Conceptual Model of Cloud Invigoration
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Presenter
Presentation Notes
Figure 2 of Fan et al. (2016): Mechanism describing the impact of aerosols on the whole life cycle of deep convective clouds (Fan et al. 2013). In the polluted environment, convective cores detrain larger amounts of cloud hydrometeors of much smaller sizes, leading to larger expansion and much slower dissipation of stratiform/anvil clouds resulting from smaller fall velocities of ice particles due to reduced sizes. Therefore, larger cloud cover, higher CTH, and thicker clouds are observed in the polluted storm.



Early March Cloud Properties - AQUA/MODIS
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Early March Cloud Properties — AQUA/

MODIS

AQUA/MODIS Cloud Optical Thickness
7 March 2020 0515 UTC
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Early March Cloud Properties - AQUA/MODIS
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Trajectory Comparison

NOAA HYSPLIT MODEL
Backward trajectories ending at 1200 UTC 07 Mar 20
GFSQ Meteorological Data

Source % at multiple locations
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Job ID: 179889 Job Start: Mon Mar 30 13:11:08 UTC 2020
Source 1 lat.: 37.090240 lon.: 117.070312 hgts: 1000, 5000, 10000 m AGL
Trajectory Direction: Backward  Duration: 36 hrs
Vertical Motion Calculation Method: Model Vertical Velocity
Meteorology: 00002 7 Mar 2020 - GFS0p25
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Discussion

* |n general, over central China on 7 March 2020, large cloud optical
thickness values correspond to small cloud effective radius values
and cold cloud top temperatures.
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cloud effective radius values (< 30 um) associated with large
optical thickness values for a particular cloud system signifies
uted cloud with a large concentration of small cloud particles.

* |n addition, this condition is associated with thicker clouds that are

taller

(colder cloud tops) and have longer lifetimes (more

persistent), and possibly indicate the occurrence of the aerosol
indirect effect of “cloud microphysical invigoration”.
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