Supplementary material A

Tab. Al: Parameters used to calculate crop residues by the allocation fraction approach (equations 5

and 6) and the regression approach (equations 9 and 10)[%]

fryied  frseem  frroot frewa source K F source
corn, silage 0.772 0 0.138 0.09 bi#1 1.04 0.005 f1
corn, grain 0.386 0.387 0.138 0.089 b1l 135 0.06 f1
wwheat 0.322 0.482 0.118 0.078 b1#2 04 0.08 f1
swheat 0.322 0.482 0.118 0.078 bl#2  0.494 0.048 f2
wbarley 0.451 0.4 0.09 0.059 bil#2 0.68 0.068 f2
sbarley 0.451 0.4 0.09 0.059 bil#2 0.47 0.045 f1
wrye 0.335 0.482 0.11 0.073 b1® 0.68 0.068 f2
srye 0.335 0.482 0.11 0.073 b1® 0.68 0.068 f2
triticale 0.26 0.506 0.142 0.092 b1l 0.72 0.072 f2
oats 0.319 0.283 0.241 0.157 b1l 0.72 0.054 f2
potatoes 0.727 0.232 0.025 0.016 b2 0.128 0.104 f1
silage beets 0.619 0.353 0.017 0.011 b2 0.4 0 f2
sugar beets 0.619 0.353 0.017 0.011 b2 0.4 0 f2
wrape 0.313 0.383 0.174 0.13 g 0.284 0.043 f2
srape 0.313 0.383 0.174 0.13 g" 0.284 0.043 f2*
wturnip 0.313 0.383 0.174 0.13 g" 0.284 0.043 f2*
sturnip 0.313 0.383 0.174 0.13 g" 0.284 0.043 f2*
mustard 0.209 0.537 0.154 0.118 g 0.198 0.134 f2*
oilradish 0.209 0.537 0.154 0.118 g* 0.403 0 f2
cabbage 0.6 0 0.24 0.16 f2" 0 0.042 f2

alfalfa 0.42 0 0.35 0.23 bl 2.00 0.036 f2
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lupine 0.571 0 0.26 0.169 b1l 0.75 0 f2
peas 0.217 0.507 0.167 0.109 g* 0.111 0.083 f2
field bean 0.217 0.507 0.167 0.109 g* 0.999 0 f2
Grassland/pasture 0.233 0 0.465 0.302 b1 2.8 0 f2
Grassland w. 0.298 0 0426 0.276 b1l 2.51 00
legumes

Grassland annual  0.441 0 0339 0.22 b1 2.8 0
swedish turnip 0.313 0.383 0.174 0.13 b2* 0.4 0 f2®
b1 Bolinder et al. (2007)

b2 Bolinder et al. (2015)

b1#1  estimated from grain_corn

b1#2  winter and summer cereals with similar cofficients

b1# small grain cereals

b2# parameters of sugar beet

g Gran et al. (2009)

g" parameters of winter rape
g" under rainfall

g™ like peas

g" like mustard

f2# derived from Franko (2010) assuming frex, =0.66 frroo: (Wiesmeier et al. ,2014)

f2#2 parameters of winter rape

f2#3 parameters of sugar beets

Supplementary material B

Tab. B1: Fractions of crop residues rooted to DPM, RPM, HUM pool of RothC with the 90%

confidence interval in brackets[%]
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Allocation fractions Regression
DPM RPM HUM DPM RPM HUM
Default 59 41 0 59 41 0
Straw 98.6(96;100) 1.4(0;4) 0(0;0) 97.5(93;100) 2.5(0;7) 0(0;0)
Green 98.2(94;100) 1.8(0;6) 0(0;0) 98.1(95;100) 1.9(0;5) 0(0;0)
manure
Roots 65.0(57;72)  35.0(57;75) 0(0;0) 57(48;66) 43(34;52) 0(0;0)

Tab. B2: Fractions of organic amendments rooted to DPM, RPM, HUM pool of RothC with the 90%

confidence interval in brackets [%]

Allocation fractions Regression
DPM RPM HUM DPM RPM HUM

Default 49 49 2 49 49 2
FYM 72.7(62;83) 27.3(17;38) 0(0;0) | 66.2(57;77) 33.8(23;43) 0(0;0)
FYM compost | 57.3(45;68) 42.7(31;55) 0(0;0) | 52.8(43;53) 47.2(37;57) 0(0;0)
Cattle slurry 66.8(22;97)  33.2(3;78) 0(0;0) | 74.0(40;97) 26(3;60) 0(0;0)
Pig slurry 37.0(0;95) 63(5;24) 0(0;76) | 46.2(0,96)  53.8(4;39) 0(0;61)
Sewage sludge 0(0;0) 60.9(43;80) 39.1(20;57) 0(0;0) 48.8(29;67) 51.2(33;71)
Waste 7.8(0;,91)  92.2(8;15) 0(0;85) | 40.3(0;95) 59.7(5,38) 0(0;62)
compost

Peat 0(0;0) 45.1(34;57) 54.9(43;66) 0(0;0) 41.4(30;53) 58.6(47;70)
Sawdust 47.3(31;62) 52.7(38;69) 0(0;0) 43(28;59) 57(41;72) 0(0;0)
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Supplementary material C

Cppy DPM pool

Crpy RPM pool

Cl = CBIO BIO p00|

CZ = CHUM HUM p00|

Com IOM pool

cue carbon use efficiency as fraction of pool outflux that is not respired

fi fraction of decomposed material directed to pool i

ki decomposition rate of pool i (with BIO = C; and HUM = C;)

& rate modifying factor driven by temperature, precipitation and coverage by vegetation
! input rate [t C ha-' a]

yppm fraction of I entering Cppm

form  fraction of DPM on C(0) ( carbon stock at t=0)

The differential equation describing the change of RothC pools with time are according to Sierra and

Muller (2015):

dc
% = ¥Yppml — $kppmCppm (C.1)

dCrpMm
dt

= Yrpm! — $krpm Crpm (C.2)

dc
d—Btm = a1¢kppy Copy + a1Ekppy Crpm + C (a1 &k — Eky) + a1 €k, C, (C.3)
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dc
—M = ay¢kppm Copm + A2€krpy Crpm+Vezl + @28k Cy + C(ax€ky — Eky) (C.4)

dt

with:

a; =cue X f; (C.5)

The analytical solution of this system is derived based on an analytical solution of the ICBM/2B model

introduced by Katterer and Andren (2001). With:

ay; =k &(a; — 1)

a1z = a1k; &

az; = azk:¢

Az = ky é(ay; — 1)

b1 = Yremlay

b1, = a1 (Crpp (0 krpyé — YremI)

byz = vppulay

bis = a1 (Cppy (0)kppmé — Yppm D)

by1 = yremlag + vl

byy = a;(Crpi (0)krppé — Yrpm D

bys = yppula;

bys = az(Cpppy (0 kppyé — Yppml)

Eigenvalues of the 2x2 matrix are then (Katterer and Andren 2001):

(C.6)

(C.7)

(C.8)

(C.9)

(C.10)

(C.11)

(C.12)

(C.13)

(C.14)

(C.15)

(C.16)

(C.17)
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2
/11’2 = all;azz i \/(all';'azz) + A12071 — Q11037 (C18)

The complementary function for C,:

0,exp(A,t) + O,exp(A,t) (C.19)
The particular integral is:

Co + c1 exp(—kgpy &t) + coexp(—kppyt) (C.20)
With coefficients:

o = a12(by1+by3)—as,(b11+by3) (C.Zl)

a11Q22—A12021

_ a12by3-b12(az2+krpmé)
1= 2 (C.22)
(krpm&)?+(ay1+az2)krpmE+a11a22—a21a4;

C

A12b24=b14(az+kppmé)
= C.23
€2 (kppm&)?+(ayy+azz)kppmé+as1a22-az1a:, ( )
91 = BO - 92 —Cyp—C—(C (C.24)

0, = — [a12C2(0) + (ay; — A4,1)C1(0) + Ayco + (A4 + krpmé)er + (A1 + kppu)ca + byg + by +

2=

For these definitions Cppm , Crem, C1, C2 become:

1 (-k ét)
Cppm ) = Iyppm (kupmf e kDPL;:g ) + Cppm (O)GXP(—kDPMft) (C.26)

1 (-k ét)
Crpm (t) = IYrpM (kRpmf - exkaPI::; ) + Crpm (0)exp(—kgpyét) (C.27)

C1(t) = B1exp(Ast) + 6, exp(A,t) + ¢ + crexp(—krpuét) + crexp(—kppyét)

(C.28)



84 (,(t) = a%z [(/11 —ai1)0,exp(At) + (A, — a11)0exp(A,t) — ag1¢9 — by — byz — (C1 (krpmf +

85  ayy) + byo)exp(—krpmét) — (c2(kapm€ + a11) + bya)exp(—kapmét)] (C.29)
86

87 Further transformation of equation C.21 to C.25 shows that each pool at time t (except IOM) is linear

88  correlated to the initial carbon stock C(0) and carbon input I:
89  Factor co:

90 From C.20 and:

91  byy +by3 = I(@1YrpM + @1VDPM) (C.30)

92 byy + bz = I(a2¥rpy + V2 + @2Yppm) (C.31)

93 Follows for co :

a4, (a +ycata )—a,,(a +a )
94 Co = %z 2YRPMTYC2T22YDPM 22\&1YRPMT21YDPM (C.32)
a11022—012021

A2YRPMA121YC20121Q2YDPMA12—A22Q1YRPM —A2281YDPM
95 ¢o=1 (C.33)
A11022—012021

a A12— 0 +ycaaq2+Q@ A1p—0Az
96 Co =] 2YRPM@A12~022&1VRPM 1V (C2A121A2YDPMA12—A22%1YDPM (C.34)

a11022—012021

d2012— 0220, A2012—A220

+ IYppu + Iy, ——2—  (C.35)

A11022—012021 A11A22—012021 A11022—0A12021

97 ¢y =Iyrem

98  Which is simplified by substitution:

99  ¢o =1IYrpmCo1 + IYppMCoz + IYc2C03 (C.36)

100

101 Factor c1:



102  The combination of equations C.22 (ci), C.15 (b22) and C.11 (b12) shows also that c; is linearly

103 correlated to Cand I:

104 a12b23—b1(az2+krpm$) (C.22)

€= (krpm&)?+(ag1+az)krpmé+ai1a22—a21a12
105 b1z = Crpm (0)krpyéay — Iygpma;  (C.37)

106 by = Crpy (0)krpyéas — yrpmlay  (C.38)

CrpM(0)krpMEQ2a12—1YRPM 122
107 ¢, = —CrrM(Okrpyias—Iyrpma1)(azztkrpm$) (C.39)
1 (krpm&)2+(ay1+az)krpmé+ai1a22—az1 012

108 -C 0) krpm§aza12—KrpmEas(azatkrpmé) I Ap1p—a1 (Azp+krppé)
€1 = LrepMm 2 — {YrpM >
(krpm&)2+(ay1+az)krpmE+a11a22—az1a15 (krpm&)2+(a1+az2)krpMé+a11a22—a21a12

109 (C.40)

110  Substituting coefficients by c11 and ci; results in:
111 ¢; = Crpy(0)c11 — IyrpmC1z (C.41)

112 ¢; = C(0)frpmC11 — IVrpMC12 (C.42)

113

114  Factor c3:

115

_ a12b24—b14(az2+kppm$)
116 &= (kppm&)?+(ar1+az2dkppmé+as1a2,—- 21012 (€.23)

117 From (C.17) and (C.13) follows:
118 byy = Cppy (0kppyéaz — Iyppyaz (C.43)

119 byy = Cppu(0)kppyéay — yppula, (C.44)



120 o

_ Cppm (0)kppu§azaiz — IYppua2a12 — Coppy (0)kppyéas (azz + kppué) + vopmlas (azs + kppy$)

121
(kppm&)? + (a1 + az)kppué + aq1az; — aziay;
122 (C.45)
123 ¢, = Cpppy (0) kppmEaza12—kppm&as(aza+kppmé) YDPM®2012=YDPM21(a22+kppm)
2 bpM (kppm&)?+(ai1+az)kppmé+ai1a,,—az1a12 (kppm&)?+(ai1+az2)kppmé+ai1a,2—az a1
124 (C.46)

125  Substituting coefficients by c;1 and ¢,; results in:
126 ¢z = Cppu(0)c21 — Yppmlca, (C.47)

127

128 ¢z = C(0)fppmCa1 — Yppmlcaz (C.48)

129

130 Factor 0,:

131 6, = /1217 [a12C;(0) + (a1; — 2A1)C1(0) + Ayco + (Ag + krpyé)ey + (A1 + kppyé)ey + byg +

132 byy + bz + b14l (C.49)

1

133 6=

[C2(0)asz + €1 (0)(ar; — A1) + IvrpmCords + IVppmCo2Ar + IVc2Co3As +
134 C(0)frpmC11(Ay + krpy&) — IVrpmC12 (A1 + krpié) + C(0) fppyca1 (A1 + kppyé) —

135 IvppmC22(A1 + kppué) + Iyrpmas + Crpm (0 kgpuéas — Ivrpm s + Iyppyay +

136 Cppm(0)kppyéay — Iyppy 4] (C.50)

1

137 92 = A7y

[C(0)fza12 + C(0)fi(a11 — A1) + IVrpmCo1 A1 + IVDpmCo2A1 + IYc2Co3At +

138 C(0) frpmC11 (g + krpm&) — IVrpmC12 (A1 + krpié) + C(0) fppyca1 (A1 + kppyé) —

139 IyppmC22(A1 + kppué) + C(0) frpmkrpméas + C(0) fopmkppméas] (C.51)



140 6, = C(0) fza1z+f1(a11—/11)+fRPMC11(11+kRPMf)+fD;MC;1(l1+kDPMf)+fRPMkRPMfa1+fDPMkDPMEUH +
2= 11

Co2A1=C22 (A1 +kppMé) Co1A1—C12(A1+krpm$) Cozt1

141 Iyppm PRy + IYrPM PRy + Iyc, P (C.52)

142 Substituting coefficients by 654, Oppum, Orpu, Oc28ives:

143 0, = C(0)6,1 + IvppmOppm + IVrRPMOrPy + 1Vc26c2 (C.53)

144

145  Factor 04:

146 Combing equation C.24, C.36, C.42 and C.53 results in:

147

148 6, =C,(0)—0,—co—c1— ¢y (C.24)

149 0, =C(0)f; — C(0)021 — IYppmO2_ppm — IVRPMO2_RPM — 1V (2624

150 —IyppmCoz — IVrPMCor — IVc2Co3 — C(0) frpmCi1 + IVrpmC12 — C(0) fppmCar + YopmIcaz (C.54)

151 0, = C(O)(fl — 021 — frRpMC11 — fDPMC21) —Iyppm (92_DPM + Co2 — 022) — IYrpm (Brpm + Co1 —

152 c12) = Iyc20;4 (C.55)

153 0, = C(O)(fl — 021 — frRpMC11 — fDPMC21) —Iyppm (92_DPM + Co2 — 022) — Iyrpm (QZ_RPM + Co1 —

154 ¢13) — IycaBs (C.56)

155 0, = C(O)(f1 — 021 — frRpMC11 — fDPMC21) —Iyppm (92_DPM + Co2 — sz) — Iyrpm (92_RPM + Co1 —

156 clz) — 1Yo (92_, + c03) (C.57)
157  Substitution of coefficients of equation C.57 by 6,4, 81 ppy, 01 rpmand 01

158 6; = C(0)6;; — 1YppmO1 ppm — 1VRpMO1 rRPM + 1Vc201 4 (C.58)

159
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From equations C.1 to C.58 follows that c0, c1, c2 and T are lineary correlated to initial C or | or both:

¢o = IvrpmCor + IYppmCoz + [Vc2C03 (C.36)
c1 = C(0)frpmc11 — IVrPMC12 (C.42)
c2 = C(0) fppmC21 — YppmlIc2z (C.48)

6, = C(0)021 + IYppmO2 ppm + IVrRpMO2 rPM + V2021 (C.53)

61 = C(0)f1611 — Ivppm61 ppm — IVRPMO1 RPM — V26011 (C.58)

From equation C.28 and equations C.36, C.42, C.48, C.53 and C.58 it follows for BIO at time t:

C1(8) = (€(0)6011 — I¥ppmbs_ppm — IVreMO1_rem — 1¥c202.1)exp(A1t) + (C(0)6,1 +
IYppmO2 ppm + 1YRPMO2 RPM + IVCZQZ_I) exp(A2t) + IyrpmCo1 + I¥ppmCoz + IVc2Cos3 +

(C(0) frpmci1 — IvrpmCi2)exp(=kgrpyét) + (C(0) fopmca1 — Yppmlcaz)exp(—kppuét) (C.59)

C1(t) = C(0)6,,exp(A1t) — Ivppy 61 ppmexp(Ait) — IVrpy 61 rpmexp(Aqt) — Iyc20; jexp(A41t) +
C(0)0;1 exp(Ayt) + Ivppy 02 ppm €xp(A2t) + IVrpm 02 rpm €Xp(A2t) + IY(20, 1 exp(Ayt) +
IvrpmCo1 + 1YppmCoz + 1Vc2Co3 + C(0) frpmciiexp(—krpuét) — IvrpmCizexp(—krpy ét) +

C(0) fppmcaiexp(—kppyét) — vppmlcaexp(—kppuét) (C.60)

C1(t) = €C(0)6,,exp(A1t) — Ivppy 61 ppmexp(A1t) — IVrpy 601 rpmexp(Agt) — Iyc10, jexp(A1t) +
C(0)01 exp(Azt) + Ivppy 02 ppm €xp(A2t) + IVrpM 02 rpm €Xp(A2t) + 120, 1 exp(Ayt) +
IvrpmCo1 + 1YppmCoz + 1Vc2Co3 + C(0) frpmciiexp(=krpmét) — IvrpmCizexp(—krpy ét) +

C(O)fDPMC21 exP(—kDPMft) - VDPMlczzexP(—kDPMft) (C.61)

() = C(O)(gnexlj(/ht) + 631 exp(Azt) + frpmCr1exp(—kgpyt) + fDPMCZ1exP(—kDPMft)) +

IYppm (—91DPM exp(A1t) + 0, exp(Azt) +cop — szexP(_kDPMft)) +
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IYrpM (—91RPMEXP(/11t) + 0255y €Xp(A21) + C01_C1zexP(_kRPMft)) + 1ye (—91Iexp(/11t) +

0,, exp(A,t) + co3) (C.62)

Resulting equation for BIO

By substituting coefficients we see that equation C.62 is basically a linear equation:

Cpio(t) = C(0)spro + IYppmUsio.ppm + IYrRPMUBIO RPM + [VHUMUBIO HUM — (C.63)

with coefficients:

Spio = (91199517(110 + 61 exp(A,t) + frpmciiexp(—krpyét) + fDPMC21€xP(—kDPMft))

(C.64)
Upjo0.pPM = (—lepMexP()qt) + 62, exp(Aat) +cop — szexP(—kDPMft)) (C.65)
UBJ0.RPM = (—91RPMexp(llt) + 02ppy €XP(A21) + C01—C1zexP(—kRPMft)) (C.66)

Upjo HUM = IVCZ(_ellexp(Alt) + 6, exp(4,t) + C03) (C.67)

From equation C.29 and equations C.36, C.42, C.48, C.53 and C.58 it follows for HUM at time t:

C(t) = — [ — a11)01exp(Ait) + (A2 — a11)02exp(A5t) — a11¢o — b1y — b1z — (¢ (krpmf +
a1z

a11) + b12)exl’(—krpmft) - (Cz(kdpmf + a11) + b14)exP(—kdpmft)] (C.63)

C,(t) = (A1—aq11)0,exp(Aqt) n (Az—a11)6exp(Azt)  assco  bii  bis

a2 a2 a2 a2 a2

(Cl(krpm§+a11)+b12)exp(_krpmft) _ (CZ(kdpms;"'all)+b14)exp(_kdpmft)

ap; a1z

(C.64)

Summands of equation C.64 can be transformed into linear equations with C and | as independent

variables:




202 First term

(A1—a41)0 (A1t) _ (A1—ag)exp(A;t)
203 1 ana:xp o= alzlezxp 1 (C(O)6’11 — Ivppm 01 ppm — IVRPMO1 RPM — 1)’6292_1) (C.65)
204
205 (A1—a11)0,exp(A4t) — C(O) (A1—aqy)exp(A1t)014 — ppy (A1-a1)exp(A,)01p,p), _
a1z aiz aiz

(/11—‘111)ex19(/11t)91RpM

(A1—aq1)exp(A,1£)6; (
2

206 IYrpm lyc

a2 aiz

C.66)
207 Second term

208

(ema1,)6pexp0p0) _ Upmtan)expyt) (C(0)921 + IvppmO2 ppm + 1YRPMO2 RPM + 1Yc292_1) (C.67)

aj, aiz
209

(A2—aq1)exp(A,t)0; ppm

210 (A2—a11)82exp(A,t) = ¢(0) (A2—aq1)exp(A;t) 1621 + Vppy +
a1 aqz Qa2
211 I'VRPM (lz—all)exap(lzt)ez_RPM + chz (Az_all)zxp(AZt)ez_I (C.68)
12 12

212 Third Term

aq1¢ 1
213 ﬁ " ap, (IyrpmCo1@11 + IYDPMCo2G11 + [V (2C03011) (C.69)
214 Fourth Term

(ca(krpm&+aq1)+biz)exp(—krpmét) 1
515 1(krp 11 611212 D — a_lz [Clkrpmfexp(—krpmft) + Clallexp(_krpmft) +

216 bysexp(—kypmét)]  (C.70)

(Cl (krpm$+a11)+b12)exp(_krpmft) —

a2

217

1
™ [(C(O)fRPMcll - IVRPMC12)krpmfexP(—krpmft) +

218  (C(0)frpmC11 — IVRPMclz)allexP(—krpmft) + (%(CRPM(O)kRPMf - VRPMI)exP(—krpmft))]

219 (C.71)



220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

(Cl (krpm€+a11)+b12)ex19(_krpm$t) —

a2

1
a_12 [C(O)fRPM Cllkrpm gexp(_krpmft) -
IVRPMC12krpmfex27(—krpmft) + C(O)fRPMCna11exP(_krpmft) - IVRPMC12a11exP(_krpmft) +

C(O)fRPMkRPMf“1ex}7(—krpmft) - VRPM1a1exP(—krpmft)] (C.72)

(Cl (krpmf+a11)+b12)ex19(_krpm§t) —

a2

a%z [C(O) (fRPMCnkrpmfexp(—krpmft) +
fRPMcllalleXP(_kTmet) + prMkRpra’lexp(—krpmft)) —_ IYRPM (Clzkrpmfexp(_krpmft) +

clzanexp(—krpmft) + alexp(—krpmft))] (C.73)

(Cl (krpmf+a11)+b12)ex19(_krpm ft) —

a2

%12 [C(O)exp(_krpmft)frpm(C11krpmf +¢11a11 t kRPMf%) -

IVRPMexp(_krpmft)(cukrpmf +C2aq1 + a1)] (C.74)
Fifth term

(CZ (kdpmf"'all)+b14)exp(_kdpm ft) —
a2

1
" [ C(0)fopm C21kdpm§ex29(—kdpmft) -
IVDPMCZdepmfexp(_kdpmft) + C(O)fDPMC11‘111€x29(—kdpmft) - IVDPMCZZauexP(—kdpmft) +

C(O)fDPMkRPMfalexp(_krpmft) - VRPMIa1exP(—krpm§f)] (C.75)

(CZ (kdpmg"'all)+b14—)ex?’(_kdpmft) —
a2

ailz lC(O)exP(—kdpmft)fdpm (021kdpmf + 1011 T kDPMfal) -

IVDPMexP(—kdpmft)(szkdpmf + C20q1 + a’l)J (C.76)

Which is finally:

C,(t) = €(0) ailz ((/11 —ay)exp(At) f1011 + (A, — ar)exp(At) f1621 —

exP(—krpmft)frpm(Cllkrpmf +ci1a41 + kRPMf‘h) - exP(—kdpmft)fdpm (Cz1kdpmf + Q91 +
1

kDPMf“l)) + IYppm o (_(Al — ay1)exp(41t)01,,,, + (A2 — ag1)exp(A,t)0;,,,, — Co2a11 — @1 +

1
exp(—kapmét)(C2okapmé + 22011 + 051)) + Ivrem a_lz(_ul —a;)exp(4t)by,,,, +
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(A2 — a;1)exp(A,t)0;,,,, — Co1Q11 — a1 + exp(_krpmft)(cukrpmf +c12aq1 + a1)) +

1
lyco s (—(/11 — ay1)exp(At)60; 1 + (A — agq)exp(At)6; ; — C03a11) (C.77)
This can be simplified by substituting coefficients and so we get

The final formula for the HUM pool

Cuum () = C(0)syym + IYppmUnum.ppy + IVremUnumrem + IVuuMUnuM.HUM (C.78)
with coefficients:

1
SHUM = —— ((11 —ay1)exp(A1t)011 + (A, — ag1)exp(A,t)0,4

V)

- exP(—krpmft)frpm (C11krpmf +¢110q91 t kRPMf“l)

- exP(—kdpmft)fdpm(C21kdpmf + 1011 t kDPMf“l))

1
Uyym.DPM= a_12 (—(11 —ay)exp(At)0y,,,, + (A2 — ag)exp(A,t)0;,,,, — Co2@11 — &y

+ exP(—kdpm'ft)(szkdpmf + Cp2aq1 t a’l))

1
UHUM.RPM = . (_(/11 — ay)exp(4t)0y,,,, + (A2 — ar)exp(A,t)0;,,,, — Co1a11 — a1
12

+ exP(—krpmft)(Clzkrpmf + C120q1 T a’l))

1
UHUuM.HUM = a_12 (—(11 — ay)exp(At)0;, + (A, — ag1)exp(A,1)0;, — 003‘111)

Based on equation C.26 we might write for the DPM and RPM pool:

Copu (t) = Iyppyuppy + C(0)Sppm (C.79)

with coefficients

Sppm = fopmexp(—kppuét)
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1 exp(=kppmét)
kppmé kppmé

UppMm =

Based on equation C.27 we might write for the RPM pool:

Crpm (t) = Iyrpmugrpm + C(0)Sppym

with coefficients

Sgpm = frpmexp(—kgpu €t)

1 exp(-krpmét)
krpm& krpm&

UrpMm =

(C.80)

Adding equations C.78 —C.80 and the IOM pool we get the carbon stock at time t:

c() = C0)(sppm + Srpm t Shum t sgi0) + 1[Vopm (Upprm.opm+usio ppm + Unumorm) +

Yrem (Urpym rPMFHUBI0 RPM + Unum.rpm) + Yaum (Wsro num + Unum mum)] + fromC(0)

which becomes:

(C.81)

C(t) = C(0)Simpr + IYppmUppm + YremUrpm + YuumUnum] + fiomC(0)

with coefficients:

Simpt = Sppm T Srpm T+ Shum Tt SsI0

Uppm = Uppm.ppm+UBi0.DPM T UHUM.DPM

Urpm = UrpM.rPM TUBI0.RPM T UHUM.RPM

Ugym = Upjo.HuM T UHUM.HUM




278 Amending organic carbon of variable degradability requires a reformulation of equation C.82:

279 | C(t) = C(0)Simp; + PRSP [VDPM_iuDPM + YreMm_iUrpm T+ VHUM_iuHUM] + f1omC(0) (C.82)

280



