10

15

Supplementary Information: Evaluation of ocean dimethylsulfide
concentration and emission in CMIP6 models

Josué Bock!, Martine Michou', Pierre Nabat', Manabu Abe?, Jane P. Mulcahy?, Dirk J.L. Olivié*,
Jorg Schwinger®, Parvadha Suntharalingam®, Jerry Tjiputra®, Marco van Hulten’, Michio Watanabe?,
Andrew Yool®, and Roland Séférian!

ICNRM, Université de Toulouse, Météo-France, CNRS, Toulouse, France

Research Institute for Global Change, Japan Agency for Marine-Earth Science and Technology (JAMSTEC)
3Met Office Hadley Center, Exeter, UK

“Norwegian Meteorological Institute, Oslo, Norway

SNORCE Climate and Bjerknes Centre for Climate Research, Bergen, Norway

School of Environmental Sciences, University of East Anglia, Norwich Research Park, Norwich NR4 7TJ, UK
"Geophysical Institute, University of Bergen and Bjerknes Centre for Climate Research, Bergen, Norway
8National Oceanography Centre, European Way, Southampton, SO14 3ZH, United Kingdom

Correspondence: Josué Bock (josue.bock @laposte.net) and Martine Michou (martine.michou@meteo.fr)

3 Modern mean climate
3.1 DMS surface ocean concentrations
3.1.1 Spatial pattern analysis

To supplement the maps of annual mean difference provided in the main text, we propose here another plot showing the
logarithm (base 10) of the ratio between the annual mean (1980-2009) of modelled DMS concentration and the annual mean
of L11 DMS concentration. The choice of providing this logarithm of a ratio, instead of more common relative difference, is
based on the fact that modelled and climatological DMS concentrations show large discrepancies, which are not satisfactorily
described by relative differences. Indeed, a relative difference defined as 100 = % is not symmetrical: its lower bound
is -100 %, but there is no upper bound.

In order to ease the reading of this scale:

— on the upper right corner of each panel, the minimum, weighted median and maximum ratio (not its logarithm) is

provided

— one should note that the central white colour, which covers the log range from -0.1 — 0.1, corresponds to a relative
difference of roughly -20 % — 25 % while the maximums on the scale of 0.8 correspond to a division or multiplication

by a factor of 6.3.
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Figure SI-1. Logarithm of the ratio between annual mean (1980-2009) of modelled DMS concentration and annual mean of L11, G18 and
W20. See Fig. 2 for the difference.



0 05 1 15 2 25 3 35 8 85 9 95 10
dmsos concentratlon 1980 2009 CNRM ESM2 1 (nM)

78 max = 31.4 February min = 0.0 med = 1.76 max = 30.4 March

0 05 1 15 2 25 3 35 4 45 5 55 6 65 7 7.5 8 85
dmsos concentration, 1980 -2009, MIROC-ES2L (nM)

Figure SI-2. Surface ocean DMS concentration (nM). (top) Monthly mean (1980-2009) of CNRM-ESM2-1 , (bottom) monthly mean (1980-
2009) of MIROC-ES2L.
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Figure SI-3. Surface ocean DMS concentration (nM). (top) Monthly mean (1980-2009) of NorESM2-LM, (bottom) monthly mean (1980-
2009) of UKESM1-0-LL.



Table 1. Spatial monthly statistics of surface ocean DMS concentration between the models (as in Fig. 1) and L11: correlation coefficients,

biases (expressed in percentage of L11) and RMSE (nM) (see Fig. 4 for a display of these statistics).

Model Metrics Jan Feb Mar Apr  May Jun Jul Aug Sep Oct Nov Dec
Corr. coef. 032 006 -0.07 038 048 040 041 024 013 021 024 040
CNRM-ESM2-1 Bias -41.8 -22.1 902 436 -7.65 -7.17 -454 -457 122 -3.03 -175 -343
RMSE 293 211 125 100 160 156 123 143 147 112 153 288
Corr.coef. 026 023 0.15 028 021 028 038 043 035 035 0.16 030
MIROC-ES2L Bias -480 -29.1 -156 -3.66 -122 -10.7 -129 -212 -11.6 -19.1 -26.8 -40.6
RMSE 312 210 1.33 1.18 193 1.80 150 146 142 1.19 1.68 3.1
Corr.coef. 059 020 0.11 035 029 055 062 058 046 044 022 038
NorESM2-LM Bias -36.1 -198 -109 -150 -10.1 -377 -549 -13.0 -1.60 -9.11 -155 -273
RMSE 249 212 144 125 194 157 132 129 133 120 173 283
Corr. coef. 042 008 003 034 050 055 039 017 0.07 -002 -0.01 025
UKESM1-0-LL  Bias -393 -238 -220 -17.3 -252 -27.8 -30.8 -30.2 -9.2 -6.0 -10.1 -30.6
RMSE 283 236 145 115 169 153 145 177 177 180 228 3.8
Corr. coef. 060 020 0.09 047 050 059 060 051 037 035 020 048
MMM Bias(%) -41.3  -236 -141 -392 -131 -113 -124 -166 -196 -899 -17.3 -33.1
RMSE 268 202 115 084 160 137 109 129 129 1.03 1.54 282
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Figure SI-4. Monthly spatial metrics between the four models and MMM as compared to G18 (top row) and W20 (bottom row): pattern

correlation (left column), bias (in % of the reference, middle column) and RMSE (nM, right column). Note axes are identical in both rows,

but are different from those of Fig.4.




3.1.2 Seasonal variation analysis
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Figure SI-5. Correlation coefficients of the linear regressions between the monthly time series of the models and W20. Time series and

regions, with their numbering and color code, are those of Fig. 5. Purple colours for negative correlations, green colours for positive correla-
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3.2 Marine DMS emissions

3.2.2 Annual mean emission
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Figure SI-6. Mean (1980-2009) surface wind speed (m s~ *). Upper four panels: annual means. Lower four panels: monthly zonal means
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4 Historical and future evolution

4.1 Global and regional trends of DMS concentration and flux
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Figure SI-7. Time series of annual mean surface wind speed (m s') over the oceans as computed in the historical and ssp585 simulations.
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Figure SI-8. Time series of annual mean sea-ice concentration (%, CMIP6 siconc variable) in the polar N (top panel) and polar S (bottom
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4.2 Role of marine biology
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Figure SI-9. Time series of total annual NPP (Pmol year™', top panel) and Chl (bottom panel), as computed in the historical and ssp585

simulations.
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