Remote sensing of aerosol interactions with
| =g marine stratocumulus:

Cloud radiative effects or forcing?
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Simulations of CCN controlling cloud regimes
CCN=65 (cm™) CCN=500 (cm-3)
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Aerosols control rain initiation

LWP[gmA~-2]

Rosenfeld et al
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Can aerosols close open cells?
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Slmulatlon of Shlp tracks
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Temporal evolution and longevity of
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Air pollution from 42 hours old ship tracks
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Analysis of 50 pairs of open vs. adjacent closed
cells
Difference
Open Closed |Closed-Open

N of cloud 13 (+3)* | 53 (+ 18)* 40*
Ao e | 61 | 47(£16) 41
Effective 26 (£ 1)* | 15 (+2)* 11%
s ] | 26(£1) | 16(x1) 10
Radiative 28 (+5) |[-138 (+19) -109

Effect [Wm™]

* For the 5% most reflective pixels

Goren and Rosenfeld, under review



The components of the radiative forcing due to
closing open MSC

Cloud brightening for a
given cloud water path
(Twomey)

Scene brightening D 26+ 7 %
due to increased -29 Wm

Cloud Cover
42 + 9 %

Cloud brightening due to
Increased Cloud Water Path
32+ 11 %

Goren and Rosenfeld, under review
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The global radiative forcing due to visible ship
tracks is ~ 0.005 wm=. So do ship emissions

matter at all?

Annual mean radiative forcing of ship tracks

During 2004. Schreier et al., GRL 2007.
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Can Europe act as a huge ship?
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Yellow represents smaller drops.
Pink represents larger drops
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Yellow represents smaller drops.
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Yellow represents smaller drops.
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Can aerosols close open cells?
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Can aerosols close open cells?
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A seeding device of sub-micron sea salt particles,
as illustrated and proposed by Salter and Latham In



http://www.mmm.ucar.edu/people/latham/files/cloud_albedo_spray_quantity_paper.pdf

Summary

. On the transitions between open and closed cells a large
change in cloud drop number concentrations and
respective CCN are observed, incurring a differential RCE
> 100 wm™2.

. Only 26% s albedo effect, 32% LWP effect, and 43%
cloud cover effect.

. The ship tracks can close open cells over large areas.
Then the CRE becomes CRF.

. Continents in fact behave like huge ships in the ocean.
Aerosols from land delay the opening of closed cells over
large ocean areas.

. This can potentially create vast closed cells areas which
are presently not recognized as originated from aerosol
perturbations.
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