Regional and Interannual Comparisons of Marine Stratocumulus Characteristics
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Marine stratocumulus clouds are important sources of net Cooling in the global SFPJJA Day | | NEP_‘_JJA I?aly | SEA JJA Day_ ..o Precipitation Frequency, SEP Night _,o¢ Precipitation Frequency, NEP Night .o+ Precipitation Frequency, SEA Night drizzle frequency near the
radiation budget and are poorly represented in global climate models. Several _ | l coast are often collocated
: : ; : : | . n _ with localized surface
studies have hypothesized that drizzle has a role in modulating low cloud [l - - - - - -
: : -20 -10 0 10 -20 -10 0 10 convergence.
mesoscale structures, cloud fraction, and albedo. We used an 89 GHz passive . .
: .. : : Drizzle Freq. NEP JJA Night-Day = CCMP NEP JJA 00 UTC - 12 UTC
microwave emission algorithm to document the spatial frequency of heavy 20 — . . 40 — . .
drizzle occurrence during the day and at night off the coasts of California, Peru | [ I‘ II || I | || I I [ || | _
and, Namibia for the PeriOd 2002_20 I I (the enti re AMSR-E data Set). The F SEP SON Day NEP SON Day SEA SON Day 2002 2004 2006 Year 2008 2010 201 2002 2004 2006 Year 2008 2010 2012 2802 2004 2006 Vear 2008 2010 2012 - N 30 d .
resulting climatology is more comprehensive than previous work using the requency i | | T . —— N Bl Lowest Frequency Fig. 5. Nighttime drizzle area aggregated by season, region, and |
Cloudsat radar and allows us to do regional as well as interannual comparisons. 035 © | AT | -0l = EP:egate Frequency  overpass time. Precipitation frequency area is calculated by multiplying
N @ -15] 'gn rrequency the sum of the pixels (100 x 100 pixel grid for each 35° x 35 ° regional
: Highest Frequency ) . .
03 20/ area of interest) meeting a threshold frequency by the average pixel
AM89 GHz H _ 89 GIHZ Drizzle Prcrl)duct D ) D ] L I \1 Size (2880 km2).
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AMSR-E LWP (g m™) _ AMSR-E LWP > 200 (g m™) Swath Ocean Products derived from 1 O 05 208 20l .- N Longitude Longitude Longitude |nterpo|ated sea surface CO“CIUSIO“S
: E o Wentz Algorithm - o - _ - e, (b) NEP JJA 2003,2004 (e) NEPJJA 20032004  (h) NEP JJA 20032004 temperatures (SST)
= T = i SRS Each region exhibits unique seasonal and interannual precipitation trends. In
MODIS Series 51 -30] (1 | ] ' : Do s “' (d—f), and cloud droplet
e MYDO06 L2 -Aqua MODIS Level 2 P00 .90 ) | _t.'aé)' o 2140 -L1é.0 . 120 A1 30 A g ' number concentrations summary.
ongitude ongitude ongitude _ 11 1 1 1
Cloud Product SEP MAM Night NEP MAM Night SEA MAM Night | k. (CDNC, Bennartz, e The Southeast Pacific has the hlgh.est occurrence of drizzle in every season
_ | \ | | — g — | | | 2007)(g—i). compared to the other regions (Fig. 3).
e e Data Inventory (2002-2011) o | NS R o w0 om0 Mo w0 0 All distributions are Nighttime drizzle peaks during the season with highest cloud fraction
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" " = (g—i) are shaded because
Namibia 8744 8541 - CIN : o a0 o % 0 o 1 i cloud fraction was too — Extent of area of high frequency drizzle (Fig. 4)
ongitude ongitude ongitude R : -25; .e

California 6028 8953 SEP JJA Night NEP JJA Night SEA JJA Night 20 : . 0 . low (<0.4). — Diurnal variations of drizzle frequency (not shown)
Y | . r—— 2 G R R0 e Moving west from the coast there is a covarying increase in drizzle
| occurrence, decrease in CDNC, and increase in SST (Fig. 6). Neither SST
Fig. 7. (below) Scatter plot of CDNC vs. frequency with point color coded by SST. Drizzle nor CDNC appears to be a dominate control on precipitation frequency.

Fig. 2. Comparison among the 89 GHz drizzle detection method (top row), AMSR-E LWP . Ien— = ) . o R frequency is highly variable for CDNC <100 cm with SST (a proxy for boundary layer height) CDNC may have a threshold effect wherein a floor value must be reached

> 200 g/m? (middle row), and MODIS LWP (bottom row). Left column shows the indicated having a large control on the drizzle frequency magnitude. for frequent drizzle to potentially occur. Once the CDNC floor is reached,

product which is simplified to a binary drizzle occurrence map in the right column. Data are - e el - - - : - - izzle Freq. N T : : :
o e - O R . - : Dr!IZZ a5 CDl Cvs S|S the height of the boundary layer appears to modulate drizzle with deeper

from the Namibian region on 26 June 2007. Longitude Longitude - Longitude - | |
SEP SON Night _NEP SON Night SEA SON Night _ | | | | | boundary layers associated with more drizzle.

Surface convergence may contribute to near-coast drizzle enhancement in
cases were aerosol content and boundary layer height would create an
otherwise unfavorable environment
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Methodology
We use 89 GHz emission from AMSR-E to detect heavily drizzling clouds with
LWP > 200 gm? (Miller and Yuter, 2013). The 89 GHz drizzle detection method 2o
and the AMSR-E liquid water path (LWP) are highly correlated in terms of :Z;OO o S | B _ | |
spatial distribution (Fig. 2). The 89 GHz drizzle detection method has the Longitude Longitude Longitude

concentration from satellite. J. Geophys. Res., | 12, D02201, doi:10.1029/2006/D007547.

adv.antage of utilizing flner.spatlal resolution inputs thar? AMSR-E LWP and s Fig. 3. Normalized frequency of drizzle by region and season over the entire AMSR-E dataset ot i T e e Klein, S.A.,and D. L. Hartmann, 1993:The seasonal cycle of low strati-form clouds. J. Climate, 6,
available for both day and night overpasses. MODIS LWP is a day-only product. (2002-201 1) for a) daytime and b) nighttime overpasses. Bins where ice-phase cloud MIIRRL 00 e s e RSN T __ | 1588—1606.
frequency > 33% are shaded in gray and excluded from the analysis. The Californian region is o Vo, o 18 e b | Miller, M.A.and S. E.Yuter 201 3: Detection and characterization of heavy drizzle cells within
Acknowledgements: Special thanks to Ralf Bennartz and David Rahm. This work is indicated as NEP (Northeast Pacific), Peruvian as SEP (Southeast Pacific), and Namibian as | ? 0 85580 b S ogp 38, 990% subtropical marine stratocumulus using AMSR-E 89-GHz passive microwave
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