Supporting Information for: Global wetland contribution to
2000-2012 atmospheric methane growth rate dynamics

Table S1: Global wetland methane flux by model (Tg CH4 yr-1). Interannual
variability is used to estimate standard deviation for each model. See Table 1 for
model ensemble mean and standard deviation.

Model Name 2000-2006 2007-2012 2012 Contributor Reference

CLM 4.5 206.2 £5.6 205.7 £5.7 208.4 Koven/Xu/Riley (Riley et al. 2011)

CTEM 195.7 £3.9 194.2 +5.5 195.4 Melton/Arora

DLEM 168.6 £3.2 165.7 +4 167.2 Tian/Zhang (Tian et al. 2010)

JULES Gedney/Jones (Hayman et al. 2014)
189.7 +5.4 191.3 +5.8 193.5 Wiltshire

LPJ-MPI 222 +8.9 226.8 +8.5 234.2 Kleinen/Brovkin (Kleinen et al. 2012)

LPJ-wsl 152.3 1.7 151.7 +6.3 154.5 Poulter/Zhang (Hodson et al. 2011)

LPX-Bern 173.4 £1.5 172.9 +4.6 172.1 Spahni/Joos (Spahni etal. 2011)

ORCHIDEE 175 +4.4 169.6 +5.6 173.9 Peng, S. (Ringeval et al. 2010)

SDGVM Beerling/Hopcroft ~ (Hopcroft etal. 2011)
190.5 +4.5 190.2 +6.4 190.1 Taylor/Wilton

TRIPLEX-GHG  156.7 £3.3 152.9 +4.9 160.4 Peng, C./Zhu (Zhu et al. 2015)

VISIT 194.1 +3.6 197 +2.4 192.7 Ito/Saito (Ito and Inatomi 2012)




Table S2: Description of key wetland methane emission processes included by each model and also described in previous
model comparisons (e.g., Wania et al. 2013, Xu et al. 2016). As outline in the modeling protocol, wildfire was not simulated, nor
was land-cover change. In the Table, Rh=heterotrophic respiration, DOC=dissolved organic carbon, T=temperature,
M=moisture, R=redox.

Model Name CH4 substrate Oxidation Transport  Permafrost Wetland PFTs Notes
Diffusion,
CLM 4.5 f(Rh, T, M, pH, R) f(CH4, 02, T, M) ebullition, Yes No n/a
aerenchyma
CTEM A(Rh) Net s onsare No Yes No n/a
DLEM AADOQC) f(CH4, T, M) Diffusion No No n/a
. Net emissions are
JULES F(cSoil) estimated No No No n/a
Diffusion, Based on Walter
LPJ-MPI f(Rh) f(CH4,T) ebullition, No No and Heimann
aerenchyma (2000) scheme
Based on
LPJ-wsl f(Rh) Net emissions are estimated Not enabled No Christensen et al.
1996 scheme
LPX-Bern f(Rh)
Diffusion, Not Based on Walter
ORCHIDEE Sf(Rh*) for labile f(CH4,T) ebullition, . No and Heimann
activated
aerenchyma (2000) scheme
SDGVM f(CH4, GPP) Not enabled Not enabled No Based T;ggo etal n/a
et ond
TRIPLEX-GHG f(Rh, T, M, pH) f(CH4, T, M) ebullition, Not enabled Yes .
aerenchyma and Heimann
(2000) scheme
Diffusion, Based on Walter
VISIT f(Rh) f(CH4, T, M) ebullition, Not enabled No and Heimann
aerenchyma (2000) scheme




Table S3: Sensitivity of tropical wetland methane emissions (TgCH4 yr-1) to ‘dry’ grid
cells, assuming thresholds for removing grid cells from the SWAMPS dataset with
surface-inundation (Fw) ranging from less than 0.5 to 5.0%. A Student’s t-test was
carried out to test the differences between emissions for the full model ensemble
(n=11) and at no level were the emissions statistically different, indicating that the
filtering does not alter the change in emissions from 2000-2006 to 2007-2012.

Fw threshold 2000-2006 2007-2012 Difference
None (original) 69.3+11.8 68.5+11.5 -0.88+0.4

0.5% 62.6x11.5 62.8+11.4 0.25+0.3
1.0% 55.1+10.8 55.9+11.0 0.82+0.2
2.5% 44.4+9.4 45.31£9.6 1.0+0.2

5.0% 34.3+7.7 35.248.0 1.0+0.2
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Figure S1: Taylor Diagram comparing SWAMPS-GLWD with GIEMS for monthly
wetland area for the overlapping period of 2000 to 2007 at global and regional
scale. To include the different regions, the ratio of variances and RMSE are
normalized. The axes of the Taylor Diagram are interpreted such that the x-axis is
the root-mean square error, or bias, between the GIEMS and SWAMPS-GLWD, the y-
axis is the ratio of the variances, indicating similarity between the seasonal
amplitudes, and the curved axis indicates the correlation coefficient. Global
inundation dynamics show agreement with GIEMS, and the SWAMPS-GLWD tends
to have greater wetland area than GIEMS in high latitudes and less in low-mid
latitudes. The seasonal cycle is dampened in the SWAMPS-GLWD relative to GIEMS
(indicated by the y-axis values being less than 1, where the variance is smaller in
SWAMPS-GLWD).



Figure S2: Hovmoller diagrams for each wetland methane model showing mean

latitudinal methane production (g CH4 month-1) from 2000-2012. Vertical dashed

line indicates year 2007.
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Figure S3: Hovmoller diagrams for each wetland methane model showing monthly

methane production anomalies (g CH4 month-1) relative to long-term monthly

means from 2000-2012. Vertical dashed line indicates year 2007.
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Figure S4: Annual trends in relative units (%), from 2000-2012, in (a) the ensemble
averaged CH4 emissions, (b) wetland area, (c) annual precipitation, and (d) air
temperature. The black stippling highlights statistically significant trends (p < 0.1).
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