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Introduction to cloud 
modeling

Exercise 2: collision-coalescence
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Singularity container ...

1) Install Singularity container

2) Download UWLCM image definition:
$  wget https://raw.githubusercontent.com/igfuw/UWLCM/
master/singularity/sng_ubuntu_18_04_cuda_10_0

3) Build the image:
$ sudo singularity build sng_ubuntu_18_04_cuda_10_0.sif 
sng_ubuntu_18_04_cuda_10_0
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Introduction

● Pure collision-coalescence in a box model 

● Comparison of the droplet size spectra from super-
droplet method with the Smoluchowski equation

● Using the Golovin kernel – analytical solution of the 
Smoluchowski equation

● Super-droplet modeled using the libcloudph++ 
library via a python script 

● Stochasticity in the super-droplet method: tests for 
different numbers of super-droplets
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Installing libcloudph++
1) Start a shell within the built image:

$ singularity shell sng_ubuntu_18_04_cuda_10_0.sif

2) Get libcloudph++ code:
git clone https://github.com/igfuw/libcloudphxx

3) In main libcloudphxx directory, make a build 
directory (e.g. “build”)

4) In build directory, run cmake to configure 
the build:
$ cmake .. -DCMAKE_INSTALL_PREFIX=../../usr

5) Compile:
$ make 

6) Install:
$ make install
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Running the script
1) Download the script (ex_2_coalescence_golovin.py) 

from igf.fuw.edu.pl into the directory, in which 
libcloudph++ directory is located

2) Run it with python:
$ python ex_2_coalescence_golovin.py
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Tasks

● Plot super-droplet and Smoluchowski results 
at t=500s and t=1000s on one plot

● Make such plot for different numbers of 
super-droplets: 10^2, 10^3, 10^4, 10^5
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