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15 years, 30 sub projects, >200,000 volunteers, >200M model-years

Our laboratory: the world’s largest 
climate modeling facility



www.oerc.ox.ac.uk

  CPDN Network



www.oerc.ox.ac.uk

Computing 
Infrastructure
Computing 

Infrastructure

Climate models

Volunteer

Papers

Very large ensembles of simulations can be generated by using this framework.

Experiment

Results

Project 
Scientist

Distributed Computing



www.oerc.ox.ac.uk

Berkeley Open Infrastructure for Network Computing (BOINC)

- Distributed computing framework

- Maintained by an open source community

- L-GPL 3.0 licensed

- Allows the use of volunteer computational resources, 
computational cycles that would have gone to waste

- Used by a variety of academic projects, across a variety of 
disciplines
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Arrangement of BOINC services, can be 
located on a single server or distributed across 
a number of servers
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Long-term risks:

1. Infrastructure disruption risk

2. Retaining and recruiting new volunteers

3. Maintaining the engagement of the scientific community

4. Maintaining long-term consistency and availability of data

I will focus on: 1. Infrastructure and 2. Volunteers
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Current setup:

Migrated from a physical server model to a cloud based model

Infrastructure
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Current infrastructure
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- Distributed and replicated BOINC services across 3 clouds and backup 
project  allows the diversion of disrupted services→

- Standard template for all servers, using best practices

- Backup project acts as a whole project mirror

- Replicated databases using master-slave relationship

- Global network of upload servers  allows diversion of disrupted uploads→
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However in March/April 2018 we had this:

All services were diverted
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2. Volunteer Engagement
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Completed simulations per year since the 
start of the project:
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Computational time donated:

Saturation

2013/2014 floods study

114,000 yrs
donated 

17,000 years donated
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Number of new volunteers signing up:
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UK 2013/2014 Floods: ClimatePrediction.net study released in Feb 2016

Volunteer recruitment: how effective is news?
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UK Winter 2014 Floods

- 2014 flooding has 
been described as 1 in 
100 year event in terms 
of rainfall volume

- Return time plot shows 
1 in 80 year event in 
terms of risk

- Risk of very wet winter 
has increased by 25%
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New volunteers joining the project around 
February 2016:
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How long did new volunteers stay engaged 
with the project?

Total number of volunteers: 214,400
More than one week: 142,200
Average length of time: 1 yr 11.5 mths
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How long did new volunteers stay engaged with 
the project if they engaged with the forum?

Total number of volunteers: 3,127
Average length of time: 7 yrs, 5 mths
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How has the number of people who have 
stayed engaged for one week changed 
with time?
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Conclusions

- Infrastructure risk: distributed and replicated BOINC services
- Volunteer recruitment: news campaigns around scientific publications 
are effective
- Volunteer retention: volunteers engaging with forums -> volunteers stay 
engaged longer with the project
- Provides resource that is continually improving as volunteers upgrade 
machines

- Future work: will link volunteers contributions with publications

- CPDN has enjoyed a consistent level of support from the volunteer 
community, which has resulted in the provision of a long term, unique 
resource to climate science, and resulting contribution of scientific output 
to climate science
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