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Astronaut photo ISS059-E-367 34, courtesy of the Earth Science and Remote Sensing Unit, Johnson Space Center



1. Set priorities for

— what we need to
study — and
determine criteria for
when to stop.
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Diamond et al. (2022), PNAS
doi:10.1073/pnas.2118379119

PHYSICAL SCIENCE CHECKPOINTS IN
MARINE CLOUD BRIGHTENING RESEARCH

Current state of scientific
knowledge about MCB . ) Generation & Delivery

Exit if infeasible to generate
and deliver particles of the
proper size.

Local Cloud Adjustments
Exit if reductions in cloud < X

water substantially offset
microphysical brightening.

Scale of Susceptible Clouds
Exit if clouds susceptible to brighten-
ing do not consistently occur at the

necessary regional or global scales.

Signal Detection

Exit if changes would not be detectable

[ from space within a timeframe that

I would allow for changes in response to

| new conditions or concerns.

-

Exit if risks to coastal communities and to
marine ecosystems and chemical cycles
outweigh those from unmitigated warming.

Large-scale Circulation Response &
Exit if risks of unfavorable cloud, temperature, or C
precipitation changes from heterogeneous bright-
ening outweigh those from unmitigated warming. %
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2. Interdisciplinary

- work is necessary, but
costly. How can the
NSF break down

% barriers?
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Diamond et al. (2022), PNAS
doi:10.1073/pnas.2118379119

PHYsICAL
SCIENCE

TECHNOLOGY

SociAL
SCIENCE

ETHICS

Generation & Deljy,
Technology -

, experti
feasubih'ty of S€ needeq to assess

Particle &eneratjop,

Local Cloud Adjustments

Scale of Susceptible Clouds

Ecology expertise needed to assess i

regional applications. ;I'echtl)wllc: !
easibility

Signal Detection EhEEKpaints

Technology expertise needed for instrumen- assessment
tation; social science and ethigs expertise
needed to define acceptable timescale.

Marine Ecosystem mpacts

i i nd ethics
Ecology, social science, aht |
eXper%:iyse needed to assess impacts.

i se
e Circulation Respon

ence, and ethics
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Large-scal

Ecology, social sci

ss impacts.
expertise needed



Observed Counterfactual Difference
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Diamond (2023), EGUsphere
doi:10.5194/egusphere-2023-971
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= 4. And what can we

only learn from small-
scale outdoor
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doi:10.1002/2016EFO000504

Lenferna et al. (2017), Earth’s Future

Time Scale

Centuries

Decades

Years
Months

Weeks

DOE-NOAA “A small-scale field

MARINE CLOUD BRIGHTENING
WORKSHOP REPORT

program” is one of
five “essential

components of an
MCB research

*Note this statement does not
. : - necessarily reflect the views of
P ———_ MEAE S| | NOAA or the Departments of

program” Deployment

: Commerce or Energy CRT (T or P) |
~~~~~~~ - “Climate response test”
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