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Figure S1: Array of fluxchambers and sensor transects 1-5 for oxygen (O2) and temperature and soil moisture (TDR) across the
catena in Luquillo Experimental Forest in Puerto Rico (figure modified from O’Connell et al. (2018)).



22
23

24
25

2016

CH, ot
0,
SoilM
(b)
Slope
044 045 0X9
o1
SoilM {| -069 -0.32
(c) (d)
Valley
CH, - 049 046 0.28
0, -0.35 -0.39
SoilM 046
(e) (f)
SoilT  Soilm 0, SoilT  SoilM 0,

correlation:
robust (% bend)

1.0
m 05
00

05
“ 40

Figure S2: Relation between soil meteorology and methane emissions for 2015 (a, ¢, €) and 2016 (b, d, f). SoilM, SoilT, Oy, CHs
represent soil moisture, soil temperature, oxygen, and methane, respectively. Numbers represent adjusted Holm correlation
coefficients, and numbers with "X" indicate a non-significant correlation at p < 0.05.
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Figure S3: Observed versus simulated methane (CH,) emission across landscape topography in 2015 in ridge (a, b), slope (c, d), and
valley (e, f) topographic locations.
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Figure S4: Observed versus simulated methane (CH4) emission across landscape topography in 2016 in ridge (a, b), slope (c, d), and

valley (e, f) topographic locations.
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34 Figure S5: Temporal trend of microbial functional groups (hydrogenotrophic methanogens (a-f), acetoclastic methanogens (g-1), and methanotrophs (m-r)) across ridge-slope-valley
35 topographic gradient. Dark gray, medium gray, light gray, and white shading represents pre-drought, drought, drought-recovery, and post-drought events in 2015 (O’Connell et al.,
36 2018).
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38 Figure S6: Temporal trend of soil pH (a-f), acetate production (g-1), and hydrogen production (m-r) across ridge-slope-valley topographic gradient. Dark gray, medium gray, light gray,
39 and white shading represents pre-drought, drought, drought-recovery, and post-drought events in 2015 (O’Connell et al., 2018).
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Figure S7: Temporal trend of gross methane (CH,) production (a-f) and oxidation (g-l) across ridge-slope-valley topographic gradient. Dark gray, medium gray, light gray, and white

shading represents pre-drought, drought, drought-recovery, and post-drought events in 2015 (O’Connell et al., 2018).
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44 Figure S8: Temporal trend of acetate (a-f), oxygen (g-1), and hydrogen (m-r) delivery at microbial reaction site across ridge-slope-valley topographic gradient. Dark gray, medium
45 gray, light gray, and white shading represents pre-drought, drought, drought-recovery, and post-drought events in 2015 (O’Connell et al., 2018).
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a7 Figure S9: Temporal trend of hydrogenotrophic (a-f) and acetoclastic (g-1) pathways of methanogenesis across ridge-slope-valley topographic gradient. Dark gray, medium gray, light
48 gray, and white shading represents pre-drought, drought, drought-recovery, and post-drought events in 2015 (O’Connell et al., 2018).
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Figure S10: Rates of acetate production (a, b), hydrogen production (c, d), acetate diffusion (g, f), hydrogen diffusion (g, h), and
oxygen diffusion (I, j) across simulated soil microsites. Day of year 200 and 345 represents drought and post-drought recovery
events, respectively (see medium gray and white shading in Fig. 3).



