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Figure 1. General Hows of constituents.

microbial biomass are considered part of soil organic
matter, for purposes of simplicity.

Breakdown of C-N-Compounds

The only representative of the C-N-compounds is protein.
The rate of protein breakdown in any type of organic
material depends on the C:N ratio of that organic material.
If the ratio is above the critical ratio a /Iy (which represents
the ratio between the required carbon to the required
nitrogen), then the rate of protein breakdown will be
governed by the requirement for nitrogen. If the ratio is
helow the critical ratio, then the requirement for carbon
will determine the rate of protein breakdown. The
proportion of protein in the mixture of the organic material
can be explicitly calculated from the concentration of the
organic material and its C:N ratio.

Breakdown of C-Compounds (“Other” Carbon)

The rate of breakdown of the C-compounds is always
complementary to that of the protein, When the C:N ratio
of the organic material being decomposed is higher than the
critical ratio, the C-compounds will serve as the main source
for carbon. On the other hand, when the ratio is below

a /fp. their contribution decreases and is exactly propor-
tional to their relative concentration. Their relative
concentration decreases as the C:N ratio decreases.
Organic Nitrogen Mineralization

No mineralization occurs when the C:N ratio of the
substrate is greater than a/f; because, under such
conditions, nitrogen is the growth-limiting factor. When the
ratio is below a/fp, mineralization occurs together with the
decomposition of the substrate. Mineralization occurs
because, under such conditions, the breakdown of protein is
determined by the requirement for carbon. Along with
carbon that is being released, a proportional amount of
nitrogen is being released. However, the amount of required
carbon is 20-30 times higher than that of nitrogen, meaning
that the excess nitrogen will be released to the environment
as ammonium. Thus, the rate of mineralization is inversely
proportional to the C:N ratio. The addition of extra
nitrogen might increase the requirement for carbon but, on
the other hand, it always decreases the relative requirement
for the organic material nitrogen (because organic nitrogen
and the extra nitrogen serve for growth according to their
relative concentration). It follows that the rate of
mineralization is increased by addition of extra nitrogen.
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Figure 2. System diagram. Note that surface litter and/or standing dead with soil affect only horizon
1. Decomposers of the top horizon normally work on all types of surface litter; each standing dead type
has a separate decomposer type k. The generally physical-mechanical transfer of standing dead to surface
litter (as well as a number of other processes) is handled elsewhere.

Inorganic Nitrogen Immobilization

When inorganic nitrogen is available and when the
growth rate of the decomposers is still dependent on
nitrogen concentration, immobilization of inorganic nitro.
gen will occur. This will always be the case for organic
materials which are poor in nitrogen, such as those whose
. C:N ratio is below a/fp.

CO,; Evelution

The process of microbial decomposition is accompanied
by CO, evolution. The rate of CO. evolution by organic
material being decomposed is proportional to the rate of
carbon decomposition multiplied by (1-efficiency). The
efficiency is defined as the ratio of carbon assimilated to
carbon decomposed.

External Breakdown

The major route of organic material decomposition is via
microbial breakdown. In addition to this, a relatively

Environmental coefficient

| 1 | |
Minl Max1 Max2 Min2

Environmental variable

Figure 3. Dependency of maximal growth rate on
environmental conditions (for explanations see text).

unimportant route is added in some artificial way to the
subroutine. This last route is breakdown by the external
enzymes which are available in the area. The purpose of
that process is to have a direct input to soil organic matter
from the various litter types, dead roots and the animal



Parnas and Radford

residues. The direct input should normally compensate for
the loss from soil organic matter caused by microbial
breakdown. More efficient ways of generating this input
could and should be introduced.

Mineralization of Non-Carbon, Non-Nitrogen Elements

In order for other organic materials to be added
eventually to soil mineral nutrients and so to complete
decomposition, a constant ratio (amount of constituent
mineralized to total carbon decomposed) is multiplied by
total carbon. decomposed. This ratio is specific to dead
materials generally and to soil organic matter. Such an
artificial means of calculating net mineralization (mineral-
ization minus immobilization) should be replaced later by
explicit calculations as is the case for nitrogen.

ASSUMPTIONS

1. The rate of decomposition of any type of organic
material is proportional to the growth rate of its
decomposers.

2. Both the carbon of the C-compounds and that of the C-
N-compounds can serve as a carbon source for
microbial growth. Their relative contribution depends
on optimal considerations which will cause maximal

long-term growth rate.

3. Both organic and inorganic nitrogen can serve as a
nitrogen source for microbial growth. Their relative
contribution is according to their relative concen-
tration.

4. Each of the organic materials is being decomposed at
a rate determined by its own concentration and its own
C:N ratio.

5. In addition to microbial breakdown of litter, dead roots
and animal residues, external breakdown takes place.
This process is not accompanied by CO, evolution. It is
more a mechanical breakdown. Its order of magnitude
is very small compared to the microbial breakdown.

6. The nutrients in the first soil horizon are available to

the decomposers which react on soil surface. The pro-

ducts of decomposition which happen on the soil
surface move to the first soil horizon (or to the microbes,
or to the atmosphere).

The decomposition of each type of organic material by

horizon is made by the same mixed population of that

horizon. This population can move from one sub-
strate to the other.

The nutrients which are included in the living

microbial biomass are made available to plants only

after death and decomposition/mineralization of the
microbes themselves.

=1

x

MATHEMATICAL DESCRIPTION

CHANGES IN DETRITUS DUE TO
DECOMPOSITION (X, af

X‘”df = Dzldf— Dzzdfﬁ Z“df = DZ“df *

Pyt DZska (1)
where:
D7 df = Decomposition of detritus type d carbon
type f as in (7)
Dzﬂdf = Decomposition of detritus type d non-
carbon, non-nitrogen constituent f as in
(13)
Zsgf = External breakdown as in (14)
DZ4clf = Decomposition to mineral form of nitrogen
constituent f in detritus type d as in (16)
Plkf = Units constituent f normally found per unit
total carbon in biomass k
DZskd = Death of biomass type k due to subsistence
on detritus type d as in (10)
k = The biomass type numbers of the decom-

posers which utilize dead material d

CHANGES IN SOIL ORGANIC MATTER DUE

°

TO DECOMPOSITION (x”hj)

Xzzhf = Szlhf_ SZzhf i SZ‘hf &

-3 ; ,
d€ sy, Zods + i "SZokh @)
where:
Sz"hj = Carbon decomposition of SOM in horizon
h asin (7)
SZ!hf = Non-C, non-N decomposition of SOM in
horizon h as in (13)
SZ*‘hf = Nitrogen mineralization from SOM in
5 horizon h as in (16)
dEShZ“df = The sum of externally broken-down de-

tritus constituents f for all detritus types d
contributing to SOM in horizon h as in (14)
Pigs = Asin (1)
sZsp = Decomposer death due to subsistence on
SOM in horizon h as in (10)
k = The decomposer population which utilizes
SOM in horizon h



CHANGES IN MINERAL NITROGEN TYPE OR DUE
TO DECOMPOSERS (X..j,,,)

; p3
Rethn = yEny, (—DZedn + pledn)—

$Zehn  SZ4pn (3)
where:
d éNh = Summation over all detritus types in the set

of detritus types exchanging nitrogen with
the horizon h pool

Zojp = Immobilization of mineral N by decom-
posers in detritus types (D/d) or in SOM
(S/h) as in (17)

Ziin = Demineralization of organic N to the X,
pool from detritus (D/d) and SOM (S/h)
as in (16)

n = Mineral N type (n = 1, organic N; n = 2,

NH n = 3, NO,; n = 4, NOjy)

CHANGESIN ASH ELEMENTS (NON-N, NON-C) DUE
TO DECOMPOSITION (Xzahf)

X”hf= % thn:iff: 1
b ; '
and = dEMhDZQdf + Szihj’ ifkf <3

and =0 ,iff> 3 (4)
where:
?.{“ = Mineral nitrogen type n increment or decre-
hn ¥P
ment as in (3)
3 éM = Summation over all detritus types d which
h are in the set of types My, contributing to
horizon h minerals
DZsgy;
Szghf = Demineralizations due to decomposer
growth on detritus (D/d) and SOM (S/h)
as in (13)

CHANGES IN DECOMPOSER BIOMASSES
(STATE VARIABLE EQUIVALENT)(Xﬁkf)

; . 5 B >3
Xzskf dEDj (Dzldf DZTdf) g hE Sy
(SZlhf— SZ’?If)" fOI'f> 1

= =z
ML= e Dk( % DZedn— DZigg) + h €Sy
( % §Zepy — SZapo), forf =1 (5)

Auxiliary Submodels

where:
z
dEDy = Summation over all detritus types d that are
utilized by biomass k
h ésk = Summation over all SOM that is utilized by
biomass k
DZugys
SZ'hf = Asin (7)
DZgf,
Dzyhf = As in (20)
% = Summation over all mineral N types
Z
D*¢dn>
SZ“h: = N immobilizations as in (17)
DZs4g;
§Zip9 = NH7 evolutions asin (16)
CO, RESPIRATION (X, )
oo X Zz z
X'”w_fEC(_ d DZgg— 1 SZpyp) (6)
where:
z
FEC = Summation over all C types
dz & % = Summation over all detritus types and all
SOM, respectively
Szvhf = Respiration from C types f in detritus

(D/d) and SOM (S/h) as in (20)

NITROGEN AND CARBON DECOMPOSITION IN
DETRITUS AND SOM (Z‘if)

Zigg = Zug/Poyif f= 1
and — Zsi, iff = 3

and = Zgi * (Zmi— Zai), lff >3 (7)
where:

Zs; = Protein C decomposition of material type i
as in (8)

P, = Theratio units C to units N normally found
in biological N-containing compounds
(i.e., protein)

Zy; = The ratio units carbon type f to units total
C in material i

Zio; = Total carbon decomposition from material
i as in (9)
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PROTEIN CARBON DECOMPOSITION (Zs,)

Zsi =P, Py and : lek : (X“dI/Z”k)’

for detritus types d

al’ld = Pq ¥ P3 T Z”kh : ka * (Xzzhlfzmk),

for SOM in horizon h

and = Z'“i ; Z“i/z”'i’ if material i C:N ratio

where:

P,
Py

Zl]kd &
Zugp

Zl2k

Xargy &
Xezhf
VALY

1
Zl-ii
Z]si
P,

Fg

(8)

is less than P,

As in (7)
Normal ratio units N to units total biomass
of decomposers

Growth of decomposers k on detritus (d) or
SOM (h) in units growth per unit biomass
per unit time as in (10)

Decomposer biomass k which utilizes
material type i as in (12)

As in (1), (2)

Total carbon decomposition of material i
as in (9)

Total protein C in material i

Total carbon of all types in i

a/f, (see Verbal Description) or carbon
concentration in decomposer cells divided
by the product of nitrogen concentration
and decomposition assimilation efficiency
Total N (organic + inorganic) available
to biomass k, there being no inorganic N
available to above-surface k

TOTAL C DECOMPOSITION (Z,;)

where:
Zug
Ps
Pq

Lo

Zmi . (Zuki/Ps = Pﬁ) i Zlak

= Growth of biomass k on dead material i as

in (10)

Efficiency of carbon assimilation, units
assimilated per unit decomposed by k
Maintenance requirement for carbon,
units required per unit k

Units biomass k as in (12)

112

GROWTH OF DECOMPOSERS k ON MATERIAL i

(Zung)

Z“ki = Zmi : Zasi 4 Zuk/{(Pv &S Zisi) :

where:

Z.gi

lei
Z]Sk
P;, Py

(P + Ziag)) (10)

The environmentally adjusted growth rate
of decomposers k in the set R: of k which
have the same growth rate on material
type j as in (11)

Total carbon as in (8)

= Total nitrogen available to k as in (8)

Michaelis constants for carbon, nitrogen
utilization

ENVIRONMENTALLY ADJUSTED GROWTH RATES

ZIB]' = pg} g Z”Z =L

type j material is in environmental zone z

where:

Pgi

Zl?zy Zlaz,

Zloz,& Zauz‘=

(Zlﬁ,’;)

18y 5 Zmz 5 Z”z,’ if

(11)

Maximal growth rate for dead material
class j

Environmental coefficients returned from
OPT subroutine for environmental zone z

BIOMASS OF DECOMPOSERS (Z”kt)

Zisky = Zuaky 1 " €XP (iész“ki —Zag) (12)

where:

t, -1

3
iECKL ki

Lok

Pan Pll

The present and immediately preceding
time step

The sum of growth rate increments that
affect biomass k in its utilization of the set
of dead materials i EG as in (10)

Death rate of k; Zoy, Py if all Z.sy,
i€Gy, are £ 0; Zy = Py, if any Z,y;
= 0

Starvation and non-starvation death rates,
respectively

DEMINERALIZATION OF NON-N, NON-C

Zgl-)( = Plgf 4 Plkf " ZIOi, fori beiﬂg utilized by k

CONSTITUENTS (Zgif)

(13)



where:
ow = Units f mineralized per unit f decomposed
P‘kf = { concentration as in (1)
Z; = Total carbon decomposed by biomass k as

in (9)

EXTERNAL BREAKDOWN OF DETRITUS

CONSTITUENTS {Zadf)
Z"'df = (x“df/X“df) # Zggd (14)
where:
x“df = As in (1), f signifying summation over
all constituents
Zosg = Total external breakdown of detritus type

d as in (15)

TOTAL EXTERNAL BREAKDOWN OF DETRITUS
TYPE d (Z..)
Z:q = 0, for above-ground d
and = (Plad . Zsaz X an ' ngz) ' P|4 ' Z]gk
*Zisg/(Pisg + Zisg), for d in environment z and k

utilizing d (15)
where:
P”d = A maximal breakdown rate, units broken
down per unit external enzyme (=
PH 'Zl:k)
Zzaz,

Zyiy & Zys, = Temperature, pH and water (oxygen)
coefficients derived for environmental
zone z by OPT and RAMP subroutines

P = Units enzyme normally present per unit
biomass present

Z”k = Biomass as in (12)

Zisg = Material d total carbon as in (8)

Pisg = A Michaelis constant for detritus type d

NITROGEN DEMINERALIZATION FROM DEAD
MATERIAL i (Z‘if)

Z‘if =0, forf#1
and = Z‘il —P;- Z“ki 'Zl'zk t ((an — Zzuk)le:lk),

for f = 1 and for proper k (16)
“'herﬂ:
Zy; = QOrganic nitrogen decomposition as in (7)
P, = The normal N concentration in decom-

posers, units N per unit biomass

113
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Ziigy = Growth of k on i as in (10)
Zyy = Biomass k as in (12)
Z”k = Total mineral N available to k; Zzﬁk =0
for above-surface k, ka =5 % x“hn
otherwise, for appropriate h
Zysg. = Total N available to k as in (8)
NITROGEN IMMOBILIZATION BY BIOMASS k
IN MATERIAL i (Z,;,)
Zﬁin =Zyy; Prayy X“jn/Z‘-’«k (17)
where:
Ly = Total N immobilized by biomass k in its
activity on material i as in (18)
P, = A preference factor, units n immobilized
per unit total immobilization
X“jn = Inorganic nitrogen type n that is available
to k, j here corresponds to the location of i
and k, as in (3)
Z“k = Total inorganic N available to biomass

k as in (16)

TOTAL N IMMOBILIZATION BY DECOMPOSERS k

ON MATERIAL i (Z.y;)
szi =Py Z“ki ! lek ! (Zztzk/zmk) (18)
where:
P, = N concentration in k as in (8)
Z.y; = Decomposer growth as in (10)
Zzzk = Decomposer biomass in in (12)
Zyoy, = Total inorganic N as in (16)
Zyyy, = Total N as in (8)

DECOMPOSER BIOMASS k DEATH WITH RESPECT

TO MATERIAL i (Zs;)
Zspy=Zuy* (1 —1 /exp (Zzl]ﬂ')) (19)
where:
Zay, = Biomass as in (12)
Zog = Death rate as in (12)
RESPIRATION OF CARBON TYPE f FROM
MATERIAL i {Z’if}
Z’ij = (1l —Ps)* Zzt‘fa iff =23
=0,iff<3 (20)
where:
Ps = Efficiency as in (9)

I

Z'if Decomposition of fraction f as in (7)
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TABLE OF VARIABLE NAMES

SYMBOL FORTRAN EQUATION UNITS E‘f’égg;
X“‘Tf AGAIN 6 g/ha
X“df CLIT(D,F) 1 g/ha
X“hf CORG(H,F) 9 g/ha
Xipg  CMIN(H,F) 4 g/ha
Xaapy SMIN(H,N) 3 g/ha
X”kj DUMBIO(K,F) 5 g/ha
Z‘if DLOS 1 g/ha - time
Zgif DMINRL 13 g/ha - time
ngf EXTLOS 14 g/ha - time
Zu,if DMINR 16 g/ha - time
Zski VD 10 g/ha - time
Xojn DIM 17 g/ha - time
Z’if R 20 g/ha - time
Zy; DPROTC 8 g/ha - time
Zy; — 7 dimensionless
Zyy; DORCC 9 g/ha - time
Ly, GRDEC 10 1/time
Zysg), CBIO(K) 12 g/ha
Zisy RNITNC 8 g/ha
Zyy; PROTC 8 g/ha
Z]_r,i RCARB 8 g/ha
Zys GRC 11 1/time
Ly, TCC 11 dimensionless
Zisy PHCC 11 dimensionless
Ly, SCC 11 dimensionless
Zso, WCC 11 dimensionless
Z“ki D 12 1/time
P VR 15 g/ha - time
Zsa, TRC 15 dimensionless
Ly, PHRC 15 dimensionless
Zys, WRC 15 dimensionless
Lo TNC(K) 16 g/ha
Loz DIMMO 18 g/ha - time
Plkf CFEPCT(K,F) 1 dimensionless .05
P, PC2PN il dimensionless 4.
P BN 8 dimensionless .10
P, BC2BNE 8 dimensionless 1.25
P EFC 9 dimensionless 40
By MAINC 9 1/time .0005
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Table of Variable Names, continued

SYMBOI. FORTRAN EQUATION UNITS T\Z;TS?%
Py KMC 10 g/ha 10000.
P KMN 10 g/ha 10000.
P, cC()) i 1/time .005(SOM)
P Dl 12 1/time 020
Py D2 12 1/time .002
P.Ef E2CPCT(F) 13 dimensionless 5
Pisg KHC(D) 15 1/time 10.

Py BE 15 dimensionless 0001
Pisg KMR(D) 15 ¢/ha 5.0
Pug,, BNFAC(N) 17 dimensionless 1.2(WH,)

COMPUTER IMPLEMENTATION

DATA REQUIREMENTS AND EXECUTION
CHARACTERISTICS

The NITRO and SOILS subroutine write-ups should be
referred to for notes on these related programs. For
execution, one needs to make linkage with OPT and RAMP
subroutines, also (Parnas, 1975; Lommen, 1974). NITRO
is not essential, technically speaking.

Environmental zones must first be defined. There is one
per horizon plus option for adding distinct zones for surface
and standing dead (maximum NZONES = NHORIZ +2). If
ISURF = NHORIZ, surface litter will be treated as part of
horizon 1. Otherwise, ISURF should equal NHORIZ+1 (if
surface and above-surface materials are considered at all).

CRIO biomass values should be one per horizon plus one
value for surface (if considered at all and separate from
horizon 1) and one value per standing dead type (if
considered in addition to surface). GC growth rates are
specific to the type of dead material with one value for soil
detritus, one for SOM and one value for each separate other
detritus type.

One should be doubly sure that CLITT has a non-zero
value and that all common blocks (especially STAT and
CHNG) are properly complete and aligned.

A flow chart of the decomposition submodel is provided
in Figure 4.
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BC2BNE

BE
BN
BNFAC(N)

CBIO(K)

PARAMETER EXPLANATIONS

This is the expression a/f, which equals
the fraction of carbon in decomposer cells
divided by the product of fraction of nitro-
gen and assimilation efficiency (units C
assimilated per unit C decomposed).
Ratio of units external enzyme present per
unit decomposer biomass.

Units of nitrogen normally found per unit
decomposer biomass (CBIO) in general.
Immobilization preference factor for in-
organic type of nitrogen N.

Some measure of total biomass of decom-
poser biomass k.

CFEPCT(K,M) Normal concentration of M in decomposer

DUMBIO-
(K,M)

D1
D2

EFC
E2CPCT(M)
ce()
IAGN

1CO2

INH4
INIT
IPC

ISOM

ISURF

type k, units constituent in per unit total
biomass.

Dummy or equivalent biomass correspond-
ing to CBIO(K). Any net assimilation of
constituent M by CBIO(K) is added to
DUMBIO(K,M); any loss of M from
CBIO(K) by death of CBIO(K) is subtracted
from DUMBIO(K,M) and added to soil
organic matter or other appropriate com-
partment. Materials in DUMBIO are
neither decomposed nor decomposer but
may be used in other ways (by ANIMAL
subroutine, for instance).

Death rate under conditions of starvation.
Normal non-starvation death rate.
Efficiency of carbon assimilation, units
assimilated by CBIO per unit decomposed.
Unit f mineralized per unit f decomposed.
Maximal growth rate on dead material type
J by decomposer biomass (part of an expo-
nential expression).

Pointer for the AGAIN array used to specify
exchange of nitrogen with the atmosphere.
Pointer for the AGAIN array used to specify
exchange of carbon (CO;) with the atmos-
phere.

Position in the SMIN
occupied by ammonium.
The consitutent number of organic N
(usually 1).

The constituent number of protein or N-
containing carbon compounds.

Dead material residue number of soil
organic matter in general (usually 1); GC
(ISOM) is growth rate of decomposers on
soil organic matter.

Surface litter zone number. If ISURF =
NHORIZ, then surface litter is considered
part of the top horizon. Otherwise, ISURF
must equal NHORIZ + 1. Normally ISURF
= NHORIZ.

(N,INH4) array

KA

KHC(IX)

KMC

KMN

KMR(IX)
MAINC
NNAMLS
NNIT

NRI

NZONES

PC2PN

PHC(]])

PHCE(]])

SAC(T)

TG

TCE(]])
TNC(K)

WwC())

WCE(]])

WRTBIO

Auxiliary Submodels

Exchange route of AGAIN corresponding to
the atmosphere. Normally KA = 1.
Maximal external breakdown rate by
enzymes, unit broken down of dead
material IX per unit enzyme.

Michaelis constant for carbon for regular
decomposition (calculation of GRDEC
rate).

Michaelis constant for nitrogen for regular
decomposition (calculation of GRDEC
rate).

Michaelis constant for carbon for external
breakdown of dead material type IX.
Maintenance carbon requirement of a
CBIO biomass in units decomposition
required per unit CBIO.

If .EQ. 1, PARNAS namelist is printed out.
Number of inorganic nitrogen pools plus 1.
Value should be 4.

Number of types of dead organic materials
available to CBIO(K) when one is in the soil
and attempting to utilize soil organic matter
and dead roots. Value should usually be 2.
Number of environmental zones. If only soil
horizons are used, NZONES = NHORIZ. If
standing dead is dealt with, add 1 to
NHORIZ; if surface litter is ever separated
from top horizon decomposition, add
another 1 to NZONES.

Units of protein carbon normally found per
unit protein nitrogen in protein (nitrogen-
containing compounds) of dead organic
matter in general.

JJ = 1 gives the pH value below which

growth is zero; J] = 2, J] = 3 give a range
of pH’s in which growth coefficient = 1;
J] = 4 gives pH value above which growth
is zero.

Same as for PHC but for external break-
down.

JJ =1,]] = 2and 3 and J] = 4 give the
same type points as for pH, but this time for
salinity.

JJ = 1,]] = 2 and 3 and J] = 4 give the
same type points as for pH, but this time for
temperature.

Same as for TC but for external breakdown.
Total inorganic nitrogen available to
CBIO(K).

J] = 1,]] = 2 and 3, J] = 4 give the same
type points as for pH, but this time for water
potential (an expression of oxygen content
of soil).

Same as for WC but for external break-
down.

A logical switch which is set to “Time” if
one desires print-out of CBIO values each
simulation time unit.
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Auxiliary Submodels

APPENDIX 1
ProcraM LiIsTING

Subroutine NITRO

cUReNTINE NITER

ATMENSTON TUSe ) PHE G s 1o SAIS o B oW {Se 81,0151 +GHIS e ERISI CHIT)
L OPTOHI4aS) oS 1eDt5) 1463 eD2IE) +CFEPCTIHeE)

COMMONZACCTHE/ ACATNGE 2041 DUHACERY

COMMON ATPES/ STOMIITT }aNHORT? pSPOUMZISL1) s NFRELM» NFRACT Y

1 TPDUMIOICE)  TOTNa ST o ILTIT ¢ JLIT+TLHeSPOUMNL 11

COMYON/TOTALSZ TOUMT (41T )e ALTT(15) +AORCIS) »TDUR2(1022)
COMMON/TTAT/ SPUMLI14TC)sCLTITI15¢612 CORGES+6) e CHINIS 6 )0

LOTPUMT(2 ) TIOVIT T PUMS (61) o SHTRIS 4 450U (BT +FIXNZ(S)+DUHMYT148)
COMMONACHANCE /O UM 1014 7O CLITROULISF) sCORGOGISeE) o CHINGA{SsR )y
1 CAUMIETOY «SHMIRAN(T 4) o “DEGNAGLSL o FTXN2ALS ) s DUMMY G {184 }
COMMON/TOINIT/ CTCS) sAUTGRN» AUTHTTSYMNTTIS) #B115)
COMMAN/ZQIDTCr CVTNF Ly rBI 0011}

COMMON/SOTENY/ TEUP{7) PHETY +SSIT) o WATPOTL T o TNC (B

LOPTCAL SYMPIY«MTTOT X VOLATL WMRTNIT

PEAL KI+KHToHY My MATH I o MATHNG

DATA SYHNFIYZ.1 WA TFIN/TPUE L/ o VOLATLY oTRUE ./ «WRTNIT/.FALSE./
«HARELIZY QF PARAMETERS

LFOP DOCTAIL Sy RFF 1973 BTOME SEPAPATFS

HELIFT JHAMNA / A3 hy » S WPION .
(L] PENHE aPH02 L BNODT SP7 v By +CRFAC +CFEPCT»
+ 2TON e CH «1 whe #FUNHE ¢ OM rHETFIXTABH o
© TPO™ L INHE S THTT S THDZ #THOT 4 IR KA WK H3 KM .
. KT ¥y sl PUS o MATHT oMATHNG s NNAMLS ¢« PHK *PHHAX +PHMIN »
¢ SA ASYHE LY T v THAX yTHTH s VHAX  sVOLATL W - PWRTNIT ~

TTROGrY TTANSIOR4ATIONS 07 FACH S
DO 17 NZ1sMHOPTT

Do T T=1.IP

SFNVIPONMENTAL COCFFICIFHTS FOR EACH TRANSFORMATION TYPF I
CALL OPTETIIwl 1o (w20 o T{Ta3 e TAIsa) +TEHPINTTC)

CALL OPTIPUMEIal 1p HKI Ty 2} s PHKIT T 1o PHRIT o 4] s PHIN) o PHE)

IL HORIVON

CALL 2P7(SAITa11a%A0 T 23 SALTr N o SALTIr 8125 (N1 #SCD

FALL OPTIN (TeldoW (Te2)ed (TrX) oW (Tru)aWATPOTINDINCD
FusssessaaGRCHTH TATF FOP RIOMAST TNVOLVED TN TRANSFORMATION I

CITI=GHMIT)sTCoPHCs Cal

er(TIz=r.C

«1saTOTAL SOIL TARCON TH DEAD MATERTALST
TETAC TAORCGINI+ALIT(TL)
Cuoatesans SYHRIOTIC FIXATTON
TF 1L,HMOT.CYNFIX) G Tp 15
CREPISCI1IeCTAN)Z(CHM{1)+CTIND)
TEIEIIN) «GTafaMI011) D201}
fevese naaafFRFE AFTEROTROPHIC FIXATION
15 TF [«NOT.HFTIIY) 6° To 20
GOPI=FI2)eTOTAC/LCHIZ )+TOTOC)
TF (TOTOC «6T.C.M) DIZI=0Z(2}
YEPIZBICHIZ2e NI oL 1a=1 JEXPINET) )
CovernnsnOXIDATION COF NHG TC NO2
27 CRI3IZCEI)eSHINEN, THHY 1/LCHE ) +SHIHIN, INHA ) )
TF (SHININ«INHE) GT.0.C) DE3II=D2(T)
VESTA3#CRITI+HATINI 4K 32 B3 SHTNI Ny INHE }/
. CSHTHING THHE 1 sKMZ) ) e BIOKI Ty N)
VETNARIZAMINI (VP ,CR (71 BNeBTOM( IsN) /A 3)
DEATHIZRTOM(TeNYol1.-14/EXPDC3Y D)
CavssosassOXTOATION OF NO2 TO NOZ
CPIY)I=Cly)eSHININGTHOZ ) /ECHIB) +SHINCN: INOZ))
TF (SHININ«THOT).GT.0.C) DUBIZD214)
NT-UALSED(4)+M ATNG +K4s Bl e SHINE N TNO? )/
TMINONy TNOZ ) 4KME1 1eBICH (G 4N}
VTTOR4=AMINL (V 7T+ CR (4 1# BNeBIOMI 4o N) /A 4)
DEATHE s TOME4e N #(1a -1, /EXPIDE L) )Y
Casaws 2=« DENITRIFICATION BY PART OF DTCOMPOSER BIOMASS CRIO
EESC(S)eESHINIMy TNOZ 1+ SHININTNOZ) JoCION/C(SHININ :TNO2 1+
1 CHTN(H) IND3}+rHM (511 #(CTON+MATPOTINY ))
CPEE)=rCsTOTOC/ICH (6 )+ TOTOC)
TF {1TOTOC «GTaC.0) D5 I=D2(5Y
VABZAS!CRE5) e ET0(N)/CBFAC
Fansonn N3 VOLATILTZATION
TS (NaGT.1l.0R.(.NOT.VOLATL}) CO TO 18
CALL RAMPITHIN +T4AX+ TEMP (N} TCB)
CALL RAMPIPHMIMNyPHMA X PHI{N).PHCB)
CALL DCLTNIVMAYsTCOVER ,S0OCOC)
VIC=SHIN{NTNHG) sTC8 P HCBeSOCOC FYNHY
13

IHHGBILTZATT(\N OF MINERAL NITROGEN BY FIXERS
V111 T° GROMTH RTGUIREMENTs V11-- ARF UTILIZATIONS OF PARTI-
. CULAP TYPES OF N BASED ON PREFERENCFS
19 "'F [NaGTa1) VIT1Z(PRI1)sBIOMIL yNI+GRIZ)2BIOMIZ vN) 1¢BN
TF (NaLE«1) VII1=(CR(1)eBIOMI1I +NI+CRI2)sBIOMI2sN)+AUTERO) RN
VI1ZV111sTHCIN)ZITHCINI+CHIT D)
RECSULTANT CHANGES IN NITROGEN POOLS
Cuveasssa o AHHONIUN
TF (SHININ.INM4).LF.C.0) 60 TC IC
V11MHE =V 11 *BNHA s SHIN (He THHE) /THCIND
SHINRG(NrINHU ) =HINQQIMN: TNHG )-V11NH4 -VE-VL "
€0 To 35
Ir vip=c.r
V1I1INH4Z0 .0
v6=r.0
CosvwaraseNITRITE
35 TF (SHIN(NrINOT)LLE.NJD) BO T 40
VITHO2-VI1ePNOZsSHIN(NsIND2) /TNCIN)
38 THINOQININOT b= HTNGGINs THCZ 1-V1IND? +VF— VETOR3-VT-VBaSHIN(N: INOZ]
® /LTHIN(NSINOTI+SHIN (N THO2) )
N Yo 45
4D V1,0
VI1KN0230.0
Consaane s NITRATF
SHINGOIN+INOZ )= MTNG N+ INOZ )+ VE-VETOBY
45 TF _LSHININ+TNCT)LF.0.0) GO TO 50

VITROI=V1I+ENOIeSHIN [N+ INOT) FTNCEN)
48 SHINGIINTHO3I)I=CMINGOIN I INO T )-V11INO3+V 7- VT TOBY - ~VBSSHININJINCZ)/
®  FSHINCNe TNOZ1+SMIN (N+INDZ))
G0 TO 55
€0 VIINA3Z0.0
THINAQIN s INOI)=CMTHAQIN TNOZ }+ VT -VTTORY
CusuesvassBAIN TN ORCANIC ‘NITROGEN
SS AUTHITZC.O
TF (N.[N.1) AUTNITTAUTCROSRN
SYMMITINISCR(L)IeBTNHM(1 NI «BN
Casesssns«DHUMNI TS CONTRIEBUTION NF N TO SOTL ORCANTC MATTER VIA DFATH
DHUMNI={ V(7 1+DFATHI+CL ATHS ) o DN
CORGANIN ¢yINITI=CORCO GINy INIT J#DHUMNT
pr CHAMGES IN PTOMACSES AMND TN THE CLTITILPUMse) EQUIVALENT
00 £S5 ITied
A=BTOMIT N
BTOMIT)NI=TTOMET NI EXPIGRIII-DITY)
TF (T.LT.2) 60 TO €%
CHANGE=RIOM(TIsN)-A
N0 A2 K=y KFRELM
TF (CLITILTUMK) LLFLfaC) GO "0 67
CLITGQILDUMK)=CLITOGILOUMIKI# CFEPCT (T4 K) # CHANGF
COPrGINKIZCOPC AT ENIKI-CFEPCT (T oK) e CHANGE
62 CONTINUE
65 CONTINUE
CossnavansCHANGE TN DFLOMPOSERS NUF TO DENITRIFICATION
PCRTOZ(FXPITRIT)-N(% 1) =1.)1¢CRIOIN) /COFAC
CAToI{NI=CRTO(NY+DCAIC
Cuvensanse COHPUTATIONT NFEDED TO INTEPFACE WITH STMULATION SYSTEM
CLTTAQILDUM INTT1ZCLITAAELOUM, INTT)+VI11-AUTNIT~SYMNIT{N)=NHUHNT+
* VFTORI+VTTORH
AGATNOIK A, TAGN 1T ACATNG (KA
BLINI=PRTIOH{L1sN)
FIYNZRINISFTIXN A (NI +VI11-VIINH4-V1I1NOZ-VI1NO3
TL=TL+1
TF CWRTNITY WRTTFIEy 3imMe DHUMNT #V11oV111v VIINHE sV1INOZ s VLIINOZ VG
® VTeVBWVID
3 FAPHATIIS.1NCLr.5)
17 CONTINUE
RETURN
B e
CaveaconoaMAHELIST OFAD/WRITE
ENTRY SHINH
PEAD(S tHANNA)
TFINNARLS.LE JDIRETURN
WRTTELEr HANNA)
RETURN
HD

MI+V]111-V1INHU-VIINO2-V1INO3-VA-V1C

Subroutine DECOMP

SUB ROUT INE DE COMP

DIMENSTON GCEL1Z )¢ KHCT1D1s KMRI101+BNFACIH) s F2CPCT (B4 CFEPCTIL10F)
DIMENSTON TCE&) oPHC (G )y SACIG) yWCIaY o TCF (434 PUCE (U] 2 HCElS )
LOGTCAL TINSOTL»SOM+EXTOFC«MRTRIO

REAL KHNsKHCrKM A MATHCs KHC

COHMON/ ACCINC / AGAING (3 44 )r NUKFACIE)

COMMON/SPEC/ SPODUM1(52) sHHORT 7+ SPDUHZ (51) ¢NFREL MiNFPACTy

1 SPDUMI (1061 IS TD ¢JSTOs TL IT+JLITs ILHe SPOUME (11)

COMMON/TOTALS/T CUMTI (1900 CLTTT(15) s TDUHZI2121 ALITIIS) +AORCIS )y
1 TDuM3I(1022)

COMMON/STAT/ SDUMLI14T0}+CLTITI15+6)+CORCISsE)rCHINIGSET .

1 SDUMZITO)+SHIN (5083 DUMBTIO (11+6) ¢ COZI15) +DUMKY {143}

COM MOM/ CHANGE /C DUNL (1870} «CLITOOE 15460 ¢ CORGAGIS#B)I1CHINARIS1E D
1 COUM2{TO)+SHINQQIS 4 ), DUMBTO [11,6)¢CN2G0QI1E)DUMYE (149D

COMMON/SOIENV/ TEMP (T)sPHIT)eSSIT)a WATP FT LTI TNCIE)
COMPMON/SOIDECS EXTDFC.CBIOII1)

DATA WRTBIOD/«FALSEs/

LNAMELIST OF PARAMETERS

FOR EXPLANATIONS OF PATAMETER MEANTNGS+ SFE THE DESTRT PICOME
JWRITE-UPISE PARATE PUBLICATION FOR 1973) WHERETN PARAMETERS
«ARE LISTED

Cavene

Covangn

NAMELIST/PARNAS / BC2BMNE »BE +PN 1AW AC 4CRTO  #CFEFCT 01 .
s 02 ¢DUMBIO EFC +E2CPCT»GC »TAGH »TCNZ  +TMHG  INTT o
s IPC sISOM = TSURF KA +KHC 1K MC v KMN oK MR *MATNC »
& NNAHLSsNNIT +NR1 AN ZONESs PC2P N «PHC +PHCE  +SAC v

* TC #TCE » WC #W CE » ¥R TB 10

T

I LH
e v
Cossnsnss «DECOMPOSITION FOR EICH ENVIROMIFNTAL ZONE TN SOJL AND ABOVE

Do 2000 I=1sNZONES

p=p1

TGR=0.0

INSOIL=TRUF.

IF (T.6T.NHORIZ ) INSOIL . FALSE.

Conasesss cDETERMINE ENVIRONMENTAL CCEFFICIENTS FOR PRESFNT TONE

CALL OPTETC (1) TCEZ s TC (3o TC U} TEM (T)9TCR)

CALL OPTUPHCU(L) oPHC (212 PHCI 31 4P HC 18) s PHIT }e PHCCY

CALL OPTUSACCL} vSAC(2Z)sSACI3) «SAC (4)+SS(T1SCOD

CALL OPTOMC (1)p HC 20 o NC €314 HC (4] s MATECT (T )y WCT)

IF (T.6Te TSURF .0Ra.NOT.EXTDEC) 60 TO 1%

LENVIRONMENT AL COCFF ICIENTS FOR ENZYMES THVOLVED IN FXTERNAL
«BREAKDOWN OF LTTTER AKD DEAD ROCTS

CALL OPTCTCECL) sTCFI2 1o TCEL T+ TCE (41 TEMP LTI, TRC)

CALL OPT(PHCE {1 1+4PHCE (219 PHCE (3) s PHCE (614 PH(T) s PHRT)

CALL RAMP(MCF (1 )4MCEI2) +WATPCTII) ¢MRCY
e «DETERMINE THE NUMBER (F TYPES OF OFAD MATERTAL 70O DFCCHPOSE
s <IN THE PRESFENT 70N .
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IF {INSOIL) GO TO 100G

TF (T.NF.ISURF) G0 TO 12

EXECUTION COMES TO THIS POLNT T€ SURFACE LTTTFR IS DEALT WITH
AS A PART DF THE TOP SOTL HORTZON ZOWE

G0 TO 1000
18 IRz ISTD-1

DIMKXO=0.0
SOM=.FALSE.

L=TL

wee«sFIND VALUFS FOR TOTAL CARPINs TOTAL NITROGEN AND PROTEIN CAR-
BOH FOR THE APPROPRIATF TYPE CF NEAD MATERTAL OR SOIL ORGANIC
MATTER

HOT, THSOTL 12 0R IR« ME
TRUE «

ISy BC YO 20

PROTC=CORGI I+ TP C)
G0 TO 30
20 IF {.NOT.INSOTL )
RCAPRZALITIL}
RNT T=CL TT (L +INIT)
PROTC=CLITILIPCY
30 CONTINUE
TF (RCARM,.LF.0.01 GO TO 300
Cesasssan«CAREON/NITROGEN RATTO
CN=0.0
IF (RNIT<GT 40401

L=TR

CN=RCARB/RNIT

<K IS THE BTOMASS MJMBER WITH WHICH ONE DCFOMPOSTS THE PRESENT
LDEAD HATERI AL BEING WORKED ON. J DFTERFTIMES THE CGROWTH RATE
.0F BIOHASS K TN PART &40 DFPENDS ON TY"r CF DEAN WATERIAL

K=T
IF (16T.ISURF) KZISURF ¢IR-TISTD+1
IF (INSOTIL) J=TP

IF («NOT,TIKSOTL ) J=J+1
sus sAVAILABLE NTTROGEN POCL
IF [TaLE«ISURFY RNITNC=RN IT +TNCI(K)
IF (I.GT.ISURF) RNITNC=RN IT
GRC= GC{J)=TCCs PHCC#+SCC+R CC
Cuse-nseesBROEC TS GROWTH RATE OF K ON PRESENT DEAD MATERIAL TYPE
GROECZGRC*RCARE sPNITNC/ ({ KMC+RCAR B) s L KM N+ RN ITNC) )
TGR =TGR +GRD EC
Cawsssn=ssTOTAL CARBON DECOMPOSITIIN
DOR GC=( GRDE C/EF C4HATNC) +CBICE KJ
DCO2=(1 «—EF C) =P ORGC
COZREQILI=CO208 GILI+DCO 2
Cenneness «PROTEIN CARBON DECOM CSTITION
IF (CN«GELPCZBNE) GO TO 107
DPROTC=DORECs PROTC/RCARE
GO0 TO 105
103 DPYCTC=PC2ZPHBN +GROFCCBI Cf K1 R NT T/RNTT NC
Cisnsenes «OTHER CARBON OECOMPOSITID K
105 DOTHR U= UORG C- UF ROTC
Caw «s sPROTEIN NITROGEN DECOMPOSITION
ORGN=DPROT C/PC 2PH
Casssoves «:MINERAL TZAT JION/ THMORILIZATION
DHI NR=D ORGN-BNs GRDE CoCBI0 (K 1+ A TT /R NITNC
DTHHOBENs GRDE Co CB TO UK F# IRNT TN C=PNIT}/PHITNC
Casssaves c+EXTERNAL BREAKDOWN
TF (SOM«ORaTaCT JTSURF .0R« (o NOTLEXTDEC)) GO TO 11D
IXx=Ixel
KEXZKHC (IX) +TRC +PHRC* WRC
VRZKEX* BE +C 8T 04 K) #® CARR /1 KMR{ IX )+ RCARB)
110 CONTINUE

G
[

« «CHANGES TN CONCENTRATIONS OF DEAD MATERTAL CONSTITUENTS
TI=7
IF (-NOT«INSOIL)
Do » NF RELM .
TF (1SOMe AND2CORGIITy M) uLE.D)a @R of «NOT 2 SOM o ANDCLTITIL M) oL Fa04))
* Go TO 200
0LOS=0.0
EXTLOS=0.0
TF (.NOT.SOM) EXTLOSZ(CLITILsK) /CLITTLL) Qe VP
IF (M.EQ0.INIT) DLOS=DLOS+DORCN
DHI NRL=0.0
L.CFEPCT DETERMINES THE RFOUTREMENT OF RIGMASS K FOR CONSTITUFNT
«H RELATIVE TO TOTAL CARAD N DECOMPONSITION. EZCPCT IS LIKE AN
JINEFFICIENCY OF UTILIZATION OF CONSTITUFNT H--UNITS M MTNERAL-
JIZEC PER UNTIT M ASSTM ILATED
(MeNE, INIT<AND M oL Ta NFRACL]
(HEG.IPC) DLOS=DLOS+DPROTC
[MeFN.IPC.OR oMol T WRACI) GO TO 140
(SOH) DLOS=DLOS* (CORG(IT«H}/(ACRCITI-PROTC})eDOTHRC
{.NOToSOMI DLOS=DLOS +{CLTT (LeM) /{ALTITIL)-PROTC}I+DOTHRC
CavasssnneADD AND SUBTRACT CHANGES
140 TF (SOM) COOGAG (T+¥)=CORGAO (T+HI-NL CS-DMINRL
IF (.NOT.SOM) CLITGA(Ly M) =CLITQ Ol Ly ¥I-DLOS-FXTL 0S-DMIAL
CORGAOI II+MISCORGRG(I T+ M) +EXTLOS
CHI HGGE ITyMIZCM TNRGIT I+ M) +DHMI KR L
Cosesssce sdRESPIRATION
R=0 .U
IF (H.GF+WFRACL) R=NCO2=(DLOS/DORGEY
Ceseseses«DUHBIO IS A STATE VARIAALE EDUTVALENT TC CEBIO
DUMPIGIKs M) DUMBIQ( Ky K} #D LD S-R
AGAINGIKA+ICOZ) SAGAINGIKAICO 21-R
145 TF [HM.NE.INITY CO TO 200
IF (DIMMO.L FuDa0.0RT4GT ISURF) GC TO 160
DO 150 N=2rNNTIT
IF (SMINLITWN)

I=1

DHINRL=EZCPCT (M) «CFEPCT(K+H)*DORGEC

LE.O-0) GO TO 150

120

DIM=DIMHO#BENF AC IN)#SM IN (I Lo N) /T HC (K)
SHINGGl TTeN) =SHINGG(IT«N) -DIM
DUMBI QI KoM)=DUMBIO( Ks M) D IM
150 CONTINUE
160 IF (SOM) CORGGA(IT+M)I=CCRCOM TI+HI-DMINR
TF [.NOT.SOH) CLITEACLs MISCLITOGI Ly ¥)=DNETMR
SMI KGQl IT+THHG] sSHINGA! TT«T K14 ) +D HT MR
Z00 CONTINUE
Ffasssanne +DEATH RATE OF DECOMPDSFRS
IF (RCARB.6T.0.0) D=02
300 IF (I.LE.ISURF) GO TO 1500
Ceasasasas «BIOMASS OF CECOMPOSERS TN STANPTING DEAD
VO=CBIOIK)® (1.- 1. /EXP (D)
D0 1800 M=1+NFRFLH
IF (DUMBIO{K+M) L E.D.O) GC TO 1400
DUMPIGIK+M)=DUMBIQ( Ky M) ~CFFPCTI Ke M1 #YD
CLT TRGQULyH) =CLI TAQ( Ly K) CFEPCTI Ko K) sVD
1400 CONTINUE
CBT O{K) =CBTO{K) «F XP (GRDEC-D)
0=01
«sIF THERE ARFE ANY MORE TYPES OF TEAD MATERTVAL AVAILAALE TOR
ees«THIS ZONEs GO GET THE NWFXT TYPF. FLSEe G0 TO NEXT ZONE
1500 IF [IR«LT«NR) CO TO 1000
& 22 2
IF (1.67.ISURF) GO TO 2000
TF (INSOIL.AND. ISURF.EQ.NHIRTZ.AND. T.ER.1) 30 T0 1600
Cevsenves «BIOMASS OF SURFACE AND/OR SOITL DECOM OSER P OPUL AT IO NS
VDS CBIO(KI# (1.-1./5%P (DY)
DO 1550 H=1NFRFLM
IF (DUMBIO(KsH) JLE.0.0) GO TO 1550
DUMBIQfK+HM)=DUMBIQ( Ks M) ~CFEPCT( Ky M) VD
CORGAOE TT+M)I=CORGAQ (I Is M) #CFFPCTI Ko M) s¥ "
1550 CONTINUE
CBT OI1K) =CBIO(K) =EXP (TER-D)
1600 IF ¢.NOT.INSOTL )Y GO TO 2000
<00 THIS WHEN SURFACE LITTER IS BEING DECOMPOSFD BY HORIZON 1
«POPULAT TON
L=TLe1
IF (ISURF.NE.NHOPTZ .0R« Ta NF.l)
INSOIL-.FALSE .

G0 To 2000

G0 TO 16
2000 COMTINUE
B mm = S S R i i e e e e =
IF (MRTBION) WRITE(6+222) (CAICIK)+K=1e10)
222 FORKATIZX.10€12 .3)
RETURN
[ S S

CansssenaaNAHELIST INPUT/WRITE-QUT
ENTRY SNIN
READISy PARHAS)
TFINNAMLS SE Q1) MRITF I Gs PARN AS)
RET URN
END

Subroutine OPT

SURROUTINE OPT (AHIN1 (AMAXLeAHAXZ yAHTNZ ¢RXsFR)
TF4oX,LE.AMTNL .OR.RX.GE.ANTN?Y GO TO 110
TFIRX.GE «AMAYL AND.RX.LE.AHAY?1GO TO 101
TFIRX.CT.AMINL .AND.RY.LT.AMAX] IGO Y0 102
TFIRXaGT«AMAYX2 JARTRX.LTLAHTNTIGO TO 102

110 FR=D.0
6p 0 1CH
101 FR=1.0
Go TO 104 =
102 FR=(RY-AMTNL J/(AMAY1-AHTIN]1)
GO TN 1TH
103 FRZ(RY-AMAY? 1/ (AMINZ-AMAX2)
10y RETURN
END
Subroutine DCLIN

SUBROUTINE DCLIN CAMA XK yRX ¢ FRAC)
MX A HAXX -
IF{KX.[8.0150 'T0 302
TF(PX.CE.AMAYXIGO TO 300
FRACTL.O-RY/AHAY X
6o To0 301

300 FRACZ0.0
G0 To 301

302 FRACTL.0

301 RFTURN
EMD

Subroutine RAMP

SUBAOUTTNE RAMPOAMIN M AMAX Xy FX sFRACI
TFIPX.OCE.AMAXX)GO TO I

IF ("X LC.AHTNXIGO TO 2
FRACTIPX—AMINX )/ CAMA X -AHINY }

g v0 3
1 FeACS1.D

Go "0 3
2 FRACZ0.C
3 RETURN

END
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APPENDIX 2
InpuT/OuTPUT EXAMPLE

Data Listing

CHFfe= v0 COLDA

LICHFN HEATH WITH PATA F(R NECOMPOSITION RUN 1
r 3 Kl

C c i r o L] [+ > e F [y

1 1272 L1 o £ o

3] ] 1 ] r
“TTROGFN AN IDNS CAYIPNS PROTFIN € RFSERVE C STRUCTURAL
MrAD LICHEN DEAD MOSS wooDY LITICR

MERAACEOUS LITTER

N ROOTS M =2CH

CEAD RNOTS 2-BCH

NFAL RAOTT 8-18 CH NTAD ROOTS 18-25 CM PUMMY MICROBESINY
fuyMuy FYCCORET (DY
1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1.00 t.ar 1.rn 1.8% 2.5
1.00 l.00 1.r0 la87 7.5
(4 Ce ra 2 2.rr
c c 1 L] L L]
20, RO 18C. 360,
2trr. 750 1500, 8595, 47807, 144000 OFAD LICHFN
i58. an. 28, 1272, 2710, DEAD HOSS
NG . 52 20. 3252. 188, LITTER wOOr
18 370, 755. 1800. 49230, Ba4=D, LITTER HEP=ACEOUS
21T 12. LN T45. T ROQGTS-2
1807, 100. Xx8. E21N, 3101, RODTSE
11€E. B3 235. T9TSs. 7042, ROOTS-18
433. 25, 89. 1490, T66. ROOTS-35
icen. 10ce. 1cnnt. mneec. 1rorg. PUMMY MIFRCAFS
1100000. 110000C. 1100000, 1100M00. 1100000. 11000P0.  DUMMY HICROAFS (N )
956 377. J114aC. 1EEC30. 3287550, RE4450. 1E608000. ORGA. MATTER r-2
149, ir00. 77800, 5.5 - - MINERALS -7
187928, 140804 Te83C. 133¥500. 25TTCN. 7768BNC. ORG. HATTER 2-P
87. 1100. PEAO. 11. . . MTNERALS 2-8
797237, 28800, 1°360C. 2740500, 52I50C, 15936rnn. ORG. MATTFR B-18
664 16000, 27200, 13. - . MINERALS R-1
2E6867. 16320, ETHC. 91598C. 172r2r. 97920rC. ORC. MATTFR 18-135
36. 27290, arscn. O. . . MINFPALS 1R-3%
a3

TOTAL “OM CAPRON IN TOP P-2Xw
FRAMS PER HECTARF

1C45191M8 201042210825

TRTAL CAPRON IN LITYTFR TYPfC
FRAMS PET HECTARF

NEAD Mnce

wooDY LIYTED

DFAD PAOTS 0-2CH

FEAD POOTS 18- 3S5CH

r1636

AMHONTUM TN TOP PCM
PHIHA

1701 1706

M0Z AMD NO3 IN TOP 20w
FRAMS FF® WECTARF
NAZ p-2CM
urI C-2CH
1781 1787 1783 1706
C0C EVALUYION — CURWL ATTVE CAREON
"RPAHT PFO HECTARF
-2 CH
o-8 €M
A-18 CM
18-315 CM
1792 1797 1734 1795
NTTROGEN FYCHANGT WITH ATMOSPHERF
eI
t-z c»
?2-8 €M
e-18 CH
19-35 C™
£IM
=1+
MOUM=IC,
SMTNZS 00000, +1428. 9770 @ 1as 210l us
TCOVFR=.5Cs
PZ20% 4.0r 20% 4.7 20 . 4.Bs P0s 5,7,
ST14006.00
TZ2Ce 11.0s 20¢ 9.9s 20¢ 9.5: e 9,2,
WSZ20e-1C.0s 20% ~8.0y 208 -3,0y 70# -8.04
SEND
THANNA
AIT16er A4T1C. e A5Z.50,
SHe0.r 49,100 4*a15 4s.1Cs 4e,30y 40,05,
TOus H8ar WGas  TTaw PuDe
TOer 84y U4es TTas Dal
TOwr  Ber G8as TTew DaPy
150.% 5Cur 50e9 157 . Das
BN=. 10+ 8SNHGZ1.00 PBNO2:.10s BNO3=.3Ms
Cr CIONZ-,00001,
10000«s 177 ee 1(00.s 1000.y LCOCO.r 10004+
F2s D2=5+.007: FVNHI=.D1s
lsr o700 7.0+ D001,
TRUF.¢ TACNZLy ICO2=3s
KAZ1r ¥M3Z1.0r KHM4Z1.0s

{ +INPUT — OQUTPUT )

58Csr 81.910.7252215.9040

B3=.0005y A8=.0r05.

]

THHa =2
K3=1.0¢

INTT=1,
K4z 1.0v

INOZ=3s  TNO3=He
LDUM=9,

HATNIZ.CO000S y MAING Z.N0OMDS,
NNAMLSS1y

PHK= Se0.0s 59740+ 59,0
PHHAXS 3.Cs PHMINST .O»

SAT SeDa0r S5eCaDr  Sel.ly
SYMFT TRUE . ¢

T=5e0. 5925.r 5e35.; SefS.y
THAX=SCas THINT10.+ VHAXZ.85,
W=Se-15.+ Se=2.00 5s—.10,
MRTNTT= o TRUE v

SEND

SPARNAT
BC2BNE=12.5:BE=.0001 v BN=. 10+ BMFAC=O.s 1.0s.10:.30¢
CBT0=70000.+s90000e911av5ur

CEEPCT=1190u v 13%.10s 11915+ 110210+ 110.30y 1le.05e

51100

5¢10.»

VOLATL= «TRUE.+»
Se0.0

Auxiliary Submodels
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DUMBTN=EE* 100000 .+
[11:4
wr 50,100
GC=Z 0501 050 «01le¢ o05¢ « 05 02
TAGN=1s ICP2-4s INHE =2s INTTZ1e TPC- 8y TSOM-1e¢ ISURF=GQ«

KA=1y KHC=4*549 20.v10.v2.005.0¢ KHC=10000s v KHN=10000a ¢
KMR=1C+S5.0», MATNC=.0005 HNAHLS =1+ NNIT=Hhs NR1=Ze
NZONE<=84s FC2PN=8.9

PHE=CaTsGualCrBa0e10.0 0

PUCEC P eT, 0 pB 029,585,

RESPAT=380.s.3Meo500.200

012520354950

WRTBTO=.TRUE . ¢
SEND

Simulation Run
LICHEN HFATH WITH DATA FOR DECDHMPOSITION RUN 1

INTTIAL RYPORT ON JAN 1 1378

CONSTITUENTS OF DEAD ORGANIC MATERTAL. G. OR KCAL.
TYPF OF MATERTAL NITROEFN ANTONS
DEAD LICHCN 250000 250.00
DEAD MODSS 358.00 50.00
WOODY LITTFR 946,00 52.00
HERBACEOUS LITTER 18320.00 755.00
DEARD ROOTS [O-2CH 217.4r0 1z.0C
DEAD ROOTS 2Z-BCHM 1807.00 i1o0c.ar
DEAD ROOTS 8-18 CM 1156.00 63.0C
DEAD RDOTS 18-35 CM §¥3.07 28.00
DUMHY MICROBES(N} ioec.or ooc.an
DUMHY HICROBESED) 1igo0Ce.0r 1100000.00

TOTAL 1122777.0C L10Z296.0C
SOTL VARTABLES
NITROCEM ANLONS
CONSTITUFNTS
20 MM.
£l MM,
180, MM,
350. MM.

ORE ANTC
FROM

HATTER
0. TO
FPCHM 20« TO
FROH 80. TO
FROM 180. TO
TOTAL
TN HINEPAL FRACTTI"H
FROM 0. TO 7C.
FROM 20. TO ac.
FROM B8Q. TO 187.
FROH 18C. TO XS0,
TOTAL

Inag0.00
15040,.00
?78800.00
183z20.00
9moC.00

9563 T77.0C
38792R,00
7972 37.00
266467.00
2408009.00

1469.0M
8T.07
66.00
3E.00
1658.00

mor.o0o0
300.0C
1e000.00
27200.00
R 3300.00C

FH.
HH.
HH.
HM.

TOTAL+ SOTI AND OFAD

ORGANIC HATERTAL 3532404.00 1281896.00

ToTa IN TCOSYSTEM Is532404,00 128 1B96.00

SOTL MATFR POTENTTALs ATH,
FRON 0. TO  20. MM.
FROM 20. TO  8r. MM,
FROM 80. TO 190, HH.
FROM 18C0. TO 3%C. MM.
=902+05 -390 1+05
+17005+0C «11°08+0C .1984T+0C
.10990400 .34710-01 -42TH3+0C
.10111400 .ORCOC .onooo
.31250400 .18%63-01 .52845+0C .10712-01 .000C0
.902+05 .902+05 110402 .501+01
+33219-01 .17709+00 .20721+0C .11840+00 .1230%3
.32385-01 -36215-01 .45343400 .28132-01 .39137
.22703-01 .00000 .00000 .00000 .oooer
.30758400 .19622-01 .56486+0C .11884-01 00000
-903+05 . 902405 . 110402 - 501401
.33816-C1 .12R31+00 .21634+00 .12207+00 .22855
.33387-01 .38344-01 ,868102+00 .256B4-01 .71629
.22801-01 .00000 .00000 .00000 -00000
.30295+00 .20966-01 .60378+00 .12226-01 00000
+908405 . 902+ 05 .110402 +501+01
.304E9-01 .13376+00 .22587+00 .127 BL+00 31706
.38417-01 .4C606-01 .51029400 .23572-01 .9828%
.22885-01 .0CCON .00000 .0roon .00000
.29851+400 .22001-C1 64538400 .13061-01 00000
4905405 .902+05 -110+02 . 501401
.35173-01 .13943+00 .23562+00 .12962+00 .39966
.35581-01 .43008-01 .54133+40C .21239-01 .11958
.22955-01 .00r00 .00000 .00000 .D0OOn
.29427+00 ,23935-01 .68985+00 .13953-01 .00000
.905+05 .903+D5 .110+02 . 502401
-35920-01 .18535+00 24620400 «13348+00 46827
»36723-01 .45553-01 .57427+00 .18928-01 13585
-23009-01 .0C0CO .0pooo .ao000 .cooon
.29027+00 .25572-01 .73736+00 .14908-01 00000
<90R+N5 +9C3+05 +110+40Z -502+01
.36708-01 ,15152+00 .25705+00 .13733+00 52803
+37978-01 .48267-01 .60321+00 .16683-01 .14738
.23086-01 .00r00 .00000 .00000 .00000
.28638400 .27321-01 .78813+0C .15920-01 .0OOCO
+907+05 .303+D5 . .111+02 «502+01
«37534-01 .15796+00 Z6837+00 .14#136+00 58758
+39288-01 .51141-01 64627400 .14546~01 15451
.23067-01 .00CDO .00000 .00000 .opoco
«28274400 .29188-01 .84259#00 .17003~01 .000CN
+90 7405 . 904405 «111+02 «502+01
+38397-01 .16467+00 .2B019+00 .18537+00 68420
L«306F3I-01 .54192-01 .68559+00 .12550-01 .15759
+23076~01 00000 - 00000 00000 -00000
+27932+00 .31182-01 .900549+00 .18162-01 .00000
+908+05 « 903+ 05 111402 «502+01
+39796-01 .17166+00 .29254400 .14942+00 .69889
«42105-01 «57429~01 .72730400 «10721-01 »15709
.23073-01 .00000 .00000 .0C000 .00000
»27612+400 .33310~01 «96259+00 .,19396-01 00000
=909+05 =904+ 05 = 111%02 «502+01
«40231-01 «17R95+400 30542400 .15350+00 75249
«43619~01 .60863-01 .77155400 .90760-02 .15352

00

«oc

00

«0r
= 110402 +501+01
-114 73+00 .000CO
-30278-01 00000
«0orocac -Doo0r

FUMNKE FWUNH FUNE FUNE SWNHE SUNH SUNHE SONE FWbe 2

e

aPa0alegalel0.Mr

PER HECTARE
CATIONS
15p00.00
224.00
220.C0
380M0.00
G%.00
368.0C
235.r0
B89.00
10000.0C
1100000.c0
1116480.00

CATIONS

166080 .00
TH880 .00
153600.nC
870A0.0C
581600.0C

TT18M0.00
Z83r0.00
272rc.00
40800.00
1T4700.00

1772786 .00

1772780.00

000
«988T3-03
1179702
Muleius)
«22954-02

000
»10334-02
=12507-02
00000
+28532-02

<000
«11865-02
+15891-02
=00800
«26218-02

<000
1832002
21614 -02
00000
=28020-D2

« 000
21761202
294 33-n2
+00000
+29946-07

- 000
+21695-02
«39139-02
-apoco
3200302

000
+26548-02
=5C0536-02
«00000
«34202-02

«N00
«37168-02
«63435-02
«aoroo
3655102

«0ae
«3B8568-02
«7T648-02
«Onooo
«390E0-02

«0ne

«45768-02

«92995-02

00000

8174102

]

N3
-03

€3
-03

03
03

03
02z

03
07

3
-2

-3
02

-3
-nz

03
vl 4

03 «53803-02
02 .10931-01

PPOTEIN C
8595.0C
1232.00
3252.00

49230.00
T45.00
6Z210.00
3375,00
15%0.00

1 00pC.00
1100000.00
11884729.00

PROTEIN C

3287550.00
173 3500.00
274 0500.00

91 5980.00
8277530.00

986 22 59.00

9462259,00

=000
18870+02
»33882+01
«10700+02
-.00800
=000
«15142402
87877401
«"E287+01
<0pooo
«000
«15418+02
81367+01
=6 6548+01
00000
000
«15698+02
TH401+01
=49062+01
=00000
«000
«15983+02
6 7109+01
-34683+01
«00000
- 000
«16271+02
59653+01
#23652+01
00000
=000
«16564+02
«52219+01
+15673+01
00000
000
«168€1+02
4 4999+01
«10162+01
00000
=000
#217161+02
38177 +01
«6 3808 +00
<0pgoo
«0p0
«17HE6+02
31303401
<407 T70+00
«00000
- 000
17774 +02
26285+01

85689401

RESERVE C STRUC FURAL
§7405.00 145000 .00
2710.00 139T.00
i8e.00 3C0960.00
84450.00 530 .00
3az.00 a0 .0C
3191.00 £1993.00
2042.00 I96T9.00
T766.00 14380.0C
100c0.00 1roo.o00
1100000.00 100000 .00

1251135.00 1737256.00

RESERVE C

BER450. 00
2577Tr0.00
$23500.00
172020.00
1817670.00

166060 M .00
TTE8800.0C
159360 00.00
970 .00
S0 asM.OP

306830%5.00 5184 2 S6.0 0

30688r05.00 51FA2056.0C

=-000
00000
=00000
-00000
-0popo
<000
«%0300+01
-19816+01
«28126+01
00000
<000
=-69449+01
+33836+01
«3Tan+01
00000
-000
«91533+01
«43619+01
H48256+01
00000
<000
=10873+02
«50050+01
«85497+01
00000
=000
12243402
«53762+01
43316401
07000
000
+13360+02
«55252+01
=39131+01
-00000
=000
18287+02
=58933+01
=38022+01
00000
<000
=15074+02
53177401
+28739+D1

<000
-2860M3-08
-12162-08
=39289-1 27
11335-17

Mo
=38825-08
22335308
+55888-1 7
=11337-17

=000
«848157-08
=33651-08
=6B358-1 2
«11339-12

=000
5780008
+43033-0 R
7815512
+11382-12

-cop
-67352-08
«51885-08
+85315-12
#11343-17

«oon
«76810-08
«59007-08
«90352-12
»+113065-12

+000
+86175-08
+65612-08
+93785-12
«11367-12

«oor
+95485-08
«7133t-D8
=»96068-1 2
+11388~1 2

« 000
1086207
7621108
«97561-12
+11350-12

<000
«11370-0 7
-80316-08
«98529-12
#11351-12

=000
+12268-07
«85719-0 8

=15754+02
»50324+D1
«23746401
= 00000
=000
«16353+02

STRUCTURAL CTOTAL C

1.092 SECONDS ELAPSED

c TOTAL C DRY MATTER
200000.00 4398663 .25
17920.00 BR621.20
3I4500.00 85104.20
o4 8000.0C 1106875.%8

8568.00 21208.75
T1is00.00 176738.50
45696.00 113110.25
17i36.00 42417 .50
3Ip00c.00 80500.00

3300000.00 1083%999.87

4173120.00 13008238.87

ORGaDNeMe

20760000.00 §1520000.0C
9360000.00 18720000.00
19200000.00 38800000.00
10880000.00 21760000.00
60200000.001 20400000.00

64 X73120.001333082 32 .00

64273120,00133804238.00

«232

=000 + 000

-00000
-0rao0
00000
00000

000 000

00000
-00000
=00000
«0oooo

<000

.nonoc
00000
-00000
00000

.0o0 =000

00000
-00000
=00000
«00000

=000 000

00000
«00000
+00000
=00000

-o0oe <000

00000
-00000
.00000
+00000

«000 «ooo

00000
00000
00000
00000

000 .000

00000
00000
00000
00000

-000

00000
00000
00800
00000

000 .ooe

=0000C
«00000
00000
«00000

=000 =000

«00000
ey

SFCONDS ELAPSED
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3 .23r61-C1 .00OCO ‘.000C0 00000 «oponn <0rooo

4 «27313+4C0 .35587-D1 ,10283+01 ,20714-C1 . 000C0 «BLEOG-P2
«910+05 « 905+ 05 +111402 «503+01 e

1 .41701-01 19656400 .318AB+00 L15760+00 BD566-0I ,62712-07

2 «45208-01 6450501 .B81883+400 7620302 14748 N7 ,12682-01

1 .23042-01 .O0COD .CCono .oroer Looope L0000

4 .27033+00 .38009-01 .10998+01 .22120-01 00000 «HT6CE-07
210405 « 05+ 5 111402 «503+01 Palefol

1 «42209-01 .1945C+00 , 332792400 .1€173+00 858993 .72543-07

? «4E2°0-C1 .GETEE-C1 .MEBZ40C GIS15-02 ,13942-07 .18427-01

7 «2301R—C1 .0CPCT » 0000 «Cneoe «0oonrn «0reen

4 IETRTACC 40798-01 11756401 22E13-01 0000 <5097 -02
911408 «30Re0S 2117402 «5C 0L .ron

1 282727701 JAIPPTTANC 34759400 L1ES86+rC ,21277 3 ,92362-02

D WMEBARI-TY WJT7AE4-01 92112400 L576M-72 ,130°65-02 ,16259-01

2 L272987-01 LOOODD «LOoCee scerer Paledulaly -coece

8 LZFSE00C 0775701 1256640 ,29713-12 QOuP™ LS48 2807
«91 740t «2CE+(S <1110 S 3sC] «T00

1 #2110CA0T L TERC+OT L1E7TerD 96703 L9821 02

2 sTFOC 1 27716400 JATT2S-07 J119RT-F L18187-01

T ePPeNI-T1 W0R0r0e Oraen sarnee scrore -orcoc

4 JTETFI00 LUFTL1-CY 1747240 L26925-11 .CO0nT -%50159-02
221 7+T8§ « BCERCE «11%1s07 S0 TeC) «rrn

L JAEART-P] L27203e0D L, TTIERSCT L1 THIDAPL L10207-0° L10916-01

T W57uT-C1 .81408-C1 .} f4r1 LTT517-rT 109272 JPT0BC-C1

3 «22217-C1 .OCCCE OrLre £creen <fCere Cocee

4 W2618T4C0 LA7HSA-CL JI43ETHCT L28707-"1 CCOND CEZIGN-CT

TEL 14A0) PEPMTTC ONLY L€ 163014 A T PROPA'T N UNTT CHANG
« 917400 «ICECF «11Te02 SCu+01 «ore

1 «HEGIT=01 27990400 TISETH0r L1TIPS640C L107TI-02 1187C-C1

< REC3I-0]1 80 115-01 107°7+#7) 37X 18-02 10577C27 .71768-P1

3 87P-01 CCTDC S o o £Lree- .ocnnn orert

N WZECTRACT STP35-P1 J15368T 0! JIME98-"1 L0CDOC SFERIP-0Z
+91 4405 «A0TeNT +111¢02 «SLHe01 PRkl o

1 WHTE11-CY W2IF0C0400 LH130CCT L10601+40C L11300-0% 1277501

2 #5FT17-01 .91536-C1 .116EF+01 ,31223-07 ,1050T-"2 ,23372-01

2 222830-C1 .OCCCT «M0CrT -L2rrr -ooonre «Lreec

§ +25717400 J5FRZT-C) J1EACRer1 ,I7795-T1 .COOCC IO 02
917405 SO0 2111402 «5068+01 .ron

1 8S0S7-01 «2°P 11407 43119400 170 17+0C 1195202 ,18796-"1

T WB8CTY-C1 #ATC19-M) L1P2TEA01 W28797-10 L94CRE 02 7952101

¥ .277899-01 .00COC » [ il SLo0err coono <oropn

G WZERTTHCC ED7PTT-C1 L1TSI440T LITOPC-C1 L000PT «TEIN L7
+91F+TF « 97+ 0% «111eC2 -5C7+01 PP

1 «SETTR-C1 JXE220400 L6LITT+0M 26313400 L1709 €2 21092 =01

2 SRI4RA-01 11015407 L140CFT+01 J27PH1-F2 LB9552-C3 .29697-01

T W2757-0Y JCCCCC «Ccoee «Lopons -coper -oreor

4 +257R°400 LOCPCC <onooe aercon <agonn +0ropo

TEL 1€7A) PrOMTTS CNLY  LG17384738F OF TH PROPATED UNTT CHANG
<91 PeC% «Arfers s 111+02 « 501401 «one

1 «E21°8 SITHZTHCT JCUGBTHOC L2TTIACC L18292C2 L20616-C1

2 «€827%-C1 11729400 ,14982+01 ,19786-"2 B4805-rT ,T2049-01

2 .186P34CC .O0CEC <noerec «LOren «coper -0rooc

4 «25355+00 .0000C ooce Larnng =00000 =arpeo
=22N+CS + 30805 «111+02 «429¢01 <o

1 «54173-C1 39E78+00 .FB628+00 ,2ATNI+0C 1951202 .27052-01

2 «B7771-01 «17492400 .159€44C1 12C11-02 .84011-"3 .34785-01

3 «1%4P3+CD .00CCOD +00000 «oncen -0ooon -anooo

& 28950400 .00OPOC «regce «0orcoo «0ooeo «oreeo
922405 « 909+ 05 «111402 B 8+01 Blal

1 «56162-C1 «42C1540C .728C5+00 27459400 21028027 -3136C-01

2 «T04T-01 213296400 ,17009+01 .15080-02 ,72903-03 .37249-01

3 18178400 JOPOCO oeoec «areon 00000 <anoec

4 2652400 00000 00000 «00000 «00aro «0roon
«925+0% «AC3 1S «111+02 «486+01 «0pre

1 5829701 .46421+00 ,77238+00 3I0L70+00 2259802 .36188-01

2 «TIE"3-01 18151400 .18123+01 .11853-02 628403 .40217-01

3 .13874+00 00000 <opoen «aonon 00000 =00000

4 .241€3400 .0C000 «oonec Leann -0ooeo =anoon
«97R+05 « 910+ 05 «117+0D2 <5401 «Mon

1 «6CETT-01 AT7115400 .AR1940+00 3IC33G+40C 28226 C7 .41573-01

2 «7Tu29-011 1506200 ,19309+01 +93055-03 5383203 .837291-01

3 «13£15+#00 .0CCDC «fcace «crcen «oporcn -0ropee

4 .23TP1+00 .00C0C -coooe «0rnoe 00000 00000
« 922405 « 310+ 05 «117+02 « 833401 « oo

1 +62899-01 49894400 AEI28400 31441400 42593507 4TET7T-n1

2 «8317E9-01 L1603C+00 20577201 T2762-03 .45857-03 4649 =01

3 «13361+C0 .0CCCC «Joceon «0rC oo «0coon <0orpoo

8 JZ35CE+0C 00000 «onaerc <onopr «ogeno -oooee
423N+ 05 «911+05 « 11702 -8 2+01 «rce

1 +65354-01 .52839+0C .92220+40C .31991+00 2772812 .58257-01

? «B5389-01 17C60+C0 21920401 56657-03 .38839C7 ,49844-01

3 +13112+00 .0OCCOD «0000C «arcon <oponre oroon

4 .23029+00 .CCO0DC «noooc 0o on «00000 -arcee
1« 932405 «912¢05 = 112402 -5 0+01 «oen

1 «679427-01 +55960+40C 97834400 32440400 2961302 .61675-01

2 89707 -01 1B155+0C .23355+01 NT9M-C3 .32730-03 .53352-01

3 »128F8+00 .0CDOC <opoco -00pon «ooono -0cooe

N 422678400 ODDCC 0o0ce 00non <cnonn Nudday
«915405 «912+05 «112#02 «889+01 « 0o

1 ATDESI-01 S597EE+00 1037301 ,32807+00 31594 "7 .59900-01

D W98F01-C1 19720400 24883401 L3383C-03 .2Tebe-r3 .57036-01

3 .12622+00 .000CC «0cone <arooo «00000 «coooe

4 «2237%+cC .O0CTCO «00cce -0rcoe =0o0rn «Ornco
«93F+05 « 313405 = 117402 - 8B 8+01 Laadi)

1 +T3E02-01 62770400 11011401 .33066+00 3367707 .79009-C1

2 «99288-01 .20559+00 .26517+C1 ,25888-03 ,?22900-03 .60913-01

T .123°%+0C L00CD0 -crone -oreon soooon -0reoo

4 +213T3+0C .ODOCC <ooger «0ccon <0oorn .oropo
+337#05 «913+05 « 117202 - 48 6+01 « oo

1 +JESOC-C1 6FHA4S00 ,11081+01 JII204+r0 ,3I5851-N2 ,89083-01

2 +108°540C «21R77400 .2B243+01 ,19623-07 ,19019-r3 .E£S001-01

T .121F4+00 JODODOC <000 0r <aceon <ooann LCrope

4 421873407 LOIDCC «nooee «000on <oooec «onone
+939¢D05 g1+ 0% = 112402 « W 5e0] -« g

1 796A0-01 70a20+0N 12392401 3I2M4+nC 3812807 .1C021+00

2 +12017+00 .27773+00 .7009T+01 .184693-03 1572203 .69317-C1

T «11939400 .0CNDC «nocec oroon -goooen «0rneo

4 221305400 .OPCLCT -0racc «000 00 «0oopn <oreon
«94 1405 4214405 =112+02 - 48 Ie01 ] o

1 +82935-01 74591400 L1X147+01 L3INKA+NC 40499 02 .11248+00

2 «11615+00 <28767+CD I20ET+0Y 10795-03 ,1293A-13 ,TIBB0-C1

T .,11718+00 .ODOCP sCCcoep «aropc -ooorn orcec

4 «20978+C0 .0OCPCCC «000Cn «Croor <0oaen <oroco
«943+05 + 91505 « 117402 82401 «000

1 «BETIAT-01 7901340 13987401 32719400 .429%4 02 126004006

2 412253400 .26350+01 ,T8166+01 TTOTL-0& 1059903 ,78T709-01

3 11501400 .OCTDM 000Ce 00000 «0000N «cnooc

8§ +2CB57400 .OCPCC «toore aenpn <0pgro opcon
385405 « 215+ 06 «117+02 W 0eC] -0ne

25341400

«18036+02
«21378+01
«15576+00
«0noon
«one
-18402402
217189+01
«34T92-01
.creen
-000
«18721+07
17683401
«57233-r1
.creop
-oro
«19064+07
10801401
~I4T62-01
<cnoco
+0ry
19370402
«38G6ETe T
2N5S8-01
.reooo
E AT
«org
19713402
-7 3152400
-15841-01
-coece
000
+20069¢02
SEEBTS 4N
=13039-01
coece
«o0C
20407 +C0
«51873+C00
«7T7929=02
=2Geer
-00C
«?8089+02
o4 2790+00
8710102
00000
F AT
.ong
«2B7T72+07
+38262+0C0
-ccoco
00000
<000
29488402
32733400
-cooon
00000
«000
30157402
«2 86 11400
00000
D000
«000
-30829402
«1839%3+¢n0
=00000
<0ooon
-000
-315C3+02
«13703+00
00000
«oopoo
-00C
32175402
10171400
soooce
onoce
«0oe0
«32888+07
«T5251-01
onoce
-0r0o0n
«000
«X3506+07
S55524-01
£reno
ooooe
Ry
3815640
«4C875-r1
00000

17

20

«38730+07
«30037-01
-0occo
00000
«oeo
35801402
=22080-01
00000
-ooo0e
-00p0
=25982+C2
«1F1E5-01
=00000

-36523402
.11948-01
.00o00
.oooce
-000
.37013402
.86843-02
0pooce
00000
.eop

+

«19289+01
-00000
000
«16892+02
+52553+01
«15460+01
soneno
«000
+1T7384+0°
«38186+01
12262401
-orooo
N0
«17842+07
«37779+01
«9E458+00
0000
-00rC
«18773+02
+29502+01
«75IBL40P
«CNooo
-anr
+1BF 35«07
«254TE+01
«S5BBENLeC0
«CTO00

+98155-1 2
«11352-12

000
13157-07
«865M 08
«995£2-1 7
«11352-17?

.rer
«18036-07
+8R7&B-CB
«998-1 2
«11353-17

-0
+149r5-0 7
.9r578-08
.10071-11
#11353-172

-0cr
1576807
«919%2-C A
«10018-11
£11373-17

e Ray
IEEWLCT
+93C"F-0°
+10028-11
«113%2-17

«000 DAYS

«Pne
=19015+02
«23212401
«505820¢C0

+19311+C2
221897401
+4578T+CI
«2recoo
<npe
1978440
+18559+C1
«35497+00
«CrRo0
«NeC
«272893+C2
+16700+01
«28581400
.00000

+00C
«17180-07
«935% -0 8
«100%W-11
«11378-12
«cor
+17473-07
«938°¥-08
«10076-11
«113%6-12
-cr
«18319-07
«945°7-0 B8
+10042-11
«11354-17
Mails)
«3247T0-C7
«101°3-07
«10587-11
00o0o

-000 DAYS

.nor
«27980407
+15873401
-2825T400
.croon

.no0
+28568407
~13853401
-21925+00
.crooo

.noe
«29803402
+11326401
+16457400
.0r0on

.nop
+30212402
.91385+07
+12326+00
.00000

.000
.3r988402
~T4258400
-92130-01
.coenn

_.o0r
-31783402
59620400
+68721-01
.crooo

.00e
32588402
L4 TE2T+00
+51170-01
.00000

-000
433212402
+37866400
-38046-01
.0pnoo

.000
«33929+02
.29969+00
.28256-01
.ceono

.noo
238633402
223616400
.77968-01
.COC00

.ono
+35320402
+18531400
+15553-01
.CLo00

-noo
«3598540™
L18881+00
+11533-01
.00000

«noe
+36623402
+11273400
.85517-07
.00000

.noe
+37224402
8782801
«63821-07
.60n00

.0oe

000
«336%C7
«I0218-C7T
«10571-11
«0COrG

oo
«3un80-07
«10232-07
«108857-11
0000

« 000
«36429-07
«10265-07
»105F6-11
«00000

000
«38345-07
«10227-07
«10571-11
«goorg

<00
40272907
«10308-0 7
+1C578-11
00000

oo
8208407
«10318-07
«10588-11
00000

«+00
«43308-07
£1032-07
+10591-11
00000

<000
«A5TrO-07
1032207
»10598-11
«0roog

«00n
ATRE2-07
1032207
«106M5-11
«0CO000

000
«49191-07
#10319-07
+1C612-11
Rulailer]

-0t
«5N883-07
#10315-07
»10618-11
00000

«0oor
525307
«10310-07
«10625-11
«nooco

~oer
5418807
1030307
«10632-11
«00COC

000
«55T8C-07
«1P29%-07

00000
00000

00000
«00000
«nooog
«0ccoo

00000
00000
00000
«0rcoo

«nrcooc
«0noon
00000
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<orooc
ncooe
«0nooc
<apooc

00000
-00000
oroet
00000

0000
<0000
<0rco0
«noooo

«noooo
<0 eeoo
-00000
-0roo0

«0rooo
<0o0ooc
<orooc
s0oCoC

02000
00000
00000
«-0rooo

Pyl
«00000
-00000
<arooe

+00000
«neooe
-0rooo
-0rooe

-00ooo
+00000
.00000
«00000

-0pono
«00000
=00000
.noooo0

+00000
-00000
«00000
<0000

+0 0000
«-0rooo0
00000
+-00000

«0roo0
00000
-0poon
-00000

«00000
<0p00C
.0cboo
«00000

-00000
-0ocoeo
+00000
-0oooc

00000
00000
00000
N udusleli]
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-00000
«0nooo
«00000
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00000
-00000
«0rooo
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Parnas and Radford 124
1 +9h023-01 .ATT00+00 .15796+0] 37196400 A5485-02 ,1808E+0C J7AIT+402 .37778+02 .57380-07 00000
217937400 «2°C 33400 36403401 5250404 +86421-04 8782001 .63 72-02 .67579-01 -10287-07 .00000
7 ,112P8+00 .ECOOO -0caes <0oooo .-QUQUB «0nooo «0ooon «4T0D86-0? -10646-11 00000
4 «20347+00 .OCrO0 -0coce -aoono «0oooo sorooo «ococoo -00000 «00000 «00000
.84 T+05 . 91605 «112+02 -4 9401 e «000 «000 <000 .0D0 .00
1 .93832-C1 .97FFA400 15697401 .314E3+0C 4807702 .15712+0C 77777402 .38271+02 .5B8864-C7 00000
? J13657+0C 22922400 38786401 ,32038-04 ,70121-04 ,P9285-01 AE716-02 .52079-01 .10277-07 00000
7 .11ra0+00 OPEOD .00000 .oooon .coono «conee .coonp +34913-0? .106°3-11 .0CO00
4 «ZONTHHCO LOTNEN .0ponc .aropn «000C00 nroon .00000 «00000 .0porg -00000
« 34940 « 916+ 05 «112+02 477401 «ane 000 «000 <000 «000 000
1 «97879=01 ,37935+00 L16652+01 ,I0500+40C0 .50692-02 17510+ .38008+02 38685+07 .60348~07 00000
C LIBHPO4CT LTIT2IHCC LHITTE400 L1ETE4-CH L56591-08 .94973-01 .I4316-02 .40027-01 .102F7-07 00000
I «1CATC+CL LCGOTED Plad e dus <ocoon 0000 .oraoce 00000 +25920-02 .10659-11 .0NOQOD
§ ,197T14(0 0700 <Ceeor 0000 coceg -oreon -00000 -0orooo -ncot 00000
STATEL 17(7) PERMTTT CNLY .ES3ICI94C97T 9F TH PROPCED UNIT CHANGE AT 36 + ,0D00 DAYS
+95140°¢ <1708 +117402 W E+OL e <000 «0on -000 «000 «0oe
1 210207400 .79561400 .1 T6664C1 J3IP232400 o534951-02 19195400 38353407 .39116+402 6139107 00000
I W15787400 LZITEQHD0 244030401 «B3302-05 .49968 08 10113400 .28012-P7 .33540-01 .10261-07 .0COO0
«1E?€4s+lD .CPCDO -gocce .oeect «coore .orcce .coeoo -Cooeo «10666-11 00000
+1207E4r0 LACPED «ocarc .oocoe coeep .nreco -0000C .00e0n .otofe -00000
95 Tepr 2217405 «117¢C2 <47 Se01L +fCC « 000 «00r 000 .ooe «000
1 «INEBTHLT L1PE584C1 .1B742+01 .31067+0C 5652912 .70658+0C .3IB959+407 3986407 .6191A-07 .0N000
2 «16179400 LITTSI4CO 46312401 .51%55-NF ,49180-04 .1C770+00 .25714-N2 .31090-01 .10267-07 .CCOOD
3 .17897400 J0CPO0 .nooer .0noco .00ocn .ornee «n 000 -00000 «10673-11 00000
4 «l9142aCQ OCTET <Cooor arcoc .opcen 00000 L0000 00000 <opore -0noon
STATE( 16071 PEOMTTE ONLY .45966P0EL7 OF THC PROPNSED UNIT CHANGF AT 3T + .000 DAYS
95745 -o18+0" «117+02 - 47 3401 «0orC 0P 000 000 «CO0 - 00D
1 2111NF+00 11791401 »21299+C1 33567400 6395302 23963400 42203402 43056407 6713207 .0C000
D «25106+0C L4T151400 52832401 O(CMO «48568-04 ,17C31+00 00000 «28869-01 .107F5-07 .nCCOC
2 217539400 .€CCOD .noeeo .coooe .0C00n -00000 00000 .Qgnooo -C00m .00000
4 18858400 .artoC -0eoet «arcon -0oorn «0rpeg 00000 Belulalile] «0000M0 00000
t o .a57+0¢ =319+ 05 «112+02 « W 2401 <Moo <000 «0on «0C0 -000 «000
1 «116I0+0C +177EE+D1 .27€2%+01 .33911+CC 6771702 26285400 .42552+02 .43589+02 6510°4~07 .0CODD
2 225979400 47RTZ+0C JSEDS14C1 .0COCO «43825 08 .12888+00 .00000 «24692-01 «10751-07 00000
2 L171°140C .COOCC +BEC20 .ecoce .Ccoorg 07000 .ocooe =0nono .0C000 +C0000
4 «1BF578+00 LCOCOC <nogre «0ne oo -0ooce =0NCno 00000 00000 <000 00000
STATE( 15CF) PERMIT™C ONLY JE730497S8C OF TH PROPOS N UNIT CHANGE AT 38 + .000 DAYS
=959+05 +919+08 «112+02 s4TOe0L «00p =000 «000 00 .000 =000
1 121093400 .17591401 .24179+01 32685400 .T1508-02 .28R02400 42671402 .44005+02 .69188-07 .0COOD
2 «269794C0 &5TBS+CC 59312401 .0COCC «38312-74 .17718+00 .00000 +20580-01 1075507 .0COODD
3 +168%51+#00 .CCrrO0D .oparc .cooco -0ooco creeo .oocee -oooco 00000 «00200
& .18303+00 .CONOE 0000 .ocroBe +00000 «oreen -0000C +anono 0000 +0roon
=96 7+05 920 (T 111402 « 46 9401 0o -orc -one «0on =000 «000
1 «12T66+00 +14474+401 2257634071 32985400 7568702 .312€9+00 .43088+07 88509402 .£93M0-07 00000
2 -279E8400 4ARTA+00 .6404T+01 .CCOCO «JE354-08 .14652+0C .000CO «18490-01 1075407 .00C00
3 «16517+00 .O00COC .ococe «0rege «0000P0 »0CC 00 .00p0R -00000 00000 «00000
§ 1803W4CO L0600 -fooer oreen 0ooro -arecon 00000 00000 «0p000 «00Co0
«9E4+05 + 921405 «111+02 o6 7401 <o . «000D «0C0 «000 <000
1 «13381400 .1F40I+0T 27451401 27741470 JTBIrL-02 .38915+4PC A Z064+02 .58375402 7149507 .OCCDO
2 +2907400 57125400 .68451+01 .OCTOO «27180-04& .15629+00 .00000 «13571-01 .10737-07 00000
3 «161°0+00 .0CCCT .coore .Qrooe -0oooe Japcoc 00000 -acooo 00000 00000
§ <1TT7TR9+400 .COPOC -0COrce 0cnon s0roce «nnoee 00000 =0D000 00000 80000
LICHEN HFATH WITH DATA FOR DECOMPOSTTION RUN 1
REPORT MO. 1 ON FEB 9 1978 [TaFas AFTER 39 DAYS OF SINULATION) 4,123 SECONDS FLAPSED
CONSTITUENTS CF OCAD ORGANTC MATERIAL: ©, OR KCAL. PER MECTARE
TYPE OF MATERTAL HITROGEN ANIONS CATIONS PROTEIN C  RESERVF C STRUCTURAL € TOTAL C DRY WATTER
DEAD LICHEN 256T71E 219.32 1853.97 B4 63.66 RE6ETT+59 8i7T0.38 196931.62 ®90968.14
OFAD MOSS 350.47% +50 164,75 11€1.70 2079.98 10728.40 13970.09 356T5.79
HOODY LITTER 891.31 10 182,16 3033.25 260 19.25 29210.50 T2088.22
HERBACEOUS LITTER 13995.00 650.60 3641.24 47936.87 306865.89 437250.03 1080253,02
DEAD ROOTS O-2CH 209.78 . «N0 716411 4380 ,.22 583%,38 13332.78
DE&D ROOTS 2-8CH 1653.87 48,79 28%.58 562%.29 5T1488.1€ 65T09.57 162607.38
DEAD ROOTS 8-18 CH 1155.99 62.39 238,99 3974.96 39678.58 §5695,51 113109.03
DEAD ROOTS 18-35 CM 473.0C 24.00 8s.or 1% 90.00 15879.089 17135.89 47%17.21
DUMHY MICROBES(H) 1115.19 1 32.78 10193.16 10132.77 10066.39 30597.40 82358.54
DUMHY HMICROBESID) 1102783,59 1096574.44% 1097861.62 1102733.06 1097958.89 1127144.50 3 327832.44 10902024.25
TOTAL 1125051.31 1100709.58 1118071.87 1185266.67 1285696.19 1738805.62 #169768.47 12993830.25
SOTL VARIABLES
HITROGEN AMIONS CATTONS PROTEIN C RESERVE C© STRUCTURAL CTOTAL C ORBaMNaMa
ORGANIC MATTER CONSTITUENTS
FROH 0. TO 20. HH. 955982 .41 3155874 166710.35 32806468.37 B65aEH.12 16587913.87 2073 TE46.75 N18TS5692.50
FROM 2C. TO a0. MM. 38ERSH .00 14377.28 75386.50 1329812.50 258T98.98 TT4S560.69 9334168.17 18668336.25
FROM B80. TO 180. MM. T797239.97 28302481  1536D4.19 2730502.12 523508.39 15976000.00 19200010.50 38800021 .00
FROM 180, TO 3I50. MM. 26647648 1€310.99 BTOPE.419 915970.87 171992.98 9791993.62 10879957.37 21759918.75
TOTAL 2806012.84 21049.81  4B2727.52 8270753.81 1B819760.%% 50061568,00 60151987,001 20303963 .00
IN HINERAL FRACTTON
FROM c. TO ?0. HM. 127848 9347 78566419
FROM 20+ TO BN, HM. B2 .21 H43.39 79815.07
FROM B0« TO 180. HM. 65497 16000.0% 27200.05
FROM 180. TO 350, MM. 35.56 2 7200.00 40800.01
TOTAL 1858.22 50136490 175981 .37
TOTALs SOTL AND OFAD
ORGANTC MATERTAL 3532522.3% 1281896.28 1772780.30 9456020.37 3065856.62 518002 T3.50 54321750.00133237793.00
TOTAL IN FCOSYSTEM 3532572.34 120188%B.2R 1772780.30 9456020.37 3065456.62 518002 73.50 6% 321750.00033297793.00
ACCUMULATED NET GATN OR LOSS TO ECOSYSTEM
WATER MINEPAL SOIL NITROGEN ANTIONS CATIONS TOTAL €
TO OR FROM ATHOSPMERE - 00 .00 118,79 +00 «00  ~51378.07
BY RUN-OFF OR RUN-ON = 00 -00 00 «00 =00 =00
TO OR FROM SUBSOIL .00 .00 .00 .00 00 =00
TOTAL « 00 =00 118,79 «00 -0 ~51374.07
SOTL WATFR POTENTTALe ATH. ®
FROM 0. TO 20. MM 00
FROM 20. TO BD. HH. 00
FROM B80. TO 180. MM, «-0rC
FROM 180. YO 1350, MM, «on
ACCUMWLATED PRECIPTTATION TO FEB 9 1378 INCLUSIVE TS «0 HM. - THAT IS «0 TOWS PER HECTARE «259 SECOWDS FLAPSED
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AUMNONTUM IN TOF

Apu

Y AXIS

fe1Ces 33

To opusua
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A
A
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A
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A
A
L)
Ae
...... e e —— o
17 22 20 L0} ar
1978 1978 1978 1378 1978
NOZ AND NOT IH TOT ZC¥ A NOZ? 0-27H
L NOT 0-2CNM
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1.0087% ¢ P
1 R
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1 8
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! B
| 8
1 B
1 n
| [
+BOBE +
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' 8
1 8
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1 B
1 B
1
1 A
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1 [
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1 ee
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YTAR 1978 1978 1378 1978 1978 1978 1978 1378
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430 SECONDS ELAPSED



202 EVOLUTTION —— CUMULATIVE CARBON
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