A New Method to Evaluate Cloud Fraction within Marine Stratocumulus Clouds
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1) Motivation I1l) Cloud Fraction Methodology I\V) Evaluation

Cloud fraction Is the largest determining factor in the radiative impact The nearly uniform emission temperature of the stratocumulus cloud deck There are two methods to measure our product’s performance against
of marine stratocumulus (de Szoeke et al. 2012). Analysis of the combined with relatively homogenous underlying sea surface temperatures yields a § other observations. For a more direct validation, the cloud maps can be
causes of cloud fraction variability in each of the three dominant bimodal distribution of IR brightness temperatures for most scenes. By finding the compared to visible satellite imagery during daytime scenes. Our
marine stratocumulus regions (subtropical oceans in the Southeast temperature that separates the two modes, we can split the brightness temperature product’s ability to reproduce the cloud field from visible data gives us
Pacific, Southeast Atlantic, and off the southern coast of California) will field into cloud (pixels colder than the threshold) and ocean (pixels warmer than the confidence that our separation temperatures are accurate.
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identifying the time and space scales across which cloud fraction s oo e T ot | o ueaane g P T N
varies, we hope to isolate and understand the relative roles of specific 2T | . | | ) T

processes thought to be important in transitioning between broken and

unbroken cloudiness.
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Our abllity to perform a consistent analysis of cloud fraction across all
regions Is currently limited by lack of a uniform data set. Visible N W , R
satellite imagery is not a viable method at night when processes that S

might impact cloud fraction, such as precipitation, are most active. We Aggregating the single scene BT o S

are proposing a new methodology to determine pixel scale cloudiness distributions In space and time allows | N

using infrared brightness temperatures. This new method can be for a cleaner separation between the ;| Daytime N s Y
uniformly applied to all three regions and functions well across the two modes. A diurnal transitionin | A
diurnal cycle. cloudiness aiso becomes apparent - : Secondly, because the separation temperature is meant to isolate the
R orghiness Tomperaure22:0012008 0000 Annual mean stratocumulus cloud fraction and examples of as more ocean shows through during - . cloud emission from the sea surface emission, spatial patterns in the

N - | the stratocumulus cloud decks in each of the three primary the daytime e _ | _
- 1| regions. Cloud fraction data are from the cloud atlas database separation temperature maps should resemble the spatial patterns in

(Hahn and Warren 2007). B SR P A e | Distributions were created sea surface temperature for each day.
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The time series for each zone is T T L 1) _Examlne thle relgtl;ylg rr}agnltu?]esfo;‘]thidlurnal,_ seasonal, inter- and
flna”y mapped back into their ) |£tra-a.nnuha Varlla (|j|11::y Olj eacC O t.e three reglons.h - eor
respective coordinates and the field ) | xamlneI owl;: (_)CLIJ rac:tlmzI varl;les In response toc angi:;es n - ,
is spatially smoothed to minimize . [a)lrge Isc:a e su hSI dence, alr(l Iot de; ma_cro-_enwlr_onment_a variables.
discontinuities at the boundary ) Develop a method to track clou ractlon_lr_1 a Lagrangian
This research was supported by a NASA Earth and Space Science Fellowship NNX10AP43H, DOE grant between adjacent Zohes. f - i f - i framework to better understand the transition between mesoscale
DESC000701, NASA grant NNX11AE98G, and NOAA grant GC08-252b. Contact: cdburley@ncsu.edu T e Y T R broken and unbroken cloud regions.




