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1.1 Supplementary Tables
Supplementary Table 1. Component fluxes in the MEND model.
	Flux Description
	Equation
	

	POMO decomposed by EPO (F1)
	
	(1)

	POMO decomposed by EPH (F2)
	
	(2)

	MOM decomposed by EM (F3)
	
	(3)

	DOM interacts with the active layer of QOM through sorption (F4) and desorption (F5)
	

	(4)
(5)

	DOM be assimilated by MBA (F6)
	
	(6)

	MBA transforms into a dormant state (F7)
	
	(7)

	MBD MBD transforms to active state (F8)
	
	(8)

	MBA for growth respiration (F9) and maintenance respiration (F10)
	

	(9)
(10)

	MBA overflow respiration (F11)
	
	(11)

	MBD maintenance respiration (F12)
	
	(12)

	MBD overflow respiration (F13)
	
	(13)

	MBA mortality
	
	(14)

	Synthesis of enzymes for decomposition of EPO, EPH, EM (F15, EPO､F15, EPH､F15, EM､F15)
	



	(15)
(16)
(17)
(18)

	Turnover of enzymes EPO, EPH, EM (F16, EPO､F16, EPH､F16, EM ､F16)
	



	(19)
(20)
(21)
(22)

	N immobilization by microbes (FNim, NH4→BA､FNim, NO3→BA)
	

	(23)
(24)

	N mineralization (FNmn,BA､YNg)
	

	(25)
(26)

	Nitrification (FNnit)
	
	(27)

	Nitrifier denitrification (FNnit→denit)
	

WFP为冲水孔隙度
	(28)
(29)

	Denitrification (FNdenit)
	
	(30)


Note: The individual fluxes are expressed in the equation as POMO, PO, PNO; POMH, PH, PNH; MOM, M, MN; DOM, D, DN; QOM, Q, QN; MBA, BA, BAN; MBD, BD, BDN, EPO, EPNO; EPH, EPNH; EM, EMN; NH4+, NH4; NO3-, NO3.



	Supplementary Table 2. Governing equation for soil C and N pools in the MEND model.
	Variables
	Equation
	

	Soil carbon fluxes ( indicates carbon content):

	POMO
	
	(31)

	POMH
	
	(32)

	MOM
	
	(33)

	QOM
	
	(34)

	DOM)
	
	(35)

	MBA
	
	(36)

	MBD
	
	(37)

	EPO
	
	(38)

	EPH
	
	(39)

	EM
	
	(40)

	Rh
	
	(41)

	Overall mass balance of C
	
	(42)

	Soil nitrogen fluxes ( indicates nitrogen content):
	

	POMO ､POMH､MOM､QOM､DOM
	, indicates carbon fluxes, indicates C:N
	(43)

	MBA
	
	(44)

	MBD
	
	(45)

	NH4+
	
	(46)

	NO3-
	
	(47)

	Overall mass balance of N
	
	(48)


Note: The individual fluxes are expressed in the equation as POMO, PO, PNO; POMH, PH, PNH; MOM, M, MN; DOM, D, DN; QOM, Q, QN; MBA, BA, BAN; MBD, BD, BDN, EPO, EPNO; EPH, EPNH; EM, EMN; NH4+, NH4; NO3-, NO3.














Supplementary Table 3. Component fluxes in the MEND model.


	Parameter
	Range
	Units
	Description

	LF0
	(0.1, 1.0)
	—
	Initial fraction of PO, LF0=PO/(PO+PH)

	r0
	(0.01, 1)
	—
	Initial active fraction of microbes, r0=BA/(BA+BD)

	fRa
	(0.1, 0.4)
	—
	Scaling factor for autotrophic respiration (Ra)

	fINP
	(0.1, 0.9)
	—
	Scaling factor for litter input rate

	Vd
	(0.1, 100)
	mg C mg-1C h−1
	Maximum specific decomposition rate, VdPO=VdPH=VdM =Vd

	KPO
	(40,100)
	mg C mg-3soil
	Half-saturation constant (HSC) for PO decomposition

	fKM
	(2, 20)
	—
	KM =KPO×fKM，KPH =KPO/fKM 
KPH and KM are HSC for PH and M, respectively

	Qmax
	(0.5, 5.0)
	mg C cm−3 soil
	Maximum sorption capacity

	Kba
	(1, 16)
	(mg C cm−3 soil) −1
	Binding affinity for DOM, sorption rate kads = kdes× Kba

	kdes
	(1e-4, 0.01)
	mg C cm−3 soil h−1
	Desorption rate for DOM

	rE
	(1e-4, 0.01)
	mg C mg−1 C h−1
	Enzyme turnover rate

	pEP
	(1e-4, 0.05)
	—
	[Vm×pEP] is the production rate of EP (EPO + EPH), Vm is the specific maintenance rate for BA

	fpEM
	(0.1, 5.0)
	—
	fpEM =pEM/pEP，[Vmt×pEM] is the production rate of EM

	fD
	(0.05, 1)
	—
	Fraction of decomposed PO and PH allocated to D

	gD
	(0.01, 1)
	—
	Fraction of dead BA allocated to D 

	gPO
	(0.05, 0.2)
	—
	(1 − gD)∙gPO为 is the fraction of dead BA entering PO

	Vg
	(1e-3, 0.1)
	mg C mg−1 C h−1
	Maximum specific uptake rate of D for growth

	α
	(0.01, 0.5)
	—
	= Vm/(Vg + Vm), Vm is max specific maintenance rate

	KD
	(1e-4, 0.5)
	mg C cm−3 soil
	HSC for microbial uptake of D

	Yg (Tref)
	(0.1, 0.6)
	—
	Intrinsic C use efficiency at reference temperature (Tref)

	kYg
	(1e-3, 0.016)
	1/°C
	Slope for Yg dependence of temperature

	Q10
	(1.2, 2.5)
	—
	Q10 for temperature response function

	γ
	(0.1, 20)
	—
	Max microbial mortality rate =Vm×γ

	β
	(5e-4, 0.05)
	—
	Ratio of dormant maintenance rate to Vm

	ψA2D
	(–0.6, –0.2)
	MPa
	Soil water potential (SWP) threshold for microbial dormancy; both ψA2D & ψD2A<0

	τ
	(0.1, 0.9)
	—
	ψD2A=ψA2D×τ，ψD2A is the SWP threshold for microbial resuscitation

	ω
	(1, 6)
	—
	Exponential in SWP function for microbial dormancy or resuscitation

	VNim,BA
	(1e-4, 0.1)
	mg N mg−1 C h−1
	Max specific microbial N immobilization rate VNim, NH4 =VNim ,BA·NH4 /(NH4+NO3)
VNim, NO3 = VNim, BA·NO3 /(NH4+NO3)

	KSNBA1
	(1e-4, 0.01)
	mg N cm−3 soil
	HSC for microbial immobilization of NH4+

	KSNBA2
	(1e-4, 0.01)
	mg N cm−3 soil
	HSC for microbial immobilization of NO3–

	VNnit
	(0.1, 1000)
	mg N mg−1 C h−1
	Max specific nitrification rate (VN1) 

	VNdenit
	(1e-5, 0.1)
	mg N mg−1 C h−1
	Max specific denitrification rate, VNj=VNdenit, j=2–5

	VNfix
	(1e-4, 0.1)
	mg N mg−1 C h−1
	Max specific N fixation rate (VN6)

	KSN1
	(1e-4, 0.1)
	mg N cm−3 soil
	HSC for nitrification

	KSN2
	(1e-4, 0.1)
	mg N cm−3 soil
	HSC for denitrification of NO3– and NO2–(KSN3)

	KSN4
	(1e-4, 0.1)
	mg N cm−3 soil
	HSC for denitrification of NO and N2O (KSN5)

	KSN6
	(1e-4, 0.1)
	mg N cm−3 soil
	HSC for N fixation

	VNVG
	(1e-6, 1e-3)
	mg N cm−3 h−1
	Max plant N uptake rate; VNVG, NH4=VNVG, NO3 =VNVG

	KSNVG1
	(1e-4, 0.01)
	mg N cm−3 soil
	HSC for plant uptake of NH4+

	KSNVG2
	(1e-4, 0.01)
	mg N cm−3 soil
	HSC for plant uptake of NO3–

	ωVG
	(0.01, 1)
	—
	Exponential for calculating rGPP as a function of GPP

	NH4max
	(1e-5, 0.01)
	mg N cm−3 soil
	Maximum sorption capacity for NH4+

	Kba, NH4
	(1, 1e4)
	(mg N cm−3 soil) −1
	Binding affinity for NH4+

	rleach
	(0.01, 1)
	—
	Scaling factor for NO3– and NO2– leaching
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1.2 Supplementary Figures
[image: ]
Supplementary Figure 1. Diagram of the C-N coupled Microbial-ENzyme Decomposition (MEND) model.
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