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Emulating climate impacts and exposure from

IAM scenarios
IAM scenarios

Aim: Exogenously assess the climate impacts and exposure from IAM + SCM (FalR, MAGICC etc)
emissions scenarios — rapid climate risk

emulation

Background:

Expanding number of emulations (e.g. SCMs) that estimate global warming from an input emissions scenario (e.g.
FalR, MAGICC, OSCAR, etc) — annual timeseries, global and macro-region variables.

« More recently, new approaches to extend this with grid-level assessment, and more climate-related variables
(e.g. temperatures, precipitation (MESMER))

Here:

« Extend approaches for climate impacts and risk assessment — e.g. heatwaves, drought => population exposed
« Pre-process: Climate impacts & exposure data (e.g. from ISIMIP impact models)
« Input: Global mean temperature projection (+IAM scenario), e.g. from AR6 Scenarios database
« Output: Maps & table data of land/population exposure to impacts
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Workflow: Pre-processing impacts data
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Workflow:

Calculate population & land exposure

Available statistics:

Hazard/Difference value for
country/region

« weighted by population

« weighted by land area
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Workflow: Map impacts
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Community consistent output formats

Spatial gridded netCDF format

Multiple indicators, one IAM scenario

IAMC tabular format

< IAMC

Integrated Assessment Modeling Consortium

Founded 2007
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Conclusions

Various indicators prepared to develop database
of gridded and country-level impacts and
exposure

Scripts for interpolation and re-indexing of
datasets

= Input: GMT trajectory by year (.csv)
= Qutput: Impact indicators by year (.csv, netCDF)

Developed in Python: Xarray + Dask parallelized
processing

Fast for single scenarios — large ensembles like
AR6 more difficult

Uncertainties

= Socioeconomic uncertainty covered
= Climate model uncertainty possible but not yet
= Threshold approach

Next steps

« Extend to more indicators + vulnerability
« Launch open source

 Facilitate batch processing of IAM scenarios for
online data processing and model intercomparison

« Support assessment of unknown emissions
scenarios, including overshoot

« Support IPCC WG1-WG2-WG3 integration

IAM scenarios
+ SCM (FalR, MAGICC etc)
= rapid climate risk emulation
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