
Confidential manuscript submitted to Geophysical Research Letters

Supplement to: The ephemeral and elusive ocean carbon1

response to COVID-related emissions reductions2

Nicole S. Lovenduski1, Neil C. Swart2, Adrienne J. Sutton3, John C. Fyfe2, Galen A.3

McKinley4, Christopher Sabine5, Nancy L. Williams6
4

1Department of Atmospheric and Oceanic Sciences and Institute of Arctic and Alpine Research, University of Colorado,5

Boulder, CO, USA6
2Canadian Centre for Climate Modelling and Analysis, Environment and Climate Change Canada, Victoria, BC, Canada7

3Pacific Marine Environmental Laboratory, National Oceanic And Atmospheric Administration, Seattle, WA, USA8
4Columbia University and Lamont Doherty Earth Observatory, Palisades, NY, USA9
5Department of Oceanography, University of Hawai’i at Manoa, Honolulu, HI, USA10
6College of Marine Science, University of South Florida, St. Petersburg, FL, USA11

References12

Gregor, L., and N. Gruber (2020), OceanSODA-ETHZ: A global gridded data set of the sur-13

face ocean carbonate system for seasonal to decadal studies of ocean acidification, Earth14

Syst. Sci. Data, 2020, 1–42, doi:10.5194/essd-2020-300.15

Landschützer, P., N. Gruber, and D. C. E. Bakker (2016), Decadal variations and trends16

of the global ocean carbon sink, Global Biogeochem. Cycles, 30(10), 1396–1417, doi:17

10.1002/2015GB005359, 2015GB005359.18

Sutton, A. J., R. A. Feely, S. Maenner-Jones, S. Musielwicz, J. Osborne, C. Dietrich,19

N. Monacci, J. Cross, R. Bott, A. Kozyr, A. J. Andersson, N. R. Bates, W.-J. Cai, M. F.20

Cronin, E. H. De Carlo, B. Hales, S. D. Howden, C. M. Lee, D. P. Manzello, M. J.21

McPhaden, M. Meléndez, J. B. Mickett, J. A. Newton, S. E. Noakes, J. H. Noh, S. R.22

Olafsdottir, J. E. Salisbury, U. Send, T. W. Trull, D. C. Vandemark, and R. A. Weller23

(2019), Autonomous seawater pCO2 and pH time series from 40 surface buoys and24

the emergence of anthropogenic trends, Earth Syst. Sci. Data, 11(1), 421–439, doi:25

10.5194/essd-11-421-2019.26

Corresponding author: Nicole S. Lovenduski, nicole.lovenduski@colorado.edu

–1–



Confidential manuscript submitted to Geophysical Research Letters

100

-100

0

Δ
p

C
O

2
 (
μ

a
tm

)

Jan

-60

-40

-20

0

20

40

Feb Mar Apr Jun Aug OctMay Jul Sep DecNov

CanESM5

WHOTS buoy
(c) 

(a) model ΔpCO2

(b) obs-based ΔpCO2

Figure S1. Comparison of modeled and observed ΔpCO2 (pCO>2
2 - pCO0C<

2 ). Annual-mean ΔpCO2 from
(a) the CanESM5 control ensemble mean, and (b) the observation-based Landschützer et al. [2016] climatol-
ogy over 2015-2018. (c) Seasonal cycle of ΔpCO2 at the WHOTS buoy location (orange dot on inset map):
(gray) 30 CanESM5 control ensemble members in 2015 and (green) the observed ΔpCO2 climatology (mean
± one standard deviation) from Sutton et al. [2019].

27

28

29

30

31

–2–



Confidential manuscript submitted to Geophysical Research Letters

7.8 7.9 8 8.1 8.2

(a) model pH (b) obs-based pH

Figure S2. Comparison of modeled and observed surface ocean pH. Annual-mean pH from (a) the
CanESM5 control ensemble mean, and (b) the observation-based Gregor and Gruber [2020] climatology
over 2015-2018.
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