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1. Rapidly understand climate impacts
from any new emissions pathway
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Why emulate?

You don’t have access to the original models

You don’t have the computing power, expertise or budget to run them
You need only a reduced form representation of the results

You need to do it orders of magnitude faster

You need flexibility to explore huge sample spaces and behaviours

You like to reduce lifetimes of careers and knowledge into a few equations
You don’t mind irritating whole communities
Because you don't let perfect be the enemy of progress
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Earth System emulators (MESMER, STITCHES, fldgen..., PRIME)

« Gridded climate variables, at annual or monthly resolution as
timeseries with natural variability

« Temperature, precipitation, soil moisture, fire weather,...
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Break free from
the RCP-SSPs?

How can we
estimate climate

impacts before
the new
ScenarioMIP

runs are

ScenarioMIP for CMIP7 preliminary design com pleted by
the CMI ng;zﬁr;;i;’;;LL::t::;fyi?;




Aim: Rapid emulation of long-term climate

impacts & risk indicators

More impacts

Temp & Precip. extremes, B W B B Y .

drought, CDD, hydrology, -

crop yield potentials, fire
weather, ...

RAPID IMPACT MODEL EMULATOR

SSP and model
uncertainties L |AN\C

Climate_lmpact model eeeeeeeeeeeeeeeeeeeeeeeeeeee ;53:33:;‘33 ISIMIP
quantiles ﬁ lllll e

SSPs for population
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Community friendly
Designed for ISIMIP & IAM

inter-operability and inter-
comparison

Uses Global Warming Level approaches for rapid
assessment of climate hazard exposure
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What impacts?

Pre-release v0.4 https://zenodo.org/records/10868066 (in review - ESSD)

Precipitation Hydrology Outputs
(runoff & discharge)  Hazard (absolute values), e.g. heatwave
» Heavy precipitation days  + Drought intensity days/yr
» Wet & very wet days » Seasonality . : o
* Precipitation intensity * Interannual variability Relative change to 1974-2004 e.g. % change
index  Water stress » Hazard (bivariate) score (0-6), measures
« Consecutive dry days absolute conditions and relative change
Data
Temperature Land* - Mostly ISIMIP3b (CMIP6), GCMs + GHMs
* Heat wave events : : o
« Tropical nights Crop yield potential « GWLs—-1.2,1.5,2,2.5,3,3.5°C
Aggregation
Energy demands Fire weather indices « country, region, World
- FWI x4  Mean, population, land-area, GDP-weighted*
» Cooling degree days » Vapour pressure
* Energy intensity* Deficit
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https://zenodo.org/records/10868066

Example results for 3 IPCC illustrative
pathways 2070 Exposure to significant change in “wet days”
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Example results for 3 IPCC illustrative
pathways 2070 Exposure in North America
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IMP_marker
Bl Current Policies
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C @ @File Cj/Users/byers/Github/rime/rime/test_map_notebook.html aQ ¥ O ¢« oM@ &2 & N

Climate impacts in 2063 (GCAM 5.3, NGF S2_Current Policies)
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Software and data — pre-release in the wild!

www.github.com/iiasa/rime Pre-release v0.4 https://zenodo.org/records/10868066

(] m 25 github.com/iiasa/rime & a 0 - o = E ‘0. e ~ I~ D |
| % O®O0OMZ2E6En SHE B
& rime Private & Watch 4 ~ Y Fork 0 = Y2 Star 0 -

e om jia:
P main ~ P 3branches © Otags Go to file Add file - <» Code About & Publisned March 28, 2024 | Version 0.4

Rapid Impact Model Emulator
9 byersiiasa Merge pull request #2 /python setup .. X edidsc 2daysago YO 23 commits . . .

D Readme Climate Solutions Explorer - hazard, impacts and exposure data T

i Initial co I W a0 GPL-3.0 license 2
B github/workflows ital commit 3 weeks ago - % Wenming, Michaela Frank, Stefan Hooke, Daniel Nguy Saloh, Yusuke?
i A Activity Wogerer, Michael' @: Krey, Volker' Keywan' @; van Ruivj
W doc Setup repo and add files from climate_impacts_processing repo 3 weeks ago PRI, IR S T Show aflatons 660 176
0 stars
z = w @ VIEWS & DOWNLOADS

| rime fix syntax errors Tht

@ 4watching This is a pre-release dataset and is subject to change.
@ .gitignore nitial commit 3 weeks ago 0 fork 2 oN ore feaks

o9 T e k4 ofiss The Climate Solutions Explorer website maps and presents information about mitigation pathways, avoided climate impacts, vunerabilities and risks arising from development
; - . . . and climate change. www.climate-solutions-explorer.eu
[3 LICENSE Setup repo and add files from climate_impacts_processing repo 3 weeks ago
Using the latest data, state-of-the-art models were used to assess the future frends of indicators of development- and climate-induced challenges.
[ README.md Update README. Releases \Versions
Updated gridded global climate and impact model data are based on CMIPE and CMIPS projections, using a subset of models from the ISIMIP project that have been
) requirements.bxt do setup config and requiremen Na releases published consistently downscaled and bias-corrected. The data includes various indicators (~30) relating o extremes of precipitation and temperature (e.g. from Expert Team on Climate )
- R Change Detection and Indices), hydrological variables inciuding runoff and discharge, heat stress (fom wet bulb temperature) events (multiple statistics and durations), and Version 0.4 a2 2nt
O setupcio do setup config and requirements cooling degree days, as well as further indicators relating (o air pollution (PM2.5 from the GAINs model), and crop yields and natural habitat land-use change (biodiversity 10.5281izenodo. 10863066
= pressure) from the GLOBIOM mode!
O3 setuppy Initial commit T Indicators were calculated at a spatial resolution of 0.5° (approximately 50km at the equator), and subsequently spatially aggregated to the country level - from which population
9 and land area exposure to the impacts were calculated. This has enabled the country-by-country comparison of national climate impacts and avoided exposure. Impacts were
published calculated at global mean temperature intervals, ie. 1.2, 15,2, 2.5, 3, and 3.5 °C, compared to a pre-industrial climate. Jul 11,
= READMEmd 7 g
HRACkI0s The dataset includes:
= Global gridded projections (In netcdf format) of all the climate impact indicators at 0.5° spatial resolution, at global warming levels of 1.2, 1.5, 2, 2.5, 3,and 3.5 °C Version 0.1 Moy 122
RI M E - Ra p I d I m pa Ct M od el E m u Ia to r & « For each GWL, maps for the absolute indicator values, the relative difference, and the scores are provided. The naming format is: 43
Languages [short_indicator_name]_[ssp]_[gwi]_[metric].nc4. Included in the zip files are also the intermediate output files containing the multi-model ensemble statistics for the
GWLS and the reference period. The naming format for these files is either [ISIMIP protocol] MM_[short_indicator_name].nc for the GWLS or [ISIMIP View all 4 versions
Copyright (c) 2023 IIASA protocol]_MM_historical_[short_indicator_name] for the reference period

® Jupyter Notebook 84,6

e all versions by using

« Tabular data (Excel csv) is also provided, aggregating the impact indicators to the country level, for both hazards and exposure (both population and land) Cite all versions? You ca
= The .zip archive table_output_climate_exposure.zip" contains the tabular data for all indicators. For each indicator, two csv files are provided: one for country-level data 261/2en0d0.7971429. This
and one for the R10 regions and the EU. Heatwave and precipitation indicators are grouped into one file. iest one. Read mol
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Further details on the methodology and indicator definitions are available on the Data Story page -

solutions-explorer.cw/story/data

Free as in Freedom K lOLlEd

SPOInRnE

B ot s S ST = itHub e I, ~ www.climate-solutions-explorer.eu

python xarray

il
Implementation pandas #93sK

Release Notes (v0.4)

GitHub

# International Institute for

w» Applied Systems Analysis

I'1ASA www.iiasa.ac.at



https://zenodo.org/records/10868066
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Multi-Scenario
Framework

Earth System * Earth System feedbacks
* CDR Risk Taxonomy
* SRM uncertainties

Risks

Global tempera-
ture projections

| MAGICC

GFDL-ESM

Regional climate
projections

MESMER

Extreme weather

[ ow

URBCLIM, CLIMADA

Sectoral Climate Impacts

Permafrost, biosphere, forest Cryospheric, ocean and marine
fires and terrestrial species loss species loss
ORCHIDEE, MAGICC SLR Module,

WALLACE INITIATIVE, OGGM, GFDL ESM2M,

FIREMIP DBEM

City Scale High Resolution Modelling

obl®

PROVIDE - Emulator focussed modelling framework PRoOVIDE

Hydrological changes,  Economic impacts
Agriculture, Labour vulnerability and
Productivity adaptation
b6 fi
GRACE
ISIMIP, SSPs :
AGMIP

H2020 developed emulator focussed, multi-scenario modelling framework for
range of climate forcings and selected sectoral impacts

- PROVIDE, GA No. 101003687

07.06.2024 | PROVIDE | Location
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PROVIDE - Climate Risk Dashboard PROVIDE

Assessment of avoidable/unavoidable climate
Climate projections for AR6 WG3 scenarios

risks
B Current Policies [ 1.5 - low demand [l Delayed Action Other scenarios Global mean temperature in °C
3
100% . @
. isaf
® ° - !
80% 2 ® Delayed climate action
o® ()
Avoidable risk =
60% &
0l 1
O 2020 2040 2060 2080 2100
40% ()
_.

20% Unavoidable risk, even in a highest

ambition scenario

Urban level climate information

0%
Today's risk 2030 2050 2100

About the data v  Download graph v  Download data

First version of emulator based dashboard online:
https://climate-risk-dashboard.climateanalytics.org

Ongoing development and integration of sectoral climate
variables

- PROVIDE, GA No. 101003687



https://climate-risk-dashboard.climateanalytics.org/

ross-sectoral ISIMIP and PROCLIA
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