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Dependence of S on updraft

12 I I 1 I 12 1 I I 1 1

(@) Num - 60000 (b) Num - 60000
@ In N, vsInAl ] @—In N vs In Al ] * Nd from MODO06
—@—In N, vs In AOD —@—In N, vs In AOD * AOD/Al from MODO08 _
-{ 50000 - 50000 * CBH &CGT from MISR observation

> 10} £ » 1.0 & (Bohm et al, AMT, 2019)
(o] 7)) o w
5 {40000 § 5 40000 &
z £ z £
QO |l T s O cu.
o 430000 » © 30000 2
£ 08 5 £08 o
[7) B aiatattalade™ " widedaiabtl * ity —_ w I
> o > o

o o ° Ko
= - 20000 g > 20000 g
= z £ z

06 410000 06 10000
1 M 1 M 1 " | " 1 M 1 " 1 M 1 N 1 0
300 600 900 1200 1500 1800 300 600 900 1200 1500
CBH (m) CGT (m)

* Cloud base height (CBH) and cloud geometric thickness (CGT) as proxies of updraft

(Zheng and Rosenfeld, GRL, 2015)
e Stronger aerosol-cloud interactions at larger updraft velocity
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Dependence of S on retrieval biases

*  cloud contamination
* cloud adjacency (or 3-D) effect .
* aerosol swelling effect Nd: quahty-assured Nd

0.25 (Grosvenor et al., Rev. Geophys, 2018)
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*distance to nearest cloudy pixel from clear pixels for aerosol retrieval
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Dependence of S on vertical co-location of aerosol and cloud

* Nd from MODO06
* S04 from MERRA-2
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* Use of SO4C can result in a nearly twofold enhancement of the estimated S

* Use of near-surface aerosol measurements is promising
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Conclusions

* Sources of the uncertainty in S from satellite-based method:

? - updraft

1 - precipitation

§ - retrieval biases

4 - vertical co-location of aerosol and cloud

 What’s next?
- an ‘optimal’ estimate of RFaci

Jia, H., Quaas, J., Gryspeerdt, E., Bbhm, C., and Sourdeval, O.: Addressing the difficulties in quantifying the Twomey
effect for marine warm clouds from multi-sensor satellite observations and reanalysis, Atmos. Chem. Phys.
Discuss. [preprint], https://doi.org/10.5194/acp-2021-999, in review, 2022.
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