
Kilauea
Volcano

Wukong

(Credit: Japan Meteorological Agency/Wikimedia Commons)

Cody

Tonga
Volcano

2023-8-10@银川



(credit: IPCC)

Cool

Cool
Warm

CCN





(Wang et al. 2014, Nature Climate Change)(Rosenfeld et al. 2012, BAMS)

Aerosol−Radiation Effect 

• convection is further enhanced in the 
rainband by lower-level radiative 
heating of absorbing aerosols

Aerosol−Cloud Effect 

• aerosols slow the formation of warm 
rain and cause invigoration of peripheral 
clouds, decreasing the inflow



(Vernier et al. 2020, BAMS) Center of TC Wukong



AOD in 20−23 July 2018 from MERRA2 

AOD



Experiment
Aerosol−radiation effect 

(ARI)
Aerosol−cloud effect 

(ACI)

CLEAN ✘ ✘

RAD ✓ ✘

CLD ✘ ✓

CTL ✓ ✓
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The TC genesis occurs earlier in RAD and CLD than in CTL and CLEAN. 
Why？



ARI: increase of SLP in the TC environment, and radial SLP gradient
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Averaged profiles in high-concentration aerosol region 
(AOD > 0.2)
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{ radius<150 km }

Cody intensifies after 
the volcanic eruption !
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