S1: ODEs derived from the reactions in Table 2.
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The reaction rates are
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Where rf are allocation coefficients, k are rate constants, a are NC ratios of each pool.

S2: ODEs derived from the reactions in Table 3.
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The reaction rates are
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Where rf are allocation coefficients, k are rate constants, a are NC ratios of each pool, f are the fraction of a pool passes through a given reaction.

S3. Biogeochemical Reaction Database
!*****
This is a text file for a database to be read by a perl script to convert into a format that’s readable by NGBGC. Each entry in this database represents a reaction process.  The format is 

stoichiometry_of_reactant reactant_name → stoichiometry_of_product product_name !reaction_name key_word tag_denoting_source_of_this_reaction

Each entry has to be on a single line.  Default source of the processes are from CLM-CN.  
“key_word” is used to tell the perl script whether a process will be used to form the reaction network depending on “yes” or “no” during interactive command-line at the prompt.  For example, if user typed “yes” at “crop” prompt, processes with key_word “crop_prog” (prognostic crop model) will be selected together with the default processes to form a reaction network.
If a reaction is written from a plant to a column and the rate is tied to the rate of an individual plant level reaction, “linkto rate_of_plant” has to be appended at the end of this entry.  For example, leaf C to litter C conversion can be written as:
leafc(p) → litr_met_c(c)  !leafc_to_litr_met_c linkto leafc_to_litter
This database is expandable.  A new process can be added to the end of the file.  It is suggested to add a process to a specific group in the database, such as group for reactions within a plant, group for reactions in soil, etc.
!*****
!plant group

→ cpool(p)  !psnsun_to_cpool

→ cpool(p)  !psnshade_to_cpool

cpool(p) →  leafc(p)  !cpool_to_leafc

cpool(p) →  leafc_storage(p)  !cpool_to_leafc_storage

cpool(p) →  frootc(p)  !cpool_to_frootc

cpool(p) →  frootc_storage(p)  !cpool_to_frootc_storage

cpool(p) →  livestemc(p)  !cpool_to_livestemc woody&generic

cpool(p) →  livestemc_storage(p)  !cpool_to_livestemc_storage woody&generic

cpool(p) →  grainc(p)  !cpool_to_grainc generic

cpool(p) →  grainc_storage(p)  !cpool_to_grainc_storage generic

cpool(p) →  deadstemc(p)  !cpool_to_deadstemc woody

cpool(p) →  deadstemc_storage(p)  !cpool_to_deadstemc_storage woody

cpool(p) →  livecrootc(p)  !cpool_to_livecrootc woody

cpool(p) →  livecrootc_storage(p)  !cpool_to_livecrootc_storage woody

cpool(p) →  deadcrootc(p)  !cpool_to_deadcrootc woody

cpool(p) →  deadcrootc_storage(p)  !cpool_to_deadcrootc_storage woody

cpool(p) → !cpool_leaf_gr

cpool(p) → !cpool_froot_gr

cpool(p) → !cpool_livestem_gr woody&generic

cpool(p) → !cpool_deadstem_gr woody

cpool(p) → !cpool_livecroot_gr woody

cpool(p) → !cpool_deadcroot_gr woody

cpool(p) → !cpool_grain_gr generic

cpool(p) → !leaf_curmr

cpool(p) → !froot_curmr

cpool(p) → !livestem_curmr woody&generic

cpool(p) → !livecroot_curmr woody

cpool(p) → xsmrpool(p)  !cpool_to_xsmrpool

cpool(p) → !cpool_leaf_storage_gr

cpool(p) → !cpool_froot_storage_gr

cpool(p) → !cpool_livestem_storage_gr woody&generic

cpool(p) → !cpool_deadstem_storage_gr woody

cpool(p) → !cpool_livecroot_storage_gr woody

cpool(p) → !cpool_deadcroot_storage_gr woody

cpool(p) → !cpool_grain_storage_gr generic

cpool(p) →  gresp_storage(p)   !cpool_to_gresp_storage

leafc_xfer(p) →  leafc(p)  !leafc_xfer_to_leafc

frootc_xfer(p) →  frootc(p)  !frootc_xfer_to_frootc

livestemc_xfer(p) → livestemc(p)  !livestemc_xfer_to_livestemc woody

deadstemc_xfer(p) → deadstemc(p)  !deadstemc_xfer_to_deadstemc woody

livecrootc_xfer(p) → livecrootc(p)  !livecrootc_xfer_to_livecrootc woody

deadcrootc_xfer(p) → deadcrootc(p)  !deadcrootc_xfer_to_deadcrootc woody

grainc(p) → grainc_xfer(p)  !grainc_xfer_to_grainc generic

livestemc(p) → deadstemc(p)  !livestemc_to_deadstemc woody

livecrootc(p) → deadcrootc(p)  !livecrootc_to_deadcrootc woody

xsmrpool(p) → !leaf_xsmr

xsmrpool(p) → !froot_xsmr

xsmrpool(p) → !livestem_xsmr woody&generic

xsmrpool(p) → !livecroot_xsmr woody

xsmrpool(p) → !grain_xsmr generic

xsmrpool(p) → !xsmrpool_to_atm generic

gresp_xfer(p) → !transfer_leaf_gr

gresp_xfer(p) → !transfer_froot_gr

gresp_xfer(p) → !transfer_livestem_gr woody&generic

gresp_xfer(p) → !transfer_deadstem_gr woody

gresp_xfer(p) → !transfer_livecroot_gr woody

gresp_xfer(p) → !transfer_deadcroot_gr woody

gresp_xfer(p) → !transfer_grain_gr generic

leafc_storage(p) → leafc_xfer(p)  !leafc_storage_to_xfer

frootc_storage(p) → frootc_xfer(p)  !frootc_storage_to_xfer

livestemc_storage(p) → livestemc_xfer(p)  !livestemc_storage_to_xfer woody&generic

deadstemc_storage(p) → deadstemc_xfer(p)  !deadstemc_storage_to_xfer woody

livecrootc_storage(p) → livecrootc_xfer(p) !livecrootc_storage_to_xfer woody

deadcrootc_storage(p) → deadcrootc_xfer(p) !deadcrootc_storage_to_xfer woody

gresp_storage(p) → gresp_xfer(p)  !gresp_storage_to_xfer woody

grainc_storage(p) → grainc_xfer(p)  !grainc_storage_to_xfer generic

!plant to soil group

leafc(p) → litr_met_c(c)  !leafc_to_litr_met_c linkto leafc_to_litter

leafc(p) → litr_cel_c(c)  !leafc_to_litr_cel_c  inactivate

leafc(p) → litr_lig_c(c)  !leafc_to_litr_lig_c  inactivate

frootc(p) → litr_met_c(c)  !frootc_to_litr_met_c linkto frootc_to_litter

frootc(p) → litr_cel_c(c)  !frootc_to_litr_cel_c inactivate

frootc(p) → litr_lig_c(c)  !frootc_to_litr_lig_c inactivate

livestemc(p) → litr_met_c(c)  !livestemc_to_litr_met_c linkto livestemc_to_litter crop_prog

livestemc(p) → litr_cel_c(c)  !livestemc_to_litr_cel_c inactivate crop_prog

livestemc(p) → litr_lig_c(c)  !livestemc_to_litr_lig_c inactivate crop_prog

grainc(p) → litr_met_c(c)  !grainc_to_litr_met_c linkto grainc_to_food crop_prog

grainc(p) → litr_cel_c(c)  !grainc_to_litr_cel_c inactivate crop_prog

grainc(p) → litr_lig_c(c)  !grainc_to_litr_lig_c inactivate crop_prog
!soil group

seedc(c) → !dwt_seedc_to_leaf

seedc(c) → !dwt_seedc_to_deadstem

→ litr_met_c(c)  !dwt_frootc_to_litr_met_c

→ litr_cel_c(c)  !dwt_frootc_to_litr_cel_c

→ litr_lig_c(c)  !dwt_frootc_to_litr_lig_c

→ cwdc(c)  !dwt_livecrootc_to_cwdc

→ cwdc(c)  !dwt_deadcrootc_to_cwdc

litr_met_c(c) + litr_met_n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr1 BGC

litr_cel_c(c) + litr_cel_n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr2 BGC

litr_lig_c(c) + litr_lig_n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr3 BGC

soil1c(c) + soil1n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr4 BGC

soil2c(c) + soil2n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr5 BGC

soil3c(c) + soil3n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr6 BGC

soil4c(c) + soil4n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr7 BGC

cwdc(c) + cwdn(c) → litr_cel_c(c) + litr_cel_n(c)  !decomp_cascade_ctransfer_vr8 BGC

cwdc(c) + cwdn(c) → litr_lig_c(c) + litr_lig_n(c)  !decomp_cascade_ctransfer_vr9 BGC

smin_n(c) + litr_met_c(c) + litr_met_n(c) → soil1c(c) + soil1n(c)  !decomp_cascade_ctransfer_vr1 BGC

smin_n(c) + litr_cel_c(c) + litr_cel_n(c) → soil2c(c) + soil2n(c)  !decomp_cascade_ctransfer_vr2 BGC

smin_n(c) + litr_lig_c(c) + litr_lig_n(c) → soil3c(c) + soil3n(c)  !decomp_cascade_ctransfer_vr3 BGC

smin_n(c) + soil1c(c) + soil1n(c) → soil2c(c) + soil2n(c)  !decomp_cascade_ctransfer_vr4 BGC

smin_n(c) + soil2c(c) + soil2n(c) → soil3c(c) + soil3n(c)  !decomp_cascade_ctransfer_vr5 BGC

smin_n(c) + soil3c(c) + soil3n(c) → soil4c(c) + soil4n(c)  !decomp_cascade_ctransfer_vr6 BGC

litr_met_c(c) + litr_met_n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr1 century

litr_cel_c(c) + litr_cel_n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr2 century

litr_lig_c(c) + litr_lig_n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr3 century

soil1c(c) + soil1n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr13 century

soil1c(c) + soil1n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr14 century

soil2c(c) + soil2n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr15 century

soil2c(c) + soil2n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr16 century

soil3c(c) + soil3n(c) → smin_n(c) + co2(c)  !decomp_cascade_hr_vr17 century

cwdc(c) + cwdn(c) → litr_cel_c(c) + litr_cel_n(c)  !decomp_cascade_ctransfer_vr8 century

cwdc(c) + cwdn(c) → litr_lig_c(c) + litr_lig_n(c)  !decomp_cascade_ctransfer_vr9 century

smin_n(c) + litr_met_c(c) + litr_met_n(c) → soil1c(c) + soil1n(c)  !decomp_cascade_ctransfer_vr1 century

smin_n(c) + litr_cel_c(c) + litr_cel_n(c) → soil2c(c) + soil2n(c)  !decomp_cascade_ctransfer_vr2 century

smin_n(c) + litr_lig_c(c) + litr_lig_n(c) → soil3c(c) + soil3n(c)  !decomp_cascade_ctransfer_vr3 century

smin_n(c) + soil1c(c) + soil1n(c) → soil2c(c) + soil2n(c)  !decomp_cascade_ctransfer_vr13 century

smin_n(c) + soil1c(c) + soil1n(c) → soil3c(c) + soil3n(c)  !decomp_cascade_ctransfer_vr14 century

smin_n(c) + soil2c(c) + soil2n(c) → soil3c(c) + soil3n(c)  !decomp_cascade_ctransfer_vr15 century

smin_n(c) + soil2c(c) + soil2n(c) → soil1c(c) + soil1n(c)  !decomp_cascade_ctransfer_vr16 century

smin_n(c) + soil3c(c) + soil3n(c) → soil1c(c) + soil1n(c)  !decomp_cascade_ctransfer_vr17 century

!plant group - gap-phase mortality

livestemc(p) → !m_livestemc_to_litter

deadstemc(p) → !m_deadstemc_to_litter

livecrootc(p) → !m_livecrootc_to_litter

deadcrootc(p) → !m_deadcrootc_to_litter

leafc_storage(p) → !m_leafc_storage_to_litter

frootc_storage(p) → !m_frootc_storage_to_litter

livestemc_storage(p) →  !m_livestemc_storage_to_litter

deadstemc_storage(p) → !m_deadstemc_storage_to_litter

livecrootc_storage(p) → !m_livecrootc_storage_to_litter

deadcrootc_storage(p) → !m_deadcrootc_storage_to_litter

gresp_storage(p) → !m_gresp_storage_to_litter

leafc_xfer(p) → !m_leafc_xfer_to_litter

frootc_xfer(p) → !m_frootc_xfer_to_litter

livestemc_xfer(p) → !m_livestemc_xfer_to_litter

deadstemc_xfer(p) → !m_deadstemc_xfer_to_litter

livecrootc_xfer(p) → !m_livecrootc_xfer_to_litter

deadcrootc_xfer(p) → !m_deadcrootc_xfer_to_litter

gresp_xfer(p) → !m_gresp_xfer_to_litter

!plant to soil group – gap-phase mortality

leafc(p) → litr_met_c(c)  !m_leafc_to_litr_met_c linkto m_leafc_to_litter

leafc(p) → litr_cel_c(c)  !m_leafc_to_litr_cel_c inactivate

leafc(p) → litr_lig_c(c)  !m_leafc_to_litr_lig_c inactivate

frootc(p) → litr_met_c(c)  !m_frootc_to_litr_met_c linkto m_frootc_to_litter

frootc(p) → litr_cel_c(c)  !m_frootc_to_litr_cel_c inactivate

frootc(p) → litr_lig_c(c)  !m_frootc_to_litr_lig_c inactivate

!soil group - gap-phase mortality

→ cwdc(c)  !m_livestemc_to_cwdc

→ cwdc(c)  !m_deadstemc_to_cwdc

→ cwdc(c)  !m_livecrootc_to_cwdc

→ cwdc(c)  !m_deadcrootc_to_cwdc

→ litr_met_c(c)  !m_leafc_storage_to_litr_met_c

→ litr_met_c(c)  !m_frootc_storage_to_litr_met_c

→ litr_met_c(c)  !m_livestemc_storage_to_litr_met_c

→ litr_met_c(c)  !m_deadstemc_storage_to_litr_met_c

→ litr_met_c(c)  !m_livecrootc_storage_to_litr_met_c

→ litr_met_c(c)  !m_deadcrootc_storage_to_litr_met_c

→ litr_met_c(c)  !m_gresp_storage_to_litr_met_c

→ litr_met_c(c)  !m_leafc_xfer_to_litr_met_c

→ litr_met_c(c)  !m_frootc_xfer_to_litr_met_c

→ litr_met_c(c)  !m_livestemc_xfer_to_litr_met_c

→ litr_met_c(c)  !m_deadstemc_xfer_to_litr_met_c

→ litr_met_c(c)  !m_livecrootc_xfer_to_litr_met_c

→ litr_met_c(c)  !m_deadcrootc_xfer_to_litr_met_c

→ litr_met_c(c)  !m_gresp_xfer_to_litr_met_c

!plant group - harvest mortality
livestemc(p) → !hrv_livestemc_to_litter

deadstemc(p) → !hrv_deadstemc_to_prod10c

deadstemc(p) → !hrv_deadstemc_to_prod100c

livecrootc(p) → !hrv_livecrootc_to_litter

deadcrootc(p) → !hrv_deadcrootc_to_litter

xsmrpool(p) → !hrv_xsmrpool_to_atm

leafc_storage(p) → !hrv_leafc_storage_to_litter

frootc_storage(p) → !hrv_frootc_storage_to_litter

livestemc_storage(p) → !hrv_livestemc_storage_to_litter

deadstemc_storage(p) → !hrv_deadstemc_storage_to_litter

livecrootc_storage(p) → !hrv_livecrootc_storage_to_litter

deadcrootc_storage(p) → !hrv_deadcrootc_storage_to_litter

gresp_storage(p) → !hrv_gresp_storage_to_litter

leafc_xfer(p) → !hrv_leafc_xfer_to_litter

frootc_xfer(p) → !hrv_frootc_xfer_to_litter

livestemc_xfer(p) → !hrv_livestemc_xfer_to_litter

deadstemc_xfer(p) → !hrv_deadstemc_xfer_to_litter

livecrootc_xfer(p) → !hrv_livecrootc_xfer_to_litter

deadcrootc_xfer(p) → !hrv_deadcrootc_xfer_to_litter

gresp_xfer(p) → !hrv_gresp_xfer_to_litter

!plant to soil group - harvest mortality
leafc(p) → litr_met_c(c)  !hrv_leafc_to_litr_met_c linkto hrv_leafc_to_litter

leafc(p) → litr_cel_c(c)  !hrv_leafc_to_litr_cel_c inactivate

leafc(p) → litr_lig_c(c)  !hrv_leafc_to_litr_lig_c inactivate

frootc(p) → litr_met_c(c)  !hrv_frootc_to_litr_met_c linkto hrv_frootc_to_litter

frootc(p) → litr_cel_c(c)  !hrv_frootc_to_litr_cel_c inactivate

frootc(p) → litr_lig_c(c)  !hrv_frootc_to_litr_lig_c inactivate

!soil group - harvest mortality
→ cwdc(c)  !hrv_livestemc_to_cwdc

→ cwdc(c)  !hrv_livecrootc_to_cwdc

→ cwdc(c)  !hrv_deadcrootc_to_cwdc

→ litr_met_c(c)  !hrv_leafc_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_frootc_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_livestemc_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_deadstemc_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_livecrootc_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_deadcrootc_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_gresp_storage_to_litr_met_c

→ litr_met_c(c)  !hrv_leafc_xfer_to_litr_met_c

→ litr_met_c(c)  !hrv_frootc_xfer_to_litr_met_c

→ litr_met_c(c)  !hrv_livestemc_xfer_to_litr_met_c

→ litr_met_c(c)  !hrv_deadstemc_xfer_to_litr_met_c

→ litr_met_c(c)  !hrv_livecrootc_xfer_to_litr_met_c

→ litr_met_c(c)  !hrv_deadcrootc_xfer_to_litr_met_c

→ litr_met_c(c)  !hrv_gresp_xfer_to_litr_met_c

!plant group - fire mortality
leafc(p) → !m_leafc_to_fire mortality
frootc(p) → !m_frootc_to_fire mortality
livestemc(p) → !m_livestemc_to_fire mortality
deadstemc(p) → !m_deadstemc_to_fire mortality
livecrootc(p) → !m_livecrootc_to_fire mortality
deadcrootc(p) → !m_deadcrootc_to_fire mortality
deadcrootc(p) → !m_deadcrootc_to_litter_fire mortality
leafc_storage(p) → !m_leafc_storage_to_fire mortality
frootc_storage(p) → !m_frootc_storage_to_fire mortality
livestemc_storage(p) → !m_livestemc_storage_to_fire mortality
deadstemc_storage(p) → !m_deadstemc_storage_to_fire mortality
livecrootc_storage(p) → !m_livecrootc_storage_to_fire mortality
deadcrootc_storage(p) → !m_deadcrootc_storage_to_fire mortality
gresp_storage(p) → !m_gresp_storage_to_fire mortality
leafc_xfer(p) → !m_leafc_xfer_to_fire mortality
frootc_xfer(p) → !m_frootc_xfer_to_fire mortality
livestemc_xfer(p) → !m_livestemc_xfer_to_fire mortality
deadstemc_xfer(p) → !m_deadstemc_xfer_to_fire mortality
livecrootc_xfer(p) → !m_livecrootc_xfer_to_fire mortality
deadcrootc_xfer(p) → !m_deadcrootc_xfer_to_fire mortality
gresp_xfer(p) → !m_gresp_xfer_to_fire mortality
!soil group - fire mortality mortality
→ cwdc(c)  !m_deadstemc_to_cwdc_fire mortality
→ cwdc(c)  !m_deadcrootc_to_cwdc_fire mortality
litr_met_c(c) → !m_decomp_cpools_to_fire mortality_vr1

litr_cel_c(c) → !m_decomp_cpools_to_fire mortality_vr2

litr_lig_c(c) → !m_decomp_cpools_to_fire mortality_vr3

cwdc(c) → !m_decomp_cpools_to_fire mortality_vr4

!
!nitrogen pathways
!
!plant group

→ npool(p)  !sminn_to_npool

npool(p) → leafn(p)  !npool_to_leafn

npool(p) → leafn_storage(p)  !npool_to_leafn_storage

npool(p) → frootn(p)  !npool_to_frootn

npool(p) → frootn_storage(p)  !npool_to_frootn_storage

npool(p) → livestemn(p)  !npool_to_livestemn woody&generic

npool(p) → livestemn_storage(p)  !npool_to_livestemn_storage woody&generic

npool(p) → deadstemn(p)  !npool_to_deadstemn woody

npool(p) → deadstemn_storage(p)  !npool_to_deadstemn_storage woody

npool(p) → livecrootn(p)  !npool_to_livecrootn woody

npool(p) → livecrootn_storage(p)  !npool_to_livecrootn_storage woody

npool(p) → deadcrootn(p)  !npool_to_deadcrootn woody

npool(p) → deadcrootn_storage(p)  !npool_to_deadcrootn_storage woody

npool(p) → grainn(p)  !npool_to_grainn generic

npool(p) → grainn_storage(p)  !npool_to_grainn_storage generic

leafn_xfer(p) → leafn(p)  !leafn_xfer_to_leafn

frootn_xfer(p) → frootn(p)  !frootn_xfer_to_frootn

livestemn_xfer(p) → livestemn(p)  !livestemn_xfer_to_livestemn woody&generic

deadstemn_xfer(p) → deadstemn(p)  !deadstemn_xfer_to_deadstemn woody&generic

livecrootn_xfer(p) → livecrootn(p)  !livecrootn_xfer_to_livecrootn

deadcrootn_xfer(p) → deadcrootn(p)  !deadcrootn_xfer_to_deadcrootn

grainn_xfer(p) → grainn(p)  !grainn_xfer_to_grainn generic

leafn(p) → retransn(p)  !leafn_to_retransn

livestemn(p) → deadstemn(p)  !livestemn_to_deadstemn woody

livestemn(p) → retransn(p)  !livestemn_to_retransn woody&generic

livecrootn(p) → deadcrootn(p)  !livecrootn_to_deadcrootn woody

livecrootn(p) → retransn(p)  !livecrootn_to_retransn woody

grainn(p) → !grainn_to_food

retransn(p) → npool(p)  !retransn_to_npool

leafn_storage(p) → leafn_xfer(p)  !leafn_storage_to_xfer

frootn_storage(p) → frootn_xfer(p)  !frootn_storage_to_xfer

livestemn_storage(p) → livestemn_xfer(p)  !livestemn_storage_to_xfer woody&generic

deadstemn_storage(p) → deadstemn_xfer(p)  !deadstemn_storage_to_xfer woody

livecrootn_storage(p) → livecrootn_xfer(p)  !livecrootn_storage_to_xfer woody

deadcrootn_storage(p) → deadcrootn_xfer(p)  !deadcrootn_storage_to_xfer woody

grainn_storage(p) → grainn_xfer(p)  !grainn_storage_to_xfer generic

!plant to soil group

leafn(p) → litr_met_n(c)  !leafn_to_litr_met_n linkto leafn_to_litter

leafn(p) → litr_cel_n(c)  !leafn_to_litr_cel_n inactivate

leafn(p) → litr_lig_n(c)  !leafn_to_litr_lig_n inactivate

frootn(p) → litr_met_n(c)  !frootn_to_litr_met_n linkto frootn_to_litter

frootn(p) → litr_cel_n(c)  !frootn_to_litr_cel_n inactivate

frootn(p) → litr_lig_n(c)  !frootn_to_litr_lig_n inactivate

livestemn(p) → litr_met_n(c)  !livestemn_to_litr_met_n linkto livestemn_to_litter crop_prog

livestemn(p) → litr_cel_n(c)  !livestemn_to_litr_cel_n inactivate crop_prog

livestemn(p) → litr_lig_n(c)  !livestemn_to_litr_lig_n inactivate crop_prog

grainn(p) → litr_met_n(c)  !grainn_to_litr_met_n linkto grainn_to_food crop_prog

grainn(p) → litr_cel_n(c)  !grainn_to_litr_cel_n inactivate crop_prog

grainn(p) → litr_lig_n(c)  !grainn_to_litr_lig_n inactivate crop_prog

!soil group

→ smin_n(c)  !ndep_to_sminn_vr non_nitrification

→ smin_n(c)  !nfix_to_sminn_vr non_nitrification 

→ smin_nh4_vr(c)  !ndep_to_sminn_vr nitrif_denitrif

→ smin_nh4_vr(c)  !nfix_to_sminn_vr nitrif_denitrif

→ smin_n(c) !fert_to_sminn_vr crop_prog non_nitrification 

→ smin_n(c) !soyfixn_to_sminn_vr crop_prog non_nitrification 

→ smin_nh4_vr(c) !fert_to_sminn_vr crop_prog nitrif_denitrif

→ smin_nh4_vr(c) !soyfixn_to_sminn_vr crop_prog nitrif_denitrif

seedn(c) → !dwt_seedn_to_leaf

seedn(c) → !dwt_seedn_to_deadstem

→ litr_met_n(c)  !dwt_frootn_to_litr_met_n

→ litr_cel_n(c)  !dwt_frootn_to_litr_cel_n

→ litr_lig_n(c)  !dwt_frootn_to_litr_lig_n

→ cwdn(c)  !dwt_livecrootn_to_cwdn

→ cwdn(c)  !dwt_deadcrootn_to_cwdn

smin_n(c) → !sminn_to_denit_decomp_cascade_vr1 non_nitrification BGC 

smin_n(c) → !sminn_to_denit_decomp_cascade_vr2 non_nitrification BGC

smin_n(c) → !sminn_to_denit_decomp_cascade_vr3 non_nitrification BGC

smin_n(c) → !sminn_to_denit_decomp_cascade_vr4 non_nitrification BGC

smin_n(c) → !sminn_to_denit_decomp_cascade_vr5 non_nitrification BGC

smin_n(c) → !sminn_to_denit_decomp_cascade_vr6 non_nitrification BGC

smin_n(c) → !sminn_to_denit_decomp_cascade_vr7 non_nitrification BGC

smin_n(c) → !sminn_to_denit_decomp_cascade_vr1 non_nitrification century 

smin_n(c) → !sminn_to_denit_decomp_cascade_vr2 non_nitrification century

smin_n(c) → !sminn_to_denit_decomp_cascade_vr3 non_nitrification century

smin_n(c) → !sminn_to_denit_decomp_cascade_vr13 non_nitrification century

smin_n(c) → !sminn_to_denit_decomp_cascade_vr14 non_nitrification century

smin_n(c) → !sminn_to_denit_decomp_cascade_vr15 non_nitrification century

smin_n(c) → !sminn_to_denit_decomp_cascade_vr16 non_nitrification century

smin_n(c) → !sminn_to_denit_decomp_cascade_vr17 non_nitrification century

smin_n(c) → !sminn_to_denit_excess_vr non_nitrification 

smin_n(c) → !sminn_to_plant_vr non_nitrification 

smin_n(c) → !sminn_leached_vr non_nitrification

→ smin_n(c)  !supplement_to_sminn_vr non_nitrification 

!plant group - gap-phase mortality

livestemn(p) → !m_livestemn_to_litter

deadstemn(p) → !m_deadstemn_to_litter

livecrootn(p) →  !m_livecrootn_to_litter

deadcrootn(p) → !m_deadcrootn_to_litter

retransn(p) → !m_retransn_to_litter

leafn_storage(p) →  !m_leafn_storage_to_litter

frootn_storage(p) → !m_frootn_storage_to_litter

livestemn_storage(p) →  !m_livestemn_storage_to_litter

deadstemn_storage(p) → !m_deadstemn_storage_to_litter

livecrootn_storage(p) →  !m_livecrootn_storage_to_litter

deadcrootn_storage(p) → !m_deadcrootn_storage_to_litter

leafn_xfer(p) → !m_leafn_xfer_to_litter

frootn_xfer(p) → !m_frootn_xfer_to_litter

livestemn_xfer(p) → !m_livestemn_xfer_to_litter

deadstemn_xfer(p) → !m_deadstemn_xfer_to_litter

livecrootn_xfer(p) →  !m_livecrootn_xfer_to_litter

deadcrootn_xfer(p) →  !m_deadcrootn_xfer_to_litter

!plant to soil group - gap-phase mortality

leafn(p) → litr_met_n(c)  !m_leafn_to_litr_met_n linkto m_leafn_to_litter activate

leafn(p) → litr_cel_n(c)  !m_leafn_to_litr_cel_n inactivate

leafn(p) → litr_lig_n(c)  !m_leafn_to_litr_lig_n inactivate

frootn(p) → litr_met_n(c)  !m_frootn_to_litr_met_n linkto m_frootn_to_litter

frootn(p) → litr_cel_n(c)  !m_frootn_to_litr_cel_n inactivate

frootn(p) → litr_lig_n(c)  !m_frootn_to_litr_lig_n inactivate

!soil group – gap-phase mortality
→ cwdn(c)  !m_livestemn_to_cwdn

→ cwdn(c)  !m_deadstemn_to_cwdn

→ cwdn(c)  !m_livecrootn_to_cwdn

→ cwdn(c)  !m_deadcrootn_to_cwdn

→ litr_met_n(c)  !m_retransn_to_litr_met_n

→ litr_met_n(c)  !m_leafn_storage_to_litr_met_n

→ litr_met_n(c)  !m_frootn_storage_to_litr_met_n

→ litr_met_n(c)  !m_livestemn_storage_to_litr_met_n

→ litr_met_n(c)  !m_deadstemn_storage_to_litr_met_n

→ litr_met_n(c)  !m_livecrootn_storage_to_litr_met_n

→ litr_met_n(c)  !m_deadcrootn_storage_to_litr_met_n

→ litr_met_n(c)  !m_leafn_xfer_to_litr_met_n

→ litr_met_n(c)  !m_frootn_xfer_to_litr_met_n

→ litr_met_n(c)  !m_livestemn_xfer_to_litr_met_n

→ litr_met_n(c)  !m_deadstemn_xfer_to_litr_met_n

→ litr_met_n(c)  !m_livecrootn_xfer_to_litr_met_n

→ litr_met_n(c)  !m_deadcrootn_xfer_to_litr_met_n

!plant group - harvest mortality
livestemn(p) → !hrv_livestemn_to_litter

deadstemn(p) → !hrv_deadstemn_to_prod10n

deadstemn(p) → !hrv_deadstemn_to_prod100n

livecrootn(p) → !hrv_livecrootn_to_litter

deadcrootn(p) → !hrv_deadcrootn_to_litter

retransn(p) → !hrv_retransn_to_litter

leafn_storage(p) → !hrv_leafn_storage_to_litter

frootn_storage(p) → !hrv_frootn_storage_to_litter

livestemn_storage(p) → !hrv_livestemn_storage_to_litter

deadstemn_storage(p) → !hrv_deadstemn_storage_to_litter

livecrootn_storage(p) → !hrv_livecrootn_storage_to_litter

deadcrootn_storage(p) → !hrv_deadcrootn_storage_to_litter

leafn_xfer(p) → !hrv_leafn_xfer_to_litter

frootn_xfer(p) → !hrv_frootn_xfer_to_litter

livestemn_xfer(p) → !hrv_livestemn_xfer_to_litter

deadstemn_xfer(p) → !hrv_deadstemn_xfer_to_litter

livecrootn_xfer(p) → !hrv_livecrootn_xfer_to_litter

deadcrootn_xfer(p) → !hrv_deadcrootn_xfer_to_litter

!plant to soil group - harvest mortality
leafn(p) → litr_met_n(c)  !hrv_leafn_to_litr_met_n linkto hrv_leafn_to_litter activate

leafn(p) → litr_cel_n(c)  !hrv_leafn_to_litr_cel_n inactivate

leafn(p) → litr_lig_n(c)  !hrv_leafn_to_litr_lig_n inactivate

frootn(p) → litr_met_n(c)  !hrv_frootn_to_litr_met_n linkto hrv_frootn_to_litter

frootn(p) → litr_cel_n(c)  !hrv_frootn_to_litr_cel_n inactivate

frootn(p) → litr_lig_n(c)  !hrv_frootn_to_litr_lig_n inactivate

!soil group - harvest mortality
→ cwdn(c)  !hrv_livestemn_to_cwdn

→ cwdn(c)  !hrv_livecrootn_to_cwdn

→ cwdn(c)  !hrv_deadcrootn_to_cwdn

→ litr_met_n(c)  !hrv_retransn_to_litr_met_n

→ litr_met_n(c)  !hrv_leafn_storage_to_litr_met_n

→ litr_met_n(c)  !hrv_frootn_storage_to_litr_met_n

→ litr_met_n(c)  !hrv_livestemn_storage_to_litr_met_n

→ litr_met_n(c)  !hrv_deadstemn_storage_to_litr_met_n

→ litr_met_n(c)  !hrv_livecrootn_storage_to_litr_met_n

→ litr_met_n(c)  !hrv_deadcrootn_storage_to_litr_met_n

→ litr_met_n(c)  !hrv_leafn_xfer_to_litr_met_n

→ litr_met_n(c)  !hrv_frootn_xfer_to_litr_met_n

→ litr_met_n(c)  !hrv_livestemn_xfer_to_litr_met_n

→ litr_met_n(c)  !hrv_deadstemn_xfer_to_litr_met_n

→ litr_met_n(c)  !hrv_livecrootn_xfer_to_litr_met_n

→ litr_met_n(c)  !hrv_deadcrootn_xfer_to_litr_met_n

!plant group - fire mortality
leafn(p) → !m_leafn_to_fire mortality
frootn(p) → !m_frootn_to_fire mortality
livestemn(p) → !m_livestemn_to_fire mortality
deadstemn(p) → !m_deadstemn_to_fire mortality
livecrootn(p) →  !m_livecrootn_to_fire mortality
deadcrootn(p) → !m_deadcrootn_to_fire mortality
deadcrootn(p) → !m_deadcrootn_to_litter_fire mortality
leafn_storage(p) → !m_leafn_storage_to_fire mortality
frootn_storage(p) → !m_frootn_storage_to_fire mortality
livestemn_storage(p) → !m_livestemn_storage_to_fire mortality
deadstemn_storage(p) → !m_deadstemn_storage_to_fire mortality
livecrootn_storage(p) → !m_livecrootn_storage_to_fire mortality
deadcrootn_storage(p) → !m_deadcrootn_storage_to_fire mortality
leafn_xfer(p) → !m_leafn_xfer_to_fire mortality
frootn_xfer(p) → !m_frootn_xfer_to_fire mortality
livestemn_xfer(p) → !m_livestemn_xfer_to_fire mortality
deadstemn_xfer(p) → !m_deadstemn_xfer_to_fire mortality
livecrootn_xfer(p) → !m_livecrootn_xfer_to_fire mortality
deadcrootn_xfer(p) → !m_deadcrootn_xfer_to_fire mortality
retransn(p) → !m_retransn_to_fire mortality
!soil group -fire mortality
→ cwdn(c)  !m_deadstemn_to_cwdn_fire mortality
→ cwdn(c)  !m_deadcrootn_to_cwdn_fire mortality
litr_met_n(c) → !m_decomp_npools_to_fire mortality_vr1

litr_cel_n(c) → !m_decomp_npools_to_fire mortality_vr2

litr_lig_n(c) → !m_decomp_npools_to_fire mortality_vr3

cwdn(c) → !m_decomp_npools_to_fire mortality_vr4
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