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- l4-years of coincident

ground-based

measurements of clouds, aerosol and
meteorological properties from SGP ARM
deployment.

- Measurements at 1-minute resolution.

- Low non-drizzling clouds (ice crystals

and precipitation avoided).
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Previous ches vs. New approac

— Microphysical responses vs. SW Radiative responses
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Distributions of daily correlations
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Case study 1 Pos
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Case study 1: Positive correlation, Prereai = 0.
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- Large variance for slopes.
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itive correlation, p,cge ai = 0.

-+
+

- Negative slopes, as expected.

- Large variance for slopes.

Aerosol Index

b ‘\\
Jan-09-2006 200
] M 300 ' o lgmszscs,
] ' 2pe o10u ]
a gg ] 0.8 250 > 150@?.'\"’9‘1{:55; e * . ]
= 200E © ! Wl vk s _
S 40p ISI.:J 0.7 15[]& c | LT ) A‘\":‘l. ]
=t i . - : [ » # .|
S 11002 @ “""‘?"\*ﬁ
° 10 0.6 50 — o |
S oL 05 0 < O ]
12 14 20 I
Time UTC (hour) [ , . .
12 14 16 18 20
Strong positive correlation Time UTC (hour)
between rCRE, 1, and LWP. l
| After ~16h UTC: A ' ; LWP '
r= —— 50<LWP<75 g/m’: a=0.24
€ 100 75 wp<100 o/m’: 0=0.19 ]
3 " —— 100<LWP<150 g/m* 0=0.37
" 160 [
= C
S _ 140} ]
c E 120f
o 120 -
2 3B y00f 1P i
S e | > FrCREAI
& 2 1 EPwpa:
" ' sof ] LWP,AI
100 -
1 Aerosol Index 40t t t : : 1
60 80 100 120 140 160




Cloud Optical Depth

701
60 F
50F
40F
30F
20F

10F
OL

rCRE

0.9
0.8F
0.7

0.6

0.5 .
12 1 14 16 18

Time UTC (hour)

300
250__

200 E
150 =

o
1003
50 —

Strong positive correlation

between rCRE, 1, and LWP.

um size cut ]
0 pm size cut -

CF i
et

18

Time UTC (hour)




- Apr -26-2006 _

£ 70f 09 300
o 60f 250 __
- 50 N 0.8 EDDE
2 40Fa o7 150>
g 30fo ™
- 20F 06 1003
3 10F 50
o Ot 0.5 . 0
12 14 16 18 20
Time UTC (hour)
Strong positive correlation
between rCRE, 1, and LWP.

E —— 50<LWP<75 g/mg:loc=—0.16

= —— 75<LWP<100 g/m*: 0=-0.15

— —— 100<LWP<150 g/m*: 0=-0.19

wn O

3

=

e

<]

2

et

]

=

[8W]

Aerosol Index

Positive slopes, contrary to
expectation.

Aerosol Index

[4)]
(=]
T

100}

[4)]
[=]
LA B S

® 1 um size cut
@ 10 um size cut 1

CF |
s T

14 16 18 20

Time UTC (hour)



= \\
/ Apr 26 2006 200
= 1LI.ITISIZGCU1
= 70T 0.9 300 I ® 10 pm size cut
o 60F 250 5 150 ]
o 1 0.8 P -
= 50 L] 200 E c
© 40F 2 | = 0k ]
% a0l &5 07 150> 5 1o -
prs ) . i
O 20f © g6 mog 8 RPRTIT. £ %
3 10 50 @ sof « g .
5 0L 05 . 0 < | i
12 14 16 18 20 [ it | |
Time UTC (hour) 12 14 16 18 20
= _ Time UTC (hour)
Strong positive correlation l
between rCRE, t. and LWP.
5 After ~14h UTC: A M ; LWP '
E —— 50<LWP<75 g/mg:;q=—0.16
21 T e Wrisogim amoo
7] o] 160T
=5 k
© 140F
© & [
) g 120f
2 B 100! Prcre,Ai
@ a
5 | 3 « Puwe,ai
1 Aerosol Index ’ 8o
n:
0

Positive slopes, contrary to

expectation.

10 20 30 40 50 60

Aerosol Index



Correlation between correlations

: /ATe/weactually seeing the LWP signal instead of the
aerosol signal in Cloud Radiative Effect (rCRE)?
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Usually, if the aerosol index and LWP are positively
correlated, the correlation between rCRE and aerosol
Index is positive (and vice-versa).
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1) For SGP, the influence of aerosol on cloud RF is weak; macroscopic

cloud properties and dynamics play a much larger role in cloud RF
compared to microphysical effects.

2) Microphysical metrics to estimate aerosol-cloud interaction are very
uncertain.

3) We propose looking at aerosol indirect effects using higher-order
properties that more significantly affect RF.

4) We are using the same approach to study sites under different cloud
regimes (Amazonia).
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Sena, E. T., McComiskey, A., and Feingold, G.: A long-term study of aerosol-cloud interactions
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