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I CCN activation

I condensational
growth

I collisional growth

I aqueous chemistry

I precipitation

I wet deposition

I droplet deactivation
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libcloudph++: VOCALS-inspired aerosol processing set-up
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Figure 9: Plots of dry and wet size spectra for ten location within the simulation domain. The locations
and their labels (a–j) are overlaid on plots in Figure 8. The vertical bars at 0.5 µm and 25 µm indicate the
range of particle wet radii which is associated with cloud droplets. See section 5.4 for discussion.
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Coalescence module - current status

I implemented kernels
I Golovin
I Geometric
I Hall
I Hall and Davis

I terminal velocity formulas
I Beard
I Khvorostyanov

I execution policies
I CPU (serial or OpenMP for multi-core CPUs)
I GPU (CUDA for nVidia hardware)
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Coalescence validation - Golovin kernel (CPU)
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Coalescence validation - Golovin kernel (GPU)
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Coalescence validation - Hall kernel (CPU)
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Coalescence validation - Hall kernel (GPU)
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libcloudph++: summary

key features:

I three schemes (all written from scratch):
I 1-moment: Kessler
I 2-moment: Morrison & Grabowski 2008
I Lagrangian: Shima et al. 2009 (Monte-Carlo coalescence)

I Lagrangian scheme optionally GPU-resident (via Thrust)

I compact code (500 / 1000 / 4500 lines of code)

I written using Boost.units – compile-time dimensional analysis

I reusable:
I design: no assumptions on dimensionality or dyn-core type
I documentation: API described in the paper/manual
I legal/practical matters: open source, GPL, hosted on github
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I Lagrangian: Shima et al. 2009 (Monte-Carlo coalescence)

I Lagrangian scheme optionally GPU-resident (via Thrust)

I compact code (500 / 1000 / 4500 lines of code)

I written using Boost.units – compile-time dimensional analysis

I reusable:
I design: no assumptions on dimensionality or dyn-core type
I documentation: API described in the paper/manual
I legal/practical matters: open source, GPL, hosted on github



near-future plans

maintenance (Sylwester)

I unit test automation

I 1.0.0 release (May 2015?)

coalescence (Piotr)

I implement additional kernels (Pinsky, Vohl,...)

I include turbulence effects
(AW kernel, may require modification of the method)

I include effect of van der Waals forces (Rogers, 1990)

aqueous chemistry (Ania)

I finalise implementation (proof-of-concept simulations done)

I chemistry-coalescence aerosol-processing study



Thank you for your attention!

I http://arxiv.org/abs/1310.1905

I http://geosci-model-dev-discuss.net/7/8275/

http://arxiv.org/abs/1310.1905
http://geosci-model-dev-discuss.net/7/8275/
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