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Aerosol-cloud interaction estimated from
long-term satellite analysis

Miho Sekiguchi

The present study investigated the correlations between aerosol and cloud parameters derived from satellite
remote sensing to estimate properties of aerosol-cloud interactions. In this study, better evaluations are
achieved to use monthly data from 2001 to 2010 at once, because seasonal variations are smaller than annual
ones. The global statistics showed that effective particle radius and optical thickness of low clouds correlate
well with column number concentration of the aerosol particles in small amount of aerosol loading in the
atmosphere (about N.<10° (particles/cm?)), indicating aerosol indirect effects. In case of turbid atmosphere,
inverse trends between aerosol and cloud microphysics parameters are appeared. Those regression slopes are
steeper in winter than summer, and in northern than southern hemisphere, derived seasonal and regional
statistics analyses.
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Figure 1 © Correlation plots between column aerosol num-
ber and (a) cloud effective radius, (b) cloud optical thick-
ness using 0.25° grids daily averaged MODIS data in Janu-
ary 2010. Black and blue colors show the ranges of liquid
water path, 25-125, 125-225 g/m?, respectively. Circles and
diamonds show the averaged values, respectively, and
error bars indicate one standard deviation in each bins.
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Figure 2 : Same as Figure 1, but for 10-year January data.

PRS2 27 0V NVEERE (LUT Now EFESE) Off
BEVD R KSTWE . /-, HEBEEEKENS L
BE, BIERO2RLTBY, BEOKELFELTH-
7o, HERLDVATHLZ bbb, EONXENE
SEOMBRERS &, SEREEARIVNS WHEITT
70 Y VEEE OB RO EFHIE S 23008 L T
MOBRNIFA L TEY, HLEOEE LT KEL
BEANZE U THh 2 BRI K> T b . $E
BEEKENLWEAL, ELEOHE LRI X S 8
L7303 2 BN B 2 D, Naw D30 70 O IZ L
LTnw3. JWRLzE S, BELOBRIZZDLD
BTREZLUTHEENKE L, EWNREHERITATRESS DS
ERP R IIEE L V. AR TR L0 T~ 2R
T AR I OV TR D B
WESOFKEADT =5 2 RHWIBIERICB W T



WET—y hoHELEL Y oY VIEIER 181

1.4

i
L
I‘Il:
i
I -

II Im ||I| ,ul
L |'!|- ”l | i
|| i <| -
|||I|||||||..|||I

1.0 -

109107,

0.8

0.6
7.0 8.0 9.0 10.0

(b)
1.8 I T

1.6 -

14

1.2 -

109107

1.0 -

06  LwpP:25-125
LWP:125-225 o
0.4 '

7.0 8.0 9.0

Iog10Na
H3:X™2 L[k, R LELOT—7 %2HHLL.

Figure 3 : Same as Figure 2, but for over land.
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Figure 4 © Seasonal threshold values at which correlation
tendencies are changed. Circles and squares show cloud
effective radius and optical thickness, respectively. Solid
and broken lines show the ranges of liquid water path, 25-
125, 125-225 g/m?, respectively.
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Figure 6 : Correlation plots between column aerosol number and (a-e) cloud effective radius, (f-j) cloud optical thickness
using 0.25° grids daily averaged MODIS data for 10 years. The data ranges are divided into (a), (f) mid-latitude in northern
hemisphere (35-45 N°), (b), (g) sub-tropical in NH (15-25 N°), (c), (h) tropical (5 N°-5 S°), (d), (i) sub-tropical in NH (15-25 S°)
and (e), (j) mid-latitude in SH (35-45 S°). Black, red, blue and green show January, April, July and October, respectively.
Circles, squares, diamonds and triangles show the averaged values, respectively, and error bars indicate one standard
deviation in each bins.
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Figure 7 - Seasonal variability of correlation slopes
between aerosol and (a) cloud effective radius and (b)
optical thickness. Blue, red, black, orange and cyan show
the data region (35-45 N°, 15-25 N°, 5 N°-5 §°, 15-25 S°, 35—
45 S°).
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