly Operated by Baffelle Since 1965

GOES 1955 UTC (Ax ~ 1 km)

36.85 500
36.75 400
, 36.65 {300
ge)
=
‘L—u, [ ] | o J e L L i ; ‘
36.55 e & T R W 1200
36.45 100
36.351 0

-978 977/ 976 -975 974 973

Raman Lidar Exinction Coefficient (color, 10-min average)

> Ceilometer cloud base @ - 0.2
e ¥ o
§/ 3 i ¥, ? e
i) o L -1
® =R s

missing data S CBL 1.8

0 C . . -2

12 (UTC) 15 18 21 00

16



o

Evaluation of LES Representation of Clouds Pacific Northwest
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Coupling Clouds, Radiation, Surface Temperature, i

Pacific Northwest
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HI-SCALE campaign recently completed this summer with a new dataset:

» New insights into coupling of land-atmosphere interactions, turbulent
boundary layer mixing, secondary organic aerosols, convective initiation
and development, and their interactions

» Evaluate and improve LES (explicit) and mesoscale (parameterized)

representations of cloud population ~W5u‘mu| CloudiEr actuon erT fraction
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