Can we use ground-based remote sensing to observe the first
aerosol indirect effect at JOYCE ?
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3. Results based on JOYCE remote sensing observations
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Time series of the selected column liquid clouds (a) LWP and (b) integrated Z (In fcclf Z dh) coupled with sub-cloud
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(1) Remote sensing observation overview
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ACl index calculation results
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(a)CloudNet classification: liquid clouds appear in blue; (b) Cloud Radar at 35 GHz: Z measurements; (c) Ceilometer
at 1064 nm: 3 measurements; (d) Doppler Lidar: standard deviation of wind vertical velocity observations from
which derive ABL height
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(2) Selection for Type 2: only coupled liquid cloud and sub-cloud
aerosol measurements
Selected LWP averaged in 30 seconds Selected height integrated Z Selected height integrated B

10 30 < LWP<40 w0 50 < LWP<60 0 60 < LWP<70

a2l 2l 20 ]
-16 -14 -12 -10 -8 -16 -14 -12 -10 -€ -16 -14 _ -12 -10 -8
In(integrated Beta[sr-1m-1]) In(integrated Beta[sr-1m-1]) In(integrated Beta[sr-1m-1])

: 0 ' | | | ' ' ‘ | ' ‘ ‘ | ' ' ‘
: [ ] : : : ] : :
12 — — , , , rerasal & insects | Z- 3 relationship revealed on LWP bins | [ YIeawSusyes ACl index Correlation Correlation
11 FTarget classification / . - nearts : 1 coefficient R(Z,8) sample numbers*
1or % CloudNet classification  (g) - PR AR 4 i - (>15)
= dF % - Felting ice & cloud droplets ' - : - e % |
£ 5[ % i Melting ice LT 53 - @ XA e (>15)
% E— % - lce & supercooled droplets : ? 4 ° LS4 os. $* (>15)
= 5t . lce i L 4 . =
T 4r % 7 Drizzlefrain & cloud droplets S 3 R P ]
g— ) _% ________ 1 . Dirizzle oF rain LE L o : 5 & 30-40 -0.31 -0.38 17
i I e ] Cloud draplets anly N -6 - ® -
1|:| I l-_ - ///é-:_; R R s _! ' . i' . . N oo L . Clear Skﬁ.l' : % = ® - .. o 40'50 '0.38 '0.69 8
00:00 04:00 0&:00 12:00 16:00 20:0 00:00 - - | 50-60 -0.18 -0.50 20 (>15)
1 T T T T 20 I E ol _|
H] | Radar reflectivity factml- (b) = " cloud radar | v ‘ 60-70 -0.13 -0.35 17 (>15)
i ! v i ' i missing data ' -
s | i"‘!‘ m ‘ I Radar @35GHz7Z 1, g S “«°e | 70-80 0.12 036 5
= 7t "y _ | 10 o ®
g Br I'II ; 4 @-10 r =~ ~ identified ACI | - - 80-90 -0.18 -0.18 12
= 4 i « - - - time duration | ! 90-100 -2.25 -0.45 5
cin - - . | < 1 ; . ‘ | ; ‘ ‘ ! . . ‘
- - 7:00-13:00 1 _ _ : _ . . .
<l | T 1 ( ) | = Y ninteorated BetasrAm1) ° *ACl index grouped in LWP bins when sample numbers >5
08:00 04:00 16:00 20:00 00:00 |
| _ ' Z- B relationship plotted in LWP bins individually where the sample number > 15 colored in the ACl index table
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa . | _
°°°°° R S ARSI T I AR O L 2000 _' 5 — ‘_ : . I : _
| Doppler Lidar = ABL height (d) [ [ . L . | . . | . o
_ T I L = " J P o ' | ) . ® ®
15007 -_-.-"'*‘7:1"":” ) )r : E -4 ° :’ °. | 4 . ? r | -4 . S
I E ° ..q.o .0 | ° ¢ . ® o .
B 5 ® E g o |7 e
“L_E/ 1000 — I g ® ¢ | ¢
@ ] : %i 8 | -8 -8 .
_I - } I |
o ' . LWP<10 * ., 0 10<LWP<20 " . 20<LWP<30 .
(‘ _; I . |
| m(_v, : A2 2 S . . : L L . . . \ S Y S T R
| L I -16 -14 -12 -10 -8 -16 -14 o _ :1_2_ o -10 -8 -16 -14 o :1_2 o - -10 -8
O |' L L frrrrrrTTT T T T -
0Z:00 04:00 06:00 05:00 10:00 12:00 14:00 16:00 18:00 20:00 Z22:00 : -2 -2 o
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

100 T o400 . 24101 .
; T T BRI Summary and Outlook

® ¥ %) T 5 {; '+ ABL developing single layer clouds in our 21-month remote sensing observations showed clear 15tAIE on
T 60 E 0.06 § 500 | ' boundary layer clouds with negative ACl index, but such ABL development cases with coupled liquid clouds
§ 405 3 - 3 6.0-10%) ' and sub-cloud aerosols are not often happened and captured during a year at JOYCE ( 3 days /year)
=N g 5 S 4.010° ' Future work
20 : £ 0.02 8 ° I= 2 or10% L= The ACl sensitivity test on LWP bin size and the upper limit of the Z integration
o T ool s 4 I - The. 1stAIE analysis on other cloud regimes, e.g. multiple layer lasting clouds, and long time single layer
7 8 9 10 11 12 13 7 8 9 10 11 12 13 7 8 9 10 11 12 13 | lasting clouds
Time UTC Time UTC Time UTG . — AZand B relationship simulation based on aerosol and cloud condensation nuclei in-situ measurements

2015 IUGG, Prague, 22/06-02/07/2015



