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Challenges
• Coupling different 

models together

• Computational power

• Multiple models and 
workflows

• Having an open, 
sustainable platform

• High resolution data

Climate scenarios

Changes to Hazard 

Socio-economic 
scenarios

Changes to 
Vulnerability and 

Exposure
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How does OpenCLIM use DAFNI?

• Deploying models
• Data pre-

processing
• Designing and 

deploying 
workflows

• Running 
workflows

• Data sharing

OpenCLIM Team
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models
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preparation 
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impact 

workflows
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Scenarios

Visualisation tools

Assets on 
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DAFNI 
workflows

Data archive 
on DAFNID
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Which climate hazards? 

• Workflows/hazard areas
1. Biodiversity and land cover 
2. Urban development 
3. Agriculture 
4. Heat stress 
5. Inland flooding 
6. Drought and Water supply

• These workflows are not
independent and links will 
exist between these

Change in yield 2080 
(current arable land only)

Change in exposure by 2080 to 
increasing temperatures
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Example workflow
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• Existing buildings

• Projected new population

• Transport links

• Other attractors for 
development

• Constraints for development

Workflow example

processing processing processing processing processing model output
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Tool sets

Zip

Re-project

Extract

Select by 
Attribute

….

Move files

Merge 
(vector)

Union

• Suite of generic tools

Rasterise 
coverage

Rasterise 
proximity

Clip
At a 100m resolution, the 
% of land covered by 
development
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Data
• National and local analysis

• OS MasterMap

• UKCP18

• Socio-economic scenarios
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DAFNI API
• Script running of 

workflows

• Can initiate large 
runs quickly

• Can script in 
other steps
• e.g uploading 

and 
downloading 
data

Existing workflow ID 
from DAFNI

Create a list of 
parameter sets using 
DAFNI schema with 
parameters set above

Set the parameters we 
want to use in the 
workflow

Loop through the list of 
parameter sets

Run a parameter 
set/workflow instance 
on DAFNI
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DAFNI API +
Generate 

parameter 
sets for 

workflow 
inputs

Run 
parameter set 

(returns 
instance ID)

Check  if 
completed

Fetch data 
outputs 

generated by 
instance

Write 
instance 

information 
to metadata

Fetch next 
parameter set 

in list

• Couple different workflows together

• Can add in our own ‘local’ steps
• E.g store metadata for workflow management, data cube population

• Run services e.g. web interfaces

Could run a second 
workflow here using the 

outputs of the first
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Provenance management

• Data & results 

• Model versioning
• Tests and uploads

• Workflow versioning

Developer uploads 
changes to model 

to GitHub

Developer creates 
new release and 
GitHub runs tests

GitHub uploads to 
DAFNI, creating 

new model 
version ID

New model 
version available 
to use on DAFNI

User updates 
workflow version 
– DAFNI assigns 
new version ID
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Summary

• DAFNI provides a platform to build the OpenCLIM 
framework

• The flexibility of the platform enables a dynamic 
approach to how OpenCLIM uses DAFNI

• DAFNI has evolved to meet the needs of the 
project

• It provides a legacy for the OpenCLIM project

• A platform to share models and data

https://logos-download.com/wp-content/uploads/2016/12/University_of_Bristol_logo.png


Thanks for listening

Dr Craig Robson (craig.robson1@ncl.ac.uk)
Newcastle University
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