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DRIVERS OF TEMPERATURE CHANGE
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IDEA:
BRIGHTEN CLOUDS WITH
SEA-SALT SPRAY instead of pollution

Estimate: I !!H

Several thousand ships,

each spraying ~101°-1016 particles/sec
into regions of marine clouds,

could offset a substantial fraction of
warming from doubling CO,.

Enhanced reflection
e

Source: ‘Salter et al., Phil. Trans. R. Soc. A(2008)366,3989-4006;
2Private communication, Prof. Rob Wood.




In a “mid-range” GHG
emissions scenario
(SSP2-4.5)

...plus MCB in
3 sub-tropical regions

...plus MCB 1n
5 mid-latitude regions

AT (°C)



GLOBAL MODELING OF
CLIMATE IMPACTS OF MCB

Globalmodel resolution:

~50)-
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48-hr Lagrangian Trajectories, JJA 20}8-2021

| e i ASSESSING MARINE CLOUD
@ GPCISI12

| © GRCIsII BRIGHTENING POTENTIAL
O GPCIS10

sy @ GRCISOS using Principal Component (PC) analysis

& cloud-resolving models

25°N

20N | b PCA inputs: 8 variables (differences between 2 CCFs (SST and Py

15°N 7 beginning and end of the trajectory, and along- | | and cloud variables are

trajectory means for CCFs: WS, q, w, and EIS) excluded from PCA.

150°W 140°W 130°wW 120°W *#

PC1 -0.03 -0.38 0.02 goMg:] -0.72 ' 0.48 0.48 -0.07 0.21 -0.04 -0.06 -0.17 0.15 -0.1

PC2 QNIRRT 0.23 10.39 -0.15 0.29 O

vk -0.34 0.38 0.12 -0.05 -0.37 -0.19 0.02 0.19

—
hv%
=
v
w

A WS1om (M s™2)
Aq(gkg™)
Aw(Pas™)

A EIS (K)
WS1om (m s™1)
q(gkg™)

w (Pas™?)

CF (%)

SST (" Q)

Pus: (hPa)
log(CERES LWP)
log(Ng)
log(<N;>)

MODIS CTH (km)

log(Precip)
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48-hr Lagrangian Trajectories, JJA 2018-2021

North ﬁ RN
GPCI 512

GPCI 511
GPCI 510

GPCI S09
Sandu 2010
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ASSESSING MARINE CLOUD
BRIGHTENING POTENTIAL

using Principal Component (PC) analysis
& cloud-resolving models
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m) Day 0 5 {5|nce 2[}18 7-31 92]

q Wik Cloud-resolving
= Aerosol del simulati
 injection model simulations

Run simulations for the cases

CJZLI’;[OVZ?“ identified in PC analysis, using:
@'n7’)
* Observed conditions (“baseline”)
* &adding in aerosol injection
(“‘MCB”run)
. * Compare baseline cloud evolution
to observed cloud evolution
* Test of model fidelity
so 222 e 200075157
10! 40" ,@.'- A * Quantify MCB affect on clouds
£ 30 3' L * Test of cloud-brightening
S p ST i potential
» ol B B rsain57 75
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