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Climate impacts emulation and integration with IAM scenarios

1. Demonstrate integration into 1AM for building cooling demands:
 Emulate climate impacts on energy intensity for cooling using ISIMIP forcing data
 Use as inputs into IAM scenarios

2. Climate impacts emulation from IAM scenarios :

 Expanding number of emulators (e.qg., FalR, MAGICC, OSCAR, etc.) that from an input
emissions scenario, estimate global warming (e.g.- annual timeseries, global and macro-
region variables. New approaches to extend this with grid-level assessment, and more
climate-related variables e.g. temperatures, precipitation (MESMER, STITCHES)

« 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)

e Input: Global mean temperature projection (+IAM scenario), e.g., from AR6 Scenarios
database

 OQutput: Maps & table data of land/population exposure to impacts
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1. Climate impacts on buildings cooling

demand

Problem: IAMs constrained to running climate
impacts based on SSP-RCP trajectories

CHILLED is a gridded space cooling/heating demand
model (Mastrucci et al. 2018) - inputs to MESSAGEix

Computationally expensive, constrained by SSP-RCP
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1. CHILLED emulation with regional response functions

CHILLED-STURM emulator
CC scenarios using regional
response function

Input: Emissions|CO2,
cumulative at each timestep,
for any unseen scenario

Output: Temporal
projections of energy
intensity, by region, building
type, cooling method, SSP
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model: MESS5-CHILL-URM - variable: Elec_Intensity|AC|exist
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Electricity Generation [EJ/yr]

1. IAM electricity gen. response to CC
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2. Workflow: Map impacts

AR6DB - GSAT p50 - MAGICC
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2. Community consistent output formats

Spatial gridded netCDF form.

One IAM scenario, multiple indicators,

) floate4

) floate4
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Conclusions

1. Impacts integration into IAMs

Test more impacts, e.qg., hydrology, water
supply, power supply, biomass potential
(CDR)

Apply similar methods to adaptation options

Explore mitigation-adaptation synergies and
tradeoffs

Support cIimate impacts assessment of
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2. Rapid impacts emulation

Next steps

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)

* Output: Impact indicators by year (.csv, netCDF)

Developed in Python: Xarray + Dask parallelized
processing. Fast for single scenarios - large
ensembles like AR6 more difficult

Extend to more indicators + vulnerability
Launch open source

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

Support IPCC WG1-WG2-WG3 integration
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Workflow: Calculate population & land
exposure

Exposed population

B 1 2°C (fodsy) M 1.5°C (unawidsbie) M 2.0°C
25:C I =0 B 50

120.0M
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Available statistics: Exposure statistics:
e B0.0M
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country/region g
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« weighted by land area
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11 Byers, Mastrucci, et al. - Closing loops - the rapid emulation of climate risks and integration into IAMs



