
Many Thanks for a great final conference





CRESCENDO (in words)

• 7 Improved Earth system models

• Forcing data developed for CMIP6 historical and future (scenarioMIP) ssps

• Contributed to (led) the scientific/technical development of CMIP6 and numerous MIPs

• Realized simulations for: DECK, scenarioMIP, AerchemMIP, C4MIP, LUMIP, LS3MIP and OMIP

• Most of the data now on the ESGF

• Numerous papers/analyses of CMIP6 data (completed/ongoing/planned)

• The Porsche version of ESMValTool 2.0 developed, released and documented

• Numerous public/policy dissemination events, apps, policy briefs, videos, school visits

• ~ 300 peer reviewed publications (and counting)

• Some good memories, some old friendships and some new ones



videos

musical

infographics

serious gaming



Crescendo data deployment in app

• Tyndall-funded collaborative work stream with EarthSystemData, UK

• To import, process & visualise Crescendo data in ESD Research app 

and distribute freely as outreach tool.

• ESMs ported: 

• UKESM1-LL-0;  CNRM-ESM; EC-EARTH; IPSL-ESM; MPI-ESM; NorESM

• Plus multi-model mean

Highlight: ScienceBrief Review of wildfires 

published Jan 2020 and updated Sep 2020, 

informing discussions ahead of COP26.

Published Briefs: Cyclones, heatwaves, floods, 

Arctic amplification, carbon-climate feedbacks 

ScienceBrief Reviews: cyclones (completed), heatwaves, 

Arctic amplification, floods, carbon-climate feedbacks 

(coming soon).

https://sciencebrief.org/uploads/reviews/ScienceBrief_Review_WILDFIRES_Jan2020.pdf
https://sciencebrief.org/uploads/reviews/ScienceBrief_Review_WILDFIRES_Jan2020.pdf
https://sciencebrief.org/uploads/reviews/ScienceBrief_Review_WILDFIRES_Sep2020.pdf


WP7: Earth System Model Evaluation Tool (ESMValTool) Version 2

Release v2.0 August 2020

• Open source community development 

on GitHub (> 200 developers, > 70 

international institutes)

• Rapid development since the first release 

in 2016 with support of CRESCENDO and 

other FP7 / H2020 projects

• Online documentation 

• Now a well-tested tool providing end-to-

end provenance to ensure reproducibility

• Used in several IPCC WGI AR6 chapters

Weigel et al., GMD (in rev.)

Diagnostics for extreme events, regional 

and impact evaluation

Righi et al., GMD (2020)

Technical overview

Eyring et al., GMD (2020)

Large-scale diagnostics

Lauer et al., GMD (2020)

Diagnostics for emergent constraints and 

future projections



WP14: ISIMIP-CRESCENDO workshop summer 2019

Selecting ESMs for use in impacts modelling research

Outcomes

• Recommendations that helped select

5 core CMIP6 ESMS for ISIMIP3

(3 CRESCENDO models)

• Bias corrected CMIP6 ESM data 

• New bias adjusted ERA5 reanalysis



WP8 Highlight: 

Workshop on Model Evaluation and Emergent Constraints 
at the Aspen Global Change Institute (August 2017)

Supported by CRESCENDO; organized by Veronika Eyring; involving 7 participants from CRESCENDO (Eyring, 

Cox, Gier, Kwiatkowski, Jones, Lorenz, Williamson); and leading directly to many key papers, including:

➢ Eyring et al. (includes Cox, Gier, Kwiatkowski, Jones, Lorenz, Williamson), Nature Climate Change (2017)

➢ Hall et al. (includes Cox, Williamson), Nature Climate Change (2017).

➢ Williamson et al., Reviews of Modern Physics (in press).



WP10: SSPs for CMIP6 



WP12 : generally warmer outcomes for SSPs compared to the CMIP5 RCP scenarios. This is a consequence of

a) an increased range of Effective Climate Sensitivity (ECS) exhibited by a number of CRESCENDO and CMIP6 
models (Meehl et al. 2020)

b) an enhanced effective radiative forcing in the CMIP6 SSPs compared to the CMIP5 RCPs (Wyser et al. 2020)



WP9 Highlight

• Contribution of Aerosols and Chemistry to historical effective 
radiative forcing from CRESCENDO and other CMIP6 ESMs

• Aerosol and Chemistry contributions to climate sensitivity in 
CRESCENDO ESMs

• Overall non-negligible negative feedback -0.2 Wm-2K-1

Aerosol, 

chemistry 

feedbacks

Thornhill et al. 2021
Effective radiative forcing from emissions of reactive 

gases and aerosols – a multi-model comparison 

Thornhill et al. 2021
Climate-driven chemistry and aerosol 

feedbacks in CMIP6 Earth system models



WP3: Atmosphere
Demonstrable improvement (or modification) in long-standing model biases in tropical precipitation

Balkanski et al. (2021)

Observed iron oxide content in 

clay and silt fractions

Atmospheric absorption increases with 

iron oxide content

Impact on Summertime mean 

precipitation from absorption by dust

https://acp.copernicus.org/preprints/acp-2021-12/


WP2 Highlight – A collective improvement in the representation of 

the biological pump in ESMs

Variable C:N:P Stoechiometry
(IPSL, Kwiatkowski et al. 2018, 2019)

Explicit heterotrophic Bacteria
(CMCC, modified from Vichi et al. 2011) 

Variable Lability

for POC
(IPSL, Aumont et al. 2017)

Explicit Diurnal 

Vertical Migration
(IPSL, Aumont et al. 

2018, Dupont et al. in 

prep)

Mechanistic

Sinking Scheme
(MPIM, Maerz et al. 

2020)

Interactive Water 

column – Sediment
(NorESM, Tjiputra et al. )



Involved: 

• 5 CRESCENDO ESMs 

+ 4 other CMIP6 

ESMs 

Common features: 

• Extratropical cooling 

due to albedo 

increase

• Tropical warming due 

to a reduction in 

evapo-transpiration

Unexpected: 

• cooling in UKESM 

and EC-Earth, also 

over land in tropics

Boysen et al., Biogeosciences, 2020
Only statistically significant changes are shown

WP1 : Temperature response to 

idealized deforestation: LUMIP



WP4: Atmosphere evaluation: Can ESMs capture climate driven changes in atmospheric composition? 

Biogenic Volatile 

Organic Compounds

(BVOCs)

Biogenic Secondary 

Organic Aerosol 

(SOA)

?

Observations from Annele Virtanen, Taina Yli-Juuti (University of 

Eastern Finland), Liine Heikkinen, Mikko Aijälä, Mikael Ehn, 

Tuukka Petäjä (University of Helsinki), Tero Mielonen, Harri 

Kokkola, Antti Arola, Antti Lipponen (FMI)

Models with prognostic vegetation couple to 

land-surface + atmosphere models able to 

best capture strength of observed 

relationship between organic aerosol mass 

and temperature at a boreal forest site

Scott et al., 2021, in prep



• CMIP6 models have improved ocean physics (mixed-layer depth, oml)

• Key biogeochemical fields; carbon fluxes & surface chlorophyll also improved

• Other tracers, oxygen and silicon show little improvement

WP5 : #1 tracking performance change for marine biogeochemical models

between CMIP5 and CMIP6; Séférian et al. (2020)

#2 Implementation of metrics for 

marine biogeochemistry

performace in ESMValTool

• Coding school in Feb 2019

• A set of marine biogeochemical

metrics were developed during this

workshop to enable comparison of

ESMs against recent satellite data



WP4: Permafrost module evaluation
• Evaluation metrics defined in relation to air temperature (to avoid climate model biases)

• Permafrost physics in CMIP6 ensemble very similar to CMIP5 ensemble

• Some models have better snow insulation / deeper soil profile in CMIP6

• Overall small improvement in the representation of the permafrost extent

Burke et al. 2020, 

Cryosphere

Observed

Model-Observed

Effective 

Snowdepth (m)

Maximum permafrost thawdepth (m)

Results:



• We still have the final report to produce

• And then your institutes should get some more cash from the EU

• Many Thanks for all your help, enthusiasm and friendship over the past 5 years

• Esp. the RT and WP leads and our Advisory Board (Bill, Claire and Denise)

• Particular thanks to Hazel and Alberto (the project managers who ran the show)
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• Lets hope we can all meet again soon in a bar near someone!


