Table S1 Equations of the direct processes calculating NH3 volatilization from upland soils in the

original and modified CNMM-DNDC model.

Equations

Description

Original CNMM-DNDC model

Urea hydrolysis
d[NHI]}, /dt = —d[urea),/dt
=/r/soc lureal;

= 0.0364¢00805 o

Jsoc=0-01[SOC] !

ABC decomposition

fABCfdec :prfdp
fy=0.1pH—0.5

— —3.6735j/¢—0.7551
1, =6.0%10

NH3,ﬂux(f) :f ABC_dec [NH4HCO3 ]/

NH; volatilization

Flux(NH; )upland(j) =0. 2waindfdepth ftemp [NH3(I) ]/

fwind = 1-SSWincl/(l-O + Swind)
— (% _ /(%

Saan = G =01 (5)

ftemp = Tsoil/(so + Tsoil)

Modified CNMM-DNDC model

Urea hydrolysis
d[NHI]j/ dt = —d[urea];/dt

=JrSsocSsmlureal;

f=0.45¢%0% i

Urea hydrolysis rate

Effect of soil temperature on urea
hydrolysis
Effect of soil temperature on urea
hydrolysis

ABC decomposition rate

Effect of soil
decomposition
Effect of soil depth on ABC
decomposition
NHs; volatilization from ABC
decomposition

pH on ABC

NH; flux from uplands

Effect of wind speed on NH;
volatilization
Effect of soil depth on NH;
volatilization
Effect of soil temperature on NH3
volatilization

Urea hydrolysis rate

Effect of soil temperature on urea
hydrolysis
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Jsm = WEPS/PORE

fsoc=0.01[SOC]"!
ABC decomposition

g ABC dec prdpf T, ABC

foy=0.1pH — 0.5

fiy=6.0% 10~3:6735//9-0.7551

Jr, apc = Tsoit/ B0 + Toir)

NH; fux() =/aBc dec [NH4HCO;];

NH; volatilization

Flux(NH3) ypland()

= 3.6/, windfdepth ftemp fcanopy fclay A water frain [NH3(1) ] ;i

fwind =01+ 1~SSWind/(1 + Swind)

— dsoil/ 0.03
fdepth =05

Jremp = 0-1+2.0T01/ (45 + Ti)

— —0.15lai
Jranopy = 0470155 4 0.6

f = ¢ 0.06cl
clay

fouer = 0.45¢7IOWFPS/PORE t 535

Sy = 0.65¢7100F 0,35

Effect of soil moisture on urea
hydrolysis
Effect of soil temperature on urea
hydrolysis

ABC decomposition rate

Effect of soil
decomposition
Effect of soil depth on ABC
decomposition

Effect of soil temperature on ABC

pH on ABC

decomposition
NHs volatilization from ABC
decomposition

NH; flux from uplands

Effect of wind speed on NH;
volatilization

Effect of soil depth on NH;
volatilization

Effect of soil temperature on NH3
volatilization

Effect of dry canopy on NH;
volatilization

Effect of soil clay content on NH3
volatilization

Effect of soil moisture on NH;
volatilization

Effect of rain wetting canopy on
NH; volatilization
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