Model M2-dif steady state equations

The equilibrium solutions to the C pools of model M2-dif are given by:

CP = KDredZ(_Zglmlfgefugrmd + Zglmfugrmd - Zglslfgermrfug - Zglslfgefugrmd + 2glslrmr +
2glslrmd - Imlfgefugredrmd + Imlfugredrmd - Islfgermrfugred - Islfgefugredrmd + Islrmrred +
Islredrmd)/(gllengermrfug + gllengefugrmd + Zg[mlfgefugredrmd - Zg[mlfugredrmd +

glslVngermrfug + glslVngefugrmd + Zglslfgermrfugred + Zglslfgefugredrmd - 2glslrmrred -
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Cp = _Z(rmr + rmd)/(gVUfug(fge - 1) )

CM = fug(lmlfge - Iml + Islfge - Isl)/(fgermrfug —Tmr + fugrmd — Tma )

CED = _gfgefug (Imlrmr + Imlrmd + Islrmr + Islrmd)/(red (ZQfgermrfug - Zgrmr + ngugrmd -

2grmd + fgerm‘rfugred ~ TmrTed + fugredrmd — TedVmd ) )

CEM = _fgefug (glmlrmr + glmlrmd + glslrmr + glslrmd + Imlrmrred + Imlredrmd + Islrmrred +

Islredrmd)/(red (nggermrfug - zgrmr + zgfugrmd - 2grmd + fgermrfugred — TrTea + fugredrmd -

TedTmad ) )

(A1)

(A2)

(A3)

(A4)

(AS)

In these equations, Im and g are metabolic and structural litter input, which represent litter additions to the Cp and Cp pools,

respectively.



Supplementary figures
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Figure S1: Relationships of apparent activation energies against soil volumetric moisture content. Values are given for measured
and modelled respiration and for modelled decomposition. Each plot compares observed values against a different calibrated

5 model (M1-dif, M2-dif and MM-dif). Apparent activation energies are shown for the temperature ranges 5-20 (top panel) and 20-
35 °C (bottom panel).
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Figure S2: The relationship between respiration rates and soil moisture content shown for measured and modelled values. Each
plot compares the measurements a different model (M1-dif, M2-dif, MM-dif). Lines are a smooth loess fit to show the average
10 relationship.
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Figure S3: Respiration (growth and maintenance) and decomposition fluxes modelled using M2-dif against soil moisture (left plot)
and soil temperature (right plot). Shaded areas denote the 95% confidence intervals from a loess fit.



