Why

UFP > CCN, ACI

Sources, budget, quantificatien?
Obs representative?
Surface (PBL) / mountain (FT)

IMPACT: weather - climate

Torrential rains, drought | How many particles in this area?
Gladstone (GBR, May 2024)
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> 42% of all Nano-Particle Events

see also Buzorius et al, 2001
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Aerosols, CPC, OPC, SMPS
Size distribution 4.5 nm - 20 um
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INJECTION OF UFP >500 <1000 m
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T/ DP 24 /9.5°C
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PATCHWORK BLANKET OF UFP OVER NORTHERN GERMANY 500 m agl (COSMO_ART)
Junkermann et al, 2016
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Diurnal PBL-Cycle (SGP) and emission into residual layer or noct. FT
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UFP event - veering plume, well mixed PBL, cloud base ~ 2500 m, 3.7.2009 ﬂ(IT

Karlsruhe Institute of Technology
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In the daytime, valleys and canyons act as chimneys pumping pollutants
from lowest layers and transporting them upward, possibly to Piton Ma“ido
D. Lesou“ef et al. 2011
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CONVERSION TO CLEAN FUEL
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A FEW BUDGET ESTIMATES
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Xausa et al, 2018, ACP, ECHAM-HAM
Advancing global aerosol simulations with size-segregated
anthropogenic particle number emissions

the lower level SO4 (0-100 m) is split equally between the Aitken and accumulation mode
r=30 nm r=75nm

higher level SO4 (100 m and above) is split equally between the accumulation mode and coarse mode.

ssions ABOVE 100 m?

NEITHER NANO- NOR AITKEN MODE emi

REALITY r = 3-6 nm at 500-700 m : if“"”"'lJ!W-h’% :

KA Power Station plume

GORDON ET AL 2017 Junkermann et al, 2011

Causes and importance of new particle formation in the
present-day and preindustrial atmospheres

GLOMAP, spraklen et al, 2011
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shipping, industry and power-plant
emissions: =500 nm, ¢ =2.0
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CLIMATE IMPACT (GWP) ﬂ(IT
Rosenfeld, 2008 Nare i iy

Daniel Rosenfeld
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SUMMARY

Peak UFP from prim. +sec. Advection aloft

Surface => ther onvection requj NPE

Mountain sités'=> ra fhours
Representative for cloud base?
Models? History?

Budget - relevance

1t - torrent
e 8 latent energy |
e LWC « -30%
Fa B - H,O column dens.
Symptoms similar to GW (add® diff. timing, altitude

f—



PLUS

Home > Infrared heating > Application > Infrared ceiling heater

INFRARED CEILING HEATER






GLOMAP Model, Spracklen et al, 2010, ACP, see also Gordon et al, 2017, JGR

Explaining global surface aerosol number concentrations in terms of
primary emissions and particle formation /

Causes and importance of new particle formation in the present-day and
preindustrial atmospheres

We emit primary sulfate at the rate (2.5% of SO2 emissions) and using the
size distribution suggested by AEROCOM (road transport: number median radius, r=15
nm, o =1.8; shipping, industry and power-plant emissions: r=500 nm, o =2.0;

The empirical particle formation mechanism is based on observation of particle formation
events made at the surface and there is some evidence to suggest that formation events
are less likely in the lower FT (Heintzenberg et al., 2008; O’Dowd et al., 2009).

Additionally, observations of the vertical profile of CN number concentrations typically
show maxima at the surface and in the UT and a minimum in the lower FT (Clarke and

Kapustin, 2002; Schroder et al., 2002; Singh et al., 2002).

See also Platis 2016, Altstaedter, 2017 and Junkermann 2011, 2015, 2016........



WANG et al 2023, SGP-NPE
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Weller et al,
2018, ACP
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