
This material is based upon work supported by the National Center for Atmospheric Research, which is a major facility sponsored by the National Science Foundation under Cooperative Agreement No. 1852977.

June 12, 2023

Jadwiga (Yaga) Richter (NCAR) & Doug MacMartin (Cornell University)
Mari Tye, Daniel Visioni, Brian Dobbins & Many Others

ARISE-SAI: Climate Intervention 
simulations for actionable science & 
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Why Climate Intervention?

Solar geoengineering using stratospheric aerosol injection (SAI) 
or Marine Cloud Brightening (MCB) can potentially reduce some 
of the worst consequences of climate change

Global mean surface T will most likely 
reach:

1.5oC over PI in 2025 - 2035     
    

2oC over PI in 2035 - 2060
3.6oF

7.2oF



Partnership between:
SilverLining NGO, NCAR, AWS, 
and University Community

● Shared goal
● Co-designed experiments
● Simulations on Cheyenne 

HPC & AWS Cloud 
Computing

● Community Analysis

Safe Climate Research Initiative

Tuesday 5:30 - 7:30 pm (including Reception)

ARISE: Assessing Responses and Impacts of Solar climate 
intervention on the Earth system 

Main Dataset for Analysis



 

ARISE-SAI Design

Aimed for more realistic experimental setup than GLENS; Co-create with the community 

Control EC

GLENS: 

1 Mt. Pinatubo, ~ 20 Tg SO2

Unrealistic start date; High emissions scenario
EC analysis to focus on high signal-to-noise

Experimental Design:

● Background scenario?
● Start of intervention?
● How much to cool? 
● Injection strategy

ARISE-SAI-1.5

Limited time: teams waiting 
for data! Limited computing



 

ARISE-SAI

ARISE-SAI: Cheyenne

ARISE-SAI-1.0: AWS

ARISE-SAI-2045 AWS

Lots of choices to be made already in 
this space but computing limited

● Background scenario: SSP-2.45
● Start of intervention: 2035
● Cool: to 1.5oC, 1oC
● End simulations in 2070
● Injection altitude lowered to 21.5 km

MacMartin et al. 2022

Multiple scenarios make most sense

Using full TSMLT 
version of 

CESM2(WACCM)



Community Analysis: University Partners 

Engagement from very beginning: focus on science/processes

Examples of other Analysis:
● Rutgers:  Land changes/crops
● Cornell/NOAA: Stratospheric response
● CSU: fire risk, permafrost, extreme 

weather
● UK Met Office: Comparison with 

UKESM

Richter et al. (2022)

No Intervention SAI

https://www.cesm.ucar.edu/community-projects/arise-sai

https://www.cesm.ucar.edu/community-projects/arise-sai


 

Information usable by Stakeholders 

Focus to date has been on global 
analysis, understanding processes

Need to foster closer connections to 
stakeholders and what information is 
needed for decision-makers

Example: Water availability metrics
(Mari Tye in collaboration with RAL)

Utilize expertise across NCAR to create information directly usable by stakeholders

Opportunity to connect with NSF Convergence Proposal

Hydrological Unit Code (HUC) 2 Regions

Relative skill was determined from the ability for CESM2 to reproduce  ~20 
rainfall and runoff indices similar to observations 



 

Future: Information usable by Stakeholders 

Boxes: proportion of total rainfall that comes 
from events heavier than 95th percentile

SAI will likely reduce the intensity of events 
> 95% (smaller contribution to annual total)

Comparison of Extreme Precipitation in Projected Climates (2040 - 2070)

Figure by Mari Tye



 

Looking forward: wishlist

Utilize downscaling methods to provide 
local-scale information

Utilize the NCAR GIS Program’s Climate 
Inspector

Visualization tool that already takes in 
CMIP-type simulations

Temperature, Precipitation: anomaly, 
variability, trends; Single-location figures

Utilize expertise across NCAR to create information directly usable by stakeholders



 

Accessibility: Data on AWS

PROS:
● Accessible & can be downloaded by 

anyone without an account
● Analysis on the cloud possible

CONS: 
● On the cloud analysis not in all’s 

skillset
● No available notebooks/support
● Computationally intensive requires 

‘credits’
● User support: currently unavailable

Idea: To make the data accessible to anyone from anywhere - democratize data & analysis

ARISE-SAI-1.5 uploaded to AWS; ARISE-SAI-1.0 & ARISE-SAI-2045 soon available



 

Summary

We have co-created a community dataset for analysis of climate intervention with and for the 
community: https://www.cesm.ucar.edu/community-projects/arise-sai

ARISE Talks & Reception:    Tuesday 5:30 - 7:30 pm (including Reception)

● There are many dimensions of the climate intervention space; 
Multiple scenarios are needed, yet computational and human 
resources are limited

● Community Input/Support: takes a lot of time
● Dedicated resources are needed to maintain support and 

relationships
● Data ‘up on the cloud’ or on NCAR’s CDG: big step forward, yet 

more needs to be done
● Scientific papers: need to continue; outputs & outreach to  

stakeholders is also needed

Thank you!

Daniel 
Visioni

Cornell U. 

Brian Dobbins
NCAR

https://www.cesm.ucar.edu/community-projects/arise-sai

