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Valentine

OVEBVIEW OF DESERT2 INITIL Reads initial values of the shed seed, animal, litter and soil
organic matter compartments.
DESERT?2 is a desert ecosystem simulator written in the GINPUT Reads instructions for graphical output.
American National Standards Institute version of FORTRAN  _in seads exogencus data.
IV. It CONPLISES two groups Of S.ubroutIHES: l)' the Submodels’ EXOGEN Supplies values of the exogenous variables to the submodels during
each of which simulates a particular process in the ecosystem each time-step of the simulation.
and 2) the nOn-biOlOgiCal Subroutines, Which perform iﬂput, STVNEG Prints a messape when there is an attempt by the submodels to drive
@ . 33 . a state variable below zero.
output and “book-keeping” operations. The latter group acts
. o 1 TOTALR C tes a variety of totals and subtotals of chemical constituents
as a master control program that calls, or runs the first group. O T e
" . < . . »
’] ]16 fH'St gI'OllP lHCllldES Certaln utlhty subroutlnes that are DRYMAT Computes the total dry matter in various groups of state variables
called by one or more of the submodels. The entire package at the end of each time-step.
haS been designed to have the potentia] to model many FLOWSS Computes the sums of selected groups of accumulated flows that are
. . printed at the end of each tabular report.
features of a wide range of ecosystems. Accordingly, the state
. P o . . PREPAR At selected intervals during the simulation, this subroutine writes
Var[ables to be mOdEIBd are not lmmUtably flxed n the onto a scrateh file the values of the variables that are to be
FORTRAN code, but are specified in the data deck within Braphed uE che edd of thergtnilacian;
constraints imposed by the wvarious subroutines. The REPORT  Prints tabular reports of the state of the system at specified times
. . . s during the simulation.
constraints of the non-biological subroutines are so weak that
one could model a grassland or forest ecosystem as easily aga ~ (hFHZ  Prints graphs at che end of the simulation.
desert eCO‘;ystem. The constraints Of the Submodels are more GETFIG Called at the end of the simulation just before graphs are printed,
i g F T Reads from a scratch file the values of each of the graphed variables
severe, but still afford a good deal of flexibility. The at each of several points during the simulation.
availability of a library of submodels simulating processes in = corvsy  copies bytes from one word to another during the preparation of graphs.
different ecosystems—or simulating the same process in the
same ecosystem, but at different levels of resolution—should R
allow simulation of any aspect of any ecosystem that is of -
interest to the user (Withll] the llmltb Of current biO]Ogica] VEGETA Calling program for the plant submodels. It is called by the main
program during each time-step.
knowledge).
. VINPUT Reads data conmon to all the plant submodels at the start of a simu-
lation, and then calls each of the submodels so they can read para-
The submodels in the package described below are retera neded unigualy by tham.
nonlinear conlpartment mode]s that Simulate the ﬂow Of FHENOL c?]c:lﬂ;es wahi:‘;‘ phe:ulugi:a] stage each plant group is in at the
: B start of each time-step.
carbon, nitrogen, water and heat through various portions of
. . . PHOTOS Calculates the net daily carbon fixation by each plant group.
the plant, animal (grazers), abiotic and decomposer
. . s 5 E lates the dailv anspi i f b h pl .
subsystems of a desert ecosystem. The information links ~— "7  Celeutates the dafly trenspliation of vater by each plant rewp
among the f()\.l!' subsystems and the System environment RESPLR Calculates the daily respiration by each organ of each plant group.
(exogengug data) are illustrated in Figure L A brief TRANSL Calculates the amounts of photosynthate to be allocated to each organ,
. . B and the translocation from the shed seed pool (or from storage organs)
statement of the function of each subroutine in DESERT2 during germination (or leafinp-out).
(including both the submodels and the “non-biological  aocar  caleslates how much of the carbon added to an organ will be allocated
. EEINS : . h of th arb types.
subroutines”) is presented in Table 1. The hierarchy of these AR IR SRR
H H 3 T H 2 STONEW Performs the translocation of non-carbon constituents during germin-
subroutines is diagrammed in Figure 2. Various output Sl ey et
vanablesr lnPUt Yariables’ parameters and 1ﬂ1t1a1 COHd]:thl.'lS NUTUPT Calculates the uptake of nitrogen and its allocation to each of the
are associated with each submodel. The output and input plant organs.
variables (which are continually changing during the  meamm calculates the abscission of herbaceous organs and the death of plants
i 0} . . duri iod. fd zhit.
simulation) are summarized in Table 2. Table 3 presents a RN ERRRRATRARRR
synopsis of the sequence of operations performed by =
DESERT2 during a simulation. Aninal subroutines
ANTMAL A calling program for the animal submodels.
ANRESP Calculates the daily respiration of each animal group.
FEEDNG Computes the dally gquantities of food ingested by each animal group.
Table 1. Brief description of the major function of each of it Bemgilias —
x MAN, rovides for movement o omestic grazers into and out of the system,
the FORTRAN procedures in DESERT2
Non-biological procedures Abiotic subroutines
MAINPR Calls subroutines which initiate and terminate the simulation. SOILSS A calling program for the soil submedels.
Controls the time-step loop, multiplies the state variable incre-
ments predicted in the submodels by the length of the time-step, SLHEAT Caleulates the temperature in each of the soil layers.
updates the state variables and time clock, and when necessary,
calls the subroutine that prints tabular reports. SLWATR Calculates the water potential in each of the soil lavers.
BLDATA Initializes selected variables. Simulates the function of a BLOCK TRIDIM Solves a system of simultaneous linear equations in which the
DATA subroutine. coefficients of the independent wvariables are in the form of a tri-
diagonal matrix. Called by the water and heat flow models,
STARTR Calls subroutines that read the data file before the start of the
simulation. WBALAN Checks whether the water budget is in balance.
MINPUT Reads definitions of all state variables and the initial values of WINPUT Reads the input to the water flow model.
the plant state variables. Reads flags and variables controlling
the simulation.
DATCHK Checks validity of dates read from the input file. Decomposer subroutine
READAT Reads the dates on which reports or intermediate calculations are B
toe be printed. DCOMPO Calculates the decomposition of litter and secil organic matter.




Table 1, continued

Mathematical functions

PWLNEG Solves a plece-wise linear equation containing a ramp with a nepative
slope. Utility procedure called by several submodels.

PWLPOS Solves a piece-wise linear equation containing a ramp with a positive
slope, Utility procedure called by several submodels.

GENPDF Solves a generalized Poisson density function. Called by the carbon
fixation model.

RUNAVE Computes running averapes. Called by the phenology model to caleculate
the running average of soil temperature.

Table 2. Inputs and outputs associated with each of the
submodelsin DESERT2. Exogenous inputs are values for the
current time-step. Inputs predicted by the submodels are
values for the previous time-step. The only inputs listed are
variables; parameters are not listed

Plant subsystem

PHENOL (phenology submodel)
inputs:
1) running average air temperature (from VEGETA)
2} soil water potential of a specified laver (from SLWATR)
3} current phenological stape (from PHENOL)
4) days elapsed during current phenological state (from PHENOL)

outputs:

1) phenological stage
2) days elapsed during current phenological stage

PHOTOS (carbon fixation submodel)
inputs:

1) air temperature (from exogenous data)

2) soil water potential of a specified layer (from SLWATR)

3) dry weight of photosynthetic tissue (result of interaction of all
plant and animal submodels)

4) photoperiod (from exopenous data)

output:
1) the net amount of carhon fixed
TRANSP (transpiration submodel)
input:
1) net amount of carbon fixed during the day
output:

1) water transpired (kg-ha~l.day-1). (Repardless of the units of the
simulation, this model calculates kg-ha™ -ria\)"l transpired, since
these units are required by the water medel)

RESPIR (plant respiration submodel)
inputs:

1) air temperature (from exogenous data)
2) soil water potential of a specified layer (from SLWATR)
3) labile carben in respiring organ

output:
1) amount of carbon respired
TRANSL (translocation submodel)
inputs:

1) phenological stage (from PHENOL)

2) soil water potential in specified layer (from SLWATR)

3) biomass of each of the chemical constituents of the seed pool
and of storage organs (interaction of all the plant and animal
submodels)

4) photosynthate produced during current time-step

outputs:

1) translocated material from shed seeds or storage organs to newly
forming organs
2) quantity of photosynthate added to each of the organs

ALOCAT (submodel for allocation of photosynthate to various classes of carbon
compounds)

input:

1) amount of carbon te be distributed to the carbon classes of a
particular organ (from TRANSL)

output:
1) quantity of carbon added to each carbon type
NUTUPT (nutrient uptake submodel)
input:
1) amounts of nitrogen and protein carbon in each organ
output:
1) nitrogen added to each organ
DEATHH (abscission and plant death submodel)
inputs:

1) days elapsed since start of dormant stage (from PHENOL)
2} soil water potential in a specified layer (From SLWATR)

Modeling

Table 2, continued

3) biomasses of compartments nxperienciﬁg abscission or death. (Result
of interaction of all the plant and animal models.)

cutput:

1) losses due to death and abscission

Animal subsystem

ANRESP (animal respiration submodel)
inputs:

1) dry weight of the animal group respiring (from FEEDNG and ANRESP)
2) population density of the animal proup (from exogenous data)

output:
1) labile carbon respired

FEEDXG (Animal intake submodel)

inputs:

1) bicmasses of each of the potential food sources (result of inter-
action of all the plant and animal submodels)
2) biomass of the animal group that is feeding (from FEEDNG and ANRESP)

output:

1} ingested quantities of each food source

Abiotic subsystem

SLWATR (soil water submodel)
inputs:

1) precipitation {from exogenous data)
2) pan evaporation (from exogenous data)
3) transpiration (from TRANSP)

output:
1) soil water potentials by laver
SLHEAT (soil heat submodel)
input:
1) air temperature (from exogenous data)
output:

1) soil temperatures by layer

Decomposition subaystem

DCOMPO (decomposition submodel)
inputs:

1) biomasses of each of the compartments undergoing decomposition. (Result
of interaction of all the plant and animal submodels.)
2) soil water potential of a specified layer (Ffrom SLWATR)

output:

1) quantities of materials decomposed

Plant air temperature, photoperiod. pan evaporation
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Figure 1. Information links among the subsystems
modeled by DESERT2.



Valentine

DESCRIPTION OF THE SUBMODELS

The following assumptions and restrictions apply to several
or all of the submodels:

1) The plant and animal groups that are simulated may be
species, groups of species or the life stages of a species or group
of species.

2) Five plant “organs” are modeled: photosynthetic tissue,
non-photosynthetic parts of new shoots, non-photosynthetic
parts of old shoots, reproductive parts and below-ground
parts.

3) Five chemical constituents are modeled: nitrogen, ash,
protein carbon, labile carbon and structural carbon.

4) Five phenological stages are modeled: dormancy,
germination, leafing-out, vegetative growth and reproduc-
tive growth.

5) During the germination (or leafing-out) stages,
translocation occurs from shed seeds (or storage organs) to the
nascent organs. No translocation occurs during the vegetative
and reproductive stages. Instead, photosynthate is added
directly to the various organs.

6) The animal models are intended for grazers only, and
thus do not simulate demography. The only processes
modeled are ingestion and respiration.

7) The model operates on a 360-day year consisting of
twelve 30-day months. The submodels are constructed on the
assumption that the time-step is always one day long. The
main program makes the necessary adjustments when longer
time-steps are used.

— BLDATA
. '
MINPUT [ EADAT~~ pATCHK
INITIL
TOTALR
DRYMAT
GINPUT TRANSP
| STARTR
EINPUT NUTUPT Gk
ExogEN  [YINPUT PHOTOS ’
VEGETA PHENOL PWLNEG
DEATHH
RESPIR
TRANSL ALOCAT
RUNAVE STONEW
MAINPR— gl
ANIMAL ANRESP
L MANAGE
PWLPOS
— DCOMPO PSR |
= SOILSS SLHEAT
WINPUT
L SLWATR
WBALAN
PREPAR
TRIDIM
REPORT
— STVNEG
— FLOWSS
GETFIG
L GRAPHZ —[
COPYBY

Figure 2. Hierarchy of procedures in DESERTZ2.

Table 3. Operation of FORTRAN implementation of
DESERT2

1 Read definitions of state variables, their initial values, and miscellanecus
instructions controlling the length of the simulation and the form of its
print-out

2 Read instructions for graphical output

3 Read exogenous variables

4  Read values of the parameters in the plant submodels

5 Read values of the parameters in the animal submodels

6 Read values of the parameters in the abiotic and decomposer submodels

7 Print report describing initial state of the system

8 Begin cycling through the time-step loop
8.1 Begin loop for plant groups

8.1,1 Call phenology model -- if plant is dormant, skip te
Buled

8.1.2 C€all carbon fixation model (in turn, calls translocation
and carbon allocation models)

8.1.3 Call respiration model

8.1.4 Call transpiration model

8.1.5 Call translocation model if plant group is perminating
or leafing~-out

8.1.6 Call nutrient uptake model
8.1.7 cCall model for organ abscission and death, then return to
8.1.1 for a new plant group. When all plant groups have
been dealt with, go to 8.2
8.2 Call grazing model -- hegin loop for animal groups

8.2.1 Call respiration model

8.2.2 cCall feeding model and return to 8.2.1 for a new animal
group

8.2.3 call herd manapement model. When all animal groups have
been dealt with, po to 8.3

8.3 Call soil models
8.3.1 Call heat flew model
8.3.2 Call water flow model
8.3.3 Call decomposition model
8.4 Main program adds state variable increments (predicted
by the submodels) to the state variables, prints a report
if desired, and advances the time clock in preparation for

the next time-step. After the last time-step, po to 9

9 After the simulation is complete, print a final report and anv graphs
that were requested

ConvENTIONS USED IN DESCRIPTIONS OF SUBMODELS

1) All rates referred to in the following descriptions are
relative rates (specific rates or proportional rates) having the
units “days™” or equivalently, “grams per gram per day.”
These should not be confused with absolute rates (flux
densities in the present context) having the units “grams per
square meter per day.”

2) The descriptions of the submodels are independent of
one another; the symbols used in the description of one
submodel bear no relation to those used in the description of
another submodel.

3) For convenience only, the units “grams,” “square
meters” and “days” will be used as measures of mass, area and
time. The FORTRAN implementation of the submodels
allows one to use any units of mass and area, but requires that
the unit of time be “days.” The user must be sure that the
units of all variables and parameters are consistent.



PHENOLOGY SuBMODEL (PHENOL)

The sole function of the phenology model is to determine
whether a plant group will shift from one phenological stage
to another. A plant group will be in the dormant stage prior
to the growing season (Fig. 3). If it is perennial and active
during the spring or summer seasons, it will shift to the
leafing-out stage when the following conditions are
simultaneously satisfied: 1) the running average air
temperature is both rising and above a specified threshold,
P1; and 2) the soil water potential of a specified layer (here-
after called layer i) exceeds a threshold, P2. The running
average temperature can be calculated over any number of
days between 1 and 30. If the plant group is perennial and
active during the fall or winter, it will shift to the leafing-out
stage when the following conditions are simultaneously
satisfied: 1) the running average air temperature is both
falling and below a specified threshold, P1; and 2) the soil
water potential of layer i exceeds a threshold, P2.
Germination of annuals has the same requirements as
leafing-out of perennials, plus an additional requirement
that there be a minimum amount of precipitation in a
specified interval preceeding the current time-step.
Leafing-out and germination are treated as discrete events.
Consequently, a shift to the vegetative stage automatically
occurs during the next time-step.

The plant group will shift to the reproductive stage if the
following conditions are simultaneously met: 1) a specified
number of days, P4, have elapsed since the beginning of the
vegetative stage; 2) the soil water potential of a specified layer
(hereafter called layer j) is above a threshold, P5. Soil layers i
and j may (but need not) be the same.

The plant group will pass from the reproductive stage to
the dormant stage if the soil water potential of layer i falls
below a threshold, P6. The plant group may move from the

Modeling

reproductive stage back to the vegetative stage if the soil
water potential of layer j falls below another threshold, P3,
where P3> P6.

Plant groups active in the spring or summer will pass from
the reproductive stage to the dormant stage if the running
average air temperature falls below a threshold, P7.
Vegetative plants can also become dormant when the
running average temperature falls below P7, provided they
have been vegetative for a total of at least P4 days. The
transition of fall- or winter-active plant groups from the
vegetative or reproductive stages to the dormant stage is
governed by analagous requirements, but the running
average air temperature must rise above P7 rather than fall
below it.

Carson FixaTtion SusmopiL (PHOTOS)

This model predicts net daytime carbon fixation by photo-
synthetic tissue as a function of soil water potential in a
specified soil layer, maximum air temperature, mineral
nitrogen content of the soil and the photoperiod, according to
the equation:

C = A[rFGH (12/44)(.001)] Dk

where Cis the g carbon fixed * m™** day™'; A is the dry weight
of photosynthetic tissue (g/m?); r is the maximum possible
relative fixation rate (mg CO, * g dry matter™! - hr'!); F, G
and H are scaling factors (defined below) representing the
effects of temperature, soil water potential and soil nitrogen;
(12/44)(.001) converts from mg CO, to g carbon; D is the
photoperiod (hr); and k is a constant accounting for the fact
that the mean rate of fixation is different from the rate
obtained at midday.

VECETATIVE

automatic after one

time-step
/ :
o
M
=
S
CERMINATION ®©
OR LEAFING-OUT Vv
o
=z
v

T>P1land SWP>P2
OR
T<P1and SWP>P2

SWP <P6orT>P7

v

e

t > P4and SWP >P5

SWP<P3

REPRODUCTIVE

SWP<PborT <P7
OR
SWP<P6orT>P7

DORMANCY

t = days spent in current phenological stage
T = running average air temperature

SWP = soil water potential in a specified layer

P1-P7 are parameters

Figure 3. Phenology model.
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The scaling factor accounting for the effect of temperature
is given by:

F = QCexp[c/d(1—Qd)
and
Q=(—T)/(b—a)

where T is the midday air temperature, a is the temperature
at which fixation occurs at a maximum rate, b is the upper
compensation point of temperature at which net fixation is
zero, and ¢ and d are curvature constants for the descending
and ascending limbs of the curve (Fig. 4). F varies from zero
to one.

The scaling factor accounting for soil water potential is
given by:

G = min {1,max[0, (W—p)/(q—p)]}

where W is the soil water potential (bars) of the specified
layer, p is the value of W below which fixation will not occur
and q is the value of W above which the optimum fixation
rate is unaffected (Fig. 5). G varies from zero to one.

The scaling factor accounting for the effect of soil nitrogen
is given by:

H = gNb

where N is the amount of nitrogen in the root zone (kg/ha)
and a and b are constants (I'ig. 6). H varies from zero to one.

Y = WC expl(c/d) (1 — wd))

1.0

1

1

l

_b—=X :
YTe—a/

|

]

|

I

I

|

[}

i

l

!

00 a b

Figure 4. Generalized Poisson density function. The
Y-axis is a dimensionless scaling factor varying from zero to
one. The X-axis is temperature. The constants a, b, ¢ and d
are, respectively, the temperature optimum, the upper
compensation point, a shape parameter for the descending
limits of the curve and a shape parameter for the ascending
limb. High values of ¢ and d make the limbs sag inward. The
function is not defined for values of X greater than b.

The parameters r, a and b in the above equations may vary
through time (but need not) in order to account for
acclimatization. Thus all three parameters are treated as
variables whose values are given by:

Y=usin(] +v)

where ] is the day of the year (assuming a 360-day year with
twelve 30-day months), v is a phase shift (days), u is the
amplitude of the oscillation and Y is either r, a or b (Fig. 7).
The carbon that is fixed is allocated to plant parts and carbon
classes by the models TRANSL and ALOCAT.

Y =c (min {1, max[0, (X — a)/(b— a)]})

a b

Figure5. Piece-wise linear function having a ramp with a
positive slope. The Y-axis may be a dimensionless scaling
factor or a rate. The X-axis may be temperature, days elapsed
since the start of the current phenological stage or soil water
potential (in which case the maximum value of zero would
occur at the right extremity of the axis and smaller values,
e.g., —80 bars, would be found to the left). The parameter a
is the value of X below which Y is zero, and b is the value of X
above which Y attains its maximum valueof ¢ (¢ = 1 when Y
is a scaling factor).

Y = axb

Figure 6. Power function. For b <1.0, the curve increases
at a decelerating rate. The curve is not asymptotic.



The scaling factor accounting for the effect of mineral
nitrogen in the soil is given by:

H = SNt

where N is the mineral nitrogen content of the soil (expressed
as mass per area), t is a curvature constant whose value is
< 1.0 and S is a scaling parameter. H can vary from zero to
> 1.0.

PranT REspiraTION SuBmopEL (RESPIR)

This model predicts the respiration of non-photosynthetic
organs during a 24-hr day and the respiration of
photosynthetic organs during the dark hours, according to
the following equation:

C = (a + bF) G (12/44) (.001) HA

where C is g carbon respired - m™* * day™’, F is the adjusted
temperature (defined below), @ and b are the Y-intercept and
slope of the straight line function relating hourly relative
respiration rate (mg CO, - g dry matter™ - hr™!) to adjusted
temperature, G is a scaling factor (defined below) accounting
for the effect of soil water potential, (12/44) (.001) converts
from mg CO, to g carbon, H is the length of the period of
respiration (24 hr for non-photosynthetic organs and 24 hr
minus the photoperiod for the photosynthetic tissue) and A is
the dry wt of the respiring tissue in g/m?. The possibility of
acclimatization is accounted for by adjusting the actual
temperature according to the equation:

F'= T +usin(J+¥)

Y=a+ bsin(X+ c)

a + b

T T

0 90 180 270 360

Figure 7. Sine function. The Y-axis may be any variable or
any parameter which is being treated as a variable. The
X-axis is the day of the year, assuming a 360-day year. The
parameters a, b and ¢ are, respectively, the mean value of Y,
the amplitude of oscillation and the phase shift. (Note that
the phase shift is an advance, and not a lag.) In the example
above the phase shift is 90 days.

Modeling

where F is the adjusted temperature, T is the actual
temperature (mean air temperature for a 24-hr period for
non-photosynthetic organs, or mean night-time air
temperature for photosynthetic organs), J is the day of the
year, and u and v are the amplitude and phase shift (Fig. 7).
Use of this equation causes the respiration at a given
temperature in the warm part of the growing season to be less
than the respiration at the same temperature in the cool part
of the growing season.

The scaling factor accounting for the effect of soil water
potential is given by:

G = min {1, max [0, (W—p)/(q—p)]}

where W is the soil water potential (bars) of the specified
layer, p is the value of W below which respiration will not
occur and q is the value of W above which the optimum
respiration rate is unaffected (Fig. 5).

TRANSPIRATION SUBMODEL (TRANSP)

The transpiration model is based on the following
equation:

W =P(a+bE,)

where W is the kg water transpired/day, P is the primary
production (kg dry matter/day), E, is the pan evaporation
(mm/day) and a and b are constants (Fig. 8). The
transpiration model does not itself deplete soil water, but
passes to the soil water model a value of W for each plant
group (after having converted it to kg/ha).

W/p

W/P = a + bE°

Eo

Figure 8. The relationship between the transpiration
coefficient (W/P) and potential evaporation. W is the water
transpired (kg/ha) and P is the dry matter produced during
the same period (kg/ha). E is the potential evaporation. The
value of the transpiration coefficient when potential
evaporation is zero is a, while b is the slope.
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TransLocaTioN SuBMobpEL (TRANSL)

This model performs three functions: 1) it allocates
photosynthate to the various organs; 2) it transfers material
from storage organs or seeds to nascent organs during
leafing-out or germination; and 3) it calculates the fraction of
the reproductive organ compartment which is in the form of
mature seed.

Allocation of photosynthate is determined by a matrix of
constants that specifies the fraction of photosynthate
allocated to each of the organs during each of the
non-dormant phenological stages.

During germination, translocation occurs from the seed
pool to new shoots and roots, while during leafing-out
translocation occurs from below-ground organs (and old
stems of perennial species) to leaves or flowers. Translocation
is calculated by the following equation:

R = min { ¢, max [0, (W—p)/(qg—p)] } A

where R is the amount translocated (g material - m=* - day™!),
W is the soil water potential in a specified soil laver, p is a
value of W below which translocation does not occur, q is a
value of W above which translocation occurs at its maximum
rate of ¢ and A is the amount of material in the donor
compartment, g/m® (Fig. 5). Constant proportions of the
translocated material are allocated to the recipient organs.

The translocated materials are labile carbon and the

non-carbon chemical constituents.
The quantity of mature seed is calculated as follows:
F = min { ¢, max [(E—p)/(q—p)] }

where F is the fraction of the biomass in the reproductive
organ compartment in the form of mature seed, E is the
number of days elapsed since the start of the reproductive
stage, p is the value of E when mature seeds begin to appear,
qisthe value of E when F ceases to increase and ¢ is the value
of I for fruits that are fully mature (Fig. 5).

SUBMODEL FOR ALLOCATION OF PHOTOSYNTHATE TO
Various CLasses oF CarBoN Compounns (ALOCAT)

This model allocates translocated carbon and photosyn-
thate to each of the three carbon types of a given organ. The
allocation is determined by a matrix of constants which
specifies the fractions of translocate or photosynthate that are
allocated to each of the carbon types during each of the
non-dormant phenological stages.

NuTriENT UpTakE SuBMODEL (NUTUPT)

This module merely transfers enough nitrogen from the
mineral nitrogen pool in the soil to the plant so that a constant
ratio between nitrogen and protein carbon is maintained.
(Note that the affect of mineral nitrogen availability on
photosynthesis is included in the photosynthesis model, and
the release of mineral nitrogen from organic matter is
included in the decomposition model.)

Anscission AND PLaNT DeaTh SusMoneL (DEATHH)

This model predicts the loss of herbaceous organs that
normally abscise at the end of a growing period, as well as the
death of whole plants as a result of drought. The abscission of
herbaceous parts is given by:

B = min {1.0, max [0, (E—q)/(p—q)]} A

where B is the flux density of material lost (g - m™? - day™), E
is the number of days elapsed since the start of the dormant
stage, p is the value of E when abscission begins, q is the value
of E when abscission ends, and A is the quantity of material in
the compartment undergoing abscission (Fig. 5).

Plants may die during periods of drought according to the
equation:

D=c (min {1.0, max [0, (q—W)/(q—p)] }.)X

where D is the loss due to drought (g ' m™? - day™'), W is the
soil water potential (bars) in a specified soil layer, q is the
value of W above which there is no death, p is the value of W
below which death occurs at the maximum specific rate (c)
and X is the amount of material in the compartment from
which the loss is occurring (Fig. 9).

AnimaL RespiraTION SUuBMODEL (ANRESP)

The quantity of carbon respired by an animal group is
given by:

R =a (B/p)bP

where R is the carbon respired (g + m™® - day™'), p is the
population density of the animal group (number/m?) and a
and b are constants in the power function (Fig, 6). The
respired carbon is removed from the labile carbon
compartment.

Y = ¢ (min {1.0, max[0, (b — X)/(b — a)]})

a b

Figure9. Piece-wiselinearfunction having a ramp with a
negative slope. The Y- and X-axes are the same as in Figure 8.
The parameter a is the value of X below which Y attains its
maximum valueof ¢ (¢ = 1 when Y is a scaling factor), and b
is the value of X above which Y is zero.



ANIMAL INTAKE SuBMoDEL (FEEDNG)

This model predicts the food intake of each of the animal
groups as a function of their biomasses and the “effective
food” available to them. The ingested material is added to the
chemical constituent compartments in specified proportions,
and any remaining material is transferred to litter.

The effective food available to an animal group is given by:
E =Fax.
i

where E is the dry weight of the effective food (g/m?), the X;
are the dry weights (g/m?) of all the compartments in the
model that can be thought of as potential food sources
(including all plant parts of all plant groups, shed seeds,
animal groups and litter) and the ¢; are preference factors,
with values between zero and one, indicating the animal
group’s preference for the i'the food source.

Ingestion is calculated by the following equation:
1= ArFG

where I is the ingested material (g - m® - day™!), A is the dry
weight of the animal group (g/m?), r is a maximum specific
feeding rate (g - g"' - day™'), and F and G are scaling factors
with values between zero and one.

The first scaling factor, which accounts for an exploitation
component of competition, is given by:

F = min {1, max [0, (E—p)/(q—p)]}

where E is again the effective food available, p is the value of
E below which ingestion does not occur, and q is a value of E
above which the maximum feeding rate is unaffected (Fig.
5).

The second scaling factor, which accounts for an
interference component of competition, is given by:
G = min {1, max [0, (q—A)/(q—p)]}

where A is again the dry weight of the animal group, q is a

value of A above which ingestion does not occur (which in

practice is never approached by the model), and p is a value
of A below which there is no interference (Fig. 9).

Material is then removed from each food source according
. to the following equation:

R; = (I/E) ;X;

where Ris the amount eaten from the i'th food source (g - m*
- day™) and all other symbols are as previously defined. All
classes of carbon in the ingested material are summed, and a
portion of this total is allocated to the labile carbon pool of the
animal to counterbalance respiration losses. Constant
proportions of any remaining carbon are allocated to each of
the classes of carbon. Constant proportions of non-carbon
constituents are also added to the animal biomass, and any
remaining material is transferred to litter.

Modeling

SoiL. HEAT AnD SoiL WATER
Frow SusmopeLs (SLHEAT anp SLWATR)

These models were written by Paul W. Lommen (Ecology
Center, Utah State University). The heat flow model is based
on the following partial differential equation describing soil
temperature (T) as a function of time (t) and depth (z):

9T/ at= 3/3 z[ a( 3T)/( 92)]

where 0 is the soil’s thermal diffusivity (ecm?*/day), which in
turn is the ratio of the thermal conductivity (cal + em™ -
day': °C') and the specific heat capacity (cal - cm™ - °C-?).
The only inputs required by the model are: 1) the thermal
conductivity at specified depths; 2) the specific heat capacity
at specified depths; and 3) the initial values of the soil
temperature at specified depths.

The water flow model is based on the following partial
differential equation describing the volumetric water
content, O (dimensionless) as a function of time, t (days) and
depth, z (cm):

30/ 3t= 3/9 z[KO( 9H)/(3z)] + Az

where K© is the hydraulic conductivity (cm? - bar™' - day™)
as a function of volumetric water content, H is the soil water
potential (bars) and Az is the water loss due to transpiration.
The input requirements of the model are: 1) values of soil
water potential and hydraulic conductivity for a series of
values of volumetric water content (typically at volumetric
content increments of 0.01); 2) upper and lower limits of soil
water potential allowed by the model; 3) the largest change
in volumetric water content allowed during any time-step of
the water model (this time-step may be as short as 30
minutes); and 4) initial values of the soil water potential at
specified depths. Detailed descriptions of these models may
be found elsewhere (Lommen and Marshall 1976).

DecomposiTioN SusMoDpEL (DCOMPO)

Decomposition is calculated by the following equation:
D = X(a + bT) (c, min { 1.0, max[0, (W—p)/(q—p)]}i)

where D is the flux density of material decomposed (g m* -
day™), X is the biomass of the decomposing material (g/m?),
T is the temperature of a specified soil layer, a and b are the
y-intercept and slope of the straight line relating relative
respiration rate (at optimum soil moisture conditions) to the
soil temperature, W is the soil water potential of a specified
layer, p is the value of W below which decomposition does
not occur and q is the value of W above which decomposition
is not limited by a lack of moisture (Fig. 5). This equation is
applied separately to each of the chemical constituent
compartments in litter and soil organic matter, since these
compartments should not decompose at the same rate. A
specified fraction of the carbon in litter that is decomposed is
lost to the environment (representing respiration by
decomposers) and all the remaining decomposed material is
transferred to soil organic matter. Soil organic matter which
is decomposed is transferred to soil nutrients and atmospheric
carbon,
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Table 4. Storage requirements (in words) for DESERTZ2
on the UNIVAC 1108

Table 4, continued

Local Local data Total
— A s No. Subroutine Code Anke Sum COMMON plus COMMON cinbe
No. Subroutine Code Jark Sum COMMON plus COMMON R
decomp r subsystem
--------------------------- non-biological procedures 41 DCOMPO 500 84 584
1 MAINPR 232 76 308
2 BLUATA 128 ne 542 mathematical functions
3 STARTR 116 F1F 233
4 MINPUT 1327 429 1756 :g l}:»ﬁ;‘gg gg S 2%
5 DATCHK 146 97 243 44 GENPDF 46 10 56
3 READAT 234 100 334
7 INITIL 276 160 416 fign  =EOHEVE 83 O
8 GINPUT 386 244 630
9 EINPUT 269 128 397
10 EXOGEN 144 58 202 SUM 17,724 7,212 21,936
11 STVNEG 145 a1 226
12 TOTALR 454 59 513 SYSTEM PROCEDURES 5,817 2,402 8,219
13 DRYMAT 123 23 151 COMMON 4.356
14 FLOWSS 16 4 20 ik
15 PREPAR 158 70 228
16 REPORT 1096 575 1671 ABSOLUTE ELEMENT 20,541 9,614 30,155 4,356 23,560 34,511
17 GRAPHZ 542 26424 2966
18 GETFIG 153 49 202
19 COPYBY (not used)
————— plant subsystem —----—- IMPLEMENTATION OF DESERTZ
e e 1 ¥ = A concerted effort has been made to maximize the number
ol N I of computers on which DESERT2 can be implemented. The
2z ik = I simulator has been written in ANSI FORTRAN IV and
26 TRANSL 877 185 1062 divided into subroutines to allow execution in a 24K-word
27 ALOCAT 253 99 352 ] . a1 . .
28 STONEW 157 w2 19 partition, provided that an overlay facility is available. The
'TUP 21 ® N . . "
2w o2 2 o core required by each of the subroutines is given in Table 4,
- R and a possible overlay structure is suggested in Figure 10.
. i £ Communication among subroutines occurs through
il
32 ANRESP 175 s 233 COMMON blocks as shown in Table 5.
33 FEEDNG 893 154 1047
34 MANAGE 285 120 405
T . Several features of DESERT2 could be changed to increase
its efficiency if one wished to take advantage of the large
35 SOTLSS 164 52 216 Y g
»  Hi 4 12 =2 amount of core and the more powerful FORTRAN compilers
% TRIDIM 151 - and system software available at many installations. Many of
40 WINPUT 683 164 BA7 these features relate to the preparation and printing of
r
E Available for .‘
- Systems Procedures 2
s ol
2 e
ie] COMMON I
[ P
MAINPR 5
STARTR I
| PwLNEG -
PWLPOS g
RUNAVE
BLDATA GINPUT EXOGEN GRAPHZ VEGETA ANIMAL SOILSS
MINPUT EINPUT STVNEG GETFIG VINPUT ANRESP SLHEAT -
DATCHK TOTALR COPYBY PHENOL FEEDNG SLWATR &
INITIL DRYMAT PHOTOS MANAGE DCOMPO 3
READAT FLOWSS GENPDF TRIDIM .
PREPAR TRANSP WBALAN p
REPORT RESPIR WINPUT s
TRANSL &
ALOCAT z
STONEW °
= B = | NUTUPT = o
o o~ E o~
& g g £ ¢ | peathH 3 2]

Fighre 10. Recommended overplay structure for running DESERTZ in a 24-K word

partition. Area sizes (given in words) are based on storage requirements on a UNIVAC
1108.
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Table 5. DESERT2 COMMON block directory

O ESERTE € o.M M LN B

FHTPSH VYU NCLDODGSSXCNMEEWP TEFTF £
TUYRWTBTTHILRRVTI AACXTSETLILLTLL
LMMMTTSLHHAMTTITANTICLRHSHANRUUUUU
ESEICCSRRNIMNPENLTOARYVYPIXYX XX
S SNH VPEFOTSFHGETZIFTENYPT 2239 56

G < ES 0s Cs HE 2

11 1A LTI 2222222222

123 456 78901234567 P30123456TS8

HATNPR
BLOATA
STARTF
KTNPUT
DATCHK
PTADAT
IMITIL
GINPUT
ETNPUT
EXNCEN
STVNEC
TOTALR
DPYMAT
FLOWSS
PREPAR
RTPORT
GRAPHT
COTEIC
VECET A
vINPYT
PHENOL
PHCTOS
TPANSP
RT SPIR
TPANSL
ALPCAT
S TONEW
NUTUPT
DEATHH
ANTMAL
ANRESP
FESDNC
MANACGE
S'CILSS
SLHFEAT
SLWATR
TRIDINM
WEAL AN
WINPUT
DcomMPO
PWLNEG
PHLPOS
GENPOF
RUNAVE

graphs. In addition, the use of the END and ERR options in
the READ statements would enable the user to detect many
format errors in a single run instead of merely the first such
error, as is often the case with the programs described here.

ADAPTATION OF THE PROGRAMS
TO A PARTICULAR COMPUTER INSTALLATION

One should be able to implement DESERT2 on most
computers having at least 24K words of core memory by
making only two changes.

The first change involves the call in the subroutine
GRAPHZ to a subroutine which copies bytes from one word
to another. If a FORTRAN intrinsic is not available (one is
available on the Univac 1108 and Burroughs B6700). A new
subroutine must be written. The subroutine is called by the
following statement:

CALL COPYBY (G, SYMBOL, IL, IW, IB)

where G and SYMBOL are real vectors and the remaining
arguments are integer scalars. The subroutine must move the
first byte of the IL'th word in SYMBOL to the IB'th byte of
the IW’th word in G. On an IBM the following subroutine
can be used:

-

“ s & 8 5 3 & 8 B

2]
o
=

DIFR

(=]
=
<

rzC2
<P iy M3
M LT

MO0 B NMUE R

-

SUBROUTINE COPYBY (G, SYMBOL, IL, IW, IB)
LOGICAL*1 TDEB(4), TRES(4)

EQUIVALENCE (DEB, TDEB), (RES, TRES)
DIMENSION SYMBOL(IL), G(IW)

RES = G(IW)

DEB = SYMBOL(IL)

TRES(IB) = TDEB(1)

G(IW) = RES

RETURN

END

The second change involves the declarations of the five files
used by DESERT2: a card reader (file KR), a line printer (file
LP) and three direct access files (files MS1, MS2 and MS3).
These files are now defined as units 5, 6, 1, 2 and 3. If one
wishes to assign different numbers to these files, the following
statements in the subroutine BLDATA will have to be
changed:

MS1 =]
MS2 =2
MS3 =3
KR =35
LP = §

On some computers it may be necessary to suppress or replace
the three DEFINE FILE statements that appear in the main
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program just before the first executable statement, Finally,
the proper Job Control cards must be written for these files.
The attributes of the three direct access files are indicated in
the comments at the beginning of the main program. The file
“MS1” has a constant number of records (111) and a variable
record size equal to one plus the number of curves allowed.
The record size should be 21 for operation in a 24K-word
partition. The file “MS2" has a constant record size (18) and a
number of records equal to the number of graphs allowed
plus the number of curves allowed. The number of records
should be 20 for operation in a 24K-word partition. The file
“MS3” has a record size of 4, and one record for each day of
exogenous data. Files MS1 and MS2 are scratch files, while
file MS3 is an input file. Each record of file MS3 contains the
daily values of the following four variables: 1) minimum air
temperature in degrees Celsuis; 2) maximum air
temperature; 3) precipitation in millimeters; and 4) potential
evaporation in millimeters. The first record of the file must
contain the data for January 1 of any year equal to or
preceding the first year of simulation, and each year’s data
must be organized into twelve 30-day months. The program
will automatically begin reading from this file at the record
corresponding to the first day of simulation. (Seeitem 5 in the
instructions for preparing input to the subroutine EINPUT,)

A third change that one may wish to make is an increase or
decrease in the maximum numbers of curves or graphs that
can be printed at the end of a simulation. No more than 20
graphs and 20 curves should be allowed if one is using overlay
in a 24K-word memory. If lack of core memory is not a
problem, as many as 60 curves could be allowed. One must
perform the following steps to alter the maximum number of
curves:

1. Change the file declaration cards and DEFINE FILE
statements to reflect the changes in record size and
number of records in files MS1 and MS2.

2. Set the identifier LIMCUR in the subroutine BLDATA
equal to the maximum number of curves.

3. Set the dimension of the vector JADRES in the
COMMON block GRAPHS equal to the maximum
number of curves. This block appears in the following
modules: MAINPR, BLDATA, GINPUT, PREPAR,
GRAPHZ and GETFIG.

4. Set the dimension of the vector FIGS in the subroutine
PREPAR, and the first dimension of the matrix FIGS in
the subroutines GRAPHZ and GETFIG equal to the
maximum number of curves.

One must do the following to change the number of graphs
allowed:

1. Set the identifier LIMGRA in the subroutine BLDATA
equal to the maximum number of graphs.

2. Set the dimensions of the vectors LMIN, LMAX, AMIN,
AMAX and NCURVS equal to the maximum number of

graphs. These vectors are in the COMMON block
GRAPHS, which appears in the following modules:
MAINPR, BLDATA, GINPUT, PREPAR, GRAPHZ
and GETFIG.

PrepaRATION OF DATA DECKS

A data deck for DESERT2 comprises six sections. The first
section (read by the subroutines MINPUT, READAT and
INITIL) contains the names and initial values of the state
variables to be included in the simulation, along with
specifications of 1) the numbers of state variables in each of
several classes of state variables; 2) the starting and ending
dates of the simulation; 3) the length of the time-step; 4) the
form of the print-out; and 5) the depths of the soil layers (in
the event thatsuch layers are specified). The second section of
the data deck (read by the subroutine GINPUT) contains
instructions for printing graphs at the end of the simulation.
The third section (read by the subroutine EINPUT) contains
values of exogenous variables (e.g., precipitation,
temperature). The final three sections of the input deck
contain the values of the parameters in the plant, animal and
soil submodels. Each subroutine reads the parameters
required uniquely by it.

Every READ statement in DESERT2 is followed by a
WRITE statement that prints what has just been read along
with the name of the subroutine and the number of the
FORTRAN statement that performed the reading.
Consequently, it should be easy to locate any errar ocourring
during the input operations and to determine its cause. The
information in the computer print-out, in the instructions for
preparing data decks and in the description of the model
should be sufficient for diagnosing and correcting errors in
the format of the data deck and in the values of individual
variables. In several cases the program examines the values of
the data and prints a message if they are not acceptable.

Columns 73-80 of the input file are not read (with one
exception) and consequently may contain sequence numbers.
The exception is that comment cards describing the contents
of subsections of the input deck are interspersed throughout
the file, and these comment cards are read in (20A4) format.

In the following instructions, the number in the first set of
parentheses in each numbered item contains the FORTRAN
statement number of the statement which reads the indicated
data. The second set of parentheses contains the format in
which these data must appear.

SECTION I—SUBROUTINES MINPUT,
READAT AND INITIL

1. (110 in MINPUT) (18A4) Any comments which the user
wants printed at the beginning of the output, e. g.,
sources of data. (Any number of cards—including
zero—followed by a blank card which signals the end of
the comments. )



2.

10.

11,

12.

(140 in MINPUT) (18A4) The title of the simulation.
This title will be printed at the tops of the tabular
reports. (One card.)

. (145 in MINPUT) (5L1) Five logical switches indicating

whether the following items will be suppressed in spite of
input instructions in the rest of the data deck:
echo-checking of input read by the non-biological
subroutines; echo-checking of input to the plant models;
echo-checking of input to the animal models; echo-
checking of input to the soil models; extra information
useful in checking correctness of data decks. (One card.)

. (150 in MINPUT) (6L.1) Six logical switches indicating

whether the following items will be suppressed in spite of
the instructions in the rest of the data deck: initial
report; intermediate reports; final report; graphs; inter-
mediate calculations during specified time-steps;
messages indicating attempts to assign negative values to
state variables by subtracting increments larger than the
current values of the state variables.

. (160 in MINPUT) (4L1) Four logical switches indicating

whether the following sections of the tabular reports will
be suppressed in spite of the instructions in the rest of the
data deck: plant variables; animal variables; dead
organic matter variables; soil variables. (One card.)

. (170 in MINPUT) (18A4) The units in which biomasses

are expressed. These units are printed at the tops of the
tabular reports. (One card.)

. (180 in MINPUT) (8I5) A single card containing the

following eight items: 1) the number of non-carbon
elements included in the simulation; 2) the number of
carbon types; 3) the number of plant groups; 4) the
number of plant organs or tissue types; 5) the number of
animal groups; 6) the number of dead organic matter
types; 7) the number of soil organic matter
compartments; land 8) the number of soil layers. (The
number of soil organic matter compartments must
equal zero, one or the number of soil layers.)

. (380 in MINPUT) (12, 1X, A3, 1X, I4) The date (day

month and year) of the start of the simulation. The
month must be denoted by the first three letters of its
name. (One card.)

. (410 in MINPUT) (I5) The length of the time-step in

days. (One card.)

(430 in MINPUT) (12, 1X, A3, 1X, I4) The date of the
final day of simulation. (One card.)

(281 in READAT) (I5) The number of intermediate
reports. (One card.)

(282in READAT) (12, 1X, A3, 1X, I4) The dates of each
of the reports. (One card for each report.)

13

13,

14.

15.

16.

E7.

18

19.

20.

21.

22,

Modeling

(281in READAT) (I5) The number of time-steps during
which the results of intermediate calculations are to be
printed in order to more closely monitor the dynamics of
the simulation. (One card.)

(282 in READAT) (I2, 1X, A3, 1X, 14) The dates on
which the intermediate calculations are to be
monitored. (One card for each date.)

(505 in MINPUT) (3A4) The names of each of the
chemical constituents included in the simulation. (One
card for each name, with the name right-adjusted to
column 12.)

(515 in MINPUT) (5A4) The names of each of the plant
groups (if any) included in the simulation. (One card for
each name.)

(525 in MINPUT) (4A4) The names of each of the plant
organ or tissue types (if any) included in the simulation.
(One card for each name.)

. (545 in MINPUT) (5A4) The names of each of the animal

groups (if any) included in the simulation.. (One card
for each name.)

(565 in MINPUT) (5A4) The names of each of the dead
organic matter types (if any) included in the simulation.
(One card for each name.)

(590 in MINPUT) (20A4) A comment card which labels
the following section of the input deck, namely, the
initial values of the plant biomasses. (One card, which is
omitted if there are no plant groups.)

(595 in MINPUT) (7F10.0) If the number of plant
groups included in the simulation is greater than zero,
then for each organ of each plant group, the dry weight
of the organ and the amounts of each of the chemical
constituents (expressed as decimal fractions of dry wt)
areread. (One card for each organ of each plant group,
with organs nested inside plant groups.) It is possible to
specify default values of the proportions of dry weight in
each of the chemical constituent compartments. This is
done by entering, in columns 11-12 of each card, a real
number which points to the appropriate column of the
matrix DEFRAT. Default values for the following tissue
types are stored in the indicated columns of DEFRAT.

herbaceous tissue
woody tissue

shed seed pool
mammalian tissue
unsorted litter

soil organic matter

= I S )
It

(572 in INITIL) (20A4) A comment card labeling the
following section of the data deck, namely, initial values
for the shed seed compartments. (One card—omitted if
there are no plant groups.)
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23.

24.

25.

26.

27,

28.

29.

30.

s

32,

33.

34.

(572 in INITIL) (7F10.0) For each plant group (if any)
the dry weight of the seeds in the shed seed pool, and the
biomasses of each of the chemical constituent
compartments expressed as decimal fractions of dry
weight. Default values can be used as explained in item
20. (One card for each plant group—omitted if there are
no plant groups.)

(730 in MINPUT) (20A4) A comment card labelling the
following data. (One card—omitted if there are no
animals.)

(735 in MINPUT) (7F10.0) The population densities of
each animal group. (One card per animal
group—omitted if there are no animals.)

(572 in INITIL) (20A4) A comment card labeling the
following data. (One card—omitted if there are no
animals.)

(575in INITIL) (7F10.0) For each animal group, its dry
weight and the biomasses of each of the chemical
constituents expressed as decimal fractions of dry
weight. Default values can be used as explained in item
20. (One card for each animal group—omitted if there
are no animals.)

(572 in INITIL) (20A4) A comment card labeling the
following data. (One card—omitted if there are no
categories of dead organic matter.)

(575 in INITIL) (7F10.0) For each dead organic matter
type, its dry weight and the biomass of each of the
chemical constituents expressed as a decimal fraction of
dry weight, Default values can be used as explained in
item 20. (One card for each dead organic matter type—
omitted if there are no such compartments.)

(572 in INITIL) (20A4) A comment card labeling the
following data. (One card—omitted if there are no soil
organic matter compartments.)

(575 in INITIL) (7F10.0) For each soil organic matter
compartment, its dry weight and the biomasses of the
chemical constituents expressed as decimal fractions of
the dry weight. Remember that the number of soil
organic matter compartments must equal zero, one or
the number of soil layers. Default values can be used as
explained in item 20. (One card for each
compartment—omitted if there are no such compart-
ments. )

(770 in MINPUT) (20A4) A comment card labeling the
following data. (One card—omitted if there are no soil
organic matter compartments.)

(775 in MINPUT) (7F10.0) The initial levels of each of
the available soil nutrients in each soil organic matter
compartment. (One card—omitted if there are no such
compartments. )

(800 in MINPUT) (20A4) A comment card labeling the

35.

2

following data. (One card—omitted if there are no soil
layers.)

(810 in MINPUT) (7F10.0) The depths (cm) of the

bottom surfaces of each of the soil layers, (One card—
omitted if there are no soil layers.)

SECTION II—SUBROUTINE GINPUT

. (90) (A4) A single card with the string GINP in columns

1-4 signaling the start of input to the subroutine
GINPUT. Reading of the data file continues until this
card is found or an end-of-file is encountered.

. For each graph, the following cards are read:

2a. (140) (11, 1X, 18A4) The number of curves in the
graph and the title of the graph. (One card.)
(190) (2L1, 8X, 2F10.0) Two logical variables
indicating whether minimum and maximum
ordinates, respectively, are to be specified for this
graph. (Enter T’s or F’s in columns 1 and 2.) If these
logical variables are true, columns 11-20 and 21-30
must contain the minimum and maximum values,
respectively. If any of the curvesin the graph exceeds
the specified maximum or minimum ordinate, a new
maximum or minimum will be established. (One
card.)
2c. (230) (A4, 1X, 315, 20X, 7A4) For each variable to be
included in the graph, its code name (Table 5) must
appear in columns 1-4, its subscripts (if any) must
appear in three I5 fields from column 6 to column 20
and a label for the curve must appear in columns 41-
68. Variables which can be graphed and the bounds
of their dimensions (if any) are listed in Tables 6 and
7. (One card for each graph.)

2b.

. The string STOP in columns 3-6, signaling the end of

input to this subprogram. For convenience, specifi-
cations of other graphs may follow this card, but they
will be ignored.

SECTION III—SUBROUTINE EINPUT

. (110) (A4) A card with the string EINP in columns 1-4

signaling the start of exogenous data. Reading will
continue until this card is found or an end-of-file is
encountered. (One card.)

. (140) (20A4) A comment card describing the following

input.

. (150) (3F10.0) Three constants which will modify the

values of temperature, precipitation and evaporation.
The first constant is the number of degrees which will be
added to the daily minimum and maximum
temperatures. The second and third constants are values
by which the precipitation and evaporation will be
multiplied. Use of these constants allows one to present
different exogenous data to the model without creating a
series of different disk files. (One card.)
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Table 6. A list of variables that can be graphed

No. Code Fortran name Explanation
1 VDM PDM (7,6) Dry matter in the J'th organ of the I'th plant group
2 VDMO PDMO (7) Dry matter in the I'th plant group
3 VDMV PDMV (6) Dry matter in the J'th organ (summed over all plant groups)
4 VDMT PDMVO Total dry matter in all organs of all plant groups
5 SDM SEEDDM (7) Dry matter in the shed seeds of the T'th plant group
6 SDMV SEDDMV Total dry matter in the shed seed pool
7 ADM ADM (10) Dry matter in the I'th animal group
8 ADMA ADMA Total dry matter in all animal groups
9 DDM DDM (3) Dry matter in the I'th type of dead organic material
10 DDMT DDMT Total dry matter in all dead organic material
11 0DM SDM Dry matter in the I'th soll organic matter compartment
12 ODMT SDMT Total dry matter in all soll organic matter compartments
13 TODM TOTDM Total dry welght of all organic matter in ecosystem
14 have CVEG (7,6,5) Amount of K'th chemical constituent in J'th organ of I'th plant group
15 sCC SEED (7,5) Amount of K'th chemical constituent in shed seeds of the I'th plant group
16 ACC CBIOM (10,5) Amount of K'th chemical constituent in the I'th animal group
17 Dee GETT (3,5} Amount of K'th chemical constituent in the I'th category of dead organic
matter
18 occ CORG (1,5) Amount of K'th chemical constituent in the I'th soil organic matter
compartment
19 ASN CMIN (1,2) Amount of the K'th available soil nutrient in the soil nutrient compartment
corresponding to the I'th soil organic matter compartment
20 APD POP (10) The population demsity of the I'th animal group
21 vcev CVEGV (6,5) The amount of the K'th chemical constituent in the J'th organ, summed over
all plant groups
22 vceo CVEGO (7,5) The amount of the K'th chemical constituent in the I'th plant group,
summed over all Organs
23 VCCT CVEGVO (5) Total amount of the K'th chemical constituent in all organs of all plant
groups
24 vea AVEG (7,6) Total carbon in the J'th organ of the I'th plant group
25 ACAV AVEGV (6) Total carbon in the J'th organ, summed over all plant groups
26 VCAD AVEGO (7) Total carbon in the I'th plant group, summed over all organs
27 VCAT AVEGVO Total carbon in all organs of all plant groups
28 sccv SEEDV (5) Amount of the K'th chemical constituent in the shed seed pool
29 SCA ASEED (7) Total carbon in shed seeds of the I'th plant group
30 SCAV ASEEDV Total carbon in the shed seed pool
31 ACCA CBIOMA Amount of the K'th chemical constituent in the entire animal community
32 ACA ABIOM (10) Total carbon in the I'th animal group
33 ACAA ABTCOMA Total carbon in the animal community
34 DCCD CLITT (5) Total amount of the K'th chemical constituent in all types of dead
organic matter
35 DCA ALIT (3) Total carbon in the I'th type of dead organic matter
36 DCAD ALITT Total carbon in all types of dead organic matter
37 0CCH CORGH (5) Total amount of the K'th chemical constituent in all soil organic matter
compartments
38 0CA. AORG (1) Total carbon in the I'th soll organic matter compartment
39 OCAH ACRGH Total carbon in all soil organic matter compartments
40 ASKH CMINH (2) The amount of the K'th available soil nutrient in all soil nutrient
compartments combined
41 TCC ECOTOT (5) Total amount of the K'th chemical constituent in all organic matter in
the ecosystem
42 TCA AECOTO Total organic carbon in the ecosystem
43 SWPH SWPH (6) Soil water potential of the I'th soil layer (bars)
44 SWPN SWPN (8) Soil water potential at the I'th node (bars)
45 STH STH (6) Soil tempersture of the I'th soil layer
46 STN STN (8) Soil temperature at the I'th node
47 DUMV DUMMYV (50) Extra storage available to plant subroutines for inserting variables to
be graphed
48 TUMA DUMMYA (30) Same as DUMMYV, but for animal subrcutines
49 DUMS DUMMYS (20) Same as DUMMYV, but for soill subroutines

4, (200) (20A4) A comment card describing the following
input.

5. (210) (I5) The years when the weather data on the
random access file begin and end. (Must be four-digit
numbers.) (One card.)

6. (610) (20A4) A comment card describing the following
input.

7. (620) (F10.0) The latitude of the ecosystem being simu-
lated. (Expressed as a single read number.) (One card.)

8. (660) (20A4) A comment card describing the following
input.

9. (670) (L1) The letter “T” or “F” in column one, indicat-
ing whether a message is desired on time-steps when
precipitation occurs.
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Table7. Current contents of the DUMMY arrays. These variables can be graphed. See text and Table 5

Position in

Code the array Explanation

DUMV I Phenological stage of plant I, where I varies from 1 to the number of
plant groups (NPLNTS) included in the simulation

DUMV I + NPLNTS Fraction of reproductive tissue that is mature seed

DUMV I + 2(NPLNTS) Dry matter in mature attached seeds

DUMV I + 3(NPLNTS) Adjusted temperature optimum for photosynthesis

DUMY I + 4(NPLNTS) Photosynthetic rate (mg 0, per g dry matter per hr)

DUMV I + S(NPLNTS) Dry matter fixed during the time-step

DUMV 49 Cumulative transpiration (mm)

DUMV 50 Temperature used to predict photosynthesis

DUMA I Adjusted maximum hourly specific 002 fixation rate for plant group I

DUMA 25 Photoperiod (in hours)

DUMA 26 Potential daily evaporation (mm)

DUMA 27 Accunulated precipitation (mm)

DUMA 28 Maximum air temperature

DUMA 29 Minimum air temperature

DUMA - 30 Running average air temperature

DUMS 1 Water in the soil profile (mm)

DUMS 2 Cumulative predicted evaporation (mm)

DUMS Standing water (mm)

SECTION IV—PLANT SUBROUTINES
SusrouTINE VINPUT

. (1010) (20A4) A card with the string VEGE in columns
1-4 signaling the start of input to the plant subroutines.
The program will search the data deck until this card is
found or an end-of-file is encountered.

2. (2000) (20A4) A comment card labeling the following
input,

. (2010) (715) For each plant group, a pointer designating
the soil layer whose water potential values will be used in
the calculations of the phenology and translocation
subroutines that concern germination and leafing-out.
(One card.)

. (2000) (20A4) A comment card labeling the following
input,

. (2010) (715) For each plant group, a pointer designating
the soil layer whose water potential values will be used in
the calculations of the phenology model concerning
shifts between the vegetative, reproductive and
dormant phenophases.

. (2020) (20A4) A comment card labeling the following
input,

. (2030) (7TL1) A vector of logical variables indicating
whether the plant groups are herbaceous. The letter “T”
denotes herbaceous species; the letter “F” denotes woody

10.

11.

12.

13.

15.

species. (One card.)

. (2040) (20A4) A comment card labeling the following

input.

. (2050) (7TL1) A vector of logical variables indicating

whether the plant groups are annuals. The letter “T”
denotes annuals; the letter “F” denotes perennials. (One
card.)

(2060) (20A4) A comment card labeling the following
data.

(2070) (715) A vector of pointers designating the current
phenological stage of each plant group. (1
germination; 2 = leafing-out, flowering or both; 3
vegetative growth; 4 = reproductive growth; 5
dormancy.) (One card.)

(2080) (20A4) A comment card labeling the following
data.

(2090) (7F10.0) A vector containing the total carbon
added to new leaves, flowers or fruits created during the
current phenological stage. (One card.)

. (3000) (20A4) A comment card labeling the following

data.

(3010) (7F10.0) A vector containing the elapsed time in
days spent by each plant group in its current
phenological stage. (One card.)
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(3020) (20A4) A comment card labeling the following
datum.

(3030) (I5) The number of days over which the running
average air temperature is completed.

SUBROUTINE PHENOL

. (2020) (20A4) A card with the string PHEN in columns

1-4 signaling the start of input to the phenology model.

. (2050) (20A4) A comment card labeling the following

datum.

. (2060) (715) For each plant group, the Julian day on

which the entire contents of the “new twig”
compartment will be transferred to the “old stem”
compartment. (One card.)

. (2080) (20A4) A comment card labeling the following

data.

. (2090) (7F10.0) A single card for each plant group con-

taining the following seven parameters: 1) the running
average air temperature above which (or below
which—see item 7 below) germination or leafing-out
might begin; crossing this threshold is a necessary but
not sufficient condition for germination or leafing-out;
2) the minimum water potential (bars) of the soil layer
specified in the data read by subroutine VINPUT that
must be attained before germination or leafing-out
might begin (a necessary but not sufficient condition);
3) the water potential in the soil layer specified in the
data read by subroutine VINPUT below which a
reproductive plant group will return to the vegetative
stage; 4) the number of days a plant group must spend
in the vegetative stage before it can become reproduc-
tive or dormant; 5) the water potential in the soil layer
specified in the data read by subroutine VINPUT that
must be exceeded before the plant group can switch
from the vegetative stage to the reproductive stage; 6)
the water potential in the soil layer specified in the
data read by subroutine VINPUT below which a vege-
tative or reproductive plant will become dormant; and
7) the running average air temperature below which
(or above which—see item 7 below) the plant group
will become dormant.

. (3010) (20A4) A comment card labeling the following

data.

. (3020) (7L1) A “T” or “F” for each species indicating

whether germination (or leafing-out) occurs when the
soil temperature falls below a given threshold (T), or
when it rises above the given threshold (F).

. (3030) (20A4) A comment card labeling the following

data.

. (3040) (7I5) Two cards containing the dates between

which germination (or leafing-out) is not allowed to
occur. The first card contains the starting date of this
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period for each plant group; the second card contains
the ending date of the period for each plant group.

SUBROUTINE PHOTOS

. (1010) (20A4) A card with the string PHOT in columns

1-4 signaling the start of input to the photosynthesis
model.

. (1040) (20A4) A comment card labeling the following

data.

. (1050) (7F10.0) A set of two cards for each plant group

containing values of the following 14 items: 1) the
maximum rate of net daytime CO, exchange in mg CO,
per g dry matter in photosynthetic tissue per hr. This
rate may change during acclimatization; 2) not used—
a blank field must appear here. The next four values (3-
6) are constants a, b, ¢ and d (Fig. 4) in the generalized
Poisson density function relating a scaling factor for
photosynthesis to air temperature; 3) the temperature at
which CO, exchange is maximal; 4) the upper compen-
sation point, i.e., the temperature when CO, exchange
has fallen to zero; 5) a curvature constant for the
descending limb of the curve; 8) a curvature constant
for the ascending limb of the curve; 7) the soil water
potential value below which fixation will not occur
(parameter a in Fig. 5); 8) the soil water potential
value above which fixation will not be limited by
scarcity of soil water (parameter b in Fig. 5); 9-10) the
amplitude and phase shift (parameters b and ¢ in Fig.
6) in the sine function relating the temperature opti-
mum and upper compensation point to Julian day; 11-
12) the amplitude and phase shift (parameters b and ¢
in Fig. 6) in the sine function relating the current maxi-
mum rate of fixation to Julian day; 13-14) parameters
a and b (Fig. 6) in the power function relating a scaling
factor (accounting for the effect of soil nitrogen on
photosynthesis) to the nitrogen content of the soil.

. (1080) (20A4) A comment card labeling the following

data.

. (1090) (2F10.0) 1) a scaling factor that adjusts the pre-

dicted photosynthetic rate in the forenoon (when it is
maximal) to its mean value for the daylight hours; and
9) a scaling factor used to calculate the forenoon air
temperature from the 24-hr minimum and maximum
values.

. (2050) (20A4) A comment card labeling the following

data.

. (2060) (7F10.0) For each species, a factor by which the

species’ maximum specific rate of photosynthesis will be
multiplied. (One card.) These values will normally be
1.0, but can be changed during tuning or sensitivity
analysis.

SUBROUTINE RESPIR

. (2020) (20A4) A card with the string RESP in columns

1-4 signaling the start of input to the respiration model.
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2. (2050) (20A4) A comment card labeling the following
data.

3. (2060) (7F10.0) One card for each organ, specifying
values of the following seven parameters: 1-2) the
intercept and slope of the straight-line function relating
the relative rate of respiration to adjusted temperature
(see items 6 and 7); 3) not used—a blank field must
appear here; 4) the soil water potential below which
respiration will not occur (parameter a in Fig, 5); 5) the
soil water potential above which respiration is not
limited by a scarcity of soil water (parameter b in Fig. 5);
6-7) the amplitude and phase shift (parameters b and ¢
in Fig. 6) in the sine function relating adjusted tempera-
ture to actual temperature. This calculation allows for
the possibility of acclimatization.

SusrouTiNnE TRANSP

1. (2020) (20A4) A card with the string TRAN in columns
1-4 signaling the start of input to the transpiration
model.

2. (2050) (20A4) A comment card labeling the following
data,

3. (2060) (F10.0) The conversion factor required to convert

the units of simulation (specified in item 6 of the input to
MINPUT) to kg/ha. (One card.)

4. (2070) (20A4) A comment card labeling the following
data.

5. (2080) (7F10.0) One card for each plant group
specifying the root biomass in each soil layer expressed as
a fraction of the total root biomass of the plant group.

6. (3010) (20A4) A comment card labeling the following
data.

7. (3020) (2F10.0) Parameters a and b in the straight-line
function relating the transpiration coefficient to poten-
tial evaporation (Fig. 8).

SusrouTine TRANSL

1. (2020) (20A4) A card with the string TRAN in columns
1-4 signaling the start of input to the translocation
model.

2. (2050) (20A4) A comment card labeling the following
data.

3. (2060) (7F10.0) One card for each plant group con-
taining the following six parameters: 1-3) parameters
a, b and ¢ (Fig. 5) in the piece-wise linear function
relating the relative rate of germination (for annuals) or
leafing-out (for perennials) to the soil water potential
in a specified soil layer (see item 3 in the input to
VINPUT); 4-6) the fractions of the total carbon trans-
located from seeds (of annuals during germination) or
from storage organs (of perennials during leafing-out)
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that go, respectively, to leaves, new stems and roots (for
annuals) or to reproductive organs (for perennials).

4. (2090) (20A4) A comment card labeling the following

data.

5. (3000) (7F10.0) Parameters @, b and ¢ (Fig. 5) in the

piece-wise linear function relating the fraction of
reproductive tissue that is in the form of mature seeds to
the time elapsed since the start of the reproductive stage.

6. (3010) (20A4) A comment card labeling the following

data.

7.(3020) (7TF10.0) Two cards for each plant group: the first

card contains the decimal fractions of the carbon fixed
during the current time-step that will be allocated to
each organ during non-reproductive phenophases. The
second card contains the analogous decimal fractions for
the reproductive phenophase.

SusrouTINE ALOCAT

1. (2020) (20A4) A card with the string ALOC in columns

1-4 signaling thestart of input to the model for allocation
of photosynthate to the various organs,

2. (2050) (20A4) A comment card labeling the following

data.

3. (2080) (7F10.0) One card for each of the four

nondormant phenological stages, containing the
fraction of carbon allocated to each of the carbon types
whenever carbon is added to an organ.

SusrouTiNE DEATHH

1. (2020) (20A4) A card with the string DEAT in columns

1-4 signaling the start of input to the model for organ
abscission and plant death.

2. (2050) (20A4) A comment card labeling the following

data.

3. (2060) (7F10.0) One card for each plant group contain-

ing the following five parameters: 1-2) parameters
a and b (Fig. 5) in the piece-wise linear function relating
the relative abscission rate of transient (herbaceous)
organs to the time elapsed since the beginning of the
dormantstage; 3-5) parameters a, b and ¢ (Fig, 7) in the
piece-wise linear function relating the relative death
rate owing to drought to the soil water potential in a
specified soil layer (see item 3 of the input to VINPUT).

SECTION V—ANIMAL SUBROUTINES
SuBrouTINE ANIMAL

1. (2020) (20A4) A card with the string ANIM in columns
1-4 signaling the start of input to the animal subroutines.
The program will search the data deck until this card is
found or an end-of-file is encountered.



SusrouTiNE ANRESP

. (2020) (20A4) A card with the string ANRE in columns
1-4 signaling the start of input to the respiration model.
The program will search the data deck until this card is
found or an end-of-file is encountered.

. (2065) (20A4) A comment card labeling the following
data.

. (2070) (2F10.0) One card for each animal group
containing parameters ¢ and b (Fig. 8) in the power
function relating the quantity of carbon respired by an
animal to the mean weight of the animals.

SusrouTINE FEEDNG

. (610) (20A4) A card with the string FEED in columns
1-4 signaling the start of input to the feeding model. The
program will search the data deck until this card is found
or an end-of-file is encountered.

. (620) (20A4) A comment card labeling the following
data.

. (630) (5F10.0) For each animal group, one card contain-
ing the following five parameters: 1) the maximum
relative rate of feeding; 2-3) parameters ¢ and b (Fig. 5)
in the piece-wise linear function relating a scaling factor
(by which the maximum feeding rate is multiplied) to
the total “effective food” available to the animal group;
4-5) parameters ¢ and b (Fig. 7) in the piece-wise linear
function relating a second scaling factor (by which the
maximum feeding rate is multiplied) to the dry matter
in the animal compartment.

. (650) (20A4) A comment card labeling the following
data.

. (600) (415) A single card containing the total number of
flows (all animal groups considered together) in each of
four classes of feeding: herbivory, granivory, carnivory
and detritivory.

. (870) (20A4) A comment card labeling the following
data.

. (680) (215, F10.0) For each feeding flow, a single card is
read containing the following 3 items: 1) the number of
the recipient (animal) compartment; 2) the number of
the donor compartment (a two-digit number for herb-
ivorous flows, the first digit being the number of the
plant group and the second being the number of the
organ compartment—a single digit suffices for the other
three classes of flows) and; 3) a preference factor varying
from zero to one which indicates the animal’s preference
for this food source relative to other sources.

SusrouTINE MANAGE

. (2020) (20A4) A card with MANA in columns 1-4
signaling the start of input to the herd management
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model. The program will search the data deck until this
card is found or an end-of-file is encountered.

. (2040) (20A4) A comment card labeling the following

data.

. (2050) (I5) The number of movements of animals onto or

off the range during the simulation.

(2060) (20A4) A comment card labeling the following
data. (Omitted if there are no additions or removals of
animals.)

. (2070) (12, 1X, A3, 1X, 19, 110, F10.0) For each

movement, a single card with the following three items
is required: 1) the date (the day of the month, the first
three letters of the month, and the vear, expressed as a
four-digit number); 2) the number of the animal group
(first, second, etc.); 3) the number of animals/ha to be
moved (must be a negative number if animals are to be
removed); 4) the mean dry weight of the animals (if left
blank, the mean weight of the animals already in the
model will be used.)

SECTION VI— SOIL SUBROUTINES
SuBrouTINE SOILSS

. (1060) (20A4) A card containing the string SOIL in

columns 1-4 signaling the start of input to the soil sub-
routines. The program will search the data deck until
this card is found or an end-of-file is encountered.

SuBroUuTINESLHEAT

. (1010) (20A4) A card containing the string HEAT in

columns 1-4 signaling the start of input to the heat flow
model. The program will search the data deck until this
card is found or an end-of-file is encountered.

. (2100) (20A4) A comment card labeling the following

data.

. (2105) (7F10.0) The specific heat capacity of each soil

layer in cal * em™ - °C"', (One card.)

. (2110) (20A4) A comment card labeling the following

data.

. (2120) (7F10.0) The thermal conductivity of each region

between soil nodes in cal em™ + °C-!. There is a
node at the center of each soil layer, as well as one at the
top surface of the top layer and one at the bottom surface
of the bottom layer. (Seven values per card.)

. (2130) (20A4) A comment card labeling the following

data.

.(2140) (7F10.0) The initial value of the soil temperature

at each soil node. (Seven values per card.)



10.

11,

12.

13.

14.

15.

SusrouTINE WINPUT

. (20) (20A4) A card containing the string WATE in

columns 1-4 signaling the start of input to the water
flow model. The program will search the data deck
until this card is found or an end-of-file is encountered,

(80) (20A4) A comment card labeling the following data.

(90) (15) The number of entries in the following two
tables (matric potential [bars] vs. volumetric water
content, and hydraulic conductivity [em*® - bar™ -
day™'] vs. volumetric water content). The first entry in
each tableis a hypothetical value at a volumetric water
content of zero. Successive entries are the values at
increasing and equidistant values of volumetric water
content. (One card.)

(100) (20A4) A comment card labeling the following
data.

. (110) (F10.0) The increment between successive values

of volumetric water content in the following two tables.
(One card.)

(120) (20A4) A comment card labeling the following
data,

(130) (7F10.0) A table of soil water potential (bars)
vs. volumetric water content. (See item 3 above.)

This table applies to all soil layers. (Seven values per
card.)

. (154) (20A4) A comment card labeling the following

data.

. (156) (F10.0) A factor by which the following values of

hydraulic conductivity will be multiplied. This value is
normally 1.0 but can be changed during tuning or
sensitivity analysis.

(160) (20A4) A comment card labeling the following
data.

(170) (7F10.0) A table of hydraulic conductivity (cm? -
bar! - day"!) vs. volumetric water content. ‘(See item
3 above.) This table applies to all soil layers. (Seven
values per card.)

(180) (20A4) a comment card labeling the following
data.

(190) (2F10.0) The lower and upper limits of predicted
soil water potential which will be allowed by the model.
(One card.)

(220) (20A4) A comment card labeling the following
data.

(230) (F10.0) The largest change in predicted volumetric
water content allowed during a single time-step of the
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water model. The length of the time-step in the water
model is variable and may be less than the length of the
time-step of the main program. (One card.)

(260) (20A4) A comment card labeling the following
data.

(270) (7F10.0) The initial value (bars) of the soil water
potential at each soil node. (One or two cards,

depending on number of soil nodes.)

(272) (20A4) A comment card labeling the following
data.

(274) (F10.0) The initial value of standing water on the
soil surface (mm). (One card.)

SusrouTine DCOMPO

. (2020) (20A4) A card with the string DCOM in columns

1-4 signaling the start of input to the decomposition
model. The program will search the data deck until this
card is found or an end-of-file is encountered.

. (2040) (20A4) A comment card labeling the following

data.

. (2045) (I5) The number of the soil layer whose

temperature and water potential values control

decomposition rates. (One card.)

. (2050) (20A4) A comment card labeling the following

data.

. (2055) (2F10.0) The values of temperature and water

potential (in the specified layer) below which decompos-
ition will not occur. (One card.)

. (2060) (20A4) A comment card labeling the following

data.

(2065) (F10.0) The rate of respiration of litter
decomposers expressed as a fraction of the overall
relative rate of decomposition. (One card.)

. (2070) (20A4) A comment card labeling the following

data.

. (2075) (4F10.0) For each chemical constituent, one card

is read containing the following four items: 1-2) the
Y-intercept and slope of the straight-line function
relating the relative rate of litter decomposition to temp-
erature in the specified soil layer; 3-4) parameters a and
b (Fig. 5) in the piece-wise linear function relating a
scaling factor (varying from zero to one, which multi-
plies the relative decomposition rate of litter) to water
potential in the specified soil layer.

(2100) (20A4) A comment card labeling the following
data,
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63 € FACTVIT¢6) sFACTSIT 1o FACTA(ID ) FACTD(2) JFACTOIL 1, DEFRATIG 15 ¢ 3 LOGICAL CALLVCALLASCALLS
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69 - CLITOBI3,5),CORBAAL1,5) THINGGN 142} 1 - NFRELHeNFRELP JHORDEP (6] s NHAPTZ NSCHPT
70 COMMON ALTHITS/ MAXCHE sMAXPLAsHAXOPT ) MAXANT /MAXDOM I HAXISCH  HAXHOR 10 COMMON ZTYMES/TYRDAY (HOAY  HONTHe TYP JYReKYR IDAY s UDAY\KDAY 4
71 COMMON /GLIMS/ LIMGRA(LIMPG/LIMCUR 11 - XHONTHC1Z 1, ISTEP,NSTEPSsNDAYS
72 COMMON /GRINFO/ VNAN(GD),TBOUNDIGD 31+ TADRES(ROYKVALS 1z COMMON /PRTING/ IPEP sNREP'HREP (21) »IPRINT/NPRINT (MPRINTUZ114 PRINTy
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30 CALL BLOATA k1] COHHON FLTHITS/ MAXCHE sMAXPLAsHAXORG sMAXANI /HAXDON s HAXIS Oy MAXHOR
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98 TF(IDAY.GT KOAYITDAY=HDAY * 38 FOMHON /XTENTS/ LIMIT:LTHTOT ILTNORY
a3 TYRDAY ZHOG(IDAY,360) 33 COMMON /CALLZ/ CALLV/CALLASCALLSsLASTDA
100 TFIIYRDAY.EQ.0)TYRDAY-360 a0 €
101 MONTHZ LTYADAY=1) /3041 a1 DIMENSTON TBOUNXI1E0 1. IBOUNG (18014 XXXMOKI12) »TADREOI60)
102 MOAY ZHON{ TYROAY 430 uz DTHENSTON DEFRAQIA01NEFRAXE90)
103 TFUHDAY.E G.0 JHDAY= 30 w3 DTHENSION YHAHACZZ ), VN AME (281 VA112100
104 IF{IYRDAY.GT.LASTDAIRD TO 250 A% L=
105 TYRZTYRs 1 a5 EQUIVALENCE (TBOUND. T9DUNG )
106 250 LASTDA=TYRDAY 46 FOUIVALENCE (DEFRAT.DEFRAG): (VBsPOM)
107 TF (TOAY.EQ.KDAY) WRITECLP1260) a7 €
108 260 FORHAT ( 'Oy T30:28(°-* /T30 "LAST TIME STEP 0F STHULATION'/ u8 DATA BLANG/® "
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CE] DATA XXXMON/TJAN" . "FERT, TAPR TS THAY Ty TJUNT,

50 - SJUL Te TAUG T 0CT": "HOV"s "DEC"/

51 DATA WNAMA

52 = /FUVOH T TYDHT "y "SOM "3 "SDMY "y *ADM ", ' ADHA ",
53 1 ‘poH ¢ TONHT 'y "TODHY 4 *VVE SCC ",'ACC s
54 2 roec ¢ TAPD T "WCCWT 2TWCCO'"WCCT®4f WCA 'y
55 3 TWCAVE T VC RO TSECY ' "SCA T a'SCAV T "ACCAT, ' ACA */
56 NATA VHAHR/

57 4 *ACAA® »*DCCR "y *DCA *+"DCAD "y "OCCH" $"0CA "4 "OCAH" ,* ASNH®;
S8 5 TICC "oTTCA 'o *SWPHY S SKPN' *STH "4%STH ", "DUKY ', TUMA",
L3 ] 3 TOUHS® L] "y b o0 ' Yor sy
&0 7 4 - o et L7 3

61 CATA TEOUNX/Te7v6r0 7o 0r10505320:1+0502727410:30101¢10+617+5+T 46
62 7 7e0:507r0e50 1090550 3:0:5¢1+0+2+5104698163+5003092001100,

63 I 6r12e0+615+515¢5+240 1550096136800

(1) 4 13e0.548600/

65 DATA TADREQ/ D42 18 9¢55156: 63160, T4 7507847 3080+B1,1824292432723774
66 1 392, 397:399,809, 439, 474,67 30 5219527+ 534,535,500 54 T+ 580,55 3
3 ? H6315644569,572r57 3¢ 5T0,579,560,582,587,588,594+602¢608+616:
68 3 B6E1696s TLEsTLTe 718 7194 7200 7214 7224 7231 12017250726/

69 c 1ZHERBACEQUS: 2=W00Ds 3=SEEDS 4ZANIMALS 5SUNSORTED LITTER,
70 c ESSOIL ORCANTC MATTER

T € DFFRAT IS THE CHEMICAL CONSTITUENTS AS A PROPORTION OF DRY WT
Tz E THE LAST COLUMN TS TOTAL CARBON AS A PROPORTION OF DRY WT

73 CATA DEFRAX/

T4 1 .020r.0804. 06012200 +2160+24200 0201 .0804+.0601.050723100.420,
75 2 05090500150 +.24 0205004400 D40+ 050,080 +.230,.190+. 500,
16 3 .0UFy.1000.009+.010r.390r.40% 015s-030s-050+.0904.320,.5000
7T 5 58s0.0/

78 c 1 7.020+ 2080+ 0E0s 200+ 160, 820,

73 c 2 .0Z0+ -0B0, 060, +050, 310, =420,

80 (% I .D50r 050+ 2150+ ~240+ .050s 2840+

81 [ 4 .080s .030+ .00+ 2230+ +190. 2500,

82 c 5 .0U3r 1000 009y -010v -390 .09,

83 c 6 .015s .03U» «080s U8B0y +320 900

aq (5 7 Shen.ns

85 (4

BE Crmmm———————— — ——————a o e ———
87 ¢ ALPHAKERIC

YRR - BN o PR it i e o S e e i e o e
89 ng 110 T=1.32

90 110 VNAMIT) = VHAMAIT)

91 00 120 T=1s28

a2z J =32 e 1

93 170 VNAK(J) = VNAMBIT)

EL] no 130 T=1412

35 130 YHONTHIT) = XXXMONIT)

36 ALANK BLANG

97 Cm o e e e e e e
as (2 RFAL

33 frmrm e e e e e e e e e —
100 00 200 T-141710

101 200 VPIT) = 0.0

102 DO 210 T=14317

103 210 CHANQGITY = 0.0

104 ERRSUM = 0.0

105 no zz0 .

106 220 DEFRAGIT) = DFFRAX(T)

107 O o e e e e e — e
108 € LOGICAL

1083 Ceesie s =

110 SFALSE.

111 WFALST.

112 STRUC.

113 S TRUF .

114 CBLLS = JTRUF.

115 s e e e e e e e e e e e e e e
116 g TMTEGER
117 o e -
118 WS1 = 1

119 HSZ = ?

120 ¥53 = 3

171 KR = 5

122 P =6

123 LTHIT

124 LINTOT

125 LIMDRY

126 LIHPG

121 LINGRA

128 LTHCUR

129 MAXCHE

130 HAXPLA

131 MAXORE

132 MAXANT

133 MAXDOK

138 MAXSOM

135 HAXHOR

136 NTATES

137 HVBLS
138 KA = NVBLSe3

139 00 800 T=liNC

140 500 IBOUNGIT) = IS0UNX(T)

161 D0 510 T=1.NVBLS

142 410 TADRESIT) = IADRFQLI)

143 ISVADREL) = 1

158 ISVADRIZ) = 211
185 TISVADR (3] =246
146 ISVADRIG) = 29§

187 ISVADRIS) = 311

168 ISVADRIG) = 316

189 NSTEPS = O

150 RFTURN

151 END

SusrouTine STARTR

BIOME*DESERT2SYMI1).STARTR

4

SUBROUTTINE STARTR

LOGICAL SARORIPRTNT

LOGICAL CALLV#CALLAJCALLS

LOBTCAL SUINITsSUTNTH)SULAST »SUGRFS

LOGTCAL SUPLMT »SUANTMs SUDOM. SUSOTL

COMHON /FILES/ KRe LPys MS1r MSZ: MSZ» HSIRECs MSZRFC, MS IREC
COHMMON /NUMS/ NPLNTS N ANTMS  NORGAK rNELENSoNFPACT +ROLTT o RFRAC Ly

- NFRELMrNFRELP sHORDEP [£) s NHPRTZNSCHPT

COMMON / TYMES/TYROAY sHOAY s HONTH, TYRa JYRKYRs TOAY s JOAY s KDAY 5

- KHONTHI12 )+ ISTE Py NSTEPSaNDAYS

COMMON /PRTING/ TREP 2NREPJHMREP [Z11 0 TPRINTNPPINT #HPRINTIZ1 )0 PRINT,

- PLACEL18) sUNTTSEA)

COHMON /SUTCHS /SUINITr SUTHTH ) SULAST s SUGRFS sSUPLHT e SUARTM)SUDOM

- SUSOIL

CAMMON /MTSC/ EARORs RCHECK(20) +BLANK

COMMON ZVALS/ POMET.F)sPOMOLTI sPONVIE) yPOMYOSEENDMET) 4 SFNON Y,
ADHI10) +ADKADDME3) sODH T SOMIL) o SOMTe TOTOH CVEGIT 1625) 1 SFEDIT 450,
CBIOMI10+5) +CLITE3 51 CORGIL5) ) CHINIL 42 1o POPLI0) sCVECY (64 5y
CYEBOE T+5) 1 CVEGYOLS) sAVEG( 7+ B) AVEGY B )e AVECOLT) pAVEGVD,
SEEDVES) JASEED(T ) s ASEEDVCRTOMALS) JABIDMI10) JABTOMACLITT(S} ,
ALTTU(3) s ALITTCORGHES)»AORGIL) »AORGH +CHINHIZ ) 4ECOTOT U5,
AECOTOsSMPHIE) sSWPNIB,STHIG )y STHER) yDUMMYV IS0 ) DUNNYALID) 5
DUMHYS(20) «OMATER L T) ;0 CARBOLS) s OENDOG(R) yONTTRO (215 OPRODUL 6) »

NOL EWN -

22

o0

12 FORMAT ¢ T30

15 FORMAT (T30«

18 FORHAT { T30,

50 FORMAT (°'n* T23,

T0 FORKATI

80 FORMAT(

VRATTO(T»6+51sSRATOIT 51 ARATION1Dr5) yNRATIOE3:5) yORATION T 500
FACTVE 74 6) sFACTSIT )y FACTALLD )a FACTRI3) +FACTCIL )2 DEFRATIR +15) o
NCATFG )V SPNAMIZ7¢5) s ASPNAHIL0 +5) v ORCNAKIG 14 12 FRANAMIS »3 10
ALINAMI{3.45)

COMHON /CALLZZ CALLV+CALLACALLSsLESTDA

WRITE(LP.1O)
3

10 FORMATI F/T300120 e 1:210/73 TR R L8 ]
= /T304« T55+'D E S F R T 2%T89:
- /7300 %+ "+ 755, = = = « T893 #20/T300 6", TAT, 0" )

NITED STATES DESERT BYIOKF® y789,"e" 1

v 183
WRITE (LPy12)
~/T30s%+" s T8I "s

rTBY "

= /T30a"s "+ T54, "ECOSYSTEM PODEL"+TA%, "s" )
WRITE (LP+15)
~/T30. %07, TEI,"

TAG, 'e*
MARCH 1975 *» T899,

= /73U "= " T56.
WRITF (LP.18)
=/T30¢%e",TBa

sTBI "t

= #7300 "¢ " T51. 'L AST UPDATE - FER 1978°,T8%:%s"

= 2U/TION TR TeTRG s TIATI0N2 e nnnn ) /00 "

CALL HINPUT

TF (HPRINTIL) .EO. JOAY) PRINT = «TRUE.
IFANPLNTS.EQ.NICALLY S FALSE .

TFENANIMS S EQ.MICALLA=Z.FAL<E.

IFAHOLTT.FO.0 AND. MSCHPT.EG.D <AND. NHOPIZ.FQ. D) CALL ST FALST o
CALL TOTALR

CALL DRYMAT

FALL STHRPUT

IF (PRINT) WRITE (LP S0)

'ODUMMY VARTABLE PIRECTARY ITHESE VARIA®LES CAN B

-F GRAPHFN) -=-t/

= T25+ 'DUFAL3NI* . TS50 *RONNING AVFRACT MrAN AIR TEMPERATURE */

= T25¢ "PNUMAIZ29)": TSNe 'MINIMHUM ATP TEMPFRATURE"/

= 725, "PUHAL22)1*, TAMN. *HAXTHUM 8T0 TEHPERATURE "/

= T25. "DUMALZT?)* s T50s *ACCUMULATED PRECIPITATION® /

= T25, 'DUMA(ZG)I* TS0s *POTENTIAL DAILY EVAPORATION® /

= T25: 'DUMAIZ5)" . TS50 *PHOTOPERINDT/

= 125, "NDUMEAIT) T50, *ADJUSTED MAX HOAURLY SPECIFIC COZ FIXATION R
~ATE FOR PLAKT I*/

- T25s 'DUFSI]

T500s THM OF WATER IN FROFTLET/

= 125 "CUMSLZY TS "CUMULATIVF PREDTCTEDN FVAPORAT JON®/
= T254 'PUNS(I) 50, *STANDING WATER®')
IF (PRINT) MRITE (LP.SS)

55 FORMAT " '+ T25+ *DIMV(I1*y TS50, "PHFENOLOGICAL STAGE (WHFERE I VAP

~ITS FROW 1 TO NPLNTS)'/

= T25: "DUMYIT + WPLNTS)'. TS50
~47 IS5 HATURE SFED'/

- 125, TOUHVIT + ZeWPLNTS)': T50. "DRY BATTER IN MATURE ATT ACHED
-SEEDS"/

- T25. ‘OUNVET + TeWPLNTS)
- PHOTOSYNTHESTS®/

- T25,"0DUMVIT + GeNPLNTS) '+ TS0+ "PHOTOSYNTHFTIC FPATE, MG €07 PER 6 I
-RY MATTER PER HR's

= T25, 'NUMVIT + SeNPLNTS) ', T50. '0RY HATTER FIXED DURING TIMF -STE
—rry

- 125 TDUKVI42)" . TS5M,
= T25, "PUMVISDI'y Thin
- RAYE")

CALL ETNPUT

CALL EXQRERN

MRITE {LPi60) ERROR

*FRACTIOK OF RFPRODUCTIVE TTS<UE TH

T500 "ADJUSTED OPTIFUM TEHPERATURF FO9

*CUMULATIVE TPANSPIRATION'/
TTEMPERATURF USED To PRFEDICT PHOTOSYNTHESTS

ED FORMAT I* ERRCR = "» L 1)

IFICALLVICALL VEFFTA

MR ITE tLP,60) ERROR
TFICALLAICALL ANTHAL

MRITE (LP.60) ERROR
TEICALLSICALL SOTLSS

MRITE ILP/6&0) ERROR
WMRITELLP,T0)

AR RS VRS SET TR}
TF(.NOT.FRRORIGO TO 100
WRITEC(LP .90}

TOREADING OF INPUT FILE COMPLETED --
-MIE TO ERRORS NOTED ABOVE®}

sTop

EXECUTTION AROPTFD

100 WRITE(LP.120))
120 FORMATI(

*OREADING OF INPUT FILE COMPLETED —— NO DETFCTABLF ERRO

-RS")
LASTDA=TYRDAY
NDAYS = 0
NSTEPS = D

TF{.NOT.SUGRFSICA L PREPAR
IF [.NOT.SUINITICALL REPORT
RFTURN

FHD

SusrouTIiNE MINPUT

BICHE *DESERTZSYME1 ). HINPUT

SUBROUTTNF HINPUT
LOGICAL SUEXTR:SUCAL Cr SUCUHE
LOGICAL SUHTNP)SUVINP: SUATHP sSUSTNP
LOGICAL ERROR#PRTNT
LOGICAL SUINIT +SUINTHaSULASTsSUBRFS
LOGICAL SUPLNT,SUANIMs SUDOMsSUSOTL
COMMON /ECHOCH/ SUMTNP ¢SUYINP s SUATHP 2SUSTNP
COMHON /FILES/ KR LPr MS1s MS2s %53, MSIREC, MS2REC, HSIPEC
COMHON FHUMS/ NPLNTSNANTHSeNORGANsNELENSsNFRACT sNOLTT \NFRACL
1 HFREL My NFRELP »HORDEPI6) s NHORTZ s NSCHPT
COMMON /TYMES/ TYRDAYsMDAY rMONTH:IYRJYRSKYRTDAY,JD
1 XHONTH(12 ) 1 ISTEPNSTEPSNDAYS
COMMON /PRTING/ TREP AREP+HREP (211 ¢ TPRINTNPRINT sFPRINTE21 )4
1 PRINT+PLACF (18] sUNITSI(8)
COMMON #SMTCHS/ SUINIT /SUINTHySULAST rSUGRFS+SUPLNT sSUANTH,
1 SUDOH,SUSNIL
CONMON /HTISC/ ERRORsRTHECK(ZO) ¢BLANK
COMMON FVBLS/ PDMIT+E) POHOIT) sPDMVIE) sPDMVOISEEDDN( 71 sSENDH
ADM{LO) s ADHA,DOK (33 4DDM T, SDHI 1) 2 SOMTa TOTOMSCVEG(T 264514 SEEDIT 4500
CBIOMEL0+5) s CLITIZ 1519 CORGIL 51 s CHTRIL 12 1,POPI10) +CVEGVIGs 5 4
CVEGOL 7950 sCVEGYOL E) (AVEG(Tr 6) +AVEGV (611 AVFGOET) JAVEGV O,
SEEDVES) +ASEED(T ) (ASEEDVSCBIONALS) sABIOMIL 0] sARIONALCLITTLS)
ALITI3) ¢ ALTTT+CORGHES) +AGRG{1) s AOREH s CHTNH (21 4ECOTOTIS )y
AECOTOsSMPHIB) «SWPN (8] s STH{G )1 STNIB) yDUMNYV (50 1) DUMKYAL3OY .
DUMHYS (Z0) sOMATER (70 »0CARBO(5) »OENDOGIR) »ONTTRO( 2) 4 OPRONUTEL »
VRATTO(7 v6+5) e SRATTOIT+5) ¢ ARATIO(LD45) (DRATION 3451 0RATION L 50
FACTVI TaB) eFACTS(7 ) FACTAL10) ) FACTDU3) sFACTO(L ) ,DEFRATI64150 &
NCATEGs¥VSPNAMITe5) ASPNANCL0 511 ORGNAKIS 8 ) (FRANAMIS 314
ALINAMU3,5)
COMKON /LTHITS/ MAXCHE tMAXPLAs HAXOPE sMAXANT S HAXDOM s MAXSOM: HAXHOR
COMMON FMARTT/ SUCALC: SUCURE

1 KDAY.

Pl umLnnEWN e

DATA HDIM/21/
DATA AHON/® /1 SURNAM/"MTNP*/

10 FORKATITF10.00



135
136
137
138
139
is0
141
182
183
148
145
145
147
148
149
150
151
152
153
154
155
156
157
158

180
161
162
163
164
165
166
187
168
169
170
171
172

23

20 FORMAT (18151

30 FORMAT (20481

50 FORMATITOLL)

50 FORKAT (T7:15:7 MTNPUT 'y 8X r20A4)
60 FORMATIT7+I5:" HINPUT' ,7F16.5)
70 FORNAT(T7+15:" MINPUT® +1418)

BO FORMATUTT4I5:* HINPUT® »8X 20481
S0 FORMAT(TT+I5* MINPUT +10L5)

100 FORMAT(/T30s8(% ") "e*/T30:"s ERROR *'/730.80% T)pret)
¢ T TreTer meaniues TTTTTtTtTtTtTtTTT T
T
C T heaD FxpLawATORY TWFGRRATION REGARBING THE TommENT
[ STHMULATTON (FOLLOMED EY l BLANK CarD)

110 READIKR«30)1PLACE
WRITE(LPBOITREADPLACE
nr0 115 T=1.18
IF (PLACE(I) .NE. BL ANK) GO TO 110
115 CONTIHUE
120 FORMAT('0"»100("-*)/ " BEGTNNTNG EXECUTION OF SUBPOUTINE MIKPUT —
1~ DEFIKITIONS AND INITIALIZATIONS OF STATF VARIAALES®/1Xs1000°-"

2 e "

[

c RFAD TITLE OF SINULA‘HDH

130 TREAD=1a0
180 READIKR:30IPLACE
WRITECLP+AONIREAD. PLACE

JREAD=18 %
185 RFADIKR:S0)SUHINP,SUVINP s SUATHP SUSINP 2 SUFXTR
IF{aNOT.SUHINPIMRTTE(LP+90) IREAD + SUMINP + SUVINP +SUATINP + SUSINP
'r sSUEXTR

PRINT = .TRUE.
IF (SUEXTA) PRINT = .FALSE.
TREAD=150
150 RFAD(KR:GDISUTNTT+SU TN THa SULASTs SUGRFS rSUCALL rSUCUHE
TFlaNOT«SUNINPIMRITE(L P+ 90) IREAD +SUINIT4SUTNTH SULAST s SUGRFS
+ SUCALCsSUCUHE
TREAD=1R0
160 READIXR,80 )SUPLNTSU M IH+SUDOH »SUSOTL
IF(.NOT.SUHINPIWRITE(L P»90) IREAD SUPLNT SUARIF/SUDON,SUSOTL

o e e

IREAD=17D
170 READ(KR«3DIUNITS
IF(, NOT.SUMTHPIWRTTFEI(L PvBO) TREAD SUNTTS

[t AR e T et s S L B L

£ READ MUMBERS OF NON-CARBON CHEWICAL CONSTITUENTS, CARBON TYPES,

c PLANT GROUPS PLANT ORGANSs ANIN BROUPS, DFAD ORBANIC MATTER

c TYPES: SOTL ORGANTC MATTER COMPARTMENTS: AND SOIL MORTZ ONS

O it O I = N i N N N N I e~ e o o SN
IPEAD=180

180 READUKR20)INELEMSsNFRACT «NPLNTSsNOPCANsNANIMS ;NOLTT.NSCHPT,NHORIZ
TFL.NOTaSUHINPIWRITE (L PrT0O) IREAD +NELEMS+NFRACT s NPLNT SiNORGAN ¢
= NANTHS:NOLTIT+HSCHPT +NHORTZ
NFRAC
NFREL
NFRELP = NFRELM + 1
TF(aNOT«SUMINPIMRITE(LP 190INELEHS s MFRACT . NPLNTS tHORGAN (HANI NS &
= HOLITsNSCHPT HHORIZ. BLANK

130 FORHMAT(*D0®+»I19,* NONCATBON CHEMICAL CONSTITUENTSIS)®/
1T20+" TYPEIS) OF CARBON'/I20+" PLANT GROUP(S)'/T20s" PLANT OPGANIS
21°/120+" ANIMAL GROUP(S)*s T20." TYPEIS) OF DEAD ORGANTC MATTER'/
3 T20+" SOTL ORGANTC MATTER COMPARTMENTIS)'/ T20s" SOTL HORIZON(S)™
4 /A8
IF{NFRACT.GT.0)GO TO 210
ERROP=.TRUE.
WRITE (LP,100)
WRITE(LP:200)

‘20D FORMATI*ONUMBER OF CAPBON TYPES MUST PE GPEATER THAN 2ERNTY)

210 TFANELEMS.GT.0)GO To 23D
ERRORZ.TRUE.
WRITE (LP.100)
WRITE(LP»220)
220 FORMAT(TONUMBER OF NON-CARBON CONSTTTUENTS MUST RE GREATER THaN 2F
1RO (NITROGEN MUST PE INCLUCED)*)

230 TFINPLNTS.LE.MAXPLAIGD TO 250
ERROR=.TRUE.
NRITE (LP.100)
MRITE(LP+Z40)JHAXPLA
240 FORMAT({*ONUHBER OF PLANT GROUPS FXCEEDS LIMIT OF ".I2)

250 TP(NANTMS.LE.MAXANTIGO TO 270
ERROR= . TRUE.
WITE (LP.10D)
MRITE(LP 260 IMAXANT
260 FORKMAT('ONUHBER OF ANIMAL GROUPS EXCEEDS LINMIT OF *,IZ)

270 IFINFRELM.LF.MAXCHEYCD To 290
ERROR= .TRUE.
WRITE (LPe100)
WRITE(LP«2B0)RAXCHE
280 FORMAT("ONUMBER OF CHEMTCAL CONSTTTUENTS EXCEEDS LIMWIT OF *,T2)

290 TFU(NORBAN.LE.HAXORG)IGO TO 310
ERRCR= . TRUE.
WRITE (LP4+100)
WRITE{LFP 300 1HAXOPG
300 FORMAT("NNUMBER OF PLANT ORGANS FXCEEDS LIMIT OF *,T12)

310 IFINHORTZ.LE.MAXHORIGD TO 330
ERROR= .TRUF &
HRITE (LP,100)
WRITE(LP +320 ) HAXHOR
320 FORMAT(*ONUMBER OF SOTL MORIZONS EXCEEDS LINIT OF*,T1)

330 TF(NOLIT.LE.MAXDOHIGO TO 350
ERROR=.TRUE.
WRITE (LP.100)
MRITE (LPi350) MAXDOM
340 FORMAT {*ONUHBER OF TYPES OF DEAD ORGANIC MATTER EXCEEDS LIMIT OF *
1212}

350 TF{NSCHMPT.EQ.0 «0R. NSCMPT.EG.1l
ERROR=.TRUE.
WRITE (LP.100)
MRITECLP»360)HAXSOH

360 FORMAT("ONUKBER OF SOIL ORGANIC MATTER COMPARTMENTS MUST FOUA ZFR
10 OR ONF OR THE NUMBER OF SOIL LAYERS (*.I1.,'17)

370 CONTINUF

«0Rs NSCHPT.EQ.NHORIZ)GO TO 370

TREAD=3A0
380 READ(KR+3901LDAY +ANON.LYR
330 FORMATIIZs1XsA3.TI5)

173
178
175
176
177
178
179
180
181
182
183
184
185
186
187
188
189
120
121

193
194
195
196
i
198
199
z00
zo1
zuz
zZo3
204
205
z0&
207
208
209
210
211
212
213
714
218
21€
217
z18
213
220
221

222
223
224
725
726
z27
728
223

230
23

232
233

Z38

235

238
237
239
239
2450

282
283
2un
2u5
246
287
ELE:]
2489
250

252
253
254
755
256
257
258
259
260
261

263
Z6h
265
266
267
268
269
270
271
272
273
278
275

277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
z93
9%
295
296
297
298
293
300
301
302
3013
les
305
306
3u?
3o

Modeling

IF (. NOT.SUMIKPIWRTTEILP ) 4N0IIREAD/LDAY +AHON,LYR
400 FORMATIT7:T5:" MINPUT' sI5,1K A3, T5)
HNAYZLDAY
¢ SAVEMO IS USED IN FORTRAN STATEMERT 218
SAVEHOZAMON
IYRILYR
JYRZLYR
CALL DATCHKILDAY s AMON, LYR,LHONTHLYRDAY TREAD ;1)
HONTH=LMONTH
TYRDAY = LYRDAY

TREAD=&1N

410 READ(XRs20)ISTEP
IF (. NOT.SUHINPIMRTTECL P, TN IRCAD »ISTEP
TFUISTEP.LE-OITISTEP=S I

420 IREAD=G3D
530 READUKRs390ILDAY »AMOKJLYR
TF L NOT.SUHINPIHRITE(LPs4N0ITREAN,LDAY sAHONLYR
KYRZLYR
CALL DATCHKILDAY ;AHONILYRILMONNDAYTREAD#2)
KPAY-NDAY
KSTEPS = FLOATIKPAY=-JPNAY) / FLOAT(ISTEP) + 0.99
480 WRITE(LPBSOIMDAY . SAVEMO v JYR +LDAYr AMON 2 MYR 2 JOAY o KO AY 2 ISTEP K STEPS,

»T22 " STHULATION WILL RUN FROK'»IZ,1Xs 83,75, * TO",I3,
1 1XsA3.TS/
2 T224%J0AY S'.THe6Y, TKDAY =7 .TE/
31 T22.°LENGTH OF TIMC-STEP IN DAYS =',l4/
4 TZZ»"HUHBER OF TIME-STEPS DURTNG SIMULATION ='.15/A4)
TEIKDAY.AT.JOAYIGO TN &70
ERROR= L TRUE »
HRITE (LP.1001
WRITE(LP.a60)
460 FCRMATI*DFNOTNG DATE CF STHULATION FGUALS OR PRECEDES STARTING DAT
1)
a70 KLIMIT = 1600
IF (KSTEPS LLE. KLIKTT) "0 TO 490
£9ROF = LTRUF .
WRITE (LP+100)
MIITE (LPy4B0O) KLIHTT
480 FORMAT(®0% 720+ NUMBFP OF TIME-STERFS EXCEFOS LINMIT OF*s T6/
1 TZ0, 'DATA WILL BE READ BUT SIFULATICN WILL NOT 8F PERFORMTD®)
490 FONTINUF

CALL PEADATIMREP sHDTM, NREP JTREP,FRPCRIRCHECK KR LD 43

1 S A T,

13 RTAD OATFS FOR PRINTTHG INTERMEDTATE CALCULATIONS

CALL READAT(HPRINT +MDIH:NPRINT +IPRINT+ERRORRCHECK KR LPo4)

A I T R e — S e S AT ] I ——

c READ NEFINITIONS (NHAMFS) OF STATE VARTARLES

o sy el U AL PR Y TR S S SR e SRR SR e
500 IREAD=SNS

DO 510 I=1NFRELM
505 READ(XKRe3O)I(FRANANII nJ1+J-1:3)
510 TF U NOT.SUMINPINRITE(LP«BN) TREAD, (FRANAMIT JYsd=1+3)
TFUNPLNTS.LE.UIGO TO 540
TREAD=515%
D0 520 T=1 +NPLATS
S15 REAU(KR:301IVSPNAMCL ¢d1eJ=1e5)
520 TF(.NOT.SUMTINPIWRTTEIL P+80) TREADs [VSPNAMII,J) #J=1+5)
TREAD=525
DO 530 T=1.NORGAN
525 READIKR: 3O N(ORGNAMIT 1 J1ed=104)
530 TF(.NOT.SUMINPIMRTITE (LP 801 TREADs (ORGNAMIT 1 J1sJ=1s4)
580 TF(NANIMS.LE.OIGO To S60
TREAD=545
DO 550 T=1 ' NANIMS
585 READIKR: 30 ) CASPNANIT +J14+J51,5)
550 TFl.NOT.SUMIKPIMRITE(LPs80)IREAD + [ASPNARIT +J14J=145)
580 TA(KOLIT.LE.DIGO TO 570
TREAD=565
DO 570 I-1«NOLIT
565 RFAD(KR+30 MALINAM(T #J11J=1+5)
570 IF{.NOT. 5UHINF)\|D1]FILP|RK!!IREAU!IILINAH!T“}I:J_IIEI

SB0 TFINPLNTS.LE.M)IGO TO TZﬂ
TREAD=590
530 READ(KR+ 30 JRCHECK
TF (. NOT. SUHINPIWRITE L P+50) IREAD sR CHECK
IREAD=595
N0 710 IZLsHPLNTS
D0 710 J=1rNORGAN
595 READIKRe 10)0Ws (VRATLO(IrdeX ) sK=1 # NFRELH)
600 IF (. NOT.SUHTHPIWRTTE (L Pr60) TREAD sDWe (VRATTIOIT s Js K} s K=1 s NFREL HI
GEVRATIO(Isd A1)
TFI0.LT.0.91G60 TO EBN
TFUNFRELM.E@.5100 TO 620
ERROR= .TRUE
WRITE (LP.100)
MRITE(LP 5101
EL0 FORMAT{*ODEFAULT VALUES OF CHEMICAL COMPOSTTION MAY BE USED ONLY W
1HEN THERE ARE 3 CARBON FRACTTIONS PLUS NITROGEN AND ASH ELEMENTS®/
2 * EXECUTION OF SUBRODUTINE ABORTED')
GO TO 8E0
520 L=G+0.1
IF(L.LE-NCATEG)GO TO &40
WVRITE(LP+108)
WRITECLP 630 JNCATEG»TREAD.Q
630 FORMAT(' POINTER TO DEFAULT VALUFS FOR CHEMCIAL COMPOSTPICN BXCEED
1S LTHIT OF *+T3+5X: "ERROR OCCURRED AT FORTRAN STATEMENT NO.%r 18/
2 ' UNROUNDED VALUE OF POINTER IS *.F6.3)
6o ro 710
€80 PN 650 KZ1sNFRELM
650 VRATTO(TsJsK )=DEFRATEK LY
SUM = DEFRAT{NFRELP L1
60 TO 698
660 SUM=0.D
DO 670 K=NFRAC1NFRELH
§70 SUM=SUMS VRATIO(TsJd oK}
TFISUK.6T.0.0160 TO A0
WRITE(LP,100)
MRITE(LP R8O ) TREAD
68 FORMAT(*OCHEMICAL CUMPOSITIOM VALUES MISSING AT FORTRAN STATFHENT
INO. " 4 TH)
ERROR= .TRUE.
WRITE ILP+100)
G0 TO 710
£I0 DF = 1.N/SUM
FACTVE TsJ) =0F
c TOTAL CARBON TIMES DF EGUALS DRY WT
DE 700 K=1:NFRELM
CVEG UL 1J hK DZDUeVRATIONT sk}
g VRATIO 1S SCALED SO IT EQUALS CHEMICAL CONSTITUENT AS A PROPORTION
4 OF TOFAL CARBON INSTFAD OF A PROPORTINN OF DRY MATTER



Valentine

309 700 VRATIONI+JeK) = VRATIOII»JsK)eDF

310 718 CONTTKUF

311 e T e e e e —
312 c RFAD SHED SEED POOL mIUAL CONDTTIONS

313

314 CALL TNTTTL(SEED SRATIOWMAXPLA ¢MAXCHEsHPLHTS s NFRELM4DEFRAT,

315 1 NFRELP.NCATEG:FACTSINFRACLERROR +KRLP)

316

17

318 e — e — i
319 720 IFINANIHS .LL. O co To 150

3z8 TREAD=T3O

321 T30 PEADIKXRe 30 }RCHECK

322 TF1.NOT.SURINPIMRTTE L Py50) TREAD sR CHECK

323 TREAD= 735

324 00 T80 T=L i HANIMS

325 735 READIKR+101POP(I)

326 140 IF1,NGT.SUNINPIMRITELP snrmfm.nﬂ(n

327 e e
328 READ TNITIAL VALUES OF ANIHIL BIOMASSES

329 el e s e e e e e e
130 CALL xu:nucamnrmnm.Muul.-ucur.unlls.nrnzu.ﬁzrﬂu.

331 1 MNFRELPNCATEG,FACTAINFRACL+ERROR 1KRILP)

332 e ————— e
333 @FAD INITTAL BIOMASSES OF DEAD ORGANTC MATTER TYPES

334 e
135 750 IF (NOLTT .LE. D) GO ToO 760

136 CALL INITILCCLIT (DRATIO,MAXCOH2HAXCHEsNOLTTNFRELMDEFRAT,

337 1 NFRELPSKCATEG.FACTDNFPACLIERROR +KPoLP )

3B e — ———— e e

139 [ FEAR INITIAL EIOHASSFS OF SOIL ORGANIC NATTER

340 c —— — _
351 760 T _(NSCHPT (LE. 0) GO T0 790

342 FALL THITTLACORGCRA TTO(HAXSAN ¥AXCHESNSCHPT oNFRELH s DEFRAT

343 1 Nrn[Lp.m:n[G.Hrm.urnacl.mvﬂw.xn.Lw

Ing Cmmmmm o e e

345 c GEAD TNITTAL VALUES 77 AVAILABLE SOIL NUTPIFNTS

346 .
3T TREAD=770

3um 770 READUKRY 30 IRCHECK

343 IF (. NOT.SUNINPIWPTTF (L Ps 50 IREAD (R CHFCK

350 TREAD= 775

351 00 T8N T=LINSCHPT

352 TT5 RFADIKR» 101 {CHING T vX 1o K= 1o NELEHSY

353 780 IFt.NOT.SUHINPINAITEILP+R0) IREAD » (CHINIT K ) K=1oNFLENS )

358 e ———— e ——— ——— — o e e —_—— e e
355 & READ DEPTHS OF LOWER SURFACES OF SOTL LAYFRS

356 [ —— e e e e
357 790 IF (NHMORI?.LE.UIED TO BSO

358 TREAD=RON

359 800 RFADUKR»30 YRCHECK

360 TF(.NOT.SUHINP) WRTTFILP:50)1TREADSPCHECK

361 TREAD=RLN

362 BLD READIKR+10){HORDEPIT} I 14NHORTZ)

363 IF taNOT.SUHINPIWRTTEIL Py 6) IREAD s CHORDEP T 1, T=1,NHORTZ )

364 T° LHORDFPI1).LELD.0Y60 Th B30

365 No 820 I=2+KHORI?Z

366 TFIHORDFPITILLELHORDFP (T-11)G0 To 83g

367 AZ20 CONTINUE

368 €9 To BSQ

369 830 FRAOR= .TRUE.

10 WITE (LPo1DD)

371 MRITE(LP+Ba0 ) (HORDEFII1IZ1NHORTZ)

312 840 FORMAT{'OFRROR TN DFPTHS OF SCIL HOPIZONS. "+6X."DEPTHS ARE® 6F 7.00
373 RSO CONTINUE

374 BEN PETURN

375 FHD

SuBrouTINE DATCHK

BIOHME*DESERT2SYKFI1}, DATCHK

SUBROUTINE DATCHK [LDAY,AHONsLYRLHONTH NDAY s TREAD K1
LDGICAL FRROR

COMMON /FTLES/ KRy LPy MS1s MS2) FS3, MSIREC, WS2PEC, MSIREC
COMHON /TYHES/IYRDAY sHDAY,HONTH: TYR: JYR:K YR+ TDAY s DAY sKDAY 4
- XMONTHE12 12 IS TFPeNSTERPSsNDAYS

COMMON FHTSC/ ERRORsRCHECKI20) 1BLANK

TFILOAY.NE.31)60 To 20
WRITE(LP+1O0ILDAY sAHON: LYR# AMON 2L YR
10 FORMAT('OA YFAR CONS™STS OF TWELVE 30-DAY MONTHS.
= 1XsA3:I5¢" WILLBE CHANGED TO 30 *,A3.75)
LDAY =30
20 TFILDAY.LE.0 .OR. LOAY.CGT.301€C0 TC 100
IF (LYR.LF.0) GO YO 100
b0 70 I=1.12
TIFILAMOCN .EQ. XMONTHIT}IGO TO 220
70 CONTINUE
‘100 ERROR=«TRUE.
WRITE (LP.8745)
BT45 FORMATI/TI0E(%s ")y "s */T3Us"s
G0 TO (1011025103108 )4K
‘101 WRITE(LFP 190)LOAYs AMON»LYR
€0 TO 800
102 WRTITEC(LPZ20 ILDAY: AMH sLYR
G0 TO #00
103 WRITE(LP2290 )LDAY . AHON sLYR
6o To apm@
108 WRITEILP»3221LDAY.AHMN .LYR
190 FORMATUI*OTHE FOLLOWING DATE OF THE START OF THE STMULATION TS MEAN
=TNGLESS" +10X 112+ 1XsA3,1I5)
220 FORHAT(®OTHE FOLLOWING DATE OF THE ENOD OF THE STHULATION TS MEWATN
=GLESS" +»10%+12+1XsA3,75)
290 FORMATI(*OTHE FOLLOWING DATE OF A REPORT IS MEANINGLESS *#10X: I24+1Xs
=A3.I5)
322 FORMAT("OTHE FOLLOMING DATE FOR PRINTING INTERHEDTATE RFSULTS IS M
=FANTHGLESS *+10X+I2,1%:A3,75)
BOD RFTURN
820 LHOKTH = T
HNAY=30 » (LMONTH-11 + LDAY
TIFLLYR.FG.IYRIGO TO an0
NDAY = (LYR-IYR)s360 + NDAY
900 RETURN
END

THE DATEY , T3,

ERRCP *'/T30sBL%s "), %)

SusrouTINE READAT

ETOME «DE SERT2SYHI 1), READAT

CE@dD AL N

=

SUBROUTINF READATI(MREP sMDIHs NREP s TRPF P4 ERRORsRCHECK ¢ KR 4 LP+ TSW TCH)
LOGICAL FRROR
LOGICAL SUMINP»SUVINF: SUAINP sSUSTNP
COMMON SECHOCH/ SUMINP sSUVINP:SUATNP ,SUSTNP
DIHENSTON MREPINOIM) ,RCHECK (20)
2 FORMATI1A15)
7 FORMATITT.IS:* READAT® 41478
180 FORMATITZ2,1XsA3,75)
185 FORMATITT7:I5," READATY s TS, 1XsA3s 15}

24

READ NUMRER OF DATES

TREAD=28B1

281 READIKR«2INREP
IFt.NOT.SUHINP IMRTTEILPy 7)IREADs NREP
IFINREP.EQ.0)CO To 3P

PEAD DATES

TREAD=282
DO 300 TREPS1.NREP
282 READ(KRs1A01LDAY rAHONILYP
IF Lo NOT. SUHINPIWRITEIL Py 1ASIIREADILDAY ) AHDN, LYR
MHIKUS=HOTH-1
TFITREP.LF.HHINUSIGO TO 288
ERROR= +TRUE «
MRIYE (LP+8745)
B745 FORMATI/TI0080 e ") % "/T30"s
GO TO (283,283,283,254 11 TSHTCH
283 MRITE(LP285)HHINUS
G0 TO 30D
285 WRITELLP,786)MHTNUS
60 TO 300
285 FORMATI*DMAXTHUM OF*s13:' INTERMEDIATE REPORTS HAS SEEN EXCEEDED®)
2BE FORMAT (*ONAXTHUM OF*+T3:" DATES FOR PRINTING TNYERMEDTATF CALCULAT
—~TCHS HAS BEEN EXCEEDED®)
288 CALL DATCHKILDAY AHOKsLYR.LFON NOAY,IREAN, ISHTCH]
MREP (TREF) ZHDAY
300 CONTINUE
IFINREP.LF,.1)60 T0 3P
DO 308 T=2 eHREP
TFIHREPIT1 .GT.MRFP(T 1 )1G0 To 308
ERROR = TRUF.
MRITE (LP.BT45)
GO TO (30 ,30L:30 3021 TSHTCH
301 WRITEILP.303)
60 TO 306
302 WRITECLP.304)
‘303 FORMATI'BDATES OF REPORTS ARE OUT OF ORDER*)
308 FORMAT(®ODATES FOR PRINTING TNTERKFOIATE CALCULATIONS ARE OUT OF 0
—RDER ")
'306 WRITECLP 30T 1IMREP (L )y L= 10 KREP ]
307 FORRATI® DATES ARE *.20I5)
388 CONTINUF
*309 MREP(NAFP+1)=9999
DO 318 TRFPZ1.HAFP
TF{HREPIIREP) .GE.JDAYIGO TO 311
310 CONTINUE
311 RFTURN
END

ERROP *Y/TI0.80% *), ter)

SuBrouTINE INITIL

BIOME sDESERT2SYMI1).INTITIL

fonn

SUBROUTINE INITIL (SV XRATIO I HKsFINK ODFFRATNFRELF NCATF Gy
— FACTXsNFRACL«FRPORIKR,ILP)
LCGICAL SUMTNF sSUVINF: SUATNP #SUSTNF
LOGICAL FRROR
COHMOK /EMHOCH/ SUHINR ASUVINP, SUATNP SUSTHP
DITHENSTCN SYIHT oMK ) e W ATTOCHMT oMK} o FACTXIMT 1o PCHE"K (2 DY
PTMENSTON OFFRATINFAFLPINCATFG)
1 FORKATITF10.00
3 TOARMAT(2NA4)
5 FCRMATIT7I5:" INITILY 24%.20A4)
6 TCRMATIT7+I5:" INITIL'+7F16.5)
BT4S FORMAT(/TIO0rBE s “1a e /TS50 "
TREAD=572
577 RFADIKR: 3)RCHECHK
TR, NOT.SUMINPIMRTITE L Pe SITREAD: RO HECK
TREAD=5TS
DC 595 T=1HI
575 READ(KR LIDH + (XRATTOIT 4K}y s NK)
IF (. NOT.SUHINPINRTTE PsRITREAD, DU XRATTOIT 1K) ) KT 14NK )

ERR QR EANSUGBLTE T te )

AECAUSE DF THE FOLLOWING STATEMENT, THE FTRST CHEMICAL CONST ITUENT
SHOULD NEVER BE HMORE THAN 100 PER CFNT 0F ORY MATTER

LZXRATIO(Ts1)+0.01
IFEL.LT.116Q TO S7E
IFIL.LFNCATEGIGO TO 576
ERRCR= «TRUE .
MRITE (L®sBT745)
WRITECLP A U3 )HCATFG TREAD,L
483 FORMAT ('N';T20:*POTNTER TO DEFAULT VALUES FoR CHEMTCAL 'COHPOSITIC
-N EXCEEDS LIMIT OF *,13/T20,"ERROR OCCURED AT FORTPAK STATEMENT KO.
=i T4 ' OF SUBROUTINE TNITIL®/T20."VALUE NF POINTFR WAS®,T3)
60 TO 535
576 DO 57T KZ1iNK
577 XRATIOITXK) = DEFRATIK,L)
SUN = DEFRATINFRELP L)
G0 TO 585
578 SUN=D.0
00 580 K=KFRAC1/NK
580 SUMSUM+ XRATIO(T K}
TF(SUN,.GT.D.0160 TO GRS
ERRCR = .TRUF.
WRITE (LP:8T785)
MRITECLP 460 ) TREAD
460 FORMAT("NCHEMICAL COWP OSITION VALUES MISSING AT FORTRAN STATEMENT
=ND+*+T5¢" IN SUBROUTINE INITIL")
60 TO 595
585 DF=1.0/SUK
FACTX(T)I=0F
DO 590 K=1:NK
SVIT KI=DHeXRATTO(T K1
590 XRATTOIT:K)I=XRATIO(I K )eDF
595 CONTINUF
RF TURN
END

SusrouTINE GINPUT

BIOMEsDESERTZSYMI1).GINPUT

SUBROUTINE GINPUT
LOGICAL SUMINP +SUVINF: SUATNP +SUSTNP
LOGTCAL SUINITSUINTH,SULASTsSUGRFS:LHINLMAX ERROR
LOGICAL SUPLNT ¢SUANTHs SUDOM»SUSOTL
COMMON ZECHOCH/ SUMIN »SUVINP: SUATNPSUSINP
COMMON FFTLES/ KRs LPs MSls MS2y MS3y HSIRECs MS2REC, M53INEC
COMKON /SMTCHS /SUTINT T, SUTNTM» SULAST SUGRFS »SUPLNT »SUANTM, SUDOM »
4 SUSOIL
COMMON /MTSC/ ERRORRCHECKIZD) »BLANK
COMHMON /GLIHS/ LIMGRAsLIHMPGsLIMCUR
COMMON /GRINFO/ VNAM(G0)2TBOUND(BO 3 ) IADRES (E0) 2NVOLS
COMMON /BRAPHSZ PFRIOC»JXXX+sNGRAFS IHCURVZ,
| JDATI12) oXDATEL2)YsLDATIL2Y o
e LHINIG O} s LMAX(S0) o AMINIG ) sAHAXT 800
e NCURVSIAO0) s JADRESTED)
DTHENSTON JUCS),FTLLERILI) TTTLECLAY »EXPLANLTY



25

FOUIVALENCE (JJE112JdTldy 1JJ020eddd1 e LJJE31 000K
DATA FILLFR/11%0.0/s SUBHNAN/"GINP "/
DATA STOPP/"STOP'/

4
10 FORMAT('0*+100¢"="}/" GINNING EXECUTION OF SUBPOUTINE CINPUT
1- READTNG OF INSTRUCTIONS FOR GRAPHICAL OUTPUT® /LX.100('-"1)
20 FORMATI14I5)
30 FORMATIZODAG)
a0 FORMAT(*0":T20:"GRAPHICAL INPUT WILL BE SKIPPED AS REGUESTED®)
S0 FORMAT(A8¢1X 315207 A8)
GO0 FORHATI®0"TZ0,*'RFOUFSTED NUMRER OF GRAPHS EXCEEDS LIMIT 0F*.T3)
70 FORMAT(/TI080% * 1 +*7T300 % ERROR =T/T30.80% ') 1
c

TFl.NOTSUHINPINRTTEILPy10}
TSAVE = 1
TF(,NOT.SUBRFS1G0 TO 20
WRITE(LPs5O)
co T 370
80 TREAD=90
80 READ(KRe 30 JRCHECK
TF1.NOT«SUHINPINRITE L Py100) TREAD. RCHECK
IF (RCHECK (1) .HE -SUBNAM 160 To 90
100 FORMAT (T7,T5," CINPUT *s 4X220A5}
KCURV TS A COUNTER FTR CURVES IN THE SIHULATTCH
TCURV IA & COUNTFR FOR CURVES TN A SINGLE GRAPH
KCURY=D
120 FORMAT (T7.I5:% GTNPUT",1818)
TGRAF=O

oo

135 CONTIHUE
TREADZ140
THC® IS THE NUMBEP OF CURVES ON THE GRAPH,
STITLE' IS THE TITLE OF THE GRAPH
140 READ(KRs1SOINCTITLE
150 FORMAT(T1,1Xs18A8)
TFioNOT.SUNINPIURTTEI Ps 1601 TREADSNC s TITLE
160 FORKAT (T7,I5:' CTNPUT '+15,1Xs2084)
IF (TITLE{1) .F@. STOPP) RO TO 338
TERAFZIGRAF+1
IF (IGRAF .GT. LTMEPA) RO To 33§
MSZREC = TSAVE
WRITE(MSZ*MSZRECITITLE
ISAVE = TSAVE + 1
IF{KC.LE.LTHPE +AND. NC.GT.01 GO TO 180
ERROR= .TRUE .
WRITE (LPs7D)
MRITE(LP 170 ) IGRAF )L THPG
170 FORMAT("OREQUESTED NUWBER OF CURVES IN GRAPH KO.'s
1 I3." EXCEEDS LTMIT OF*,13)
180 HCURVS {TGRAFIZHC
TREAD=190
190 READ {(KR:2001 LMIN(IGRAF) LHAX {IGRAF ) ANTHITGRAF ), ANAX (TRPAF )
‘200 FORMAT (2L1+68X,2F10.00
TFL.NOT.SUHINPIMRITE (LP,210) IRFAD:LMINITGRAF ) s LMAX(IGRAF 1a
- AMINCIGRAF ) s AMAX(IGRAF)
210 FORMAT (T7:I5:% PTNPUT *4aX 4201 +BXe2F10.2)
Sl S Y, A i s S

c REGIN LOOF FOR FACH CURVE IN THIS FRAPH

a0

IREAD=230
D0 320 TCURVZLWHC
KCURVZKCURVs 1
TF (KCURY .LE. LIMCURY GO To 230
ERROR= aTRUE.
WRITE (LP+T0)
WRITF(LP1220) LIMCUR
220 FORMAT (*OREQUESTED TOT AL WUMBER OF CURVES EXCEEDS LIMIT OF*yI3)
€0 To 370
TSTQRE' HOLOS THE VAPTABLE NAME T0 BE GRAPHED
*JJCI)* HOLDS THE 3 SUBSCRIPTS (IF ANYI0F THE ELEMENT IN THE
VARTABLE NAME. 1T IS EGUIVALENCED TO JUTsJdJdJ AND JJK
"EXPLAN' HOLDS THE LABEL OF THE CURVE
TFILLER' IS A DUMMY ARRAY USEN T0 MAKE THE RFCORD LFNGTH 18
WORDS, THE SAMF AS THE LENGTH OF THE "TITLE® ARRAY
230 READ (KR:S0) STOREsJJs FEXPLAN
TF(.NOT.SUMINPIWRITE (LP»2490) IREAD, STORF rdJsFXPLAN
240 FORMAT (T7.I5¢' EINPUT *48XsA80 1K 3T5,20X 1748
MSZREC = ISAVE
WRITE(MSZ'HSZREC) EXFL ANSFILLER
TSAVE = ISAVE + 1
DO 250 T=1uNVELS
IF{STORE.EQ.VNAN(TII™ TO 270
258 CONTINUE
RROR = «TRUE.
WRITE (LPa70)
WRITECLP 260 1STORE » ICR AF
260 FORMATI"OTHE VARTABLE HAME *'* pA4y *** TN GRAF NO.*»I3,* IS TWALTP
1"

Aaocann

EO TO 320
c *T* NO POTNTS TO THE VARIABLE NAHE BEING GRAPHED

270 DO 280 J=1.3
TFUJJE S« GT.IBOUNDIT »J 3160 TO 290

Z80 CONTINUE
GO0 TO 310

290 ERROAR=.TRUF.
WRITE (LP+T0)
WRITE (LP300) JoSTOPT s dp (IBOURNIT oK) ¢K=1 23

300 FORMAT(*NVALUE OF DIMENSION® +T3+" OF " pA0s " (" 2124 e s120%0 "0 12,
1 "1 TS TCO HIGH®»S5X +" BOUNDS ARE ('oT2+" 2" 272"+ "+ 12,4%)1")
80 TO 320

c NOM CONVERT THE SUBSCRIPT ADDRESS T0 THE PELATIVE ADDRESS IN
c CARE USTINT THE STANDM D FORMULA:, AND REMEMBERING THAT 'TA FORTRAN
c ARRAYS TUE FIRST SUBSCRIPT VARIES TASTEST AND THE LAST SUPSCRIPT
c VARIES SLOWFST
310 L1=n
IF (JJK.GT.0) LLITEBOIND(TI, 1) *IB0UNDII,2) of JUK-1)
Lz2=0

TF (JJJ.ET.0) LZZTIBOINDIT 10+ 00Jd=1)
IF (JJT.LF.0) JuT=1
JADRESIKCURVI-IADRESIT ) #L14L2+JJT
320 CONTINUE
330 "0 TO 135
335 WRITE ILP«BO) LIMGRA
TGRAF=TGRAF

CONTTNUE
NGRAFS = TGRAF
340 TFU.NOT.SUMINFPIMRTTELIL Py 3S0IMCURVINCPAFS
350 FORMAT ('D"+T23,"A TOTAL OF*.I3," CURVES WILL BF PLOTTED ON*»
1 T3:" GRAPHS")
NCURVI = KCURY
IF (o NOT. SUHINPIMRITE (LP+3601 (JANRES(T) sT=1 #NCUPY2)
360 FORMAT {723, 'ADOPESSFS OF VARTABLES 10 BE GRAPHEDZ Y,
1 100/723,10T100)
370 RETURN
F KD

Modeling

SusrouTINE EINPUT

SUBROUTINE ETNPUT

BIOME®DESERT2SYM(1 ). EIKPUT

o

C VERSION FOR USE WITH PANDOM ACCESS FILE NF EXQGENOUS T AT &

REAL LAT

LOGICAL SUHMINP ySUVINF:SUATNP sSUSINP, RATNCH (ERROR +PRINT
COHHON FECHOCH/ SUMIN 1SUVINP: SURINP +SUSTNP

COMMON /FILES/ KR+ LP: MSl, MSZs MS3, MSIREC, MSZREC, MS3IPEC
COMMON ZTYMES/IYRNAY M DAY MONTH: TYRy JYRIKYR+INAY 2 DAY sKDAY »
1 XMONTH (12 ) s ISTFPe HSTEPS 1 NDAYS

COMMON /PRTING/ IREP NREPMREP (21) +IPRINT, NPPINT +HPRINT(Z1 1, PRINT,
1 PLACE(L8) +UNLTSI8)

COMMON /MTSC/ ERROR. RCHECK(20) +BLANK

COMMON /WTHRV/ DATMINsDATHAX (DARAIN: DAEVAP JDAPHOT

COMMON /WTHRP/ FACTOR: APHTBPHT: RAINCH

COMMON /EXSAVE/LRFCa JYREXO0s» KYRFXOs4 LASPFC

COMMON /WIHRP2/ FACT T+ FACTE

DATA SUBNAM/TEINP'/

ne

10 FORMAT (7F10.0)
20 FORMAT(1015)

25 FORMAT (77, I5: * EINPUT': &X: 1015)
30 FORMAT(10FS5.0)

40 FCRHATI(Z20A4)

50 FORMAT (T7,15," EINPUT '28X,2044)
EQ FORMAT (L1)

T8 FORMAT (T7:I5:" ETNPUT "sbiXsL1)
B0 FORMAT(/TI0+8(%s *)s"a"s/T30s "

ERR QP *Y/TI0A0 *aater)

“an

95 TF{,NOT.SUMINPIMRITE (LP.100)
100 FORMAT(®0®,100("-")1/" BEGTNNING EXECUTION OF SUB7OUTTNE EINPUT
1— READING OF EXOGENOUS VARIABLES'/1X.10D("-"1)

10
110 READIKR+80,ENNZA00 JRCHECK
IFL.NOT.SUMINP) WATTE (LF«501 TREAD,RCHECK
TF{RCHECKE 11 . NF . SUBNAMICGO To 110
READ FACTORS WHICH HW TIPLY TEHMP, PATN AHOUNTS: AND EVAPORATTON

TREAD 180
180 RFAD (KR»a0) RCHECK

TF (.NOT. SUHIKP) WRITE [LPsSN} TREADs ACHECK

IREAD=IS0
150 READ (KR+10) FACTY. FACTOR, FACTF

IF [ .NOT. SUHINP) WRITE (LPs160) TREADSFACTTsFACTOR,FACTE
160 FORMAT(TTsIS," FINPUT' «TF16.8)

TREAD = 200
200 READ {XRs80) RCHFCK
IF (.NOT. SUMTNP) MRTTE (LP,sS0) IREADe RCHECK
TREAD = 210
210 READR (KR+20) JYREXD:XYREXD
IF (.HOT. SUMINP) WRTTE [LPws25) IRFADs JYPEXO. KYREXO
LASRFC = (KYREXQ - JYREXD + 11 + 368

C READ LATITUDE
e e e
TREAD — €10
610 READ (KR»8@) RCHECK
TF {.KOT.SUHTNP) WRITF ([LP»50) IREAD: RCHECK
TREAD=EZD
620 READ(KR.1DILAT
TF1.NOT«SUHINPIMRTTEM Py 638 TREADILAT
630 FORMATITT:IS:* EINPUT'+F16.5)
IF (LAT ,GFE. 25.0 .ANC. LAT JLE«. 85.00 GO TO 638
WRITE (LP¢B3T)
B3IT7 FORMAT (' Se=
=K5 SUSPICIOUS®)
638 CONTINUF
APHT = T30.0 = 0.27+LAT * D.00T33eLATeLAT
BPHT 38.2 - 0.TAsLAT » DaleLATsLAT

POSSIBLE ERROR =

YALUE FOR LATITUDE LODO

P S e e e

TREAD 660

660 READ (KR+80) RCHECK
IF {.NOT. SUHINP) WRITE (LP¢50) IRFADs RCHECK
TREAD-E70

670 READ(KRrBOIRATNCH
TIF (e NOT<SUHTHPIWRTTE (L P, 70) TREAD +R AINCH

‘900 RFTURN
END

SusrouTINE EXOGEN

SUBROUTTINE EXOGEN

BICHEDESERT2SYMI1). EXOGEN

c
c VERSION FOR USE WITH RANDOM ACCESS FILE OF EXOGENOUS DAT A
[

LOBICAL RANGRMr GERHOK
ILOGICAL PRINT: RATHCH
COMMON /FTLES/ KRe LPr MS1le M52y MWS3: HSIREC» MSZREC: NS IREC
COHMON /TYMES/IYROAY HOAYoHONTH IYR:JYR/KYR s IDAY s JOAYsKOAY »
- KHONTHU12) s ISTEP+NSTEPS:HDRYS
COMMON /PRTING/ IREP W REP/HREP (Z1) sTPRINTeNPRINT +MPRINT(21 )¢ PRINT,
o PLACE(1B) sUNITS(B)
COHMON /VBLS/ POMIT:61,POMCET) »PDEVIE) ¢PNHVOSEEDDHIT) SFNOH W
1 ADH(10) +ADMA«DDM{ 3) s00M ToSOMI1) pSOMT e TOTNHCVEGIT #6251+ SEED T a5 1e
CBIOMI18+5) ¢ CLITII 51 CORGIL+5) ¢ CHINIL2)sPOPIL0)+CVEGYIEs5) s
CVEGO( Ta5) +CVEGVO L S) vAVEGE Te 6 s AVEGY (615 AVEGO U 71 »AVEEV O
SEEDVI 51 sASEED(T )+ ASEEDVsCBIOMACS) +ABTOM(LB) rARTOMA,CLITTL5)
ALITU3)+ALTTY Y+ CORBHES) yAORGI 1) +AORGH +CHINHIZ ) +ECOTOTIS) s
AECOTOsSHPHIG) rSHPNIB) ¢ STHIG ) STHN U8 +DUMMYV £50 ) fDUMHYAL IO »
DUMMYS(201 »OWATER(T) sOCARBOLS) »OEHDOG (6} »ONITRO(2) s OPRODULB) »
VRATIO(7 +625)+SRATTIO(T s5) s ARATION1005) +NRATION 3511 ORATIOI L 50 0
FACTVI 7261 s FACTS{T 1+ FACTA(18)FACTD(3) +FAQTCIL)+DEFRATIG 15 4
NCATEG sWSPNAMIT+5) rASPNAR (10 »5)+ ORGHAKIB »8 12 FRANANIS 30
ALINANIZ:5)
COHMON FWTHRY/ DATHIN:DATMAX D ARATIN: DAEVAP »DAPHOT
COMMON /WTHRP/ FACTOR: APHTsBPHT:RATHCH
COMMON FEXSAVE/LRECy JYREXOs MYREXOs LASRFC
COMHON FWTHRPZ/ FACT Ty FACTE
COMMON /RATNGH/ RANVECI&). RANGRH: GERHOK

=l OB AN NEWN

IF (TDAY .GT. JOAY) M@ TO 105
LREC = (TYR-JYREX0) * 360 + IYRDAY - ISTEP
DUKMMYALZT) = 0.0
JREC = LREC + 1
WRITE (LP#100) JREC
100 FORMAT(*OFIRST RECORD READ FROM MEATHER FILF WILL BE'.T7



Valentine 26
37 TF (JRFC LLT. 1) MRITE (LP.102) Py i
38 182 FORNAT (+%y 753, *+ 360') 6% 550 CONTINUF
33 06 105 L148 66 6o To %00
a0 108 RANVECIL) = 0.0 67 ‘600 WRITE(LP 610 1ERRSUM
a1 RANGRM = .FALSE. 68 610 FORMAT(®OCUNULATIVE ERROP IN DECINC AT END OF STWULATION =%, G13.5)
a2 CERMOK = «FALSE. 63 ‘300 RETURN
43 ‘105 CONTINUE 70 END
a8 7= (IYRDAY+280.193.15 16 /180,
15 DAPHOT =1 APHT +DPHT#SIN(Z)1 /60,
ag 91 = 0.0
87 87 = 0.0
48 83 = 0.0
a3 as = 0.0 SusrouTiNE TOTALR
.
:': :;EE = t:: - ;srn: BIOHESDESERT2SYHI11. TOTALR
52 D0 260 TREC = JRECIKREC ; SUBROUTINF TOTALR
53 HSIREC = TREC
54 IF (WS3IREC .LT. 1) MSIREC = HSIREC + 360 3 DTHENSTON SUMS(179)
55 za0 TF  {MSIREC .LE. LASRFC) 60 TO 250 a
56 MSIRFC = WSIREC - 360 s COMMON /NUMS/ NPLNTS &1 ANIMS s NORGAN: NELEMS) NFRACT +NOLTTIs NFPAC 1
4 A i 5 - NFRELM «NFRELP sHORDEP (6) sNHERIZ N SCHPT
o/ a5 WRSEAY - kSIREE 7 COMMON ZVBLS/ POM(T746) P OHOC 73 +POMVIE) sPOMYOsSEEODHE T sSERDN Y,
Za READ {MSTTHSIFEC) DA ING OATFAXs PPT. DAFVAP 8 1 ADM(LO) sADMA,DOM (3} ,DOMT,SOMT1) »SOHT #TOTDMyCVEGIT 16451 +SFED (T 554
o r EHETRC LA CPET ST Gubl USTHE LEPerh) TYRNERE RS 3 2 CBIOME1055)sCLITI3,5)¢CORGIL 51, CHINGL 12 }4POPE10),CVEGY I 8+
= S T e e 10 3 CVEGO(7+5) yCVEGVOLS) s AVEGIT46) rAVEGY LG )» AVEGOCT) sAVEGYO s
BE TATHIH TATHNX e PEEL, L = an 11 4 SEEDY(SIsASFEO(T )1 ASEEDY CBTOMA(S) »ABTOM (101 ;ARTOMA,CLITTIS) »
82 268 FORMAT(TE f RYRDAGI CrOAT RN BATHAR (R EREDEEVAR SNARHOI= Yo 12 5 ALITIZ)eALITTsCORGHES) 2AORGI1) 2AORGHCHTHHIZ ) sECOTOT (51
o3 7 SATREOE B 13 6 AECGTOrSWPHIE) 1SHPNIB) 2 STHIG 1+ STH(B) sDUNHYV (501, DUHNYALS D} ,
B4 00 252 L=1+3 18 7 DUMMYSIZ0) +OWATER(71s0CARBO(S5) +GENDOB(E) yONITRO( 21 OPRODULEY »
g8 252 EINVECTLh== eV ETL Mo 1s 8 VRATIO(T:6»51sSRATTOIT 51 s ARATIO10: 51 »ORATIOC 3251, 0RATIOND 514
6§ RAHVECIN) ‘= RAT 16 9 FACTVO7:6)«FACTSIT) FACTAILO) sFACTDE3) dFACTO(L 1 DEFRATIEALS) »
67 SUK = .0 17 = NCATEG,VSPNAM({T15) A SPRAM{10 450+ ORGKAK (6 »8 ) s FRANARIS 131,
1] 0o 253 L1448 in & RLEHAR R
(31 257 SUH = SUM + RANVECIL } 13 COMMON ZXTENTS/ LIMIT,LIMTOT.LIKDRY
10 JE" SR cRea A NNT IR MERY = #TRUE. 20 EQUTVALENCE (SUNS/CVEGY)
11 61 = 01 + DATMIN + FACTT 21 i
7z 97 = 02 + DATHAX + FACTT 22 c
73 81z axieRTeEACRaR 23 IE 200 FELAELRTOY
T8 Gu = a4 + DAEVAP * e
75 260 CONTTHUF ;; S iet | ks U P = e O
18 AREC = kRER 26 COMPUTE TOTALS OF PLANT STATE VARIARLES
77 DATHIN = @l / ISTEP SR e R e e e e N SN N S O
i Dadfhy = Lttt 28 IF (HPLHTS .LE. D) GC 7O aso
5 HaRAIH. = 29 DO 835 T = 1:NPLNTS
80 DAEVAP = 68 4 ISTEP : o b
a1 TF (IDAY .EG. JOAY) DARATN = 0.0 N -
az OWATER (1)=0WATERIL) +DARATH ;; !;gu'nm Q7 BN
83 TF (PRINT .0R. IDAY .f0. JDAY) WPITF (LP,3UD) DATHTN, FATHAX, 33 S ¥ S YRECENS
B9 = OARAING DAEVAP: DAPHOT I A= CVEEU-J-K;
a5 300 FORHAT (*0—-—+ EXECUTTNG SUBROUTTNE EXOGEN'/T7,% DATHIN DATHAX s R TR
e =DARALI DAEWAR. IDAPHOTY. TTe3bel) 35 828 CVEGV(JiK) = CYEGVIJIK) + A
a7 TF (DATHTN .GE. DATMAX .OR. DATHIN .LT. -20. +0R. DATHEE .GT. §5.) o 00 829 K SNFRACI +HFRFL M
am - MRITF (LPyaDO) DATKIN, DATHAX, TYP. IYPOAY,IRFC 38 Pl el e
as 40N FORMAT (*OTHE FOLLOMING VALUES OF HTN AND HAX TEMPERATURE LOOK SUS 5 dSieh
a0 “PTCTIOUS -*» ZF10.1/ * YEAR 'y I5:5Xs?JULTAN PAY =%4T5,5%s xa EOrBOETE S ER AN
a S REBOER §1 4Z9 CHEGVIJsK) = CVECVIJIK) + A
a2 i Ll az AVEGIT J1=8
a3 PUHRYA{28) = DATMAX o TRy (N R ERET A
34 PUHMYA(Z7] = OUMMYA(77 ) + DARATN % w3 Eifin
as OUHMYAL2E] = DAEVAP P e
96 DUHMYA{25] = DAPHOT a6 215 AVEGVOZAVEGVO +
a7 PETURN a7 00 860 J=LIHORGAN
23 END 48 DO W60 K = LiNFRELM
43 460 CVEGVOIX) = CVEGVO(K 1 + CVEBVEJsK)
0 ——m—————— e e e
51 EONFUTE TOYALS OC DEAD ORGANTC MATTER STATE VARTABLES
52 - - —— —— e ———— —_—
SusrouTINE STVNEG :: us0 ;: é'ié"?':'i'.;ufx’f“ To 520
BIOHEDESERT2SYNI1 ). STVNEG 55 8=0.0
SUBROUTTHE STVNEG (T8DRs Ay X SUCUMF) 56 DO 898 K - 1¢NFLEMS
2 LOGICAL SUCUHE 57 438 CLITTIKI = CLTTTIKY + CLITUT,K)
3 COMMON /FILES/ KR+ LPr M5l HS2s WS3, MSIREC, WS2REC, MS3REC 58 0C 500 X = NFFACTHEETLH
5 COMMON #TYMES/TYRDAY MDAY tMONTHs TYP, JYRaKYR s TDAY s JOAY sKDAY & 59 A = CLITET«K)
5 KMONTH( 1212 ISTEPHSTEPS (NDAYS 50 CLITTEK) = CLITTIKY + a
6 COMMON /GRINFC/ VHAMIED) 2 TBOUND (S0 131, TADSES (60) sAVBLS 51 500 R=BeA
¥ COMMON /SVNEGC/ERRSUM, ISVADR (61 62 ALTT(I178
8 ¢ 63 510 ALITTSALITT+B
] DATA NGG/L3/ sNNAMES/ 6/ 64 et
10 c €5 cuwmf TOTALS OF SOIL STATF VARIBLES
11 I NGQ IS THE NC. OF VARTABLE NAMES PRECEDINC THF STATE Vv ASTABLF 66 -
17 c HAMES IK THE /VBLS/ COMMON BLNCK 67 SZ0 [F(KHORT?.LF.01G0 TO 560
13 c &8 N0 580 T = 1/NSCHPT
14 c TADR IS THE ADORFSS 0F THE ELEMENT RELATIVE TC CVEQ(1.1,1) Rs rZ0.0
15 TFITADR.EG.01G0 TO 60N 0 no 528 K T 1sNELEHS
16 DO 10 I=1sHNAMES 71 CORCGHIK) = CORGH(K) + CORGII4K)
17 K=HNANES ¢ 1 -1 72 528 CHINHIK] = CHINHIK) + CHIN(IK)
18 IF(IADR.GF.TSVADRIK) IFD TO 30 73 DO 530 K = NFRACINFPELK
19 10 CONTTNUE 74 A = CORRITK)
20 MRITECLP 201 75 CORGHIKI = CORGHIK) + &
21 20 FORMATI®O®,T20+'ERROA IN SUBROUTTKE STVNED '/ 76 530 B-B+R
22 - T20,"CHECK COHMON BLOCKS AND INITIAL VALUE STATEMENTS®) 71 AQRCITIZR
23 fo To snn 78 590 A0RGH=AORGH+E
28 c JANR IS THE ADDRESS 0F THE ELEMNT RELATIVE TO THE FIRST ELEMENT 19 fmmmmm e e e
25 c TK THE KNG'TH VARTABLE NAPE IN THE /VALS/ COMMON BLOCK 80 COMPUTE TOTALS CF SHED SEFOS
26 30 JADRZTADR-ISVADRIK )1 81 Crmmmmm e — ——
27 KNG = K + NOQ 82 560 TF (NPLNTS JLE. D) G0 To 700
28 c KNG POINTS TO THF VEL NAMF IN COMMON 83 D0 585 T = LyHPLNTS
29 IBOUNE (KNG, 11 LY A=0.0
10 IBOUKDIKNG 2} 85 00 578 K = 1.HELENS
31 TBOUNDI KNG T) 26 578 SEEDVLK) = SEFDVIK) + SEEDIT.K)
32 81 DO 580 K = NFRACIeNFPELM
33 88 A = SEEDITWK)
38 83 =B+ A
35 IF (J1.FG.01E0 TO 4601 30 540 SEEOV(K) = SEEDVIK) + A
36 IF (J2.NF.006C TO 35 a1 ASEED(TI=P
37 T1zJADR EH 535 ASEEDVZASEEOV+S
38 60 T0 460 93 e — e — e e
39 35 CONTINUE £ cunpuv[ TOTALS CF ANIHAL STATE VARTABLES
50 c NCW WE HWAVE EITHER A 7 OR 3 DIH ARRAY 95 T Lo e e e et
41 IF(J3.E0.0160 TO 60 96 ‘700 TF (NANIHS.LE.DO1 GO TO Tun
%2 ¢ 3 DIM ARRAYS 37 DO T30 T = 1s NANIHS
83 EL] 8I0.0
4 93 POPA = POPA + POPIT)
us JADR=ZHOD LJ ROR Y ) 100 DC 720 K = 1, NELEMS
w6 TITL1v1 101 728 CBIOMA{K)=CBIOMAIK) + CBIOH(T/K)
w7 IFLJADR.HELO1GO TO 61 102 DO 725 K=HFRACL,HFRELH
&8 137131 103 A = CBIOM(I.K)
4 JADR =YY 108 az84A
50 c 70 1S NOW FIXEQ: ANG 7 DTS ARE LFFT TO WORK WITH 105 725 CBIOMAIK) = CEIOHALK) + A
51 &0 L1ZJADR/JL 1086 ARTQH(I} = B
52 JADR=HODIJADR, J1) 17 738 ABIOMA = ABIOMA + B
53 17:L1¢1 108 fm e e e e
56 TF (JADR.HE L0160 To 81 109 cum’urr TOTALS FOR THE WHOLE SCOSYSTEK
55 1z:12-1 110 e — e — e e e
56 JAOR=J1 111 740 DO 750 K71 sHFRELHM
57 c T2 TS WOM FTXFD 112 750 ECOTOTUK)=CVEGVO (X )+ SEEDY (K ) +CBIOMALK) +CLITT(KI+CCPGHIK)
58 80 T1ZJADR 113 Arcam-n o
53 46N FRRSUM = ERRSUM +X + A 114 7 SKFRACLsNFRELK
0 IF (SUCUMF) GO To 550 115 10 IFCDTU AECOTO+ECOTOT (K1
61 W TTELLP /500 DAY XHON THUHONTH ) TYRS VRAMIKNG ) T1 0 T20 T3 0% 1 A2ERRSUM 116 RETURN
62 SO0 FORNATI® *pT2y 1XsAZo 1K 104 aX sh4e "1 20 T20% 44 1 T2 %1t e 12y 117 FHD
63 = ) T t4G18.615X:'DECTHE T %y G18.64 10X, 'CUNULATTYF ERPOR = 161446



SusrouTINE DRYMAT

BIOMEsOESERT2SYRI 11, DRYMAT

SUBROUTINE DRYMAT
&
OTHENSTON DHTOTSIAZ2)

CE)I!HDN /RUMS/ NPLHTS N ANTHS/NORGAN s NELEMS,NFRACT sNOL ITIs NFRAC 1s
NFRELHsNFRELP sHORDEP (6) +NHORTZyNSOMFT
CGHKDN FVBLS/ PDMIT96)POMOETY yPOMVIE) sPOMVCSFEDOMIT) »SEDDH W
ADM(18) +ADHA, DOMI3) +0DM T SOMEL) »SOMT o TOT M, CVEG (T +6 +5) » SFED (T #51¢

CBIOMI10,5 )+ CLITI3,5)+CORGIL »S)sCHINIL 2 1,FOPL10) sCYEGYIBLS) &
CVEGO! 745) yCVEGVOL5) +AVEG(7:6) s AVEGVIG ), AVEGO [ T) s AVEGY O,
SEEOV( 51 sASEEDIT ) s ASEEDY yCRIOMATS) pABINKL1 D) JARTONALCLITTI ) 4
ALTITII)+ALTTTCORGH(S) 1 ADORGI1) »AORGH sCHTINHI(2 ) »FCOTOTIS)
AECOTO +SWPHIG) »SUPNIA) 2 STHIE ) o STHNOB) »DUMNYV (S0} DUMHYRI3O) o
DUHHYSIZ20) +OHATER (T} +OCARBO(S) »OENDOGIE) »ONTTROI2) s OPRODUTE) &
VRATIONT +6+51sSRATIONT +5)+ ARATIOL10:5) «DRATIOC345) 4 CRATTON 1s 504
FACTVI 746} sFACTSI7 )s FACTATID)+FACTDA3) +FAQTOIL )4 DFEFRAT(G 3150 &
NCATFGoWSPHAHE T+ 5) sASPNAHLL0 1S e ORGNANIG o4 | FRANAMIS 4305
ALINAHI3,5)

COMMON /XTENTS/ LIKIT.LIMTOTLINDRY

EAQUIVALENCE (OMTOTSPDH)

PloowomeuwN-

o

B = 0.
c =0
0 50 T=1.LIHORY
S0 DMTOTSIT)IC=
N0 ZOOD I=1sNPLNTS
0=0.0
N 100 J=1+NORGAN
A = AVEGIIwt) s FACTVIIaJ)
PDHY(J} = POHYIJY + A
POMITed) = A
‘100 D=D+a
POMOLTY = D
B = Bs+D
e ASEEDI[I-FM:TSH?

oo

DO 8500 T=1,NANIMS
A = ABTOM(I)sFACTALT)
ADHIT) =R

‘400 ADMAZADMAs &
00 580 T=L.NOLIT
A Z ALITUIT)eFACTDIT)
DOMLT=A

‘500 DOWT=DDHT+A
D0 600 T=14+HSCHPT
& = AORGITIFACTOLT)
SOMIT) = &

‘600 SOHT=SDHT + A
TOTDH=PDMYO+ SEODHY +A MM A+DONT+SONT
RETURN
END

SusrouTiNE FLOWSS

BIOMESDESERTZSYNI11.FLONSS

SUBRCUTINE FLCWSS

TOMMON /VBLS/ PODMI{T, £} sPOMOCT) sPNUY(E) +POMV O SEEDDHIT) sSEDDH W
1 ADKUIU) +ADKACDOMET) o ROMTeSOMIL) o SOMT o TCTNMCVEGIT v6+5) 4 STEDIT 450y
CBIOME 10450 CLITI345 )1 CORGI115)a CHINIL 2 1P CPEID ) o CVEBY (6 51 o
CVEGOL 72 5) sCVEGVO LA s AVEG I Trb) s AVEGY UG 1+ AVECDET) s AVEGYD 4
SFEUVISY (ASEENIT) s ASEEDVCRIOMAIS) s ABTPHILI0) v ARTOMASCLITTISI
ALTTET) 2 ALTTTCORGHIES) sA0RGI1) pAOPGH CHTNHIEZ ) o FCOTOT (5 ),

AECOTO SHPHIB) 2SWPNIB) v STHIE 1uSTHUR] yNUMMYVISD ), DUMKFYR I 3G)
DUHHYS{20) »ONATER(7) 20CARBOIS) »CFNOARLE) ONTPTOL 29 4 OPRODUL & 4
VRATIOI? v6e5) e SRATTO(T 250, ARATTOLLD,5) »NRATINEI,5)s0RATION L 61 4
FACTVIT4B) hFACTS(T 1o FACTALID )4 FACTOI3) oFACTOIL J4DEFRAT IR (1 5) &
HCATEC tVSPNAN(T45) ASPHANLIN S s ORGRAFTE o4 1 s FRAKANIS 13 ),
ALTNAMIT5)

]

OCAREDIS) = OCAREOIL) - (OCARRO(Z)+CCARROT3)+CCARAO (4]
0PRODUCI) = 0PRODULL ) + OPRODUIZ)

AT TURN

FND

SusrouTinE PREPAR

BIOMESDESERT2ZSYMI1). PREPAR

SUBROUTTNE PREPAR

LOGTCAL LMINILHAX

COMMON /FTLES/ KRe LP: MS1s M52, MS3, MSIPEC, MSZNEC, KS3REC

cnnnuh ZTYHES/IYRDAY # DAY e MONTHy TYRs JYReKYR yIDAY s JDAY 4KDAY 4
XMONTHELZ) p ISTEP HSTEPS NDAYS

cmmuu ZVBLS/ VBLSA(1T50)

COHHON /GRAPHS/ PERTCN S UXXXsNORAFS sNCURVZ,

= JNAT 1 2 aXDATI1Z1ILDATIZZ) +

- LHIN(A 0) oLMAX (40 1y AMIN (4 ) LAHAXE S0 ) ¢

- NCURVSI80) ) JADRES(EN)

COHHON /PSAVE/ TRSAVE

OTHENSION FIGSIGD)

c
TFLIDAY.GT.UDAYIGO TO 10D
Jx=1
TRSAVE = 1
c PERIOD=THE LENGTH OF TIME (IN DAYS) REPRFSENTED 7Y ONE oF
- THE 110 X-AX-S TNTERVALS IN THE GRAFPHS
PERIOD=FLCAT (KDAY-JOAY 1/110.
€0 To 700

100 JXSITDAY=JDAY)/PEPTON+1.1
JX=COLUKN OF THE GRAPH TO BE FILLED DURING THF CURRENT £ XECU T ON
OF THIS SUBROUTINE
JXXXZTHE NEXT AVATLABLF COLUMM AFTEP THE ONE THAT WAS FILLED
DURTNG THF LAST CALL TO *PREPAR®
IFIJX.EQ.JXXXIRE TURN
200 DO 300 T=L«NCURV?Z
K= JADRFS(T)
c K=THE ADDRESS TN THE /VBLS/ COHMON BLOCK OF THE T'TH VARTABLT
c TC BE GRAPHED
‘300 FTGSUITISVRLSALK)
550 JXXX=JX
MS1REC = TRSAVE
WRITELMS1"MS1RFC)IXs FIGS
TRSAVE = IRSAVE + 1
IFIJX.EG.111160 TO BM
NETURN

nooa

27

600

Too

Modeling

GFLOATIKDAY-JCAY)/11.0
PZFLOATIJDAY -G
N0 700 I=1+111.10

PzP+a

IC-ACCUMULATED Jin TAN DAY

IN=P+0.1

KaW EXTRACT THE YEAR, HONTH AND DAY 0OF MONTH FROW *1p*

YR+IN/ 360

AY OF HONTH
oDITN,y360)
TFIIJ.EQ.0)1TJ=36N
TE=(TJ-11/30¢1
TAZHMOD(TJs30)
TFITA.ED.D)TA=3D
K=1/10+1
JOATIK)IZTA

XDATIK HONTHITHY
LNATUIKI=TY
CONTINUF

RETURN

END

SusroutiNE REPORT

BIDME+DESERTZSYHIL 1. REPORT

annaon6a

cea

io

20
n
40
&0
mn
ino

105

110

120

SUBROUTTINF REPORT

REAL HMINPR

LOGICAL SUINIT SUTNHT M SULAST #SUGRFS

LOGICAL SUPLNT :SUANIM:SUDOMaSUSOTL

LOGYCAL PFINT

COMMON /FYLES/ KR+ LFPs MSLs MS2s MS3, MSIREC, MS2ZREC, MS3IPEC

FUNNDN FHUHS/ MPLNTS N ANTHS s NORGAK s HELEHS s NFRACT #NOLIT s NFRAC 14
HFRELM+NFRELP :HORDEP (6] s NHORTZ s NSCHPT

COMMON /TYMES/IYRDAY sHDAY \HONTH: TYRs JYReKYR yTDAY s JOAYSKDAY »

- XMONTH{12 )+ ISTEP/NSTEPS2NDAYS

COKHOM /PRTING/ IREP NREPsHREP (21) +IPRINTNPRINT »HPRINTI(Z1),s PRINT,

= PLACE(18),UNTTS(8)

COMHOK /SMTCHS /SUTNT T+ SUTHTH SULAST ¢ SUGRFS sSUPLNT e SUANTH »SUDOM »
SuUsoTL

ﬁDHHﬂN /VBLS/ POMUTE) «PDMOLT) sPOMVIE) 1POMYO,SEEDOMIT) ,SENDH

1 ADMI10} JADHA,DDMIZ)sNOMTSOHE1) »SOFT e TOTOM2CVEG (7 96451 ¢ SEED 7 451,

2 CBIOM{I0W5)CLITI3+5)sCORGI145)sCHINEL 42 )vPOPT{10),CVEGV (B 5) s

3 CVEGO(Te5) +CVEGYOIS) vAVEGIToB) rAVEGVIG )+ AVFGO( 7) y AYEGVOD s

& SFEQOVU5) +ASEED(T 19 ASEEDY ) CBIOMALS) »ABIOH(10) +ARTOMASCLITTIS) &

5 ALTT(I)rALTTT.CORGHIS) sAORGI1) sAOPGH »CHINHIZ ) o FCOTOTIS)»

& AECOTOSHPHIG) »SWPH{B) +STHIG ) s STNIB) »DUMHYV LSO )2 DUHKYALIO) o+

T DUMKYSI20) »OWATERY 7) vOCARBOIS) +OENDOGIEY +ONTTROCZ) s OPRODULE)

B VRATIO(7:6+5) s SRATTO (751 ARATIOIL0:5) +NRATTOC305) sORATION 1, 5 4

9 FACTVITe8) sFACTS(T 1o FACTALLIDI#FACTO(3) JFACTO(L )4 DEFRAT (6,15 &

= HCATEG:VSPNAHM(Tr5) rASPHAMI10,5)+ORGNANIG +8 1 s FRANAMIS 23 )4

A ALTHAML3.5)

COMMON /TEMPZ/ PRODSPIT)

COMMON /FLUX2/ FLUXLOLT)

COMHON JFLUX3Z/FXIOTIFX2ZIT)4FXI(T)FXOLT)

COMMON /FLUX4s FXB+FXT FXB2FX9

COMMON /FLUXS/ FXigl T

COMMON fFLUXE/FX1IS(10)

COMHON FFLUXT/FXI1(1 M FX120100,FX13(10)FX18110)

COMMON /FLUXB/ FY1E(9: 5)

COMMOK FEVASAY/ FSUH

COMHON FCONSAV/ CVF

CONMON /SAVWIP/ MMINPR

DIMENSTON TOTCARIZ}+[RYHA(3) PPPI3)

DATA TOTCAR/ " 2 TOT*s AL C*/

DATA DRYMA /* DR®a"Y HA',*TTER"/

NATA PPP F o

DEN*a"STTY"/

IF THERE TS ONLY 1 CARBON FRACTION: THEN DO MOT PRINT IT AS ONE
OF THE CHEMICAL CONSTITUENTS RECAUSF TT WILL AUTOMATICALLY OF
PRINTED AS TOTAL CARBON. NFRELM IS RESET To ITS PROPER

VALUE AT END OF SUBROUTTNE.

HRITEL(LP 1 0)PLACE

FORMATI®1":2044)

TFULCAYLEG.KDAYIEO T &0

TFLICAY.GT.JOAYICO TO 30

HETTFILPs2NIHNAY s XHONTHIMONTHY o LYP s TYRDAY

FORMAT{*OTNITTAL CONOITIONS OM®1I3+1XsA3+T5, 7% "JULTAN DAY =% Ta)
f0 TO 100

MRTTEILP 401 TREP MDA Yo XHOHTH(MONTH) ¢+ TYRy TYROAY s KDAYS KSTENS
FORMATE "URFPORT NUMAFR "y I34% ON'2T21XsA30 TS 07X "JULTAN DAY =7,
= T4,7%,"DAYS ELAPSED #I15s TX " TIHE-STERS ELAPSED =*,T5)

fe To 100

WP TTECLP »TOIVMDAY rXHONTH{HONTHI ¢ TYR s TYROA Y NDAYS JNSTFPS
TARKAT(*NFINAL REPORT ON'vI3+1Xs A3 TS5 TX " JULTAN DAY T*4T8,

- TXeTDAYS ELAPSED = " I5.7Xs "TIME-STEPS [LAPSED
TOUTOTDH.LE.O.UIGD TO 425

WRITEILP/105IUNTTS

FORMAT (*NALL BIOMASS UNITS APE *,844)

IF{SUPLNT) GO TO 295

IS{NPLNTS.EQ.01GD TO 795

MRITE(LP:110)

FORMAT {/'OCCHSITTUENTS OF VEGETATIONAL STOMASS')
WRITECLP 12D ) CLFRANAMCT Y 3 Jd=1 a3 ) s TS 1oNFRELM) S TOTC AR, DRYMA
FCRMHATITZ22,913A41)

D0 1845 T=1+NPLNTS
NRITE(LLP+290)(VSPNAMIT
DO 130 J=1rNORGAN
IF(PDOMIT+J).LE.D.O01GD TO 130

MRITE(LP»140) (ORGNAH(J K v RZ10 80 s {CVEGIT v JsK )K= 1aNFRELM )y
- AVEGETa J)+POMITod)

rK=1e 5)

130 CONTTINUF

180 FORMATISX:8A4,9F12.8)

145 WRITEC(LP »150) (CVESOCI K1 +¥=1NFRELM) oAVEGOLI ) .POMOIT)
150 TORHATIGX: "TOTAL "+ T22:9F12.08)

TF INFLHTS.EG.11G0 T0 260
WRITE(LP.210)

210 FORMATI(® ALL SPECTES")

Do 220 J=1:NORGAN

220 MRITE(LP 18U ) (ORGNAM LI 1K) rK=1e4) s (CVEGVIJe Ko KZ1 o NFRELMY ) AVF OV M J )0

- POHV(J)
WRITECLP #1501 ICv’!‘GvulH-K 1+NFRELH) . AVEGVA PO MYV D

FRINT SHED SEED FOOL PIUNISSFS

260 WPITE (LPe27M
270 FORMATI/*DCONSTITUENTS OF SHED SEFDS")



Valentine

103 WOTTECLP 11200 ((FRANAMITIJ1+d=1 4304 IS 1eNFRFLH) «TOTCAR (DRYMA

108 280 PHPLNTS

105 280 MRTTE(LP »290) (VSPNAH LT 1K1 sH=1s5) » (SEEDIT K1 oK=12HFRELM) 4 ASEEDIT)
106 - SEEDDHIT)

107 290 FORKATIIX:5A49F12,8 )

108 IF (NPLNTS.EG.1)T0 TO0 2395

109 WRITELLP»150 ) (SEFDVIH) (K1, KFRELM) +ASFEDV, SEDDMY

110 [5

111 [

112 c

113 295 I°(SUANTHIGO TO 335

114 TFINANTHS.EQ.0160 10 335

118 WRITELLP 130010 (FRANAMIKILY +L=1+30 K= 1 NFRTLH) +TOTCAR DRYHA P PP
116 300 FORMAT(/*OCONSTITUENTS OF ANIMAL RIOHASS s AND ANIMAL POPULATTON DF
117 “HSITIES'/T2Z9(348 1)

118 00 310 T=1:NANIMS

119 310 WRTTE(LP+320) (ASPHAM (T sK)eK= 1550 s 1 CRTOMITaK) o X1 s NFRELM) 4

120 - ABIOKUIIADH(I)«POP(T)

121 320 FORMAT{1X1548,9F12.5)

122 TF (NANTHS.EG.1160 TO 335

123 MRITEILP 3302 (CBIOHAIK) eK=1s NFREL M) s ABTOMA JAD KA

128 330 FORMATUIXy'TOTAL'1T2219F12.5)

175 e e e
126 [ PRINT RTOMASSES CF DFAD ORGANIC MATTER

127 O e e e e e e
128 TIS IF(SUOOMIGO TO 365

129 IFINOLTT.EG.DIG0 TO 365

130 WRITE{LP 3400

131 34U FORMATI/'OCONSTITUENTS OF DEAD ORGANTC MATERTAL')

132 WPITEILP »120 1 C (FRANAMII,J11JT103 0 IS1 NFRFLHITOTCARSORYHA

133 DO 350 I=1«NOLIT

138 I50 WPITFULP 3600 CALINAMIT )K ) aK=145) s CCLITIT oK 1rK=1aNFRELM)SALITIT Y,
1135 - NONMT)

136 T60 FORMAT (1% 544, T22:9F12.2)

137 TFINOLIT.FQ.1160 TO F5

138 MRITECLP r362) (CLTTTIK) oK =1 s NFRELH) sALTTT (DONT

139 362 FORMAT(9Xs"TOTAL'+T22) 9F12.2)

140 e e e e

141 [ PRINT BTOMASSES OF SOIL QRGANTC MATTER

142 ¢

143 385 TF (SUSOTLIGO TO 385

104 TFINSCMPT.EG.O)GO TO 385

145 WRITE(LP+370)

146 370 FORHAT(/'OCONSTITUENTS OF SOTL ORGANIC MATTER®)

147 MRITECLP 120 )L IFRANAMITIK) sKT1 030y JNFPELM) s TOTC AR $DPY XA

148 0.0

149 RO 380 T=1iNSCHPT

150 H=HORDFPIT)

151 IFINSCHPTLEG.1 )G=HORDE P LNHORTZ )

152 MRTTECLP 3750400 (CORGIT K)  K=1aNFRELN) 2 AORGITI4SOMITY

153 375 FCRMATA3X:FRal1® TO'»F6.1s" CH*39F12.2)

154 380 A=HCRDEPIT?

155 TFINSCHPT.EG.1)60 TO 385

156 MRITECLP 362 )(CORGHIKY sK=] sNFRELM) sAORGH 1S DMT

157 L e ————— e
158 [ PRINT BIOMASSES OF TOTAL ORGANIC YATTER TN ECOSYSTFF

159 £ ———— —

160 385 MIITELLP.

161 390 FORMAT(/*OCOMSTITUEN TS OF TOTAL ORGANIC MATTFR TH FCOSYSTAMY)
162 MRITE(LPs120) ( (FPANAMIT K 1 KZ1231s TZ1oNFAELY ) TATCARDRYHA

163 WR ITELLP #395) (ECOTOTIK) +K=14sNFREL M4 AFCOTOTOTON

164 395 FORMATITZZ:9F1242)

165 e e -

166 [ POINT AMOUNTS OF AVATL ABLE SOIL uTurﬂAL§

167 L |
168 TrUINSCHPT.EG.0)GD TD 875

169 IFISUSOTLIGD TO 44§

170 WRITECLP»u00)

171 400 FORNAT(/ *IAVAILABLY SOTL MINERALS')

112 WRITE{LP 1200 ({FRANAMII K 11KT1 2300 IT1)NELFHS )

173 4=0. 0

178 N0 410 T=1sNSCHPT

175 G=HORDEPIT)

176 TF {NSCHPT.LT.NHORIZ )3 SHORDEPINHORTZ)

177 upnr(lP.s‘rsu.u.mnlnlr.m.x:hunrnsl

178 B10 A=HORDEPIT)

179 TF(NSCHPT.GT. xwarrsti PrI62) ICHINHIK) K= 1o NELFHS )

180 c e e e
181 c PRINT VALUES OF SOIL WATIR POTEHTIAL &HD SOTL TFMPFRATURE

182

183 425 IFINHORIZ.EZ.01G0 T0O 845

184 WATTE(LP»A30)

185 430 FORMAY(/°0'+13%,"SOIL WATER POTENTIAL [RAPS) "s8X,

186 - 'SOTL TEMPERATURE (CELSTUSI®)

187 A= 0.0

188 DO 44D T=1:NHORLZ

189 WRITE(LP 4371 A:HORDFP 111 SUPHIL)+STHIT)

190 437 FORMATIIXeFBals® TO" F6a1e” CH'aT220F10-10 20X:F10.1)

191 440 A=HORDEPLI)

192 C

1393 £

194 c

195 495 CCNTINUF

136 MRITE(LP+850)

197 850 FORMAT ( *OMATER BUDGFT (MTLLIMETERS) '/

198 ~ 10X*PRECIPITATION®s 5X» "TRANSPIRATION's 5Xr¢ "FVAPORATION': 5X»
193 — "MATER IN PROFILE®s SX, *CHANGF TN PROFILE®+§X,*STANDING WATER*Y
za0 c *MHINPR® WAS CALCULATED BY SOLLSS AT START OF SIMULATEOK

201 £ OMATER{%) = HHINPR + OWATER(1) - OMATER(3) — OWATER(7)

202 c OMATER(8)s I.Es EVAPDRATIONs IS NOW ASSIGNED A VALUE IN SLWATR
203 DELTPR = QWATER(7) - HMHINPR

208 MARITE (LPvA60) OWATERIL)s OWATER(Z)r OWATERLG): OMATER{7)4DELTPR
205 - +DUHHYS(3)

208 8EQ FORMAT (F21.2+ F18.2 4+ F16.2y F21.2» F22.2: F19.2)

207 e e e e e ———— e ——
208 PRINT ACCUMULATED FLOMS

209 2 e ————————— e
710 IF(IDAY.EG.JDAYIGO TO 900

211 IF{TOTDH.LE.D.0160 TO 900

212 WATTECLP 470 )

213 470 FORMAT(*DACCUHUL ATED £ XCHANGES OF CARBON BETWEEN ECOSYSTEM AND ATH
z14 ~OSPHERE® /10X s * CARBON FIXATION" »SXs

215 ~'PLANT RESPIRATION®:5¢»*ANIHAL RESPIRATION'+5X¢*DECONPOSER RESPIRA
216 ~TTON"+5X+"HET CHANGE IN ECOSYSTEM®)

217 WRITE(LP 580} OCARBO

z18 SB0 FORMAT (F23.2+F22.2+F 23 .21F2T421F26.21

219 MRITEILP 8501

220 490 FORMAT['OSELECTED CUMULATIVE ENDDGENOUS CARBON FLOWS ™/

221 -~ 10Xs "GRANIVORY "+ 5X»*HERBIVORY" sSX: "WASTAGE"s5Xs TABSCI®,

222 ~SSTION AN? DEATH® +5Xs "GERMINATION®y SX " LEAFTNG-0UT* )

223 WRITE(LP #5081 OENDOG

220 500 FORKAT (F17.2 1 F18,22F12,2+F23.2/F17.24F16.2)

225 WRITELLP 510

226 510 FORMATI*OESTIMATED CUMULATIVE NET PRODUCTION OF DRY WATTFR'/
227 ~ 1M Xs "AHNUAL® +5Xs "PERFNHIAL "+ SX +*PRINARY? 45X ¢ "SECONDARY *,

228 ~  5Xi 'ANMUAL-BG'»5X " PERENNTAL-RG')

229 WRTTF(LP+520)0PRODY

230 520 FORMAT(F1S.2+F18.2,F12.2,F18.2,F18.2+F17.2)

231 WPITELLP,S538)

232 530 FORMAT("OACCUHULATED NITROGEN FLOMS® /10X "HINERALIZATION®,

233 - BX:'PLANT UPTAKE")

234 WRITECLP +5A0)ONTTRO

235 560 FORMATIFZ8.2.F17.2)

736

237

238

28

239
240
241
282
243
258
285
246
2487
248
289
250
251
262
253
Z58
255
256
257
258
259
280
261
262
263
264
265
766
267
268
269
270
271
212
273
zTn
275
276
211
278
279
280
281
282
783
2884
285
286
287
288
289
230
291
292
233
294
295
295
297
298
299
300
301
302
3ol
308
305
306

x08
109
310
311
312
313
318
315
316
317

WRITECLP+550) (PRODSPII)+I=1+HPLNTS)
550 FORMAT ( "0GROSS DRY MATTER PRODUCTION BY PLANT GROUP*/ TP10.3}
WRITE (LPe560)
560 FORMAT('OCARBON FLOWS BY PLANT GROUPS®)
WRITE (LP#»570) (FLUXLO(I)s T=1+NPLNTS)
570 FORMAT (TS+*GERMINATION AND LEAFING-QUT®»T35,7F10.3)
MRITE(LP»SBOM(FX1IT) TZ14NPLNTS)
580 FORMAT (T5."PHOTOSYNTHESIS'sT35,7F 10431
WRITECLP«SS0)IFXZIT) tHPLNTS)
590 FORMAT (TS +*'RESPTRATTON' T35,7F10.3)
WRITE(LP600)(FX1011)s IZ1+NPLNTS)
‘600 FORMAT (T54°SEED MATURATION®T35:7F10.3)
MRITE(LP+E10)(FXIIT) v IHFLRTS)
610 FORMAT (TS,"SEED SHEDDINGTaT3I5»7F10.3)
WRITEILP »8200(FXa1I)sI=1NPLNTS)
620 FORMAT (T5»"ABSCISSION AKD DEATH

35, 7F10 .3)

[T e I U —— B S T S M s R
c PRIKT DEICOHPOSITION RA.OMS
Pttt e e e e L e a2 i, i e W S A

WRITE (LP»6BO) FXG+FXT +FXB,FXT

680 FORHAT ( "OLOSS FROM STAMDING DEAD + LITTEP, PORTION PASSED TO SCTL
~ ORBANIC MATTERs PORTTON LOST AS RESPIRATION, RESPIRATION LCSS FRO
=M SOM®/1X:4F10.3)

IF INANTHS .EG. N) GO To 7489

WRITE (LPyTOD)
700 FORMAT [ "OCARBON FLUMS BY ANTHAL GROUP')
WRITE (LPsT10) (FX1S(T)eI=14NHANINS)
710 FORMAT (TS5,*RESPIRATION®T30,10F9.3)
WRITE (LP,7201 (FX11(I1sTI=1sHANTHS)
720 FORMAT (TS,"HERBIVOAY!:T30,10F9.3)
VRITE (LPy730) (FX1ZIT)sI=1/HANINS)
730 FORMAT (TS, GRANTVORY® TIN,10F%.3)
WRITE (LPy780) (FX13(I1eI=1,HANIHS]
780 FORMAT (T5:"CAPNIVORY' +730,10F9.3)
WRITE (LP»7501 (FX1a(T1,IZ1,HANIHS])
750 FORMAT (TS, DETRITIVORY',T30,10F 9,31
789 CONTINUF

TX = NPLNTS » 1

TEX = NPLKTS + 2

€S = 0.0

no 752 JT1+NHORGAN c

S = 0.0
P 751 TT1#NPLNTS
751 5§ = S + FYIR(Taa}
TYIGUTIXed) T S
T52 S5 =SS + 5
IF 155 .LE. D.0) "C 7 755
FEC 753 JT14NORGAN
753 FXIEC(TXXed) = FXI6EIX. g1 7 S<
7S5 WOTTE ILPeT60) NOPGAN: NPLNTS
760 FORMAT { *OPHOTOSYNTHFTIC CARGON ANDFO TC FACH OF*» I3,* 0PEANS OF
~EACH OF*+ I3, " SPECTESs AND TOTAL Y0 EACH ORGAN FOR ALL SPECIES,*
=/" AND LATTFR TOTAL AS PFRCENTAGF OF NRAND TOTAL®)
DC 770 J=1NORGAM
770 WOIYE (LPT7801) JoFX1RTTd)s [Z10TXX)
T8N FCRMAT (TS5. TG, 12F“! 1)
e
c PRINT WETGHTED nanNIIAL fVlF‘nﬂlT‘Dh ANC TRANSPIRATIOK canF'r—‘lEMr

R (0555 S e S AR e T o L O ol el o P el B ey L)

TF [OCARBO(L) .GT. 0.0) AVEE? =(ESUK / CCARBOI(111 = TSTEP
c "CVF' IFRCH TRANSP) CONVERTS FROM UNITS OF STHULATION TO KC/wm
8T = OCARPO{I) s 2.5 » CVF
TOMATER(O1Y 1S TRANSFTRATION TN MM
OKE MM OF WATFR = 10(0.0 ¥G/HA
IF (QT .6T. D.0) WUE = OMATER{3) # 1.0F4 7 0T
WOTTF fLP+BODY AVEFZ. WUF
8N0 FORMAT { *NHEAN WEIGHT'D POTEMTIAL EVAPORATION (MM/DAY)":FS5al,
=~ 15X TTPANSPIRATION COFFFICIENT', F7.0)
q00 NFRELH=ISAVE
WRITFC(LP,310)
91N FORMAT(/4/)
RETURN
FHD

a0

SusrouTiNE GRAPHZ

BIOHE «*DESERT2SYMI1 Y. GRARHZ

SUBROUTTNF GRAPHZ

[
¢ INTEGER GrSYMBOL sPLUS) BARsBLANK
LOGICAL LMINJLHAX
COMMON /FTLES/ KRy LFe MS1y MS2s K53, HSIREC: MSZREC, S3REC
COMMON /GRAPHS/ PERTOD sJXX X1 MGRAFS sNCURVZS
JOATI1 20 sXDATELZ0.LDATIL2) &
= LHTN (500 (LHAX{SD ) s AHTN(G 0) dAHAX (40D,
- NCURVS (40} + JADRESI60
COMMON /VALS/ PADI1350)
OIMENSTON B(11891+SYMIOLB) »FICSIG0111) »TITLECLS) sEXPLANITY
PTHENSION S{al),FTLI11)
EQUIVALENCE [G.PAD)
DATA SYMREL/®A®¢"B* s C% ™ 0% "E"  "F " "G "HY/
DATA BAR/*— */4 PLUS/"+ */4 BLANK/' "7/
DATA N3/1189/+ NRYTES/ 4/

c
[
c NBYTES = HO OF BYTFS USED TN EACH WORK DOF STORAGE (MAY RE LESS
[ THAN THE NUMBER OF PYTES IN A WORD)
c N1=MO. OF WORDS DF STORARE NEEDED TC PRINT ONE LTNE
c NZ=MORNS OF STORAGE NEEDED FoR S LINES
[ N3IZMOROS OF STORAGE NFEDFD TO PRINT THE WHOLE GRAPH (81 LTINES
[ MS1REC POTINTS TO THE WEXT RECORD T BE READ FROM LOBICAL UNIT MS1
€ MSZREC PNINTS TO THE HEXT RECORO TO RF PFAD FROKW LOGICAL UNIT HMS2
¢
c
N1ZN3/uY
NP=N1sS
TSAVE
CALL rsvrrs (FI6S)
KCURV=D

DO 900 TGRAFZ1 sNGRAFS
DO 10 T=1.N3

KCURVZ JCURVSNCURVSITIPAF) -1
eI6--9.9C10
-9F30
IF(LHMINCTGRAF ) ISHALL SAMIN(TGRAF)
IF(LMAX{TGRAF} IBICGTAHAXCTCRAT)
MSZ2REC = TSAVE
READ(MSZ2 "MS2RECITITILF
TSAVE = TSAVE + 1
MRITE(LP3ONTITLF
30 FORMAT(®1'+20X+18A8/ " "
MEZREC T YSAVE
READIMSZ "MSZRECIFYPL &N SFTL
TSAVE = TSAVE + 1
IFINCURVS(TGRAF ).FQa ls ANNLEXPLANIL) .FO.PLANKIGC TO 35




AAnmooon

AMRAnnRONaGO0

a

MPITECLP +SOISYHIOLIL1FXPLAN
LLL=NCURVS LICAAF)
TRFILLL.F3.1)1G0 TO 35

00 33 T=7sLLL

HS2RCC = TSAVE
READIMS2 "MS2RECIFXPL 8N +FTL
TSAVE = ISAVE + 1

33 WRITECLP+S0)SYHSOL(T 1+ EXPLAN
35 DO 80 ICURVZJCURVIKCIRYV
bo an J=1.111
A=FIGSITITURVY »d )
IFIR.GT.RIGIRTG=n
TFIO.LT.SHALLISHALL
an CONTINUF
50 FORMATI15X A1 =
WRITELLFP.55)
55 FORMAT(" "1
60 YDIV=(BTG-SHALL) /80«
TFIYOIV.LE.0.0)60 TO 880
YPIVR=1.N/YDTV
Q=BIG+YDIV
D0 7N I=1+841
8=@-YDIV
70 StI1-0
N0 100 T=1aN3+NL
Gl 1) =BAR
‘100 G{I+Z8)=RAR
D0 200 T=1.N3sN2
GULI+28)=PLUS
200 G(TI)=PLUS

Te784)

[
nO 300 TCURVZJCURY K QURV
L=Le1

po 300 J=1.111

TL POINTS TO THE LINT (COUNTTNG FROM TOP OF PAGE) MHERF THE
70 BE GRAPHED IS LOCATED

TW POIHTS TO THE WORD IN THE
PLACED

IB POINTS 10 THE BYTF WHERE THE PCINT WILL BE PLACF
THE LEFT-MOST BYTE OF THE wORD TS THE FIRST)

INT

Q" ARRAY WHERE THE POINT MTILL RE

EASSUNING

TL=81, 5 (FIGS{TCURV: J) ~SKALL}e YO TVP
TW=140 TL—1 b4 N1 +J HBYTFS

TRZHOD(J+1 fNBYTES

IF (IB.F@.0) IB=HAYTFS

USE THE NEXT 2 EXfCUTABLE STATEMENTS FOR THE PURROUGHS BETOU
TRIT = 47 — (T3-114R
GETW) = CONCATIGITW) :SYHROL (L) #IBTT+8728)

USE THE HEXT FXECUTABLE STATEMEWT FoOR

THE IBM 36D/65 AT CITIM [ HONTPELLIFP)

OR THE NCF AT THE AMERICAN UMIVERSTTY IN CATRO
CALL COPYBY (GsSYHBOLsL)TWsIB}

CALL COPYEY (GoSYMBOLsLsTW,IB)

USE THE FOLLOWING EXECUTABLE STATEMENT WITH THE UNIVAC 1108

FLOE (IB=11%6y 62 GUIW) } FLO(O: 62 SYMROLILYY
FLDC (IB-11e6s Bs GLIN) 1} FLDID: B SYHROLILYY

300 CONTINUF
WRTTECLP 7003
GTAKAXLCABS(BIG) »ABS (SHALL)Y
NFZ1
R=100000.
0o 380 T-2.9
R=Re0.1

380 TF(Q.LT.RINF=I
DG 550 T=1.41
K1Z(T-1) sN1s1
KZZK1#N1-1
GO TO (81514254354 15 1455 28658 75,885,495 1uNT

815 WATTECLPSOLISITIGIJ)sJTK1sR2)
60 TO °

825 MRITEILPrSO2)S4I000000)1aJ=K1 K2}
BC TO 550

835 WRITECLP»SOIISETI (G101, J=K1K2)
£0 TO 550

945 WRITE(LPISODOISETIA(G(J)2J=K1K2)
f0 YO 550

455 MRTITEALP 505351, (G1J)rJ=K11K2)
GO0 TO 550

465 WAITECLF :586)SII1,(G(0)Jd=K1,K2)
60 TO 550

475 WRITE(LP 50735111, 060J),J=K14K2)
€0 T0 550

485 WRITE(LPsSOBISEI)r(GIJ}eJTKLK2)
f0 TO 550

495 WRITEILP,509)5(T1.1610}vd=K1rK2)

501 FORMAT(1X+F13.042Xs2988)

‘502 FORMATE1XeF13.142X2294)

‘503 FORMAT(1X+F13.242%X0Z0404)

508 FORMATIIX: F13.342X¢2984)

505 FORMAT(LX:F13.4s2¥:29A8)

506
507
"5a8
509
550

FORMATI1XsF13.5,2Xs2905)
FORNATILX+FL13a6s2Xr29A4)
FORMATELY e F13.742Xr2 4]
FORMATILX/EL3.5.2%,2948)
CONTINUE

WRITE(LP.T00)

WPITE{LP/ROD)JDAT
HRITE(LP+6SO)XDAT
WRITE(LP+6ODILDAT

‘600 FORMAT(BY,12T10)

650 FORMATIAX 1Z(TX,A3))

700 FORMATILTX 110 4 —m— mmmv )y 4 %)
€0 TO 200

WRITE(LP:890)BIG
FORKAT(///7///T20 +* HINTHUM AND HAXIMUN ¥
- 613.5)

900 CONTINUE

RFTURN

END

£.2.1:1
a30

SusrouTiNne GETFICG

BIOMESDESFRTIZSYM(1). BFTFIC

5

SUBROUTTINE GFTFIM (FINS)
LOGTCAL LMIN(LHAY
COMHON /FTLES/ KRs LTy MS1y HS2y MSZ: HSIREC, MSZREC, MS3PEC

COMMON /GLIMS/ LIMGRA,LIMPGILTHCUR
COMMON /FRAPHS/ PERION »JXXXs NGRAFS 1NCURY
= JUATI12) 2 ¥DATC12)4LDATILZ) »

= LHIN (8 D) s LHAXI30) s AMTNEGO) cAHAXC LD,
= NCURVS (500 » JADRESEEN )

DTHFNSTON FIGS(60,111)

TSAVE 1
HS1REC T1SAVE
PEADIMSL *MSLIRECIJX » (FTYGSET 410 IZ10LTHCUR)

UFS OF THIS GRAPH EQiAL"y

29

TSAVE

Modeling

= ISAVE + 1

TFIJX,NE LT IMRITE(LPy MO JX

50 FORMAT(*NERROR IN SUFROUTINE GETFIr.

THF FIRST VALUF OF Jx SHOULD

- 9 1, BUT INSTEAN 1S',T20)
JY =2z
100 ®S1REC = TSAVE

READCMSY "MSIPEC)IJIX o IFTGSIT UX) s I=1 LT HCUR)

TSAVE =

ISAVE + 1

TFLJX.ENJYICE TO So0

SINCE Jx TS GREATER THAN JY WF WUST FILL COLUMNS JY TO
LINEAR TNTERPOLATTON

1Jx=1) BY

JAAZIN-1
0=1.0/tax=JY+1)
no 350 T-1#NCURV?
E-FIGSIT»JY-1)
ASIFIGSII JXI-B)len
00 350 KTJYsJXA
E-Bed

350 FIGSIT.KI=R

ELL TN

JY = JX + 1

TFIJ4X.LTL111050 10 100
RETURN
END

SusrouTIiNE VINPUT

BIOMEeDESERTZSYKI1). VINPUT

1

=l om~dnmnaun

1

c
luoo

1010

1020
1030
1050
1055
1060
1065
1070
1075

1980

1990
c

znao

ZO010

zpzo

2030

zZns0

2050

2060

zo70

2080

2030

3000

3010

3nz20

SUBROUTTHF VINPUT

PROGRAHM FOR READING IMPUT HEEDED RY MORE THAN ONE FLANT SUBKUDEL

LCGICAL FRROR'PRINT

LOGICAL ANNUAL sHFRE

LOGICAL SUMINF.SUVIN P SUATHP JSUSTNP

COMHOK /ECHOCH/ SUMTK® sSUVINPY SUATNP 1SUSTNP

COMNON /FTLES/ KRs LFv MS1) MS2Zs MS3: KS1RFC. MS2RECs WS3PFC

COMMON FHUMS/ NPLNTS & ANIMSyNORGAN +NELEMS,NFRACT ¢NOLIT (NFRACL

NFRELM+NFRFLP sHORDEP LB) o NHART Z/NS CHET

FTYMESFTYRDAY +MDAY s MONTH TYR JYRIKYR s TOAY 1 JDAY (KD AY »

XHONTH (1204 ISTEP, NSTEPS,NDAYS

FPRTING/ IREPHREP.NREP 1211 s IPPINT KPP INT JHPRTKTIZI 1 PEINT,

PLACE(L8) $UNITSI8)Y

COMMON /HISC/ ERROR+RCHECK(ZO) #BLANK

COMMON /VELS/ POME746) PLHOLT) PDMVIE) sPIMV O SEEDDMAT) (SENDKV:
ADMIL1U) »ADMASDOMCI) " DM T SOMEL) »SOMTyTCTOM CVEGLT 46450 STEDIT 50
CRTOM{ 30451 s CLTTI3 4510 CORGIL 5 e CHINIL #2 ) POPE10 ) CVEGY (ha 51 4
CVECO( 7451 +CVEGVOLS) +AVEGI T, 61 +AVEGY (64 AVECO [ T) »AVEGYD
SEEQV(S) sASFEOIT s ASEEDVCOTONALS) ARTOM(1 D) (ARTOMASCLITTCS) o
ALTTI3 ) s ALTTT+CORGHISI yADRCEL) 2 RORGH I CHINHIZ 1 2FC0TOTIS Y,
AECOTOSUPHIE) »SUPRIBI 2 STHIG ) o STN LAY JDUMHYV (50 1 DUHNYA (301 4
PUMMYSI20) ,0MBTERE 71 \OCARBELS) »OENDOGCE) (ONITROE 2]+ OPRODULE) »
VRATTOL7 165450 SRATTO (T #5101, ARATIDI1 D¢ 5) sDRATTIO( 2451 1 ORATION 1 51
FACTV{T+s6) dFACTSIT 1o FACTALID)» FACTDE 31 4FACTCIL)»DEFRATIG 4150
HCATEG + ¥ SPNAHET5) ASPHAM 10 »51 e ORENAKIR »4 1 FRANAMIS #3104
ALTRAMIT5)

COMHON ZVEGCOHZ TN IM+IP s TR IS+ ILF »THS J0S v TFRIRT » TLAYER(TY
ANNUALL 7Y sHFRBCT) s TPHENC U T s TISHEMET) o TTME 70 rPHSATE 414 SFOFRALT )

COMMON

FOMHON

FCHMON /FLUX2Z/ FLUXLO(T)

COMHON /FLUX3/FXIITHaF X21T)4FX31T)aFXalT)

COMKON /MTHRV/ DATMIN,DATMAXDARAIN: DAFVAP DAPHOT
COMMON /RUNA/ AMEATIIND: LRA

COMMOK FLOLAYR/ JUAYFRIT)
PATA SUBNAM/*VEGE®/

FORKATL'D' 4100(*=*17/"
NFS*/1X+100(0"'-"))
TREAD=1010

PEAD (KR 1020 1RCHECK
IF L HCT-SUVINPIMP TTE (LP. 1N30) TRE AD JRCHFCK
IF (IRCHECKI 1) .NE .SUBNAM IGO0 TO 1010

FORMAT (20A4)
FORMATITT IS,*
FORMATI14T5}
FORMATITT,I5,"
FORMATI14L1}
FORMATIT7+16%
FORMATITF10.0)
FORMATITTeIS:"

BECTNNING READING nF [NPUT TO PLANT SUBROUTT

NINPUT® s4X 2048 )
VINPUT® 41LTE)
VINPU T 116LB)
VINPUT +7F16.51

TREAD = 1°80
READ (KR+10ZNJ RCHECK

TIF (.KOT. SUVINP) WRTTE (LP,1030)
IREAD = 1990

READ (KReLOSD) (JLAYFRII),
TF {.NOT. SUVINF)

IREAD, RCHECK
IZ1e NPLNTS)
WRTTF (LPy1055) IREADs (JLAYERITI I=1, NPLNTS)
TREAD=2000

READ(KR» 1020 )RCHECK

IF L NOT<SUVINPIMRITEIL Po 1N 30 ) TREAD »RCHECK

TREAD=Z010

READI(KR» 10501 (TLAYERIT)» I=14NPLNTS)
TFL.NOT.SUVINP)WRITECLP+1D55) TREAN » L ILAYER (T )+ T= 1o NPLNTS)

TREAD=2D20

PEAD(KR» 1020 JRCHECK

IF (. NOT<SUVINPIWRTTE ILP+ 1030 ) TREAD JRCHECK

TREAD=Z030

READ(KR»1060 ) (HERBLI)s 1+NPLNTS)
TFC.NOT.SUVINPIMRITE(LPr1065) TREAD f (HFRAIT 1, T=14NPLNTS)

TRE AD= 2040

READ(KRv1020 JRCHECK

IF (o HOT.SUVINPIMRITEIL Py 1030)IREAN rRCHECK

TREAD=2050

READIKR 1060 ) L ANNUAL (T1e I= 1 NPLNTS

IF (. NOT+SUVINP JURTTEI Pe1N6SIIREAN + (ANNUAL (I1sT=1oHPLNTS)

IREAD=Z060

READ(XKR»1020 )RCHECK

IF(.NOT.SUVINPIWRITE L P» 1030)IREAD »RCHECK

TREAD=2070

PEADIKR 1050 ) (TPHENO (T} o T= 1 MPLNTS)
TFl.NOT.SUVINPINPITESL Py 1055 TREAD + ( IPHENO (T}, IZ LeNPLNTS |

TRE AD= 20 80

READIKR: 1020 )RCHECK

TF (. NOT,SUVINPIRRTTE(L Py 1030 ) TREAD ' RCHECK

TREAD=2090

READIKRs 1070 ) LTISHENET) ¢ I=1sHPLNTS

TF L. HOT« SUVINP IMRITE(L P+ 107TSIIREAD ¢+ ( TISHEMII )4 I 1sHPLNTS )

TRE AD= 3000

READ (KR4 1020 RCHECK

IF (. NOT.SUVINPIMRTTELL Py 1030 )TRE AD \RCHECK

TREAD=3010

RFADIKRs10T0) (TIMFII ), I=14NPLHTS)
IF(.HOT.SUVINPIMRITE(LP+1075) TREAD » (TINE (T 1, IZ1,NPLNTS )

IREAD = 3020

READIKR.1020) RCHECK

IF (+HOT. SUVTIHP) WRIFE (LP:1030) IREAD: RCHECK
TREAD = 3030



Valentine

106
1w
108
103
110
111
112
113
118
115
116
117
118
119
120
121
122
123
128
125
1286
127
128
129
130
131
132
133
134
135
138
137
138
139
180
181
142
143

3030 RFAD [KR+1050) LRA
TF (.NOT. SUVINP) WRTTE (LPs1055) IREADs LRA
IF (LRA «LE. 30} G0 To 3050
ERRQR = #TRUL .
MRITE (LPa3080)
3080 FNRHAT (°*DERROR = =
2 * PERTOD OVER WHICH RUNNING AVERAGE ATR TEMPERATURE TS COMPUTED
~FYXCEEDS MAXIMUH OF 30 DAYS®)
3050 CONTTHUF
G S(DATHIN + DATHMAX) ® D.5
DUHMMYALI0) = RUNAVFUAVEATLRA, Q¢ ISTEP.1)

TH =1

W= 2

IP = 3

TR = 8§

15 = 5

ILF =1

TINS = 7

T0S = 3

TIFR = &

TRT = &

CALL PHENOL

CALL PHOTOS

CALL RESPIR

CALL TRANSP

CALL TRANSL(O.0)

CALL ALOCATIOD:0.00

CALL DEATHH

DO 8000 T=1¢NPLNTS

FLUXLOIT) = 0.0

FX1111 = 0.0

FXZ1I) = 0.0

FXIUT) = 0.0
8000 FXA(T) = N.0

RFTURN

ERD

SusrouTiINE PHENOL

IHE*DESERT2ZSYH(1). PHENOL
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SUBROUTTNE PHENOL
PHENOLORY MCDFL

Pl SOIL TEM ERATURE THRESHMLD THAT PUST BE CPOSSER
IEITHER BY & FALLING TFWPERATURF QR RY A PISING
TEMPERATURE » DEPENDING ON THE PLANT CROUP) RFFCRT
CERHINATION OR LFAFING-OUT TS ALLEOMTD TO OCCUR.

P2z SOIL WATFR POTENTTIAL THRESHOLO THAT MUST AF
EXCEEDEN FOR CERMINATION OR LEAFINC-OUT Tn OrfCUR
P3 THE SOTIL MATIR POTENTIAL BFLOW WHICH & JuMP wiLL

OCCUR FROM THE RFPRODUCTIVE STAGE TQ THF VERETATIVE
STAGE, PROVICEQ THE ACTUAL PNTENTIAL IS NOT SU LOW
AS TO CAJSE & SHMIFT TO THE DORMANT STACE.

Pu MINTHUM NUMBER OF DAYS SPENT IN VEGETATIVFE STAGE
REFORE A JUMP TC REPRODUCTIVE STAGE CAN OCCUR

PS5 SOTL WATFR POTENTTAL THRESHOLD THAT HUST PE EXCIEDFO
FOR FLOWERINC TN BEGIN

PE SOIL WATFR POTENTIAL VALUE BELOM WHICH THE PLANT
MILL BE DORMANT

T 15 TRUE IF TEMP ®UST BF BELOW P1 FOR GERMINATION
(OR LEAFING-OUT) TO NCCUR

P89 JULTAN DATES BETWEEN WHICH GERMINATION (OR
LEAFING-QUT! IS NOT ALLOWED

P10 TEMPERATURE THRESHOLDs WHICH WHEN CROSSFD (EITHER BY

A FALLING TEFPERATURE OR AY A ATSING TEMPERATURE,
DEPFHMDING ON THE PUANT GROUP) WILL CAUSE A JUMP TO
THE DORMANT PHENOPHASE

IFND JULTAN DATE NURING OFF-SEASDN WHEN NEW TWTIG
BIOMASS TS TRANSFEROFD TO OLD STFH RIOMASS

INTEGER PE.PY

LOGICAL RANEBRM, GERMOK

LOGTICAL PT

LOGICAL JUMP »ANNUAL +HERBERROR +PRINT

ILOGICAL SUMINP ¢SUVINP, SUATHP sSUSTHP

COMMON /ECHOCH/ SUMINP iSUVINP. SUATNP 2SUSTHP

COMMOM /FILES/ KRr LPy HMS1s MS2s MS3+ MSIRECs MS2RECs MS3PEC

COMMON /NUMS/ NPLNTS (NANTHMS  NORGAN NELEMS NFRACT JNOLTT JNFRAC L

- HFRELM+NFPELP sHORDEP (6} s HHORTZ +NSCHPT

COMHON /TYMES/IYRDAY sHDAY s HONTHs IYR ¢ JYR(KYR f IDAY v DAY KDAY »

= XMONTHU12)» ISTEP I NSTEPS ) NDAYS

COMMON /PRTING/ TREP JNREPHREP (21) s TPRINT.NPPINT ¢HPRINTEZ1 ) POTINT,

- PLACE(18) JUNTTS (B}

COMHON /MTSC/ ERROR'RCHECK(20) +BLAKK

COHHON /VBLS/ POM{T, 61 /PDHO(T) sPOFVEG) rPOMVOSEEDDMIT)SENDHY,

1 ADMU10) vADMA,DOME3) s00MT e SOMC1) »SOMTSTOTOMCVERIT +6 2512 SEED (T 45 )r

2 CBIOMI10+5)¢CLITI3451¢CORGI1,5)sCHINIL214PCP{1D)CVEGVIE) 5 o

3 CVEGOI7#5) sCVEGVOIS) sAVEGI Ta6) sAVEGY (6 AVEGDI7) yAVEGVO,

q SEEDV(5) ASEED(T ) ASEEDV,CBIOMAIS) +ABIOM(1D) +ARTOKA,CLITTIS) &

5 ALTT(3)2ALTTT,CORGHIS)+RORGI1) +AQRGH +CHINHIZ ) +ECOTOT IS,

6 AECOTOSHPH(E) »SUPHIBY sSTHIG ) STHLA) +DUNMYVESD ) DUMEYA(IO) »

7 DUMHYS(20) 2ONATER(7),0CARBO(S) +OFNDOGEE) +ONTITRO(2H 4 OPRODULE) »

B VRATIONT+6+5) eSRATTOIT5) +ARATIONL0¢5) +ORATION3,5Y 4 QRATION 1 S ¢

9 FACTVIT7+6) +FACTS{T 1o FACTALLO) FACTDI3) ,FACTOLL }oDEFRATIG 150 »

— HCATEGWSPNAH(T:5) +ASPNAM(10+5)+ORGHANLIG 18 ) yFRANANIS 310

A ALTNAH(3.5)

COMMON /VEGCOH/ IN+IW IP#IRsIS»ILF+INSI0OS4TFRIIRT »ILAYER(T] »

1 ANNUAL{T) yHERB (T IPHENO (7)o TISHEWCT) o TIHE(T) sPHSATE +1+SEOFRALT)

COMMON /PHESAV/ PLUIT)sP2LT)1aPIIT ) PaLTIePS{71,PEITI2TENDIT ),

1 JUMPLTY P TUTI P BITY oPI0TI oA B 1 PREVA s PREVA A LSL
WP1OLT)

COMNON FLOLAYR/ JLAYFR(T)

COMMON /PHESAZ/ TTHEZ(T)

COMMON /RATHGH/ RANVEC(4 ), RANGRMs GEPMOK

OATA SUBNAW/ "PHEN' /

IF(IDAY.EG.JDAYICO TO 1000
IF(PRINTINRITEILP+10)
10 FORMAT(*0-—e EXECUTING SUBROUTINE PHENOL® )
TIHECIISTIMEL 1) +TSTER
JIHP LT FALSE.
LSOIL = TLAYERII)
LSOIL? = JLAYER(I}
B=SWPHILSOIL)
B? = SMPHILSOTLZ}
C=TIMELT)
TSTAGE=TPHENDUI)
ACCUMULATE TIME SINCE GERMINATION CR LEAFING-OUT
IF {TISTAGE .EG. S) 60 TO 30
TIMEZ(T) = TINEZUT) + ISTEP
co To a0
310 TIMEZ2LTY = 0.0

80 CONTTINUE
La? = LsoTL
IF (ISTAGE .E@. 5) LOT7 = LSOIL2

c *T8" IS ONLY USED FOF PRINTIHG

¥a = B
IF (ISTAGF .F@. 5) Y4 = RZ
IF (PRINTY WRITE (LP 501 A»Y4sCoLOTy TISTAGE 4P LLTY4P2(THP3LT},
= PAtTIV+PSIT1+PEIT I WP TLIN4PAIT) POULT)PIDIT)

50 FORMAT CT71"RAAT =" FS5.1auKy*SHF FEo1 ol Xe "TIMF="sFS U0
= YLSOIL=" 124X s ISTAGES*»I2/T7 s PARMS= " 6F8.144XsL1,2T8,F5.1)

4 PLANT TS DORMANT
SOOI iy il X s
c TEST FOR JUHP FROM DORMANT STAGE TO CERMINATING OR LFAFTNC-QUT
c STAGE
“1008 CONTTHUE
TF ( PRITY 6T, PACT) ) GO TO 110
IF ¢ TYROAY .GE. PAIT) ,AND. TYRDAY .LE. PIII} ) RO TO 60N
£c 70 120
110 IF ( IYFNAY .CE. PBI(T} .OR. IYRDAY .LF. P3(T) ) 0 TO '6OO
120 CNNTTNUE
TIF ¢ PTLT) ) GO 7O 190
< JUMP WHEN TEMP THRESHOLD TS EXCEENFD
TELALLT.PLITI).0R.B2.LT.P21I3)%0 TC £DO
€ TFLA.LT.PLELY 160 10 BON
IF LA L. PREVA) GO TO RNOD
€0 TO 1€0
150 CONTINUF
c JUMP WHEN TEMP IS LESS THAN THRESHOLD
€ IF {A GT. P1II) ) 60 TO 60O
TF (A «GT. P1(I) .0R. BZ .LT. PZ(I)) GO TO EON
IF (A .6F. PREVA) G0 TO ENO
160 CONTINUE
IF [ANNUALIIN} GO TO 170
165 JUMPIL) = .TRUE.
TPHENCIT)I=2
TEULANNUALIT) )IPHENOIT) =1
€o TO EOD
170 CONTTNUF
IF (.NOT. GERMOK) GO TO 175
GERKOK «FALSE.
RANGRH = .FALSE.
£0 TO 165
175 TF (RANGRM) GERMOK T . TRUE.
cao To 60D

c PLANT 15 GERMINATING OR LTAFTHG-OUT
T e s i e e Dot e
c GERMINATION AND LEAFTNG-OUT ARE TREATED AS DISCRETF EVENTS
200 CONTINUF
JUHPITIZ L TRUF .
IPHENOIIN=TY
F0 TO &ON

c TEST FOR JUHP FROM VECETATIVE STAGE 7o DO
300 CONTTINUE
IF ITINE2(I) .LT. PalI}) GO TO 60D
IFIB.GEPRITIIGC TO 320
c ALLOW TIMF FOR RATNS OF NEW SEASON TO REACH LCWER LAYERS
TF IC +LT. 21-ISTEP) GO T0 320
JURPAL)=.TRUF &
TPHENOLI)=S
"0 ToQ 600
c CHECK WHETHER 700 COLD OR HOT
320 IF (P7(T)) GO TO 33D
o NP TIF TOO COLD
IF { A .6T. P1RIIV) GO TO 350
GO TD a1o
L JUHP IF TOO HOT
330 IF (A .LT. P10II)) GO TO 350
60 TO 810
[+ TEST FOR JUMP FROM VEGETATIVE STAGE TO REPRODUCTIVE STAGE
358 IF{C.LT.Pa{I1)I1G0 TO A0
TIFIB.LT.P5111160 TO 600
JUMPIT}=.TRUE .
IPHENO(I =S
GO0 TO 600

¢ PLANT IS REPRODUCTIVE
P
c TEST FOR JUMP FROM REPRODUCTIVE STAGE TO DORMANT STAGE
200 IFIB.GF.PEIT)IGO TO 500
810 JUMP(I)=.TRUE.

TPHENOIT)=S
GQ TO 600
c CHECK WHETHER T0O COLD OR TOO HOT
500 IF (P7{I})) GO TO 530
c JUMP IF TOQ iCCLD
IF (A «GT« P1DII)) GO TO S50
GO YO 810
JUMP IF 10O HOT
530 I° (A .LT. P1OII)} 60 TO 550
GO TO &10
c TEST FOR JUMP FROM REPRODUCTIVE STAGE T0 VEGETATIVE STAGE
550 IF (B «GF. P3(T)) GO TO 6DO
JUMPII) = .TRUE.
IPHENDI(I) = 3

NOT.JUMPLT)IG0 TO 630
c *aY' IS ONLY USED FOR PRINTING

@Y = POMIILI0S) + POMII,IRT)
IF (HERB(I)) QY = PDMII,IRT)
IF (ANNUALIII) QY = SEEDDM(I)
WRTITE (LPyBLO1 T +HODA Yo XHONTHUMONTH ), I¥Re TYRDA Y TST AGE s IPHENO (I ) o A
- LTI

610 FORHAT (' CHAHGE IN PHENOPHASE OF SPECTES® »T2,I5,1%sA3I563%," JULT
—AN DAY"yI6,3%"0LOS" sT1s 3X» "MENS"+T1e3Xs
= 'RAATT'sFS.1s3Xe'SWPITFT.1s 3X " STORE= " F9.8 )
TIME(I)=0.0
TISHEMITI=0.0

630 TF(PRINT IMRITE (L P68 0) IPHEND (1) JUKPII )¢ TTSHEMIT 1o TTHE (1)

648 FORMAT [T7, 'PHENOLOGICAL STAGE =" sIZs6X 1" JUMP =",L2 16 X4
-  CTISHEW FA.8e6X " TIMF =*4F5.0)
TF (TENDIT).GF.IYRDAY .AND. TENDII).LE.TYRDAY+ISTEP-1) GO TO 658
6o 10 700

650 DO 668 K-14NFRELH
CVEGIL+I0SHK) = CVEG(I»TOSsK) + CVEG(IINS K}

660 CYEGII/INS/K) = 0.0

“T0N RETURN
R ——
;= THPUT AND INTIALIZATION
R T L SR E SR N i

1000 TF I NOT.SUVINPIWRTTEILP.1010)

1010 FORMATL"0-—= BEGTNNING READING OF INPUT TO SUBPOUTINE PHENOL® )
1020 FORMAT(ZNAY)

1025 FORMATU(TTaIS5:" PHENDL' 14 X2 ZDA8 )

1030 FORMAT(14T5)

1035 FORMATITT«IS:+* PHFNOL' 41818)

1050 FORKATITFLO0.0)

1055 FORMATITT I5:° PHENOL" »S(T19,7F16.5/1)

1060 FORMAT (TNLLD



221
222
223
224
275
226
227
228
229
230
731
232
233
7234
235
236
237
238
2339
240
z41
242
zu3
288
285
246
zu7
748
249
250
251
252
253
254
255
256
257
258
259
260
261
262
263
264
265
266
767

c

c

1065 FORMAT [ TT7+I5:"

31

PHENT *»u¥,T0L3)

TREAD=2020

2020 READIKR 1020 )RCHFCK

TF (L HOT.SUVINPIWRTTE(L P» 10251 TRE AD »RCHFCK
TF(RCHECK( 1) . NE.SUBN MM GO TO 2020

TREAD=2NSN

2050 READIKR» 1020 )RCHECK

IT(.NOTLSUVINPINRTTIEIL P LNZ5) IREAD »RCHF O K

TREAD= 2060
2060 RFAD(KRS1030)

TF 1. NOT.SUVINPIMRTTE(LP 103G ) IREAD S LTEND (T 1y

(TENDCT )y IS

PNPLNTS)
T=1 +NPLNT 9

TREAD=ZN BN

2080 RFAQIKRs1020)I0CHFCK

TFU.NCTSUVINPIMETTECLPyIN25) TREADSRCHECK
TeEAD=Z09N
D0 3000 T=1+NPLNTS

2090 READIKR,1050)PLLT )P Z20T)+PIIT)+PULT) 4P5(T) 4PEIT) +PLOIT)

TRt NOT. SUVINPIWRITEIL P+ 10551 IREADSPILT) «P2E1) 2P 30TY »PuCI} PSOTY

PEEI)PIOITY

3000 CONTTRUF
[

TREAD = 3010
3010 READ (KR.1020) RCHECK
TF (.NOT. SUVINP) WRITE (LP+1025) IREAD, RCHECK
IREAD = 3020
3020 READ (KR.1060) (FT LTI, IZLaNPLNTS)
IF (.KOT. SUVTNP) WRITE (LP+106S) IREAD. CPTULNs T=1'wKPLNTS)
TREAD = 3030
3030 RPEAD (KR10201 RCHECK
TF (.NOT.SUVTHP) WRITE (LP»1025) TREAD: RCHECK
IREAD = 3040
3040 READ (KP.1030) (P3IT), TS1iHPLNTS)
TF (,NOT.SUVINP) WRIT [LP 41035} TREAN, (PBITH,T=1'WKPLNTS)

TREAD =
3050 READ (XR.1030)
TF ¢ .NOT.SUVINP) MWRITF

A
B = 0,0
LSL = LSOTL
00 3060 T-1.NPLNTS
306N TIMEZ(I) =
RFTURN
EHD

3050
(PA(] )s TTLeNPLNTS)
(LP+1035) TREAN s [PI1T) 4 T=Z1 yNPLNTS)

DUMKYA(30)

0.n

SusrouTine PHOTOS

BIOHE *DESERTZSYMI1).FHOTOS

MM OANNNNANNOROARARNNNNNON

Aannonn

Pl
P2

P3I-&
P7-8
P9r10
P11.12

P13y

SCALFF

TP

COMHON

FORITR- N TR S R

1

1

COMHON

COMMON
COMMON

COMMON/PHOSAV/PLET ) PZ(T)4P3IT 0P

SUBROUTTNF PHOTOS

PHOTOSYNTHESTS MODEL
COHPUTES NET CARBON FIXATION BY PHOTOSYNTHETTC TISSUF [URING
DAYLIGHT MOURS

MAX RATE IN WG COZ PER G DRY MATTER PER HOUR

NOT USER

PARAMETERS IN GENERALIZED POTISSON DENSITY FUNCTION
RELATING SCALING FACTOR FOR TEMP TO DAILY HTCH TFHP.
LOWER AHD UPPER BREAXPOINTS IN PYECFMISE LINFAP

FCTH RELATING SWP SCALING FACTORP TO SMP

PARAMETEPS IN SINE FUNCTION PELATING OPTIMUM
TEMPERATURE TO JULTAN DAY

PARAMETERS TN SIME FCTHN RELATING MAX RATE TO

JULIAN DAY

PARAMETERS A AND B TN THEPOWFR FUNCTTON RELATING SOIL
NITROGEN SCALING FACTOR TO NYTROGEN CONTENT €F THE Sc
SoTL

ADJUSTS ACTUAL PS RATE IN FOPE-NOON WHEN IT IS Max
TO # MEAN VALUE FOR THE DAY-LIGHT HDURS

PARAMETFR USFD T0 CALCULATE TEMP USED IN

COMPUTATION OF RATE CF CARRON FIXYATION

LOGICAL CRROR4PRINT
LOGICAL ANNUAL yHERS

LOGTICAL SUMTHP ySUVINP: SUATHP 1SUSTHP
COMHON
COMMON
COHNON

JECHOCH/ SUMIN® ;SUVINP: SUATNP.SUSTNP

FFILES/ KRs LPr MSle MSZs MS3, MSIREC, MS2REC. MS3REC
FNUHKS/ NPLNTS & ANTMS NORGANsNELEMS/NFRPACT +NOLTTIsNFRAC Ly
HFRELH#NFRELP MORDEP(E) +NHORIZ NSCHPT

FTYMES/IYRDAY HDAY s HONTHe IYRy JYRSKYReIDAY » JDAY # KD AY 4
XHONTHO1Z )+ ISTEP/NSTEPS NDAYS

FPRTING/ IREP sHREP,HREP (21} +TPPINTsNPRINT ¢HPRINT(21), PPINT,
PLACE(18) fUNITSI(B)

FHTSC/ ERRORyRCHECKIZO) +BLANK

/VBLS/ PDMIT:6).PDMOLT) »PDFVIE) +PDHVO,SEEDDIMIT) sSEDDM Y
ADMIE10) v ADMALDDMI3) +PDMT SOHIEL) +SOMTyTOTOMACVEG I7 46450 4 SEENIT 5
CBIOMI10,5)+CLITIZ +5)1+CORGIL»SIeCHINIL +23+PO0P( 101 sCVEGYIGs 5) &
CVEGOf 7¢5) sCVECYOIL5Y sAVEG(To6) +AVEGVIE ) » AVEGO [ T) 2 AVEGY O
SEEDV(S) sASEEDIT) o ASEEDVCBIONAIS) +ARIONI10) sABIOFALCLITTIS »
ALTT (3} ALTTT,CORGHIS) +AORG(1) +AORGH +CHINH(2 ) 4ECOTOTIS )
AECOTOSWPHIBY rSWPNIB) ySTHIE ) s STNIB) yDUMHYYCSG ) DUMMY AT 30) »
DUMMYS(20) +OWATER(T) »OCARBOLS5) +OFENDOGE6) sONITRO( 2+ OPRONULE) »
VRATIOIT 46451+ SRATIO (7451, ARATIOI10:5) +ORATION3r510RATION L 50 4
FACTVET7+6) sFACTSIT1: FACTA(LID) ¢ FACTDU3) +FACTGI1 )4DEFRAT(E 4150 »
NCATEG ¢VSPNAMCT+5) sASPNAH (105 17 ORCHAMIG 14 )2 FRANAMIS + 300
ALINAMI3,5)

COMHON /WTHRV/ DATHIN,DATMAX :DARATN, DAEVAP sDAPHOT
COMHON /VEGCOM/ IN:IWeIP IR IS ILF oINS »I0S s TFRIRT s TLAYERITY &

ANRUALC7) sHERBUT) s IPHENO(TY » TISNEMIT) o TTHE(TY +PHSATE »T s SFOFRAIT |
AUTVLIPSITVAPELTI+PTITIWPBLT )
PILTI+PLOCTI«PLIET) WP 1217 )9P13CTI P14 LT )4 SCALEF TP

COMKON 7TFMP2/ PRODSPIT)

COMHON FFLUX3/FX1CTIoF XZUT1aFX3LT oF Xa (T
COMMON /EVASAV/ FSUM
COMMON /PHOTEM/ DMT,
OIMENSION PLMIT)
DATA SUBNAHZTPHOT" /

TPSAVE:s TOPT

FUNSIN(AB+CrI)=A+BasSINC, DLT4533=(14C) )

TFITDAY.EG.JDAY)IGO TO 1000
IFIPRINTIMRITE(LPy10)

10 FARMAT(*N-—3s
TF {PRINT)

EXECUTIN G SUBROUTINE PHOTOS' )
WRITE (LPs15) PLUI)#P20T) sP3LT) +PRITY
PTOL)4PBILYaPICTIaFLOCT)oPLLIT)IPI20T) +P13(T ),

PS5(TI1PEET) s
T

15 FORMAT (T7.'PARAHETERS -',14F8.3)

LsoTL

SFCTION FOR ADJUSTING,
NFT FIXATTON RATE AND THE TEMPERATURE AT WMHICH TT IS ACHIEVED.
AND THE TEMPERATURE AT WHICH THE UPPER COMPENSATION POTKT

TS ATTATHED.

= TLAYERIT)

ACCORDING TO JULTAN DAYs THE MAXIMUH

UNSINEPLtTI)ePLLIULI) P12 (T)e IYRDAY)

THIZFUNSINIPU(TIPI(I) 4P 10011+ IYRDAY)

117
138
139
180
181
142
183
144
145
146
147
148
189
150
151
152

1548
155
156
157
158
159
180
161
162
163
168
165
166
167
168
169
170
171
i12
173
1714
175
176
177
178
179
180
181
182
183
184
185
185
187
184
189
190
191
182

Aen0no

20

Modeling

TFHPFZN.O

IFU DMT  GLT.THIXTEMFF=GENPOFITOPT+THI+PS5SIT) +PEIT) 4OXT )
IF (PRINT) WRITE (LP,20) TEMPF ,TOPTsTHL+PSIT}+PEIT) DKT
FORMATITT."TEMPF . TOPT s THL: PS¢ PBs DMT. "46F12.4)

SECTION FOR THE EFFECT OF WATER

WLPOS(P7(I) PBET) s 1a0s SHPHILSOTL )

SFCTION FOR EFFECT QF S0IL NITROGEN PERCENTAGE

125

126

roon
1m01

im0

1020
1030

1080

1050

1060

1063
1068
1065

1070
£:

1080

1090

zooo

z@z0

2030

2nun

2050

7080

20rn

Inan

SOTLNF - 0.0

4 = CHINMI1)
«6Ta

IF ta

CALCULATE RATE

0.0) SOTLNF P13IT) » GesPI8IT)

AND PRINT RESULTS

FSRATE IS IN MG C0Z2 PER G DRY MATTER PER MOUR

PSRATE=PSRMAX e TEHPF s+ WATERF+ SOTL NF
DUMHYYIT + 4=NPLNTS) = PSRATE

PHSATEZPSRATE4PDMIT+ L F) 4124 /805,001 DAPHOT + D.68
PHSATE=PSRATE+PON(T, TLF1+DAPHOT s 2.7272F-04 + SCALEF

DUMHYVII + SsHPLNTS) - PHSATE o ISTEP
OCARBO(1)=0CARBO(1)+PHSATE=ISTER
IF(PRINTIMRITEILPr125)PSRHMAX sTEMPF sMATERFSPSRATE JPHSATE, POM( T, ILF)
—~  «DAPHOT#SOILNF

FORMAT (EX+ "PSRHAX, TEH FaWATERF yPSRATE s PHSA TE s PONDAPHO THISCILIF =7y
- /TTiB6I1.4)
IF(PRINTIMRITE(LP+126IP3(T)sPa (L1 sPSIIIsPEITY,TOPT +THTOMT »TEHPF
FORKATIT7."% PARNWS: FIRST 2 ADJUSTED, TEHMP., TEMP FACTOR® /

- T7+8612.5}

10 = 7

IF (ANNUAL(I)) Io=1

Y = PHSATE#2,SeISTEP

FX1(T) = FX1(T) + PHSATEsISTEP

OPRODUTIA) = OPRODULIZ) + ¥

FRODSPIT) = PRODSPII) + ¥

ESUH = ESUM + PHSATE +DAEVAP

IFIPHSATE.GT.0.01CALL TRANSL (PHSATE}

RFTURK

TFI.NDOT.SUVINPIWRITE (L Py1001)

FORMAT( *0- BEGTHNTN G ‘READING OF INPUT TO SUBROUTINE PHOTOS')
TREADT1010

READIKR: 1020 )RCHECK

JF (. HOT.SUVINFIWRTTE(LP+ 10301 TREAD »RCHECK

FORMATIZDAG)

FORMATITT:I5:% PHOTOS® s8 X, 2048 )

IF (RCHECK( 11 «NELSUBNANIGO To 1010

TREAD=1080
READIKR 1020 ) RCHECK

IF L. NOT2SUVINPINRTTE (L P+ 10309 TRE AD sRCHECK

TRE AD=1050

DO 1065 T=1sNPLNTS

READIKRs 1060 1PXITI P 2ET14P 30I) 4PUIT) 4PSITY PEITHPTITY PAITI,

1 PSUTIWPI0MTI PLICIN P 1Z0T14PL3{TY (PI8LT)

FORKATLTF10.0)

TPl ROT.SUVINPIMEITEILP, 1070 )IREADSPILT) o 2013 4P I T)+PRITI.PSIT)
- PELTIePTIT) s PBITIPSIINPI0(TIPLILT) sP1ZIT)4PL3LI) P1IAIT)
IF (PatIl .GT. P3tI)) GO TO 1064

WRITE (LPy1063) PILI )y PALT)

FORMAT(® Zs=eze= ERRR =
CONTINUE
CONTINUE
FORMAT(T 741547

P4 MUST BE GREATER THAN P30

PHOTOS" 17TF16.5:50/T19+7F1E.5) )

TREAD = 1080

READ (KR:1020) RCHECK

IF €.NOT. SUVINP) WRITE (LP,1038)
IREAD = 1090
READ (KR»1060)
TPSAVE = TP
IF (.HOT. SUVINPI
I (SCALEF .GT.
ERROR = .TRUF.
WRITE ILP+2000)
FORMAT .1 * sZe= ERROR
- VALUE")

IF (TP .GT. 0.0
ERROR = .TRUE.
WRITE (LP.20301)
FORMAT (*
~TURE HAS
CONTTRUF

IREAD: RCHECK
SCALEF, TP

WRTTE(LP »1070) TRFAD» SCALEF, TP
00 .AND. SCALEF .LT. 1.01 GO TO 2020

Z#Z  SCALING FACTOR HAS UNRFASONABLE

=AND. TP .LT. 1.00 GO 'TC 2040

ERROR =s=eTe= PARAKETER FOR ADJUSTING TTHPERA
UNRFASONABLE VALUE

READ MULTIPLIER OF Max PHOTOSYNTHETTC RATFS
IPEAD = 2050

RTAD (KR,102(0 RCHECK
IF (<NOT. SUVINP) WRITE
TREAD = ZnEeo

PEAD (KR, 1060) (PIMIT),
IF (.NOT, SUVINP) WRTTE
DO 2070 T=14NPLNTS
FLII) = PL{T)ePLHIT)

fLP»1030) TRFAD: RCHECK
IZ1eNPLNTS]

ILP+1070) IPEAD: (PIMI(T),I=LaKPLHTS)

FSuUKM = n.n

DO 300N T=1,NPLNTS
TOPT=FUNSIN(PI(I}«PIITI,PLOCT) TYRPAY)
DUHMYV(T + 34HPLNTS) = TOPT
PSRHAXZFUNSTNIPLIT ) PLI(T1:P120T), TYRDAY)
DUHHYA(T) = PSRMAY

CONTTNUF

RFTURN

£ND

SusrouTINE TRANSP

BIOME*DESERT2SYMI1). TRANSP

SUBROUTTNF TRANSP

LOGICAL ERROR: PRINT

LOGTCAL ANNUAL +HERB

LOGICAL SUMINP SUVINPsSUATNP +SUSTNP

COWHON ZECHOCH/ SUHINP »SUVINP:SUATNP +SUSTHP

COMMON /FILES/ KRs LFy MSLs MS2¢ FS3) HSIPEC, MSZREC, KS 3INEC
COMHON /NUHS/ NPLNTS N ANTMS) NORGAN s NELEMS:NFRACT (AOLIT yNFRACL

- NFRELHMeNFRELP sHORDEP (61 yNHORT ZpNSCHPT

COMNON ZTYHES/IYRNAY sMOAY HONTHs IYP) JYReKYR yTDAY s JDAY KO AY »

= XMONTH( 12 1o ISTFPeNSTEPSINDAYS

COMMON /PRTTNG/ IREP MNREP/MREP (211 TPRINTANFPINT yMPRTNTIZL 1y MINT)
- PLACEILB sUNTTSIB)

COMMON /KTSC/ ERROR (PECHECK(20) ¢BLANK

COHNON /VBLS/ PON(T+ L) ePDROCTI POMVIE) (PDMYOSECDDHETY 1S EN0R Y

1 ADHIL1D) sADHADDMU3) A DMTSOMEL) o SOMT TCTOM,CVECIT 462615 SFERIT 25 )y
2 CBIOH{10,51CLITII+5)sCORGILISIaCHINILIZ 14POPLLI0IICVECY (61 5) o

3 CVEGOUT+5)sCVECVOUS) 1AVEGITs6) sAVEGYIG )y AVERD( 7Y JAVECY Oy

% SEEDVOS5) +ASECD(T) ¢ ASFEDYV.CRATOMALS) vABTOMILI D) sARIOMALCLTITTES) &



-

32

ALITU3 1 s ALTITToCORGHIS) sAORG(1) +AORGH JCMTNHIZ) fECOTOT(5)
KECQTOSHPHIE) »SUPHIA) 4 STHIG 1+ STHIE) JDUFKYVISD) s DUMHYATI0Y ,
DUMMYS (201 sOMATER € T) rOCARBOCS) yCFNDOGE6) 1 ONTTRO L2 1 OPRONUIE) o
VRATTO U7 +6+53¢SRATTOUT 451 s ARATIO 1051 »ORATION 34511 ORATION L 51 s
FACTVIT¢6) pFACTS(7 1, FACTAIL0)FACTDE3) +FACTO(1),0EFRATIG15) »
NCATEGsVSPHAHLT25) rASPHAM 1101512 ORGNAKIG +4 1  FRANAMIS 431,
ALTHAN(T 5

COMMON FUTHRY/ DATHIN,DATHAX,DARAIN,OAEVAP ,DAPHOT

COMHON /VEGCOM/ IN+IWsIP  TReISILFsINSIOS IFRIIRT »ILAYERITY

1 ANNUALL 71 yHERB (T ) o IPHENOLT) s TISNFHET) s TIMFET) oPHSATE +T4SEOFRR(T)

COMHON/VTOHATZCVRIST (T B 1o CYTSPRIT)

COMMON ATRPSAV/ CONVE: PLET): P2IT)

COHMON fCCNSAV/ CVF

NATA SUBNAH/ 'TRANT' /

v

TFLIDAY.FO,4DAYIGO TO 1000
IFIPRINTIMRITEILP+10)
10 FORMATI™N=-—+ EXECUTTNG SUBROUTINE TRNSPP')
ORYMAT = PHSATE » 2.5
WATER = DRYMAT s (PLII) + P2(T) = DAEVAP)
WATER MONEL REQUTRES TRANSPIRATINN IN KILOGRAMS PER HECTARE.
THE NECFSSARY CONVERSION TS NOW PERFOPHED
¥ = WATFR o CONV®
'CYRDST® IS THE POOT NISTRIBUTION BY HORTZON (DECTHAL FRACTIONS)
"CYTSPR'y WHICH IS PASSED To THE SOTL WATFR SUBMODELs TS THE
*REQUESTFD® AMOUNT 0F TRANSPIRATICN (KA /HA)
CVTSPRIT) = X
"OWATER(3) " IS IN MM
CMATER(3) = OWATER(3) + X+1.0E-4sISTFP
DUMMYY(82) = DWATERIL ¥
IF (PRTNT) WRTTE (LP30) MATER.PHSATF,ORYMAT 2DAEVAPXWP1II), PZ(T)
30 FORMAT(T7) "REGUESTED TRANSPIRATION IN UNITS OF STHULATION =' /F15.5
= ZT71*PHSATE JDRYMATDAEVAP jCVSTPRIP1/PZ = 46F15.51
RETURN
TNPUT AND INTIALTZATION
1000 TF(.NOT.SUVINPIMPITE(LP,1010)
1ULD FORMAT('N-—e BECTNNING PEADTNG OF INPUT TO SUBROUTTNF TRANSPY)
1020 FORMAT(2NA4)
1025 FORMAT(T7:I5:" TRANSP' y4 X, 20A8)
1050 FORRMATETF10.0)
1055 FORHATITT IS»" TRANSP® »TF16.5)

TREAD=Z020

2020 READI(KR»1020 JRCHECK
TFI.NCT.SUVINPIMRITEIL P, 10251 IRE AN sRCHECK
TF IRCHECK! 1) . NF .SUBN M 1GO TO 2020

TREAD=Z0S0

2050 READIKRr1020 )RCHECK
TF 1. NOT.SUVIHPINRTTER P. 1025 1 TREAD +RCHECK
IREADZ20R0

2060 READIKR.1050) CONVF
TFI.NGT.SUVINPIMRTTEILP+INSSITREAD» CONVF
CVF = CONVF

2064 TF (CONVF .GT. D.0)
ERROR = «TRUE.
HRITE (LPs2066)

ZUGE FORMAT (' =e=
-ER THAN ZERO"}

2068 CONTINUE

m TO 2068

CONVERS ION FACTOR MUST BF GREAT

TREAD= 2070
Z070 RFADIKR» 1020 )RCHECK
IF1.NOT.SUVINPIWRTTE (L P+ 1025 ) IREAD sRCHECK
TREAD= 20PN
D0 3000 I=1,NPLNTS
2080 READI(KR+1050 ) (CVRDSTIT »J)sJ=1r NHORTZ )
TRl NOT.SUNTNPIMRTTEIL Ps 10551 TREAND « ( CVRDST (T s J) 0 J= 14 NHORTZ )
as - 0o
DO 2085 J=1sNHORIZ
2085 95 = AS + CVROSTITIWJ)
IF (@S .GE. .999 +AND. 0S5 .LE. 1.001) GO TO 3000
ERROR = LTRUE.
WVRITE (LP.2090) @GS
2090 FORMAT (* = = ERRODR = ROOT DTSTRIBUTTON VALWFS MUST <
—uM TO ONE BUT TNSTEAD THEY SUK T0".G11.3)

000 CONTTHUE
c

IREAD = 3010
3010 READ (KR.1D20) RCHECK
IF(.NOT.SUVINPINRTTE(L Py 1025) IREAD sRCHECK
IREAD = 3020
DO 3030 T-1.,NPLNTS
3020 READ (KR«1050) P1I(I): P2(I)
TF {.NOT. SUVINF) MRITE (LP+1055) IREAD:
3030 CONTINUE
RETURN
END

PLIT)y P2CIY

SuBrouTINE RESPIR

BTOMCSDESFRT2SYFI1).RESPIR

samnnaAsAnAanAnNaan

SUBROUTINF RESPIT
SFSPIRATTCN MODFL

CCHPUTES RESPIRATION OF FMOTOSYNTHETTE TISSUF DURTNG DARK HCIRS,
AND RESPIRATION OF NON-PHOTOSYNTHFTIC ORCGANS
P1:s2 PARAMETETS IN THE FCTIN RELATING PFSPIRATION PATF 'TC
TEMPERATURE
p3 NOT usSER

Pu S PARAMETERS TN FCTN RELATING PESPIRATION RATF 10 SWP
PELT PARAMETERS TN FCTH WHICH ACJUSTS THE TEMP IN

QROEP TN ACCOUNT FOR ACCLIMITIZATION
ASRATE RELATIVE RFSPIRAYION RATE (MG (N2 PCSPIRED PFR

CRAF NRY HATTER PER HOUR)

LCGICAL TRRORWPRINT

LOEICAL ANNUAL +HF BB

LPGICAL SUHTHP,SUVIN P SUATNP sSUSTNP

COMMON FECHOCHZ SUMTNP sSUVINP  SURTNF 4SUS TP

CCHMON /FTLES/ KRa LFPi HMS1s MS2: MS3s HSIREC: MSZRFCy MS3IPEC
COMMON /NUMS/ NPLNTS A ANTMS NNRGAN HELEMS,NFRACT 4NOLITI, NFRAC 1r

- NERELMoNFRELP HORDEP (6] sNHORPTZ NS EHPT

CNHHON ZTYMES/TYRPAY # DAY HONTHy TYP JYR:KYR s IDAY v JDAY (KDAY 4

- XMCNTH{12 ), IS TE Py NSTEFS s NDAYS

FOMNON /PRTING/ IPEP NREP/MREP(21) yTROTKTSNPPINT (MPRINTEZ11)iPPINT,
- PLACE(18) JUNI TSR]

COMHON /MTSC/ ERROM, FCHECK (2N »BLANK

COMMON FVPLS/ POMIT.E1PDFOIT) o PDEVIE) sPNHY O SEEDOMET) 1SERDH Ve

1 ADMI10) s ADMADDHE3) +COMToSOMLL) oSDMTaTOTOHCVEGIT 06451 s SEFD (T 45}
2 COIOMUL0+S)eCLITE34S 1eCORGIT5) s CHINIL 2 1,PCPUID) o CYEGY EBr 5 s
I CVEGCUT+51eCVERVOLS) JAVEGI 746) sAVEGVIE ) r AVEGOLT) s AVEGVO s

4 SFEDVIS) rASEED(7 ) ASEEDV)CBIOMALS) yABTOM(1O) +ABTOKA,CLTTTIS)

S ALTTUT)«ALTTTACORGHIS) vAORGIL) »AORGH JCHTNH (211 FCOTOTIS)
3
7
L]
9

AECCTOSHPHIE) +SHPNIB) oSTHIB) A STHER) 2DUMMYVI50 Y, DUMHYAL(30) »
DUMHYS{20) +ONATER [ 7)1 s0CARBOIS) sOFNDOGIE) sONTTRO( 2) 5 OPRONUI BY &
VRATIONT ¢605) e SRATTO (T #5) s ARATTION1045) »IRATION3,5) ORATION L 50 »
FACTVOTrE) ¢FACTSUT ) FACTA(LOD)+FACTDI3) »FACTCII1+DEFRATIG15) 5

123

Valentine

= NCATEG VSPNAMIT:5) tASPNAR L1053 OFGNANIG »8 ) FRAKAMIS 3,

A ALTHAMI145)

(OMMON FMTHRV/ DATHIN DATHAX DARATH) DAFYAP NAPHOT

COMHON /CHANGE/ CVEGOGD(T+6+51s SEFNGGI7 4514 CBIOHGIL1045)

= CLTTGGE3,511CORGAGI1,5) rCHINAGIL,s21

COMMON /VEGCOM/ IN+TMe TP TR IS ILF 2 INS 105 sTFRIRT s TLAYER(7) »
1 ANNUALLT) 'HERBUT) »IPHENOIT) sTISKEWLTI «TINE(T) sPISATE +1,SFOF RALT
COHHON/RESSAV/PLIS) P25 1eP3L514PGL5)sP5 (5 11FEI514PTI5)
COHHON /ZFLUX3/ZFX1(T)FX20T10FXICTI 4P X4 1T)

DATA SUBNAH/*RFSP"/

FUNSTHEA B CoIIZA+BeSINILOLTRS3Ie1T4CY)

IF(IDAY.EG.JDAYIGD T0 1000
TFIPRINTINRITE(LP+10)

10 FORKATI®A-—s EXECUTTMG SUEROUTINE PESPIR®)
DATAVE = (DATHAX *+ DATMIN) @ 0.5
LSOTL = TLAYER(I)

0o 200 sNORGAN
IT(POMITrd).LE.0.D)G0 TO 200
c SR
c
C e e e e e
WATERF=PNLPOSEPH LI e PSTJ)r1als SUPH ILSOTL 1}
c CALCULATE RATE IN MG COZ? PER G DRY KATTER PER HOUR
c
GTDATAVE
TFiJEG 1) 0=DATHIN40.66E Te {DATAVE=DATHIN]
c
c ARJUST THE TEMPERATURE TO ACCOUNT FOR ACCLIMITIZATION
¢
G=FUNSTNIGIPELJ) P70 »IYRDAY)
[
c CALCULATE RATE AS STRAIGHT LINE FUKNCTIOM OF ADJUSTED TEMPERATURE
c MULTIPLY"D 8Y A SCALING FACTOR FOR THE EFFECT OF SHWP
c
RSRATESIPLIJ)*P2(J)e0) eMATERF
TE(RSRATE LE.D.OIRSAATE=Q.0
c UNITS FOR 'RSRATE® AP MG (02 PER GUAM DRY MATTER PER HNUR
g il i N R e
€ CONVERT T0 AMOUNT RES IREN PER DAY ANO PRINT PESULTS
[ S
0=2%.0
TFIJeC0.ILFIA=(Z58.0-D8PHOT)
PSATE-RSEATEePOHIT 1J)sG ¢ Z2.7277-04
c OSATE=RSRATE«POHIT J1412./45 . .001 20
[ 4 DON'T RFSPIRE MOFPFT THAN IS PRESENT
B = CVEGITWJWTP)
T {RSATEISTEP 0T, 8) RSATF = B/FLOATUISTEP)
OCARBO(7 1ZOCARBO(? ) +RSATE«ISTFP
Ta = 2
TF LANNUALITYY ToO=1
OPRODUITA@) = OPRODUITYI) - RSATE«2.5¢ ISTFC
Fxztm FXZIUI) + RSATESISTEP
CVEGGAUT o TRIZCVECQBIT s Jo IR)I-RSATF
IF (PRIKT) WRITE TLP125) JeWATERF sRSRATF,RSATEPOMIT )
125 FORMAT (T7 .+ ORGAN:WATF RF yRSRATE/RSATE POM =7, 12 ,4015.8)
200 CONTTNUF
FETURN
ey S
€ INPUT AND INTTALTZATION
B e e e e e e e D s S R S i e T

1000 TF(.HOT.SUVINPIMRITE(LP,1010)

1010 FORMATI'O-—+ BECINNTNG PEADING DF INFUT TG SUBROUTTHE RESPIR')
1020 TORMAT(Z2048)
1U25 FORMATITTAIS,"
1050 FORMATITF10.0)
1055 FORMATITTeISs" ROCSPIR® 47TF16.51
c

RESPIP® s4X,2044 )

TREAD= 2020
2020 READIKRI 1020 )RCHECK
TF (. HOTaSUVINP IWRTTELLP .1025) IRFAD, ROHE CK
IF(RCHECK( 1) «NE.SUBNAHIGD To Z0z0
¢
IREAD=2050
2050 READ(KRy1020 1RCHECK
IF L. NDTa SUVINP IMRITE(L P+ 1025) TREAD sRCHECK
TREAD= 206N
DO 2090 J=1:NORGAN
2060 READIKR10501PLIJY P21 PIII) s PEIJIePSEd sPELJ) 1P TEI)
2090 TF (. HOT.SUVINPIMRITE Py 1055 IREADIPLII) sPZUJY P3N PULIY PELIN
- PELJIPTLIY
RF TURN
THD

SuBrouTINE TRANSL

BIOHE sDESERTZSYM{1). TRANSL

SUBROUTINE TRANSL [AMOUNTI
TRANSLOCATION MODEL

RELATIVE TRANSLOCATION RATE

AMOUNT OF CARBON TRANSLOCATED

OF THE CARBON FIXED DURING THE CURRENT TIME-STEP BY
THE I'TH PLANT GROUP» PTALOC GIVES THE DECIMAL
FRACTION ALLOCATED TO THE J'TH 0RGAN DURTNG
NON-REPRODUCTIVE PHENOPHASES(M=1E AND DURING THE
REPRODUCT IVE PHENDPHASE (N2

PARAMETERS IN THE PIECE-WISE LINEAR FUNCTION
RELATING THE RELATIVE RATE OF GERMINATTON

OR LEAFING-OUT TO SOTL WATER POTENTIAL IN A
SPECTFLED SOTL LAYER

THE FRACTION OF TOTAL CARBON TRANSLOCATED FRCM
SEEDS (07 STORAGE ORGANS OF PERENNIALS) TO

LEAVESy NEW SHOOTS ‘AND ROOTS (0R REPRODUCTIVE
ORGANS TN PFRENNTALS) » RESPECTIVELY

PARAMETERS TN THE PIECEMISE LINFAR FUNCTION RELATING
FRACTION OF REPRODUCTIVE TISSUE THAT Is IN THE FORK
OF MATURE SEEDS TO TIME ELAPSED DURING REPROOUC TIVE
STACE

TRATE
TRNSLC
PTALOCI TadeH)

P1lsP24P3
PB+PSIPE

PSF1-3

pAOOONGANGANANAANNNONO0

LOBTCAL FRRORsPRINT
LOGICAL ANNUAL +HFRB
LOGICAL SUMINPySUVINP:SUATNP »SUSTHP
COMMON /ECHOCH/ SUKINP ;SUVINP»SUATNP +SUSINP
COMHON /FILES/ KRe LPy MSls M52s MS3s MSIREC, MS2REC, HS3REC
COMHON /NUMS/ NPLNTS :NANIHMS:NORGAKsNELENSsNFRACT yNOLITI W NFRAC Ls
- NFRELMsHFRELP rHORDEP (6) s MHORTZs NSCHPT
COMNON #TYHES/TYRDAY DAY s MONTHs IYReJYReKYRoIDAY »JDAYIKDAY »
= XMONTHI12 )+ ISTFPYNSTEPS ) NDAYS
COMMON 7PRTING/ IREP #REP¢MREP 1211 s IPRINT,NPRINT +HPRINT (21 ): PRINT,
- PLACE(18) UNTTS(8)
COMMON /MTSC/ ERROR,RCHECK(20) ¢BLANK
COMHON /VBLS/ PDM{Ts6) POMOLTI sPOFVIE) »POMVOsSEEDDMI 7)1 SEODH W
ADH(10) sADHASOOMAZ) sNDHT)SOMEL) o SONT o TOTOM s CVEBIT 16051 ¢ SEED (T 451,
COIOMI 10451 CLITEI 51 CORGIL 539 CHINIL +2)/POPEID) o CVEGVIES 51 0
CVEGO{ T 5) eCYEGYO( 5 sAVEGI T4 6) v AVEGVIG ) s AVEGO [ T) »AVEGYO,
SEEDV{5) yASEED (7 )+ ASEEDV sCBIOMAIS) JABION (1D} +ABIOMALCLITTES) »
ALITU3I ) ALITT,CORGHIS) »AORGIL] +AOKGH »CHINHIZ 1 oECOTOT(5) 4
AECOTO /SHPHIE) +SUP NI ) s STHIE 1o STN(B) «DUNMY VIS0 )4 DUMNYALID) »
DUHHYS(Z0) »OWATER (71 s0CARBO(5) »0ENDOGIE) »ONTTROLZ) s OPRODULEY &

- A



142
143
144
185
146
1a7
148
189
150
151
152
153
15%
155
156
157
158
159
160
161
162
163
168
165
166

168
169
170
171
172
1713
178
175
176
1717
178
179
180

VRATIO(7 +6¢5) ¢ SRATTOUT 251 ¢ ARATIO(10+5) +DRATIO(3,5), ORATION L 5)
FACTVIT46) +FACTSIT )+ FACTALLIO) ¢ FACTDI3) +FACTOIL ), DEFRAT (G150 s
NCATEGWSPHNAMIT+5) tASPNAH (1051 ORGNAMIG +8 1o FRANAKIS 430
ALTNAM(3,5)

COMMON /CHANGE/ CVEGGGIT ¢6+5)+SEEDRGIT»5): CBIONAI1045) s

CLITER(3,5),CORGAOI1,51+CHINGAIL,2)

F‘ONHUN FLTHITS/ HAXCHE sMAXPLAGHAXOPE sMAXANT s MAXDOMy KAXISCHe MAXHOR

COMHON /VEGCOM/ TH+IWe TP+ TRy IS ILF +INS 2 T0S ¢ TFR2IRT » ILAYER(T) &

1 ANNUALIT) +HERBCT) o IPHENO (T o TISNEMIT) o TTME(T) 4PHSATE +ISEDFRAIT)
COMMON /TRASAV/ PTALOCIT 642 0r PLITIaP2IT +PILT)«PUIT)I#P5(T)

= PBIT)y PSFLUT)s PSF2I(T)s PSF3(T) s SODPOOL

DATA SDPOOL /5.0/

COMHON FFLUX2/ FLUXL ™ 71

COMMON FFLUXS/ FY1OUT)

COMMON /ELUXR/ FYX16(9% 51

COMKON ZLOLAYRY JLAYFRIT)

DATA SURNAM/'TRAN'/

=1 om

c
c
IF(IDAY.FG.JDAYIGO TO 1000
TFIPRINTIHRITFILP 10}
10 FRRHMATI'N-—s EXECUTIMC SUBROUTINE TRANSL')
c
c ¥328 IS THE CARBON IN ATTACHLD» HATURE SFEDS
[ X329 TS THL CARBON ANDED TO MATRUE ATTACHEDR SFEDS DUPING
c THE CURRFNT TTHE-STER
X228 = AVEGIT.IFRY o SEDFRALIN
¥329 T N.n
c
[ IPHENCIT) TS THE CURFENT PHEMOLOGICAL STAGE OF THE T'TH PLANT
c SROUP. IT MUST COME THROUGH COHMON FROM SUBPOUTINE *PHENOL®
c
[+ 1=TERKINATION
4 ?-LEAFTHE-0OUT
c ITVEGETATIVE
(4 4ZREPRODUCTIVE
c S=DORMANT
[4
TSTAGESIPHENO(I)
LSOIL = TLAYFR(T)
LSOILZ = JLAYERIT)
TFLAMOUNT.GT.0.0)160 To sm
GO TO (1N0+200:400:810,6001 ISTAGE
c L
c NFRMINATION SECTTON
c CrRMINATION IS TREATFM AS A DISCRETF EVFNMT -- IT IS INDEPENDENT
[ CF THE LENGTH OF THF TIMF STEP
c CFRAINATICK COMES FROM EXTERNMAL SOURCE
¢ — i =

00 CONTIKUE
TPATE = PWLPOSIPICI) 2 20T1,P36T) »SHPHILSOILZ )Y
TAIHSLEC = TRATE » SOPOOL
WRTTE (LP+120) TPHNSLCs TRATE

120 TORHAT (750 *CARPON TRANSLOCATED =', CG1Z.8.5Xs
& *SPECTFIC RATE ="s G12.3)
FLUXLOtT) = FLUXLOLT) + TRNSLC

OFNDOGI5) = OFNDOG(S) + TRNSLC

TTSNEMIT)=TISNEWITI+ IPNSLE
€ THE FOLLOMING DIVISION MAKES SIZE OF TRNSLC INDEPENDENT OF
c TIME-STEP

TRNSLC = TRNSLC/TSTER
[ ALLOCATE TO ORGAN AN! CARBON FRACTION.

G=TRNSLCePA(T )
CALL ALOCATCILF.Q)
GA=TRHSLCePSET)
CALL ALOCATCINSGG)
008 = TRNSLC « PG(I)
CALL ALOCATI(TRT.: nanl
3 CARBON HAS BEEN TPANSTERRED. HOW TRANSFER NON-CARBON CONSTITULENTS
N0 130 K=1:NELEMS
CVEGOGITSTLFIK) = CVEBGRIT,ILF+KY + G » VRATIOIT,ILF,.K)
CVEGOBIT,INS K] = CVEGOO(TI,INS+K) + 00 » VRATTO(TSTNS K]
130 CVEGAGII,IRT K] = CVESBAIT,IRT(K) + GGG » VRATIOCISTRT(K)
€0 To 600

LEAFING-0UT OR FLOWFRING AND LEAFING-OUT
TREATED AS DISCARFTE FVENT INDEPENDENT OF LENGTH OF TIME-STEPR

anoo

200 6-0.0

00 201 J-TRT+HORGAN
‘201 G=Q+POMIIvJ)

Q = § + PDMIIIOS)

c *G* TS THE DRY MATTE® TH DOHOR QRGANS

TFIG.LF.0.0160 TO 600
c FOR THE TIME BEING THE TPANSLOCATION RATF DFPENDS ON THE SOTL
c WATER POTENTIAL ONLY

TRATE = PHLPOS(PLII) & 211):P3(I) +SWPHILSDTILZ))
TRATE = TRATE / ISTEP
TRNSLC=N.0
DO 205 JTRT +NORGAN
AZTRATESCVESITadsIR)
CVEGGAIT+JrTRIZCVFCAGETod s IR )= A
205 TPNSLCITRNSLC+A
B=TRATE#CVEGI T, T0SIM
CVEGAGIT,I0S TRIZCVEGAG (T, I0S IRI-A
TRNSLC=TRNSLC4B
C "TRNSLC® TS NOW THE TOTAL CARAROK TRANSLOCATED DURING ONE DAY
X723 = TRATE » ISTEP
XZ4 = TRNSLCe ISTFP
MRITE (LPe120) X24 o x 23
OFNDOGIR) = OENDOGIG ) + x28
TISNEMIT) = TISNFMII) + X248
FLUXLOIT) = FLUXLOLI) + X248
O=TRNSLCe(PY(T) + PSIT))
c 'G' TS THE TOTAL CARFON TRANSLOCATED TO PHOTOSYNTHETTC TISSUF
TF{Q,LE.D.0)60 TO 210
IF(PRINTIMRITEILP 20010
‘Z08 FORMATITZ4 'TRANSLOCAT™ FROM STORAGE TO PHPTOSYNTHMETIC TISSUE ='4
- £15.5)
CALL ALOCATITLF /)
c MOVE NON-CARBON ELEMINTS FROM STORAGE TO LEAVES
CALL STONEW(IvILF G VRATLIO (HAXPLAIHAXORG jHAXCHE » CVEGE®, CVE Gy
-~ TRTsNORGAN'IOS/NELENS}
210 G=TRHSLCePEIT)
¢ 'a* IS NOM THE TOTAL CARBON TRANSLOCATED TO FLOWERS
IF0.LE.N.0160 TO 220
IF (PRINTIMRITE(LP,2(633
‘206 FORMATI(T7¢ 'TRANSLOCATE FROM STORAGE T0 FLOWERS=Z',G15.5)
CALL ALOCATEIFR.G)
c MOVE NON-CARBCN FLEHENTS FROM STORAGE TO FLOMFRS
CALL STONEM{T+IFRsOs VR ATIO sMAXPLAsHAXORG jHAXCHE ¢ CYECRA ;CVEG,
~ IRTsHORGANITOS/NELEMS)
220 €O To enn

PR e i o e s i R T S M e D S e St
¢ ALLOCATTON OF PHOTOS W THATE DURING ANY OF THE NON-DCRMART
[ PHENOPHASE S
c e S i it e e B S A A e
[
c "AMOUNT® TS AN ARGUMENT PASSED 0 SUBROUTINF TRANSL FROM
- SUBROUTINE PHOTOS. TT FQUALS THE AMCUNT OF TOTAL CARBON FIXED,
c AN HUST BF ALLOCATED TO THE PROPER DFGANS AND CARRON TYPFS
[
400 D0 510 J=1 +NORGAN
c ASSUME FOR NOW THAT AL PLANT GROUPS HAVE THE SAME PARAMETER
c VALUES

33

181
182

188
185
186
187
188
189
130
191
192
193
194
195
196
1971
198
199
zoo
201
202
203
zon
205
206
207
208
209
z10
211
212
213
z1a
215
Z16
217
218
z19
220

222
223
2z8
225
226
227
228
229
230
231
232
233
234
235
236
237
238
239

2a1
z82
243
2848
za5
413
z87
2a8
2489

251
252
253
258
255
2586
257
258
259
260
261
262
261
264
265
266
267

Modeling

H=1
IFCISTAGE JEQ.4IN=2
GZAKOUNTePTALOCKT 4 Je M
FX16(T+J) = FXI6(T+J) + QeISTEP
TF{J.EQ.IFRITISNEWIT)=TISHENIT) 40s ISTEP
IF (J.E0.TFR} %329 = Q=ISTEP
IFIPRINTIMRITE(LP ¢SO 5)JeGaPTALOCET »d pM)y AMOUNT y TST AGE
‘505 CORMAT(TT7,"CARBON ALLOCATED TO ORGAN HO.",T2r" =*,G13.5,
— BX.TBETNG'+F7.4:" € *,C13.5,6Xs "TSTAGES "412)
TFIG.LEN. 0160 TO 510
IFIJ.LT-IRTIGO TO 509
IFIANNURLIT)IGO TO 5
OPRODULE J=OPRODUIG ) +G% 2. SeISTEP
o To 509
608 OPRODU(SIZOPRODULS 1 +G#2.5¢ISTEP
‘509 CALL ALOCAT(JeG
510 CONTINUE
IFUISTAGE.NE.4 100 TO 600

C o
= FRUIT Hl!’URlTTDN

C ASSUHE THAT MATURE SEED RIOMASS EXPRESSED AS A FRACTION OF

C THE BIOMASS OF THE REPRODUCTIVE TISSUE IS A PTECE-WISE LTINEAR
c
c

FUNCTION OF DAYS ELAPSED SINCE THE START OF THE FRUITING STAG

SEDFRAITI)=PMLPOSIPSF1(I) PSF2CT) +PSF3ILT) 2TIHE(T) )
X330 = (AVEGIT.TIFR) + X329) + SEDFPAIY) - X328
TF (X330 .GT. 0.0 FXID(I) = FX10(T) + x330
TFIPRINTIWRITE(LP, 5501 SEDFRA(CT)

550 FORMATI(T?, 'TIME,SEDFRL=",2615.5)

600 RETURH

1000 IF(.NOT.SUVINPIMRITEILP»1010)

1018 FORMATI"O-—» BEGINNING READING 0OF INPUT TO SUBROUTINE TRAHSL')
1028 FORMAT(22A4)
1825 FORMAT(TTsIS"
1030 FORMAT(1GTS5)
1035 FORMATIT 7.5, TRANSL® +8X.1815)
1050 FORMAT(TF10.0)
1055 FORMATIT74T5."

TRANSL® v8 X+ 2048 )

TRAHSL" rS5UT19:7TF16.5/01

TREAD=20820

2020 READIKR«1020 )RCHENK
TF L. NOT<SUVINPIWRTTEIL Ps1025)TRE AD +RCHECK
TEIACHECK( 1) ,NE.SUBN M )GO TO 2020

vt
TREAD=2050

2050 RFADIKRs 1020 JRCHFCK
IF . NOT.SUVINPIMRTTEIL Py 1025) TREAD »RCHECK
TREAD= 2860
DG 2080 T=1:NPLNTS

2060 READ (KR.10500 FLET) @ 2(T)aP 30T} +PHIT) »PSII)PEITY
IF(.Hﬂ}-SUV[NPDRRITElLF-lCISS]IREl‘UcF’lII) P2II) P33T APEITIWPSIT)
b PEIIY
@ = PAIT) + PSOI) + PEII)
TF (8.6T. .999 .AND. @ .LT. 1.001) GO TO Z0a0
ERROR = .TRUE.
WRITE (LP.2070) ©

2070 FORKMAT (* =e=e Seze=s = PARAMETERS 4¢ S+ AND € MUST SUM
= TO ONE BUT !NSTEID I'HFY SUM TO® +F10.81

2080 CONT INUF

c

TREAD=209
2090 READ(NR.1020 )ACHECK
IF{.NOT.SUVINP)WRTTE @ P+ 1025) IRE AD »RCHECK
TREAQ= 3000
D@ 3601 T=1.HPLNTS
3000 RFADCKR«10501PSF1(I) @#SF2IT) WP SFILT)
3001 IF(.NOT«SUYINPIMRITE(LP,10S5)IREADSPSFLITY «PSF2IT1,PSF3I(IY
c

TREAD= 3010
3010 READ(KR 1020 )RCHFCK
IF [ NOT.SUVINPIWRTTE L Py1025) TREAD JRCHECK

TREAD=3020
DO 3021 I=1+NPLNTS
00 3021 M=1.7

3028 READ(KR:1050)(PTALOCKT s JrM)sJ=1NORGAN)
3021 TF (. HOT.SUVINPIMRITELL Ps 1055 )TREAD » (PTALOC (TadoM) s J=1s NORGIAN )
c

DO 3050 T=L«NPLNTS
3050 Fx10tI) = 0.0

IX = NPLNTS + 1

DO 3060 T-1.1X

NO 3860 J-1:NORGAN
3060 FX16(T+4) = 0.0

RETURN

END

SusrouTiNE ALOCAT

BIOMEDE SFRTPSYMI1). ALOCAT

SUBROGUTINT ALOCATUJ, & OUNTI

FROGRAM TC ALLOCATE * SIVFN AMOUNT OF CAPFRON TO EACH QF THE CARBON
FPACTIONS IN THE J*T™ ORGAN OF THF I[*"TH PLANT GROUP ("I* TS
PASSEN THROUGH COMMONI
PAALOCIN/L) FRACTION OF CARPON ALLOCATED TO THFE N*TH CAPPOK
FRACTION DURINZ THE L*TH PHENOLOGICAL STARE (THIS
FRACTTON OF THE L*TH CRGAN TYPE (L=1 FCR HERmACTOUS
ORGANS, L =2 FOR WOODY CPRANS)

AfARnAnanan

LOBTCAL FRRORJPRINT
LOGTICAL SUMTINP»SUVIN
LOGTICAL AKRNUAL +HFRB
COMMON JECHOCH/ SUMING »SUVINP. SUATNP JSUSTNP

COHHMON /FTLES/ KRe LT+ MSLls M52, MS3» HSIREC: MSZRECs MS3PEC
COMHON /NUMS/ HPLNTS NANTMS,NORGANsNELEFSsNFRACT yHOLTTH NFRACL

= HFRELHsNFRELP #10RDEPIR] o NHART ZoNSOHPT

COMHMOK /TYMES/IYRODAY sMDAY HONTHe IYP 2 JYReKYR IDAY s JDAY KDAY &

= XMONTHI12) s ISTFPaNSTEPSsNDAYS

COMMON /PRTING/ TREP MREPIHREP (21) s IPRINTINPOINT +HPRINTEZ211s PRINT,
= PLACE(L8) .UNTTSHB)

COHMON /MISC/ ERROR«PCHECKIZO) +BLANK

COHHON /VBLS/ POMITyB) sPOFCITI sPOFVIGE sPDHVOSEEDDMIT) i “FNDH Vs

1 ADA(LD) +ADKADDH 31 :NOKTSOMIL) »SOMT# TOTOMCVEGIT 46451 ¢ SEED (T 35100
2 CBIOMILD+S)+CLITI3+5),CORGEL »5)eCHMINIL2)sPOPCI0)}+CVEGY (G5l

3 CVEGO(T+5) +CVEGVOIS) +AVECE7+46) +AVEGVIR ) AVEGOLT) o AVEGV O,

4  SEFDVISI 1 ASEED(T ) ASEEOV.CBIOMAIS) JABIOMILI0) sARTOMALCLITTL ) 4

5 ALIT(®)sALITT»CORGHIS) sAORCIL) »AQRGH +CHINHIZ)«FCOTOTIS)

& AECOTOSNPHUE) »SHPHIB) sSTHIE JaSTHEB) sDUMHYV 50 ), DUMBEYALIU) »

1

a

Qq

A

SUATKF s SUSTNP

DUMMYS(20) «OMATER(7) +OCARBO(S) »OFNDOGIE) +rONITRO(Z2)0PRODULE) &
VAATIO(T w6 #5)aSPATTO(T o5 ) s ARATIONL 00 5) ORATIOC345) ) ORATION L 5 »
FACTVI7+6) +FACTSIT ), FACTALLD) o FACTDEZ) 2FACTCUL )+ OEFRATIB 4150 s
NCATEG»VSPHAMIT 51 rASPNAMIL0 »5) s ORGNARIG o4 ) s FRANKAMIS 1304
ALINAMIT.5)

CAHMHMON /CHANGE/ CVEGEO (746451 SEFDQGOIT»51,CAIOMGILD.51

CLTTA013:5)CP 0001, 51 oCHINGAL1e )

COHMON /VFGCOHM/ TN+ INsIP IR+ IS ILF s THS o IOS ¢TFO, IRT s TLAYFP(T) &

1 ANNUALL7) sHERBAT I o IPHENOIT) o TISNFWLT) o TTHELT) o PHSATE 2T, SFOFRACT )

TOMMON/ALOSAV/PAALOCIS £2)




Valentine

a1 DIMENSION Q(3)

8z DATA SURNAM/TALOC®/

43 €

ay 3

us TE{IDAY,EG.JDAYIRD TO 10UN

a6 TF(PRINTIWRTTFILP,10)

4T 1u FORKAT (77 FXECUTING SURROUTINE ALOCAT™)
58 c

&89 C

50 S A00 CARBON 10 RESERVE IF LATTFR IS DEPLETED
51 AZCVEGIT vd 1 IR

52 BZAVEGITad )

53 TFER.LF 400160 TO 90

54 CoAsn

55 TFIC.GE4D.1160 TC 90

56 0=0.1¢R-A

57 DZARINICAFOUNT 40 )

58 CVEGRAIT+J o TRI=CVEG@IITe Je IRI4D

59 IF(PRINT IMRTTF (LP 4801 ¢CoAMOUNTS T

60 80 FORMAT{T13»"ORGAN = '+ILa5Xs "RC/TC ="y Fh.025K, "AHOUNT =' 1612845,
61 - TADOFD TC RESERVE 617.4)

62 AHOUNT=AHCUNT-D

63 TFUAHQUNT.LE.DLOIRETIEN

1) a0 CONTINUE

65 (5

66 (

87 c PTISTRIRUTE CARAON AMONG CARBON TYPFS

63 IF C(HERB(I)) GO TO 35

69 Lz T2

70 IF (J .E@. ILF .0%. J .E@. IFR1 L2 = 1

71 €0 TO 97

72 a5 t2 = 1

73 97 CONTTHUE

78 00 100 K=NFRAC1INFRELM

75 L=K-HELEMS

76 G(L) = AMCUNT o PRALOC(LILZ)

77 100 CVEGAAIT»J K IZCVERQELT sy eQIL)

78 IF (PRINT) WRITE (LP /150010 fAHOUNTrJ

79 150 FORKAT €T13¢*INCREMENTS TO CARBON FRACTIONST':3G615.5,5X
B0 -~ TTQTAL ="sG15.515X +" ORGAN' 12}

81 RETURN

82 - ————— e

a3 c INPUT AND INTTALIZATION

a4 fr— e ———— — e e e e —-
BS 1000 TFL.NOT.SUVINPIWRITEILP,1010)

86 1010 FORMAT(*N-—s BEGINNING READING OF INPUT TO SURRONTINF ALOCAT )
a7 1020 FORMATIZ0A4)

88 1025 FORKATITT,ISs* ALDCAT' 14X .2048)

89 1050 FORMATITF10.00

30 1055 FORMATIT?,I5:7 ALOCAT' ,7F16.5)

91 c

92 TPEAD=2020

a3 2020 PEADIKR: 1020 1RCHECK

gu IF(,HOT.SUVINPIWMRITEIL P 1N25)TRE AN IRCHECK
95 TE(RCHECK( 1) . NE LSUBN M 160 To 7020

96 c

97 TREAD=2050

as 2050 READ (KR 1020 )RCHECK

94 TF (. HOT«SUVINPIMRITEN Py1n25) TREAD (@ CHECK
100 IREAD=2060

101 00 ZNES L2712

102 2060 READIKR,1N50) (PAM OCIK:LZ) 1K1 s NFRACT)

103 2065 IF (.NOT.SUVINPIMRITE (L Py 1055 ) TREAD s (PAALOC (KoL ZF (K1 o NFRACT)
104 RE TURN

105 END

SusrouTINE STONEW

BIOMCsDESERT2SYMI1). STONEW

1 SUBROUTINF STONEWITrJi Qo VR +T1sT2»T3,CV0CVTRT +NO.TOSANT)
z NIMENSTON VRIT1,T2213),CVO(TILsT2o T30 oCVITLI2,13)

3

4 DO 100 K=LKF

5 c *3' TS THE CARBON TRBSLOCATED FROM STORAGE (ROOTS AND nLP
6 & STEHS)

7 c *A' IS THE AHOQUNT OF NON-CAREBNN CONSTITUENT MEEDFD AY THF
8 € RATCIPTENT ORGAN

L] c TSUM' TS THE AHOUNT AVATLALEE TN DONOR ORCANS

10 R=Ge VRIT rd oK )

11 BECVIT TOS K )

1z SUK=B

13 00 30 JITTRT+NO

14 30 SUM=SUMsCVITeJUeK}

15 IF [SUM «LE. D.D) GO TO 100

16 RSUK=1.0/5UK

17 D = A/SUM

18 CYGITrdrK)ZCVOITrd sk )+ A

19 CVGIT,TAS+KI=CVAIT,10S 1K) =BeD

20 NO 40 JJTTIRT 1HO

21 80 CVOITedd sk IZCVAIT v Ju K 1=CV I T JdeK) +D

z2 100 CONTINUF

23 RETURN

zu END

SusrouTINENUTUPT

BIOME*DESERT2SYK(1). NUTUPT

1 SUBROUTINF NUTUPT

2 c

3 c NUTRTENT UPTAKE MODEL

L] c

5 < AT PRESENT» THIS MOOEL DOFS NOTHING PUT TAKE UP NITROGEN SO AS

6 c T0 MAINTATN A CONSTANT PROTEIN CARBON TO NITROGEN

7 c RATIO TN ALL ORGANS.

.3 c

9 LOGICAL ERROR+PRINT

10 LOGICAL ANNUAL +HERB

11 COMMON /FILES/ KRe L Py MS1s HS2: MSI, MSIREC: MSZREC, MS3IREC

12 COHMON FNUMS/ NPLNTS & ANTMS HORGAN »NELEKSsNFRACT sNOLIT ¢ NFRAC Ls

13 - NFRELHM+NFRELP +HORDEP (6} yNHORIZ4NSCHPT

14 COMMON /TYHMES/IYRDAY sHDAY s MONTH: TYR: JYReKYRTIDAY 1 JDAY ¢ KDAY »

15 - XHONTHI12) 2 ISTEP+NSTEPS.NDAYS

16 COMMON FPRTING/ IREP sMREPsHREP(21) s TPRINT«NPRINT yMPRINTC21 )0 PRINT,
17 ) PLACEILB) rUNTTSIB)

18 COMMON FHTSC/ ERRORsRCHECKI[Z20) »8LANK

19 COMMON /V¥BLS/ PDHIT7:6) PDHOLT) +POMVIE) +PNMYO,SEEDDMIT) »SENDH Ve

2u 1 ADM{10) +ADMADDME3) DDHTSOMI1) +SORT/TOTOHCVEG (T 46532 SEEDIT #5),
21 2 CBIOMU10+S)eCLITI3:5)eCORGI1+5)s CHINIL 21 POPLI0)ICVEGY (B, S ¢
2 3 CVEGOD(T+5) sCVEGVOUS) sAVEG( T 6} ¢AVEGVIE s AVEGOE 7Y sAVEGY D

z3 4 SEEDV(S) «ASFEDU(T )¢ ASEEDY »CBIOMA(S) sABIOM(1 D) vARTOMALCLITTIS) &
2a 5 ALIT(I)+ALITT CORGHIS5) sAORG(1) +ADRGH +»CHINHIZ }+ECOTOTIS) »

25 6 AECOTO,SWMPHUB) sSWPNIB) STHIB )} »STHNIB) ;DUNMYVISO)DUHKYAIIO)
26 7 DUMMYS(Z@) +OWATER(T7)+0CARBO(S5) +OFNDOG(HR) +ONTTRO( 2) +OPRODULE) »
27 B VRATIO(T:6s5)sSRATTOL7 51 +ARATIONID:5) DRATION3¢5Y ORATION L S)
28 2 FACTVIT+6) «FACTSIT)FACTALIO)FACTDI3) +FACTOIL):DEFRATIG 150 »
29 = NCATEG ¥SPHAMIT:5) JASPNAMILD+5) v ORGNAKIG o8 ) (FRANAMIS 4300

30 A ALINAM(3.S5)

34

o0

COMMON FCHANGE/ CVEGGI (76151 SEEDGA{715),CBIOHAI10:5) ¢

L CLITAO(3,5)+CORGAAI1,5) 1 CHINGQI 142}

COHMON ZVEGCOM/ INIW+IP »IReTIS+TLFsINST0S +IFR2IRT »TLAYERIT) »

1 ANKUALET7) sHERBUT)I e IPHENOITY s TISNEW(T) »TTHE(T) 4PUSATE 1, SFOFRALT)

IF(IDAY.EG.JOAYICO TO 100D
TF(PRINT)MRTTE (LP, 100}

100 FORKAY(*0-—+« EXECUTING SUBROUTINF NUTUPT")
DO 200 J=1sNORGAN
UPT={CVEGI T2 dsIP1+CYFGOQ 1T JaTP) )9 032 -CVEGLT v J s IN)
IF(UPT.LT. 0,01 UPT=0.0
IFIPRINTIKRTITELL P4 1501 42 UPT

150 FORMATUTZOr"ORGAN® 12 5X» "NITROGEN U
IFIUPT.LE.0.0)60 TO @O
CVEGORIT rJpINIZCVEGARI Lode IND+UPT
CMINGQLL »TN)=CHINGG( 1, INI-UP T
ONTITRO(2)=OKYTRO(Z)+tP TeTSTER

70D CONTINUE

= *4615.5)

1000 CONTINUF

RETURM
IFnD

SusrouTiNE DEATHH

BIOME®DESERT2SYHMI1).DEATHH

AnAanBAAOnOA

e i e i 3 B

an

SUBROUTINE ODEATHH

MODEL OF CRGAN ARSCTSSION AND DEATH

Ple2 PARAMETFRS IN PTECENISE LINFAR FUNCTION RELATTINGE
RELATIVE ABSCISSION RATE TC TIME ELAPSED
IN CURRFNT PHENOLOGICAL STAGE

Pl.5 PARAMETERS TN PTECEMISE LTNFAR FUNCTTON RELATING
DEATH RATE TO SOTL WATER POTENTIAL

DRATF RELATIVE ARSTISSION OR DEATH RATE

LOGICAL FRRORPRINT

LOGICAL ANNUAL +HF 2B

LOGICAL SUHTNP +SUVINP: SUATNP sSUSTRP

COMMON /ECHOCH/ SUNINP »SUVINP, SUATNFaSUSINE

COMMON fFTLES/ KRs LPr MS1, MS2e HS3s MSIREC: MS2REC: WS3REC
COHMON /NUNS/ NPLNTS sNANT®SyNORGANsNELFNS,NFRACT sHOLTT oNFRAC L

- NFRELHyNFRELP (HORTEP (6] ' NHORT 2o NSCHPT

COMMON /TYMES/IYROAY sHOAY MONTH: TYRy JYReKYR 4 TDAY »JDAYKDAY 4

- XMCNTHU12 1o ISTEP  NETEPS NDAYS

COMMON /PRTING/ IREPNREPsMREP {21) +IPRINTaNPRINT +MFRINTIZ1)1+PRINT:
- PLACFI18) sUNITS 18}

COMHON /HISC/ ERRCReRCHECK(20) sBLANK

COMMON /VALS/ POMET 61 PDKOIT) sPDFVEG) rPDHVOSSEEDDMIT) JSERDH Ve

1 ADM(L0Y rADHALDDM (31 DOMToSONCL] 2SONT» TOTPHsCVEGIT 162514 SFED T #5100
Z CBIOM(10+5)eCLITI3 5),CORCIL5)CHINILIZ )oPOP(101CVEGV LB, S) o
3 CYEGOUT5) sCVECVOLS) sAVEGETs6) AVEGY (614 AVEGO( 71 yAVEGV DY

8 SEEDVIS) sASEFDIT) e ASEEOV,CEIONACS) +ARTOMI10) JABTONALCLITTLSN &

5 ALTTA30sALTTT2CORGH(S) (AORCIL] sAGRGH +CHTNHIZ 1 s FCOTOT(5) v

6 AECOTOrSWPHIE) (SWPNIB) (STHIG 1o STNUB) +CUMMYV 50 ) DUHKYALIO) »

T DUMMYS (201 sOWATERCT) s0CARBOIS) +OFNDOGIE) »ONITPOLZY 2 OPRONULEN o

8 VAATTO(7+615) ¢ SAATTO T +51 s ARATIN(10,5) (DRATTON3+5)40RATION D) 51
9 FACTVET:B)2FACTSIT), FACTALIO) s FACTD(3) oFACTOIL)(DEFRATIE 15+

- NCATEG W SPNAHIT:5) (ASPNAMLI0 +5) e OPGNAK (G +4 ) (FRANAFIS 30,

A ALTHAM(1.5)

COMMON /CHANGE/ CYEGOOU7 46,511 SEEDORIT45)CBI0NAIL1045],

= CLIT2G(3+5)+CORGAGILIS) 1CHTNRALL, 2)

COMMON /VEGCOM/ TH+IW,IP» IR IS ILF 1 INS,TOS TR IRT 4 TLAYERIT) 4

1 ANKUALE T) s HERBOT)  IPHENOCT) s TISHFMIT) o TIMECT) PUSATE » 14 SFOF PR LT )
COMMON/ZDEASAV/PLLT s P2UT 1 aP3ITIoPEITIRELT)

COKKON ZFLUXIZFXICT 1 FX20TIaFX30TI 4FXRIT)

DATA SUBNAM/'DFAT®/

IF(IDAY.EG.JDAYICO TO 100N
TF(PRINTIWRITEILP10)
10 FORMATI*U——+ BEFINNTNG FXECUTION OF SUBRAUTINE DEATHH®)
SUMAZO.N
SuMB-O .0
LSOTL = TLAYERIID)

COMPUTE LOSS COF TRANSTENT ORGANS AS A FUNCTION OF TTME

MLPDSIPI(I)P2(T), Q. TIHEII))
IF (ARATFSISTEP .GT. 1.0) ARATE = 1.0/FLOATIISTEPY

IFLARATELF.0.0)E0 TC 250
'ARATE" IS THE RELATTVE ABSCISSION RATE
NOW PERFORM THE TRANSFERS
D0 200 J=1sNORGAN
IFIPOMIT IJ).LE.O.D)G0 TO 200
TFIANNUALLTI)EO TO 100
TFL.NOT.HFRE(T)IFO TO 50
TFIJ.GE-TRTIGO TO 200
co 1o 100

50 1F(JoNE=ILF.ANDWJ.NE.TFRIGOD TO 200

100 DO 150 K=1#NFRELH
A=ARATESCVEG(Iod ek}
0z = ¢
TF (QsISTFP .LE. CVEG(TIsJeK
G2 = CVEGCT,JeK) 7 ISTEP
Q= 0.0
CVEGLIsd oK) = 0.0
CVEGGAITrd oK) = N.O

120 CONTINUE
IFIK.GT-NELEMS ISUMA=SUKA+QZe ISTEP
CVERBQIT 1 JaK)ZCVERQAL T diK) -0
TFIJ.KELTFRIGO TO 150
ae=gZe SENFRA(T)
SEED@RITK)=SEEDRQIT K} 40Q
IF (K.BT.NELEMS) FXI(I) = FX3(T)
6?7 = 82 - 6@

J+CYEGQEIT,JaK) ) GO TO 120

+ QO ISTFP

c THIS HODEL ASSUHMES THERE IS ONLY ONE TYPF OF DEAD ORGANIC MATTER

c

150 CLITAGIL+KI=CLITOO(L 1402
‘200 CONT INUE
COMPUTE DEATH DUE TO PROUTH
250 DRATESPMLKEGI(PIII}sPRII)PS5IT) +SUPHILSOTL) )
IF (DRATESISTFP ,%T. 1.0) DRATE = 1.0/FLOAT{ISTEP)
TF(DRATE.LE.0.0160 TO 500
DO BED JT1WNORGAN
IF (PDHIT+J} .LE. O.08 GO TO 46D
DO 850 K=1+NFRELM
G=DRATE#*CVEG! IvJ K )
a2 = @
TF 1GeISTEP .LE+ CVEGIIrJaK)+CVECAAITsds K ) GO TO 260
02 = CVEGIT+JeK) 7 ISTEP
@ = 0.0
CYEGII1JsK) =
CVEGQOITad oK)
760 CONTINUE
IF(K.GT.NELEHS |SUMB= SUMB+0 29 ISTEP
CVEGRG T rJ sKI=CVEGQBI T4 Jek) =0
THIS MODEL ASSUMES THERE TS ONLY CNF TYPF OF DEAD ORGANTC HATTER
458 CLITQOI1KI=CLITAALL K)402



107
108
109

111
112
113
11%
115
116
117
118
119
120
121
122
123
124
125
126
127
128
129
130
131
132
133
134
135
136
137
138
139

460 CONTINUE

‘500 CONTTHUE
OFHDOG (4 ) =0ENDOG{4 1+ SUHA+ SUHB
FX8(T} = FXall] + SUMA ¢ SUNB
IF (PRINT)MRITE(LP 160D} ARATE . DRATE, TIHE (11, SUMA »SUNB

600 FORKATIT7¢'RFL. ABSCISSION RATE =' 612 .6 +5Xs"REL. DEATH RATE
- G12.435%:"DAYS FLAPSF D DURING PHENOPHASE =*.61Z.8 /
~  T7*TOTAL ABSCISSTON G1244s 5%+ TOTAL DEATH =%,612 41
RETURH

1000 IF (.NOT.SUVINPIMRITEILFP,1010)

1018 FORHMAT("0-—+ BEGINNING READING OF INPUT TO SUBROUTINE DEATHH®)
1020 FORMAT(20A4)

1025 FORMATI(TTIS," DEATHH ,8X+ZDAN)

1058 FORMAT(TF10.00

1055 FORMATIT7+I5s" DEATHH® 47F1645)

TREAD=-2020

2020 READ(KR+1020 )RCHECK
IF L. NOT.SUVINPIWRTTEM Py1025) TREAD +RCHECK
TFIRCHECK( 1) .NE.SUBNAM1GO TO 2020

IREAD= 2050
2050 READ(KR 1020 )RCHECK
IF (. NOY-SUVINPIWRTTEIL Py 1025 )1 TREAD +RCHECK
TREAD=Z0R0
POZOEB T=1 s NPLNTS
7060 READ(KRr10581PLI(T)I+P20 1) P3IC(I}PRIT},P5LT)
ZOGR IF (L HOT.SUVINPIMRITE( Pa105S)ITREADSPLIIN +P24T)sPIITI P 4IT),PSIT)
RETURH
END

SusrouTINE ANIMAL

BIOME#DESERTZSYMI1 ). ANTHAL

SUBROUTTNS AKIMAL

€
C COLLING PROGRAM FCR A THAL SURMOQDFLS

LOGICAL FRROR4PRINT

LCGICAL SUMTNF 'SUVINP, SUATHP sSUSTNP

COHMOK FECHOCH/ SUMIMP rSUVINP SURTNF aSUSTRP

COMHON /FTLES/ KRy LPr MS1s MS2r KS3, MSIRECs MSPREC, ™5 WEC
COMMON £ TYMES/IYRDAY (HDAY (HONTH: TYFu JYReKYR IDAY rJPAY  KDAY 4

- YHONTHI12) »ISTEP.NSTEFSINDAYS

COMMON ZPRTING/ IPEP NREPSMAFP (Z1) +TPRTNT NPETNT KPRINTI 2100 FRINT:
- PLACEELB) UNTTSIB)

FOMMON /NUMS/ NPLHTS o AMTHSy HORGAK o NFLEMSs NFPACT (KOLIT o HFPAC L
- NERELMyNFRELP HORNEPLE) +KHORT Z¥NSCHPT

COMFON /MTSC/ ERRORRCHECK(20) +BLANK

COHMONZANTSAV/ T RSPIRN

DATA SUBNAM/'ANINT/

c
c
TFIIDAY.EG.JDAYIGD TO 1000
TFIPRINTIMRITE (LR 10)
10 FORMATE'O7,100(*+% 1/ * ECGTNNING EXECUTICN OF ANTHAL SURROUTINFST/
- 1X.1000*e1)
no 100 T-LINANIMS
IF(PRINT) WRITE(LP,2M T
20 FORMATI®O® 711 038(°- "2
- T11s*STARTING CYCLE FOR ANTHAL GROUP NO.
- TiL.3mici-tn
CALL ANRESP
CALL FEEDNG
CALL HANAGE
100 CONTINUF
PETURN
RS 1 B e e e
(9 TNPUT AND INITIALTZATTON
s e s L e B i gt e O

1000 IF (. NOT.SUAINPIWRITE (LP,1010)

1010 FORMATE'0*s10U(*=*)1/"* BEGTNHING REAOING OF INPUT TO ANIHAL SUBRCUT
~TRES '/ *.1000°-"))

1020 FORMAT(20A8)

1025 FORMAT(T7T+ISs" ANTHAL® 44X,20A8)
TPEAD=2Z02N

2020 READ(KM, 1020 )RCHECK
TF (. NOTaSUAINP IMRTTE (L Pr1025)TREAD (RCHECK
TF(RCHECK( 1} «NF,SUBNAKIGD TO 2020
CALL ANRESP
CALL FEEDNG
CALL MANAGE
RETURN
END

SuBrouTINE ANRESP

BYOME«DESERTZSYMI1). ANRESP

SUBROUTINE ANRESP
ANINKAL RFSPIRATTON MOPEL

Pl.2 PARAMETEPS IN POMER FUNCTICN RELATING RELATTVE
RESPTRATION RATE TO MEAN MEIGHT OF ANIMALS IN

I*TH GROUP

CAREON RESPIRED (HASS PER AREA PER DAY)

RELATIVE RESPIRATION RATE IKTLOGRAMS CAREBON RESPIREC
PER KILORRAM DRY WETGHT IN THE T*'TH ANTHMAL GPOQUFP

RSPIRD
R

am000na00n

LOGICAL ERROR+PRINT, ANNUAL +HERB

LOGICAL SUMINP+SUVINP: SUATHP +SUSTNP

COMMON /ECHOCH/ SUHMIN +SUVINP:SUATNPSUSINF

COMMON /FTLES/ KRy LFs HS1s HS2: MS3s HSIRFC» HSZREC, MSIREC
COMHMON FHUMS/ NPLNTS &N ANIMSNORGAN s NFLEFS:HFRACT +NOLIT ¢ NFRAC 1

] HERELM4NFRELP JHORDEPLE) o NHPRTZ  HSCHPT

COMHON /TYHES/TYRDAY sMDAY s HONTHs TYR JYReKYR s TOAY s JOAY +KDAY »

- XHONTH12 )4 IST PeNSTEPS . NDAYS

COMMON /PRTING/ JREP fNREP,HREP (21) 1 IPRINT,NPRINT s MPPINTI 211y PRINT,
= PLACEILB) JUNITSI(8)

COMKON FMTSC/ ERRORSRCHECKIZ0) sBLANK

COMMON FVBLS/ POMIT ) sPOMOLT) sPDEVIE) sPNMYOWSEEDDHET) oSEDDH Ve

1 ADMU10) +ADMADDM U3} 4NDH T SOMEL) sSOHT TOT M ICVEGET 46 45) ¢ SFENIT 4514
2 CBIOML10+5)CLITI3512CORGILS 1o CHMINIL 42 )sPOPL10) s CYEGY (Bs 5) o
3 CVEGO(T+5)+CVEGVOI S JAVEGI T+ B) sAVEGVIG ) v AVFFOL7) JAVEGYD s

8 SEEDVIS) ASEEDCIT ) ASEEDV,CPIOMACS) JABTOM(L1 O} sABIOMASCLITTES)

5 ALIT(X)+ALITT,CORGHIS5)+AORGIL) +AORGH »CHINHIZ ) 2ECOTOTIS) .

6 AECOTOSWPHIB) +SUPN(B) »STHIR)»STN(BY ;DUMMYVISO ) s DUMNYACIND 5

T DUMMYSI20) +OWATER( 7) :0CARBO(S) +0ENDOG(E) +ONTTROL2Y , OPRANULED ¢

B VRATIOUT +6+5)+SRATTO(T +5)ARATICILID:5) JDRATION 3251 CRATION 1 S) s
9 FACTVM{ T+6) rFACTSIT )y FACTALIND ¢ FACTDU3) yFACTCIL),0FFRAT(G 150 »

= HCATEGVSPNAM{TIS) sASPNAHILD #5) 1 OPCNANILE y4 ) s FRANANIS ;304

A ALTINAMIZ:S5)

COHHON /CHANGE/ CVEGGA (76450 SEEDGOIT 5 )1, CBIOMOELU,S)y

= CLTITAQ(Zs51,CORGAALIL1:5) vCHINGOI1,2)

COHMONZANTSAV/T JRSPTRN

COMMNON/ANRSAV/PLIR) ,P218)

35

Modeling

COMMON/YECCOMZIN+IWaIP s T2, IS ILF sINS#TOS IFR,TRT 4LSCIL,

1 ANNUALU 7Y oHERBET) s IPHENO (7] o TISNERET) »TTHF(T) (PHSATE s 12 +"EDFRALT)
COMNON /FLUXB/ZFXIS5(1M)

DATA SUBNAM/ ANRF®/

TFIIDAY.EC.JDAYIGD TO lp0On
TFIPRINTIWRTTEILF 210
10 FORMAT(®0-—e BECINNTNG EXECUTION OF SUBPOUTINF **ANARESP*t+)
R=P1I)e (AOMITI/POPCT) ) aaP2LL)
RSPIRD=RsPOPLT)
NON*T RESPIRE MOPE THAN TS THERE
ASCBTOMCT.IR}
TE(RSPIRD.GT.AIRSPIRIC A
CATOMOIT I TRI=CATOMGLT  IR)-RSPTRD
OCARBOUI)=0CARBOII )+ FSPIRNS ISTER
XIS(I) = FX15(1) + PSPIRDsTSTEP
IF LPRINT) WRTTE(LP, M01 PSPIRDeADKITI sPOPLT)4PLITIAP2(T)
200 FORHATITT.*RESPTRFDs DRY WATTER: DENSTTY: 2 PARMST®,5613.5)
RETURN

o

100N TF{,NOT.SUATNP IR ITE (LP,1010)

1010 FNARHAT(®0-—s BEGTNHTNG READING OF INPUT TO SUBROUTINE ANPESP')

1020 FORNATI20A4)

1025 FORMATETTeIS " ANRESP® 4Xs2084)

1050 FORMAT(TF1D0.0)

1055 FORMATETT.I5," ANRESP' »7F16.5)
TREAD=2020

2020 PFAD(KR.1020 ) RCHEMK
TFL.NOTSUATNPYHRITE (L Ps 1025) IREAD +RCHECK
TF(RCHECKE 11 .NF .SUBN® 160 TO 2020

TREAD = 2085

Z0B5 RFAD (KR1020) RCHECK
IF 1. NOT.SUATNPIMRTTE (LP1025) TREADsRCHFEK
TeCAD=20T0
D0 2075 T-LiNANTHMS

2070 READIKR«1050IPLIT)I P A T)

2075 TF(,NOT.SUATHPIMRTITELLP,1055)IREANPILTI 4P Z(I)
TF tIR.FO.OITR=Y

3000 FX1511)
RF TURN
ThO

SusrouTINE FEEDNG

BIOMESDESERT2SYH{11.FFEDNG

SUBROUTTINE FEEDNG

‘IFROM* IS & VECTOR (F POINTERS DESIGNATING THE SOURCE
COMPARTMENTS OF EACH OF A MAXXIHMUN OF "IDIH®* FEEDING FLWS. *TTO*
IS A VECTOR OF POINTFRS DESTGNATING THE RFCIPLENT COMPARTMENTS.
"PREF® TS AN ARRAY OF SCALING FACTORS)VAPYING FROM ZERO 'TO ONE,
THAT INDICATE THE PRETERENCE FOR FACH FOOD SOURCF. THE FIAST *NH®
ELEMENTS TN FACH VECTOR REPRESENT HFRBIVORY, THE NEXT *NG*
ELEHMENTS REPRESENT GRANIVORY » THE NFXT 'NC' FLEMENTS REPRESENT
CARNIVORY AND THE NEXT *NO' ELEMENTS PEPRESENT DFTRITIVORY. AT
PRESENT: FEEDING FLOWS DEPEND ON ONLY THE LEVELS OF THE RFCIPIENT
COMPARTHENTS AND THE WEIGHTED LEVELS OF THE DONOR COMPARTMEKTS,
EACH RELATIVE RATE 0F FEEDIHC (RELATIVE T THE LEVEU CF THE
RECIPIENT COMPARTNENT) EQUALS A MAXIMUM RFLATIVE 9ATE MULTIPLIED
AY TWO SCALING FACTOPS: VARYIHG FROM ZERD TO OME, TI[AT ACCOUNT FO®
EXPLOITATION AND INTFRFERENCE: RESPECTIVFLY. THESE TWO FADTORS
ARE PIECE-MISE LINEAR FUNCTIONS OF THE LFVELS OF THE DONOR AND
PFCIPIENT COMPARTMENTS s RESPECTIVELY.

AfAcoONnNNnoAanacananan

LCGICAL FRROR«PRINT: MNUAL +HERB
LOGICAL SUMIHP+SUVINPs SUATNP +SUSTHP

COMMON /ECHOCH/ SUMINP »SUVINP, SUATNP ;SUSTNP

CCMMON /FTLES/ KR LPs HS1ls MS2s MS3, MSIREC: HSZREC. MS3REC

COMMON /NUHS/ NPLNTS N ANTMS:NORGANNELEKS:NFRACT +NOLIT s NFRAC 1»

1 NFRELM+NFRELP JHORDEP U[£) +NHORTZ s NSCHPT

COMKON /TYNES/IYRNAY MOAY HONTHa IYRe JYReKYR s TDAY »JDAY sKDAY »

1 XMONTH(1Z )+ ISTEP NSTEPSHDAYS

COHMON /PRTING/ 1REPNREP+MREP(21) »IPRINTNPRINT sHPRTNT(Z1)+PRINT,

1 PLACE(18) UNITSIB)

COMMON /7MTSC/ ERRORREHECK(20) »BLANK

COMMON /VBLS/ POMITo6)POKOLT) yPDEVIG) oPOMYOSEEDDHITY ySEDOM V.

1 ADKIL10) vADHADDMU3) oNOMTo SOMIL) o SOMTSTCTOMICVEGIT #6451 4 SEEDLT 25 )0
CBIOMI10,5)»CLITI3+5)sCORGIL 524 CHINIL 2 )sPOPLID)+CVFBYIGs5Y o
CVEGOU 7+5) sCVEBVOI5) rAVEGI 7461 s AVEGVIE )4 AVECO L T) s AVEGYO,
SEFDVIS) sASEEGET ) o ASFEDV sCBIOMA(S) +ABTOMI(10) sABTIOKRSCLIT T 51 s
ALITI3)+ALITYCORGHI 5) »AORGIL1) +AORGH »CHINHI2 ) +ECOTOTIE)
AECOTOrSHPHIB] +SHP NIB) sSTHIE )+ STNEB) 2DURHYV 50} s DUMKYA(3D) 4
DUMHYS{20) »CWATERI 71 +0CARBOU5) +OFNDOGIS) rONTTROIZ2YsOPRDDULE] »
VRATIO!T ¢6+5)¢SRATTOIT25) s ARATTO(LD45) +DRATTO( I+ 5YORATION 14 50 4
FACTVI 7261 +FACTSIT s FACTA(LID)»FACTDU3) +FACTO(1)+DEFRATI(E+15) »
NCATEC ;¥ SPHAM{T 5] sASPNAMI10 +S)+ORGNAMIG +4 ) s FRANAKIS 1314
ALINAM{Z,5)

COMMON /CHANGE/ CVEGOOI(T 964519 SEEDGRITS512CBICHAIL045)

1 CLTITAA(3+51CORCGAGIL5) +CHINGOLLs2)

COHMON/VEGCOH/IN s TM2IP s IRr IS ILF» INS+IOSIFRTRT #LSOTLY

1 ANNUALCT) yHERBATI»IPHENOCT) o TISHEWIT) s TIMELT) o PHSATE +12SEDFRALT)

COMMON/ANTSAV/ T RSPIRN

COMMON/FEESAV/TFRONC 1501 sTTO(L50) s FREFILSO)4PL(BIPZ(B)+P3(B )s

1 Pal3)sPSIB)sNHINBINC sNDSUHIS]) s NGCIHCC 1 NDD+NT

CCHMON /FLUXT/FX11(10}FX1Z(10),FX13(10) +FX140101

DATA SUBNAH/ *FEED"/»TDIN/150/

Blee-"dnnSwn

IFIIDAY.EQ.JDAYIED TO 510
TFIPRINTIMRITEILP, 10}
10 FORMAT(*U-—s BEGINN'NG EXECUTION OF SUBROUTINE **FEEDNG

CALCULATE TOTAL FOOD AVATILABLE TO ANTMAL CROUP

HERATIVORY

Feon=n.n
TAZ1
20 TF {TA .GT. NH) GO To 4p
TF CTTOMTA) - Ty 16, T,40
30 LOSIFROMITA)
I9=Le/10
JAZLG-T0s10
FOODSFOCD+POMITOJG) P REFITA)
35 TA T TA + 1
GO TO0 20
80 TRZNHe1

TAANIVORY

aAn

5N TF (TIA .GT. NGE) FO T B0
TF (ITO(IA}-TITN +£E0¢FN

&N TF-IFROMITA)
FOOD=FOO0D+ SOMEIF JePRrT T4y

AN TAZHGG+1



Valentine

113
114
115
116
117
118
119
1zo
121
122
123
128
125
126
127
128
129
130
131
132
133
138
135
136
137
139
139
140
181
182
182
P L
145
146
187
iug
139
150
151

153
158
155
156
157
158
159
160
161
162
163
16h
165
166
167
168
169
170
17
172
173
174
175
176
177
178
179
150
181
182
183
184
185
186
187
1aa
189
190
191
192
191
198
195
196
197
198
199
200
281
202
203
208
205
206
207
208
209
210
211
212
213
21%
215
716
717
218

RG] Aeon

nonn

P

noa

Aana

ann

aon

annnona

FARNIVORY

100 TF (1A .ET. NCC) GO T 1IN
IFLITOITA)=1)120:110130
110 IFZIFROM(TA)
FOOD=FNOD* ADMIIF 1 PREF (T A)
120 TA=TA+1
fo 1O 100
130 TASNCCe1

PETRITIVORY

150 IF (TA .GT. NT) G0 TD 180
TFIITOC(IA)-T1170+160:160
160 IFZIFRONMITAL
FOOO=FOCD+ DDMIIFIsPPETITIA)
170 TA=TA+1
Gn To 150
130 CONTTNUF
CALCULATE RELATIVE FEFDINC RATE AND AMOUNT OF DRY MATTER
TNGESTED

IF (FOOD .LE. O.N) €0 TO 890
F1=PWLPOS{PZ(I}+P31T ) 1.0:FOOD)
F2=PWLNEGIPHII)+PSI{LI)s1.0,ADHITI))
RFR=PLIT)naF1leF2
AMTTRFReADMI(I)
FRAC=AMY /F 00D
IF(PRINTIMRITEILP e 19 M RFR4PLIT ) FL F2,ARTFOOD FRAC
190 FORMAT ( *OREL RATEs MAX RATEs FACTOP 1. FACTOR 2+ ORY MATTER F
1ATEN: FFFECTIVE DRY “ATTFR AVAILABLE, RATIO OF LAST 2 TTEMS*'/
2 T615.51

DFCREMENT FOOD COMPARTMENTS AND ACCUMULATF AMOUNT OF FACH
CHEMTCAL CONSTITUENT TNGESTED.

N0 200 K=1/NFRELH
200 SUMIK)=D.0

YERRIVORY

TAZ1
210 TF (TA LG6T. NH) FO TC 280
TF LITOLTA) - T) 235.,220.:240
220 LB-IFRONKITA)
IR=LG/10
JazLe-Ta=10
ne 230 K=1.HNFRELM
Q=CVEGIIQ+JA+K ) +FRACPREFIIA)
CYEGOA( TR« JA K I-CVECRRITAJQ 1K) -0

TF tK .5T. NELEMS) F2 1(1) FX11(I) + QeTSTEP
IT (K «6T. NELEMS) OFNDODGIZ) = OFNDDGI2) + QeISTEFR
230 SUMIK) SSUMIK)I+Q
235 TA = IA + 1
60 TO 210
250 THE-HH+1
GRANIVOARY
250 IF (TA .67, NGG) R0 T 290

TFLITOITA}-T1280.260 4290
260 IF=IFROM(TA)
N0 270 K=1 HFRELM
@ = SEEQ(TF.K) » FRAC & PREF(TA)
TF (K .8T. NELEMS) FX120I) = FX12(I1 + G+TSTEP
TF (K .GT. NFLEMS) OFNDOG(1) = OFNDOG(1) + OsISTER
270 SEEDAOITF +K)=SEEDNG(TF (K1 -G
280 TASTA+1
€0 To 250
290 TASNGG+1

CARNIVORY

310 IF (TA GT. NCC} GO T 350
TFLITOITA) -T 13404320350

320 TFZIFROMETA)
00 330 K=1/NFRELM
6 = CBIOMIIF K] o FRAC » PREF(IA}

IF (K GTa NELEMS) FM 3(I) - FX13(I) » QeTSTEPR
330 CRTIOMAIIF+K)=CBIOMA(TF +KI-Q
380 TAZTA+1
6 To 3180
350 TASKCC+1
DETRITIVORY
370 TF (IA .GT. NT) GO TO 810
IFLIT0tTA)-T)400:3R0 8 10
380 IF=TFROMITA)
DO 390 K=1+NFRELM
0 = CLITIIFsaK}) = FRAC o PREFITA)
TF (K «GTs NELEMSY FX 8(I) = FX18(I) + GeISTEP

330 CLITAA(IF«K)
400 TASIA+1

60 TO 17D
410 CONTTNUE

TC=0.0

D0 &20 K=NFRAC1.NFRELM
5720 TO=TC+SUMIK)

ITBGLIF 4K =0

NOW ALLOCATE THE INGFSTED MATERIAL Y0 EACH OF THE CHEMICAL
CONSTITUENTS. FIRST A LOCATE TO LABILE CARBON AS MUCH AS MAS
RESPIREC. THE REMAINDER:, IF ANY. IS ALLOCATED TO CARBON TYPES
ACCORDING TO THE RATIOS IN THE *ARATIO" MATRIX. (RESPIRATION
MODEL MUST BE CALLED "EFORE THE FEEDING MODEL.)

G=TC-RSPTRD
IFi01830 830 r4 80
830 COTOHMAITTRISCBTONQIT, IR)+TC
G0 TO 470
440 CPIOMAIIIR)=CBIOMQII, IR)+RSPTRD
Do 850 FRACI+NFRELM
450 CATOMGIT K I=CBIOMGIT K )+ Qe ARATIONL »K)
D0 460 K=1 NELEHMS
TG ARATIOLI K
SUMIK) SSUMTK)=T
A60 CRTOMBIT K)I=CBIOHAIT »K1+T
870 CONTINUE
IF (PRINT) WRITE (LP475) SUM
BT5 FORMAT (T72"SUMIs)=" /5613.5)
D0 880 K=1sNELEMS
4B0 CLIT@GI1+K) = CLITAGILK) +
RETURN

X1(0.0e SUHCK) )

WD AVATLABLE °*EFFECTTVE Foop*

890 TF (PRINTY MRITE (LP.500)

‘500 FORWAT('ONO AVATLABLE EFFFCTIVE FOOD")

Aann

RETURN

510 TF (. MOT.SUAINPIMRITE(LP:520)
520 FORMAT("0-—¢ BECTNNTNG READING OF INPUT TO SUBROUTINE FEEONGT )
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233
234
235
236
237
238
239
za0

2a2
743
zan
285
246
247
za8
759
z50
251
252
253
254
255
Z56
257
258
259
260
261
262
263
768
265
266
267
268
269
278
271
212
273
274
275
276
277
278
273
280
281
282
283
z88
285
286
287
288
289
230
291
297
293
29n

"800 Fxi1a(l) =

530 FORMAT(20A4)
540 FORMAT(TT:IS"
550 FORMATI1&TS5)
560 FORMATITT:IS5:"
590 FORMAT(TF18.0)
E00 FORMAT{TT7+1I5:"

FEEDNG® 14Xy 20 A% )
FEFDNEG® +14T8)
FEEDNG® ¢+TF16.5)

IREAD=Z6IN

610 READIKR2530JRCHECK
IF (s NOTa SUATHPIWRTTE @ Pr 50 0) TREAD) PCHECK
IF (RCHECK( 1) .NF.SUBN M )3G0 TO 610

IREAD=620
620 READ (KR»530 1RCHECK
IF(.NOT.SUATNP)WRTTE L Py 590) TREADy RCHECK
IREFAD=G30
DD 540 T=1 'NANIHS
630 RFADIKR59D)PLAL)+P2IT1sP3(I}PR{T)P5(I}
640 IF L HOT.SUAINPIMRTTEILP+ 600N IREAD:PLIT14PZ (T)oP3 (T} +Pa(I1+PSIT]

TREAD=E50

650 READIKRs530)RCHECK
TF L. NOT.SUATNPIWRTTE(L Py 5a0) IREADs PCHECK
TREAD=660

660 READIKRrSS0)MH Ny NCH D
IT (. NOTaSUATNPIMRTTE N PaS60) TREADSNH sNGoNC »ND
NE

NOD=NCC+ND
NT=HH#NG+NC+ND

LIMIT = 10sNPLNTS + M RGAN

TREAD=670 :
670 READ(KRSI0)RCHECK
IF (. HOT.SUATNPIMRITE (L P+ 5801 IREAD: REHECK
IREAD=680
nO 690 T=1WNT
680 READIKRs TOO)ITO(T) «IFROMIT) . PREFIT)
IF ¢, NOT. SUATNPIMRTTEIL Py TIOVIREADs TTO(T) JIFROMIT )4 PREF (1)
TF (ITOCI).0E.1 -AND. ITO(I1.LE.NANINS) GO TO GB2
ERROR = .TRUE.

WRITE (LP+6B81)
681 FORMAT ¢* += EFROR = = TTO VALY TS QUT OF BOUNDST )
682 IF (T .GT. KH) GO TO 684

TF (IFROMII).GF.10
ERROR = .TRUE.

+M4D. TFROMfIN.LE.LIMIT] GO TO 68%

WRITE (LP+E83)
683 FORMAT (' =» = EPFRQOR =e=s=e> TFROM VALUE IS OUT OF RPOUNDS®)
638 TF (1 +LE. NH .0R. I .67. NGG) GO TO 686
IF {TFROW{I1 .GE, 1 .AND, IFROH(I} .LF. NPLNTS) 60 TO 686
ERROR = ,TRUF .
MRITE (LPsBA3)
686 IF (I .LE. NGG .0R. T .GT. NCC) FO TO 698
IF {IFROMIT) .6E. 1 .ANC. IFROM(TI) .LE. NANIMNS) 70 TO E&R
ERROR = .TRUE.
WRITE (LP.6A3)
688 IF (I .LE. NCC) GO TO €90
IF (IFROMITI) .GEs 1 +AND. IFROM(I) .LE. NOLITY GO 7O 690
ERROR = .TRUF.

WRITE (LP,&B3)

630 CONTINUE

‘T80 FORMAT(2I5.F10.0)

T10 FORMATIT7,I5+" FEEDNG' +2I9:F16.5)
IF (NT .LE. IDIM) GO TO 750
FRROR = .TRUF.
WRITE (LP.780)

Tan FCRMAT (*
- LIMIT 0F",15)

750 COMTTNUE
N0 BOO T=1 . NANIMS
FY1111)
Fxi1z(I1y = u
FX13IT) - 0

u

IDTH
- EPROR ze =

KUMBER OF FEEDING FLOWS EXCEEDS

RETURK
£uD

SuBrouTINE MANAGE

BIOME=DESERTZSYN{1 ). MANAGE

c

SUBROUTINE MANAGE

LOGTCAL ERRORIPRINT
LCGICAL SUMINP sSUVINPs SUATNP »SUSTNP
COMHON /ECHOCH/ SUMIN ySUVINP»SUATNP»SUSTNP
COMMON /FTLES/ KRr L© MS1s, HSZy MS3s MSIREC: MS2REC, MSTREC
COMHON /TYRES/TYRDAY yMDAY HONTHe IYRy JYReKYR o IDAY yJDAY 1 KDAY »
- XMONTH (1215 IS TP NSTEPS 4 NDAYS
COHNON /PRTING/ IREP N REPJMREP(Z1) »TPRINTsNPRINT sHPRINT(Z1)s PRINT,
- PLACE(L8) \UNITS(8)
COMHOK /HUMS/ NPLNTS:NANTHMS:NORGANsNELEMS)NFRACT sNOLTT s NFRACL,
- NFRELM o MFRELP +HORDEP (6) s NHORTZ 4 HSCHP T
COMMON fMTSC/ ERROR+RCHECK(2D) »ALANK
COHHON /VBLS/ POM{ T 6) sPOMO( 71 +POFVIE] 1PIMVOISEEDDMI 7] (SENDH VY
ADMIL0) »ADKASDOR(3) sNDHToSOMIL) »SDMT e TOTOH i CVEGIT 46451 +SEEDIT 4510
CBIOME 104509 CLITE3 4519 COREIL +5)+CHINIL 2 1aPOPLIDY1CVEGV TGS 51 s
CYEGOt Te5) s CVEGYOLS) yAVEG(Te 6) rAVEGV (611 AVECO L 71 4 AVEGY D,
SEEDOVE5) »ASEEDIT 1, ASEEDV +CBIOKALS) »ABTOMET U) yABTOKACLITTIS) &
ALTTU33 e ALTTT/CORGHIS) yAORGE1} sAORGH sCHTNH 2 1 4 ECOTOT (5],
AECOTOSUPHIE) (SUPHIB) s STHEB) PSTN18) sDUMHY VIS0 ) s DUMKYAL3D) o
DUHHYS (200 »OMATER(T) 10 CARBOLS) «OENDAG(E) +ONTTRO(Z) » OPRODUTEY »
VRATIOIT 46451 ¢ SRATTO(T 151 ARATIONL0s5) sDRATION 351 CRATION 1 50 4
FACTVETr6) e FACTSIT )y FACTALIN) s FACTDI3) JFACTO(L ) DEFRATEG 15N 8
NCATEG )V SPNAM(T+5) sASPNAM (10 +5) rORGNANIE 48 ) s FRANAK(S 1374
ALINANIZ.5)
COMMON /MANSAV/ NMOVEs IHOVE HOVOAT(15) »TGRPOUP (15 )+ XNUHI15) ,DHILS)
DIHENSION QZ15)
DATA SUBNAM/TMANA® /
DATA HDTM/157

PN T B F Y

IF (IDAY.EG.JDAY) GO TO 1nODD
10 TF (IDAY.LT.MOVDATIIHOVE)) GO TQ 200
L = IGROUPITHOVE)
F XNUNITHMOVE)
£ = DWITMOVE} » POPLL)

IF (6 .Ea. 0.0) G = ADMILY 7 POPEL)
TF (F +tT. 0«0 AND. © .GTs 0.00 6 = -G
POP(L)Y = POPIL) + F

PO 100 K=1+NFRELM

B2(K) = G » D.& * ARATIOIL.K)
100 CPIOMIL«K) = CBIOHIL ) + QZIK)

MRITE (LPe110) HMDAY XMONTHIHONTH)»

- RWIL) e Go (Q2(N)e KZ1/NFRELM)
110 FORMAT [ "OHEPD MANAGEMENT EVEN",

- SX¢ "NUMRER PER AREA - ' F10.3+

= SX*TOTAL WFTGHT PER ARFA =

TYRs IGROUFIL)y XNUHILY,
TSe A8 2150 5%+ YANTHAL BROUP
SX4"MEAN WEIGHT PER ANTHWAL
F10.3/

- * TOTAL ADDFO YO EACH CHEMTCAL CORSTITUENTY =*, 5F12.5)
THOVE = TMOVE + 1
GO0 TO 10

an0 RFTURN
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c READ INPUT
FOER AR a mh =
1008 CONTINUE
TF I NOT.SUAINP MR TFILP,1010)
1010 FORMATI'"D-—+ BEGTHNTNG READING OF INPUT TO SUBROUTINE MANAGE' )
102N FORMATI20A4)
1025 FORMATITTaIS " MANAGE? y8X,Z0A8)
1030 FORMAT (16I5)
1035 FORMAT (TT7+T5:" MANAGE "y 8X »16I5)
10580 FORMAT (12, 1X» A3s 1X» T4 I9. 2F10.0)
1085 FORMAT € T7+15:" MANAGE *oTZ+1Xe A321XaT8219,2F12.2)
c

TREAD=2020

2020 RFAD(KR.1020 }RCHECK
IF L NOT.SUATNPIMRTTE (L Py IN2S)ITREAD SRCHECK
IF{RCHECK( 1) .NF.SUBNAH 1GO TO 2020

TREAD = 2040
2040 RTAD(KRs 1020 )RCHECK
IF (.MOT.SUAINP) WRTTE (LP.1025) TREADRCHECK
TREAD = 2050
2050 READ (KR+1030) NHOVE
IF (.KOT. SUAINP) WRTTE (LP,IN35) TREAD, WHOVE
IF (NHMOVE .LE. O) G0 To 3000
IF (NHOVE .LE. MDIH) %0 YO 2055
ERRCR = JTRUE.
WRITE (LP.2053)
2853 FORHAT [ 'sTeZezs EFPOR
~CEEDS MAXIHUM HUMBER ALLOVED')
2055 CONTINUE
c

NUMPER OF ANIMAL MOVEMENTS Fx

IREAD = 2060
2060 READ [KR,1BZ0) RCHECK
TF (. NOT. SUATHP) WRITE ILP.1025) IREADJRCHECK
IREAD = 2070
DC 2080 T=1/HHOVE
2070 READ (KR(10401 I7.A8 IGROWP (110 XNUMIT)eOM(T)
TF (4 NOT-SUATHPIMRITE (L P 1045 ) TREAN T Te A8 s T3, IGROUP (T 1 ¥ KURET Jy DULT
-}
Do 207t M=1s12

TF (AB .EQ. XHONTHIH D GO TO0 ZO72
2071 CONTINUE
ZU072 VOVDATII) = (I3-JYRI3IE0 * (M=-11e3J0 + I7
Z0A0 CONTINUE

THOVE - 1

DO 2090 T=1sHKOVE
TF (MOVOATII) JLE. JMMY) 60 TO 2085
G0 TO 3000
2085 THOVE = IHOVF + 1
2050 CONTIKUF
3000 CONTINUE
RETURN
END

SusrouTIiNE SOILSS

BYOME+DE SERTZSYRI1 ). SOTLSS

anano

on

SUBROUTTNE SOTLSS

PHN = NO. OF NODES
PHDT = LENGTH OF TIMF-STEP TN DAYS

LOGICAL SUHTINP »SU¥INP: SUATNP :SUSTHP
LOGICAL ERROR+PRINT
REAL WMINPR
‘TRTEGER PHM
COMHON FECHOCH/ SUMINP +SUVINP» SUATNP »SUSINP
COMHON /FILES/ KRs L Py MS1s MS2: MS53, MSIRFC» MSZREC, M5 3PEC
COMHON /TYMES/TYROAY MOAY s HONTHs TYRsJYReKYR4IOAY s JDAYKDAY s
et XMONTHI1Z2) »ISTFP/NSTEPS+NDAYS
COMMON /NUMS/ HPLNTS N ANIMSoNORGANsNELEMS NFRACT yNOLIT»NFRAC L
s HFRELHNFRELP JHORDEP{E) 1NHORIZ¢NSCHPT
COHMON /PRTING/ IREP M REP+MREP (21) +IPRINTINPRINT +MPRINTI(Z21):sPRIKT,
-t PLACECLB) +UNTITSIB)
COMMON /HISC/ ERROR+RCHECK(Z0) 1BLANK
COMMON /VYBLS/ POMI(7:56) sPDMO(T) +POMVIE) yPDHVO»SEEDDHITI «SENDH Ve
ADKHILE) +ADMAIDOHE3) oNDMToSOME1) »SDHT ' TOTNM +CVEG (T 16 45) 4 SEED (T 45 )4
CBIOMI1D+5)CLITEI3+5 1, CORGI12S)» CHINIL +2 },POP{10)+CYEGV (6B 5 »
CYEBOL 7+ 5} +CVEGVO(S) JAVEGI T+ 6) +AVEGY (612 AVEGO( 7Y »AVEGVO s
SEEDV( 5) +ASEEDIT ) ¢ ASEEDVCBTOMALS) »ABTOMI{101 +ABIOMALCLITTIS) »
ALITI3) o ALTTT.CORGHI5) sAORGI 1} +AORGH sCHINHIZ ) »ECOTOT(S )
AECOTO»SHPH(E] »SHPN{B) »STHIG )+ STNLB) sDUMHYV (50 ). DUMHYAL3IO) o+
DUMMYS(20) +OWATER( 7} sOCARBGI5) +OENDOG(E) »ONTTRO( 21, 0PRODUL E} »
VRATTO(T+6+5)sSRATTO (T 151 ¢ ARATIOI10:5) +NRATIO[3455) yORATIO( 14 51 4
FACTVI7+6) 2FACTS(T)s FACTALLID) +FACTD(3) +FACTO(L ) v DEFRATIG 150 »
NCATEG s VSPNAHIT:5) +ASPNANL10 51 ORCGNAMIG o8 ) s FRANAHIS »37,
ALTHAH(3.5])
COMHOH /WTHRV/ DATMTIN: DATHAX :DARATN. DAEVAP sDAPHOT
COMNON £SOLCOM/ PHN:CHDI(8) »CHOX{B) CHOXXIB 1+ CUPSTC(E) XHSOLTL )
COMMOH/MATSAV/PUMCIB) +PUKIB) s THAIB) TUBIB) »THCIA ), TUDIBY »
1 THTHACB) »THTHBIB) » TWHAIB ) » THHB(B) o TUWA (B )+ TUNB 1 8) PUKINEED )r
2 PUHIBD )y PUKSUHIGD) PHTIBO) s THUIB ) TMTSPRIBY 1 TUKSALE),
3 TWHHAT B) oTWDTHP (8] sTHTHAA(BL»THTHTS(B) +THAAA (B LLIB) s THTAIB )y
B THTMUB) »TWOT  THTAH» THTTOT Y22 s THEVAP s THR» TWRATN »THRP » THSTHC
5
&
7

M@ NN N N

¢ THDTPs RePUTLIMsSoT oJ s THIH e TH THSFa THTK sPULLIH + TGONE o PUM  TW JA »
PUDELM»TWAA: TUTHC, TWJB +PHHUE T, PUHDRY » THSFC+THIN: THSFDs TWDT By
TWMINe THSTRD rPHANRFs PHKCAL s TWIsZPINT s XWSTHND s CHINF

COMMON 7/ VTOWAT/ CVRDST(748)sCVTSPRIT)

COMMON /WATSAZ/ RSFCUM yTHCUM:STDCUMs VAPCUN

COMMON /SAVNIP/ HMINFPR

DATA SUBNAM/*SOIL"'/

T (IDAY.EQ.JDAY) GO TO 1000
IF (PRINT) WRITE (LP,20)
20 FCRMAT(*0'4100{"")/* BEGTNNING EXECUTION OF SOTIL SUBROUTTNE ST/
- 1X:1p81'et))
TF {KHORTZ .EQ. M) GO To 100
CALL SLHEAT
CALL SLWATR
COMPUTE MM OF WATER ™ THE SOIL PROFILE
30 SUM = 0.0
0O 40 T~1sNHORTZ
T = HORDER{L)
T LT.6T.1) T = HORDIP IT) - HORDEP(I-1)
A = SHPHIT)
D0 10 J=2.PWM
B2 = PHMIJ)
TF (A LS. B2) 60 TO 15
10 CONTTNUP
15 R1 = PWHIJ-1)
Wt OIS THF VOLUMFTRYC WATER CONTENT
v = (A-P1) / [H2-B1) » PWDELW + (J-2) = PHDFLW

'T' + IN. IS CEPTH OF SOTL LAYER TN MM
40 SUM T SUM + ¥V s T s 1.0

@1 = SUM &« 0.1

97 = (SUM - HMINPP) & 0.1

TF UPRINT .0R. IDAY .FG. KDAY) WRITE {LPs4S) Gl. 02
45 FORMAT (Tl6e *MATFR IN SOIL PROFTLE®, TB1s FR.3/

= T16s 'CHANGE IN PROFTLE's TB1s F8,3)
OMATER(T) SUM
CUHHMYS (1) = SuM

115

Modeling

c OMATERI4) = MHINPR + OWATFRI1} — COWATFRIN) - OMATER(T)
c OMATERI4). T.E. EVAPORPATION:. IS NOW ASSIGNED A VALUE IN SLWATER
DUMMYSIZ) = OWATERI4)

T {IDAY .GT. JDAY) GO TO BO
HMINPR = SUM
WRTTE (LP<ED) SUM
60 FORHAT (°07,T204"H (F WATER IN SOIL PROFTLE AT START OF SIKWATIO
=N =" FR.1)

CWATFRIG) = D.O
DUMKYSI2) = 0,0
€e T0 1070

80 CONTTINUE
100 CONTTNUE
TFINOLITLETL 0 O0R. NS MPTLGT.OICALL DCOMPA

RETURN
O e e e e e e e ———
c THPUT ANOD INITIALIZATION
AT o Iy e e i 0 SRR SIS SRS SOy SRS LI p e e

1000 TFI.NOT.SUSINPIWRITE (LP10100
1Ul0 FORMAT ('0%100('=-")/" BERINNING PEADING OF INPUT TO SOTL SUFRQUTT

=NFS*/% *,1008"-"})
1020 FORMAT(ZO0A4)
1025 FORMAT (T7,I5:" SOILSS "+ GX220A8)

TREAD = 1060
1060 RFAD(KRs 1020 )RCHECK

TF1.NCT.SUSINPIWRTTE(L P, 1N25) TRE AD JRCHECK

TFIRCHFCK( 1) .NE.SUBNAM) GO To 10860

WPITE (LPs1065) FAROR
1uU65 FORMAT (* ERROR = '» L 1)

IFINHORTZ.GT.0)CALL SLHEAT

WPITE (LP+10RS) EPROF

I KHORTZ.GT.OD)CALL SLWATR

MRITE (LP:1DES) ERROF

en 1o 30
1070 CONTINUF

TFINOLIT.CET.D .0R. NSCHPT.GT.D)ICALL DCONPO

MTITE (LPy106K5) ERROR

AFTURN

(a1}

SusrouTINE SLHEAT

SUBROUTINE SLHEAT

BTOME «OE SERT2SYMU 1), SLHEAT

THIS TS THF FIRST DRAFT CF THE HEAT SUBHODEL OF
BIOME BOX FLOER MODEL. JUNF T» 1378

THE DESERT
PAUL LOMHMEN

THIS PROGRAM IS JUST AS IT WAS RUN TN GENERATING OUTPUT FOR THE
CESERT BIOME INFORMATIONAL MEETING, MARCH: 1975.
MRITTEN BY PAUL M. LOMMEN
DESERT BTIOME - FCOLOGY CENTER
UTAH STATE UNIVERSTIY
LOGAN: UTAH A8322

UMC 52

HMOOLFIED BY W. D. VA ENTINE FOR INCLUSION INTO 'DESERTZ®.
SUMMER 1975

FOR THIS FIRST DRAFT THF FOLLOMING STHPLIFICATIONS ARE MADE .

ONEy FOR SOIL SURFACE TIMPERATURE I'LL USE THE HEAN DAILY TEMPERATURE
OR HAVE A WFASURED OR STHULATED TEMPFRATURE READ IN. IF DESIRED AN
ENERGY BALANCE APPROACH MIGHT BE BETTER, ALTHOUGH R. J. HANKS
THOUGHT THAT MOULD BE PRFITY HAIRY AND HENCE PROBABLY NOT WORTHWIILE
FOR US (REF. W.A. BFCKMAN: J.¥. HITCHFLL,» AND W.P. PORTERs 1973
THERKAL MODEL FOR PRFDICTION OF A DESERT TGUANA®S DATLY AND SERSONAL
BEHAVIOR: TRANS. ASHEs SERIES C 35, 257-262.)

TWO» FOR THERMAL DIFFUSIVITY I*LL ASSUME TIT*S INDEPENDENT OF WATER
CONTENT. BOTH HEAT CONODUCTTVITY AND HEAT CAPACITY HAVE A DEPENDENCE
ON WATER CONTENT BUT DIFFUSIVITY, THEIR RATIO HAS ONLY A WEAK WATER
DEPENDENCE (R. J. HANKS ¢ PERSONAL COMHUNICATIONS S-24-74).

IF DESIRED WF CAN TNCLUDF MATER AS IN RoJ. HANKSs D.0. AUSTINg

AND M.T. ONDRECHEN: SOIL TEMPERATURE ESTIMATION BY A NUMERICAL
METHODs SOIL SCT. SOC. Af. PROC. 1971 ORMAYBE 1970. THEY CIVE A
SIMPLE RELATIONSHIP RETWFEEN HEAT CAPACITY AND WATER CONTENT.

FOR HEAT CONDUCTIVITY THEY 'USE HETHOD OF DE VRIES: Defaw 1363
THERMAL PROPERTIES OF SOILS. CHAPTER T IN PHYSTCS OF PLANT
ENVIRONMENT » ED. BY VAN WIJK. JOHN WILEY AND SONS+ TNCu» NEW YORK.

THREE » FOR THE BOTTOH BOUNDARY CONDITION, I'LL SAY FOR NOW THAT THE
SOTL TEMPERATURE AT 60 (4 FQUALS THE MEAN MONTHLY AIR TEMPFRATIRE AT
2ZM IMIFCHELL ET AL.s OPF. CIT.» AND DE VRIESs 0P. CIT.).

THE PROGRAM IS TAKEN PRETTY HUCH FROKW Reds HANKS s DsD. AUSTING

AND W.T. ONDRECHEN, 1971, SOTL TENMPERATURE FSTIMATION BY A NUMERICAL
METHOD. SOIL SCI. SOC. AM. PROC. 35: BG5S

OCCASIONAL INSPIRATION IS TAKEN FROM HANKSs Rodes AND S.A.

OO0WERS., 19AZ. NUMERICAL SOLUTION OF THE MOISTURE FLOM EGUATION FOR
INTILTRATION IN LAYERED S0TtS. SOTIL $SCI. SOC. AMER. PROC. 26,530 -534
THE FINAL PRODUCT IS CONCEPTUALLY ALMOST THE SANF AS THE TEMPERATURE
SECTION OF R.A. GRIFFIN:s R.J. HANKSs AND S. CHILDS, 1973 MCDEL

FOR ESTIMATING WATERs SA T: AND TEMPERATURE DISTRIBUrTON IN THE SOIL
PROFTLE: US/IBP DESERT BIOME PROGRAM PUBLICATION USUs LOGAN: UTAH.

THIS ROUTINE MUST BF CALLED AFTER THE WATER SUBRCUTINE IF A THETA
ODEPENDENCE OM DIFFUSIVITY IS TO BE INCLUDED.
6-T-T4 THIS DEPENDENCE IS NOT NOW TNCLUDED

6-7-74 FOR NOW THE TEMFERATURE OF THE WATER MOVING RETWEEN LAYERS
IS NOT CONSIDERED IN THE TEMPERATURE OF THE LAYFR. NO VAPORIZATION
OR CONDENSATION EFFECTS ARE TNCLUDED EITHER.

OON AND I HAVE TO DECIDE SOMETHING ABOUT ZHAIRT.
INCLUDE SEPARATE DIMENSTON STATEMENT

TTLL THEN TrLL

neARONOAOROANNNAONANAOARONDN00ANeNAANAAANANARNANANN ANODAAARARNNARAN

INTEGER PMN: THM

LOGICAL ERROR'PRINT

LOGICAL SUNINPsSUVINP SUATNP ySUSTNP

COMMON /ECHOCH/ SUMIN rSUVINP:SUATHP SUSTNP

COHHMON /FILES/ KRs LPs MSls MS2s MS3: HSIREC, HSZREC, WSIREC

COMMON /NUMS/ HPLNTS M ANTMS yNOROAN e NELEMS«NFRACT s NOLITIs NFRAC 1,
- NFRELM HFRELP +HORDEP [ 6) sMHORIZ s NSCHP T

COMMON /TYMES/IYROAY W DAY»HONT He IYRsJYReKYRo DAY 1 JDAY (KDAY o
- XMONTH (1Z) r ISTEPsNSTEPS s NDAYS

COHHON /PRTING/ IREP sNREP/HREP (21) »IPRINT/NPRINT +HPRINTI21 ), PRINT,
- PLACEE1A),UNITSIB)
COMMON /MTSC/ ERROR+RCHECK(2D) +BLANK
COMHON 7VBLS/ POMCT461 P OHOCTI sPDHVEE) (POMYVO,SEEDDHI T} »SEDDH Ve

ADMU10) s ADMADOM (3} «NOM T+ SOMEL) »SOMTHTOTOM s CVECIT 4645) ¢ SEEDIT 551y
OM{ 1050 CLITI3+512CORGIL 151 s CHINIL +2 14POP L 10) CVEGY 160 50 ¢
CVEGOt 7¢ 50 1CVEGVOUS) rAVFGITo 6) sAVEGV G )0 AVEGO( 71 +AVEGV O,
SEEDVESHsASFEDIT ) s ASEEDY . CBTOMA(S) vABTON(10) yABIOMALCLITTIS) »
ALIT(3) e ALTTTCORGHIS5) +AOREL 1) +ADRGH sCHINHI2 ) +ECOTOT (5 )4
AECOTO+SMPHIB) +SWPNIA) + STHIG ) »STHIB) »DUKKYV E50 ) (DUHKYAI30) 4
DUHHYS(208) +OMATER ( T) »0CARBO{5) »QENDOGIE) rONTTROL Z) s OPRONULE »
VRATIO(T 1650 s SRATTOIT+5) ¢ ARATIO(10s5) +ORATION 34502 0RATTOCL 534
FACTV{ Te6) sFACTSIT 12 FACTALL0 ), FACTDE3) aFACTO(L ) DEFRAT UG 4150 o

B@NO N WN



Valentine

149
150
151
152
153
154
155
186
157
158
159
160

162
1863
164
165
166
187
1e8
169
170
171
172

178
175
176
177
178
179
180
181
182
183
1a4
185
186
187
188
183
190
191
192
193
194
185
198
197
198
199
za0
zo1
202
203
204
205
Zuse
za?
208
z09
210
211
212
213
218
215
216
217
218
213
220
221
222
223
2%

~  HCATEQ.WSPNAM(T:5) ASPHAM 18,511 ORGHARIG +& ) s FRANAMIS 30y

A ALINAMEZNS)

COMMON /WTHRV/ DATHINy DATNAX 1DARATH DAEVAP »DAPHOT

COMMON ZHEASA¥/ ZHAIOT(311,PHCY(A) +PHKIB)« THTALB): THTR (B} THALB) »
= THRIB )+ THCUB) sTHDIB) s THULB) o THM TH, THHR s THTHA LB 1+ THTHRL 8)
COMHON /SOLCOM/ PHNsCHOLE),CHOX18) ;CHDXX(B))CMPSI(B) 1 XHSOLTES)
DATA HDIMZB/+ SUBHAW /* HEAT'/

c
[
ZAIRT = (DATHAX + DATMIN} * 0.5
PHDT = TSTEP
FHJDAT = TYRDAY
IF (IDAY .EQ. JOAY) @ TO 1000
5 IF (PRINT) WRITE (LP,10}
10 FORHAT(*@-—+ EXECUTING SUBROUTINE SLHEAT®)
JPHH = PHN-1
KPHN = PHH-2

C
C INITIALIZE TEMPERATURES

€ SET THE TEMPERATURES CALCULATED LAST
C EQUAL TO THTAt.): THE TEMPERATWRE AT
c

c

C

TIME STEP {OR JUST READ IN)
THE BEGINNING OF THE TIME STEP
STEP

STEP

THTA = TEMP OF HODE AT END OF TIME
THTB = TEHWP OF NODE #T END OF TIHE

is pn 16 I 1 PHN
16 THTALT) = THTIBLTY
C &-7-T4 ASSUME FOR HOW
17 THIE(L) = Z2AIRT
r B-7-74 ASSUME TEMPCRATUZE AT 60 CM TS AVERAGE ATR TEMPERATUPE FOR
THICTY PRFEVICUS PAYS
C ZHATRT TS THE SPRAY WHICH HOLOS THE LASY 30 DAYS OF &I TEMPS
LFN THH-1
No 18 T=1.LHN
PHAIRT(I) = ZHAIRTITs1)
ZUATRTITHM) = ZAIRT
TH Z0a
cc 201 = 1

THAT SURFACE TEMPFRATURE EQUALS ZAIRT

-

=

THH

20 TH T TH + ZHAIRTITH
TUMR = THW
THTBUPHNY = TH / THHE

o e e e —
€ IF A WATER CONTENT DFPENDENCF OM SPECIFTIC HEAT AND THERHAL
€ CONDUCTIVITY IS TO RF INCLUOED SOMEDAY IT CAN GO IN HERE

€ CV MILL HAVE T0 BE AN AVERAGE OVER 0T
¢
c
3

FOR ¥ WTLL MEFD VALUES AT BESTNNTING AND END OF DT

HERE ARE THE HAIN EQUATTONS

28 DN 3G T=1.KPHN

AN THOCT) = THTACI) » THTHAUT} + THTALI#1) «
o (THTHBIT) - THTHALT) — THTHACI#L) 1 + THTA(T+2) «

€ NOW THE FTPST AND LAST fIUATIONS NEED TOUCHTHG UP.

TUDE1) = THO(1) + THTRI1) + THTHALYL)
THOUPHH=-21 = THOIPMN -2 ) + THIP{PHK)

THTHA(T & 1)

s THTHAIPMN-1)

C HOW TALL TRIDIM TO GF1 THOSE PHN-2 TFHPFRATURES

THO

THC .

€ NOW LODAD THTP AND XHSOLT

FALL TRIDIMI{THAS

THO

THU, PHN-Z}

Cmmm e e o o e R R
PO 32 T=1+KPHAK
32 THTALL+1) = THUITY
€ B-T-T4 FOLLOWING CALCULA TION MAKES XHSOLT THE AVERAGE TEMPERATIRE

€ OF THE NODE DURING PMDT
D0 34 T=1aPHN
34 XHSOLTII) = (THTALI) + THYBIT)N) / 2.
nn AN T=1.NHORIZ
60 STHUI) = YHSOLTI(T+1)
IF (PRINTY? WRTTE (LP 80) XHSOLT
FCREAT ¢ "0S0TL TEMPEPATURES='s10F6.2)
RETURN

IFI.NOT.SUSINP) WRITE(LP.1001)

FORMATI'0-—= BFCINNTNG READING nF INPUT TO SUBROUTINE SLHEAT )
TREAD=1N10

READIKR+1020 JRCHECK

IF({.NOT.SUSINPIMRITE(L P+ 1030)TREAD sPCHECK
TF{RCHECK( 1) .NE.SUBH ® 1C0 TO 1010

FORMATIZOAGL)
FORMATIYT . I5:+"
FORMAT(7F10.0)
FORMATIT7:I5,% SLHEAT" 47F16.5:10(/T1747F16.51)

1020
1030
1040
1050

SLHEAT" 25X, 20A% )

NODES OCCUR AT THE HTDDLE OF EVERY HORIZON AND AT THE TOP OF THE
FIRST HORIZON AND THE BOTTOM OF THE RQTTOM HOPIZON.

THERE ARE 3 TERMS OF TNTEREST= NODES, REGTONS BETWFEN NOD®S. AND
LAYERS SURROUNDING THE INTERNAL NODES

PHN = NUMBER OF NODES

PHN-1 = NUMBER OF REGIONS

PHN-2 = NUMBER OF LAYERS

WATER POTENTIAL (CWPST) TS CALCULATED AT THE (PMN-2) INTERNAL

NODES: AND THESE VALUFS ARE TAKEN AS THE HEAN VALUES FOR THE
(PMN-2) LAYERS., TEMPFRATURES (XHSOLT} ARE CALCULATED AT FVERY
NODE.

RFGIONST CONDUCTIVITIES

LAYERS= SPECIFIC HEAT: WATER REMOVAL+ WATER CTONTFNTs WATER POTENT.

CHO=DEPTHS T0 NODES (PHN VALUFS)

CHOX=THTICKNESSES OF LAYERS AROUND FACH NONE (PMN-Z VALUFS)
CHDXX-DISTANCES BETMEEN NODES (PMN-1 VALUES)
PMNSNHORT 242

JPHN = PHN-1

KPHN = PHK-2

CHDC1) =0.0

AOOoOONNoAMRNNONANAO0Aan

CHDE 2) SUHORDEPIL 1-1.0) 72.0+1.0

CHOLPHNI S{HORDEP (NHORTZ 1 -HORDEP INHORTZ -1 )) /2.D+HORDFP{NHORIZ )
JKL = NHORTZ-1

00 3000 T-1.JKL

G=HORDEPIT)

€MD T+ 2) S(HORDEP I 1+1)-G1/7.0+0

CHDX(T+11=HORDEPIT+1 )-HORDEP (T}

CHOX(1)=THORDEP {11 -CHD(2) 122

0O 3005 T=1:JPHN

CHDXX{TI=CHD (41 )=CHLT)

TF L NOT.PRINTIGO TO 310

WEITE4LP»3006) (HORDEP (T} I=1sNHORTZ)

MRITE(LPy200T) (CHOLTI T=1sPHH)

MRITE(LP3008) (CHDX(T)2T=1sKP MK

WP ITE(LP 3009} (CHOXXEI) +T=1,JPENY

FORMAT (T2 3: 110F10.2)

FORMAT (T273, = 10F10.21

FORMAT (723 11OF1D.2)

FORMAT [ T23:"CHOXX 110F10.2)

MRITE ILP.4009)

FORMAT (T30, "HORDEP - DFPTHS OF BOTTOM SURFACES OF SOIL LAYERS '/
- TI0."CHD NEPTHS TO NONFS*/

- T30 TCHDX THICKNESSES NF LAYFRS AROUND FACH NODE" /
= T30."CHDXX = DISTANCES BETWFEN NODES®)

000

¥o0s

3006
Joon7T
3008
3009

a009

38

225
226
227
228

289

ioo

a oo

z

z

an

2

z

a

2

2

N

magoogana

a

on

PESERTZS

APMANAR AANAAAAANANANANANANNAAARANNANNRARAANAANNAaNAMANNAINANAD NN

CONTTNUF

PEAD SPECIFIC HEATS FOR EACH OF THE (PMR-2)
SURROUNDING TNNER HODFS

IRE AD=210N0

READIXR, 1020 )RCHECK

IF(.NOT.SUSINPIWRTTE( P+ 1030)IRE AN +RCHECK
TREAD= 2105

READ(KR+ 1040 ) (PHCVII1,T=1.NHORIZ)

T (. NOT.SUSTNPIWRITE A Pe 1050 ) TREAN s {PHCV (T 12 T= 14 NHORIZ )

SCIL LAYFRS

ino

108

READ CONDUCTIVITIES OF EACH OF THE
IREAD=2110

READIKR 1020 YACHECK

IF (. NOT.SUSINPIMRTITEIL P+ 1030)IRE AN RCHECK

IREAD=7120

READ (KR+1080) (PHKIT)T=1.JPHNY

TFI.HOT.SUSINPIHRTITE (LP 1050} IREAD#IPHK(I) sT=1sJP KN}

IPHN-1) REGIONS BETWEEN NODES

110

120

READ INITTAL SOTL TEMPERATURES AT EACH OF THE PHN NOOF €
TPEAD- 2130

READ(KR» 1020 )ACHECK

IF (. NOT.SUSTNPINRTTE (LP,1030) TREADsRCHECK

TREAD=Z14D

READIKR+ 108D ) (XHSOLT (T)+I=1,PHN)

IF (o NOT.SUSINP IWRTTE (L P+ 105D ) TREAN s { XHSOLT (T )+ I= 1+ PNN)

130

1s0

READ PREVIOQUS 31
TREAD= 2150
READ(KR+ 1020 JRCHECK

IF 1. NOT.SUSTHP)MRITE 0L Py1030) IREANRCHECK

TREAD= 21 6D

READIKR, 1080 }ZHATRT
IFtaNOTSUSINPIMRITEILF41050) TREAD «7HAIRT

USE CURRENT TEMP AS VALUE OF AIR TEWP FOP LAST 30 DAYS
0 2170 K=1.31

THAIRT(K) = ZAIRT

DAYS OF AIR TEMPES.
150

168

FTRFORM OTHER INITIALTZATIONS

DD 120 I=1+PHN

THTALIISXHSOLTII)

THHM IS THF CLOSEST IMEGER TD THE NO.
THHZ 31 ./PNOT

SINCE NC THETA DEPEMNFWCE ON CV OR K INCLUDED» THESE
CALCULATTCONS HAVE TO AF WADE ONLY ONCE

no 1a0 +JPHN

THTHALT) ZPHK [ T1/CHDXXIT)

THTHBU T} =2.sPHCVET) «CHOX{ T} /PROT

PHCY(PHK-11 AND CHDX{PHN-1) ARE NOT USED SO CAN JUST LOAD
2EROES TN

D0 160 T=1 »KPHN

THAET) STHTHA(T+1)

THBOTI STHTHB (T} ¢ THTHAIT b o THTHA (141

THCEI) STHTHA(T)

THALPMN—21 0.

THCL1) =0

END OF EQUATTONS WHTO{ CAM BE CALCULATED ONLY ONCE TF NO
THETA DEPFHDENCE TS TNCLUPED TH C¥ 0R K

00 170 T=1.PMK

THIBIIIZXHSOLTIT)

00 175 I-1WNHORLZ

STHUI) = ¥HSOLT(I#1)

RETURN

END

OF TIHF STEPS IN 30 DAYS

1aD

SuBrouTINE SLWATR

SUBROUTTNT SLWATP

THIR™ FUITION OF SURPGUTTNE WATER FOR BOXELDFR. 12-13-74 PAUL LOMMEN

MRITTEN BY PAUL M. LOMHFN

DESERT BIOMf - FCOLOGY CENTER
UTAH STATE UNIVERSTTY

LCOAN, UTaM 8a322

UMt 52

THIS PROGRAM TS JUST AS TT WAS RUN TN GENERATING OUTPUT FoOR THE
CESERT RTOMF INFORMATIONAL MEETING, KARCHs 1975: EXCFPT FOP
EXTENSTVE COSMFTIC CHANGES MADF BY Wa Do VALTNTINE FOR THCLUSICN
OF THE SURPOUTINE TNTO THE 'RESERTZ2' STHULATOP

€HOt10) NEPTHSs CMs OF NODES BELOW SURFACE (A NODF TS A ®OINT
WHERE A WATER POTENTTAL IS CALCULATED) STARTTHG AT SIRFACE
THICKNESS OF REGTON CFNTFPED ON NPDE WHERE COUNTING

STARTS AT FIPST NODE PELOW SURFACE AND GOES DOWN
CEDXX(II=CHOII+1) - CHD(T)

KC/HA OF TRAMSPIRATION WATER PCAUFSTER BY PLANT HMANEL FOR
T*TH PLANT GPOUR.
HET SURFACE FLuUX
TRANSPIRATION
SOIL WATER POTENTTAL. BARSs VALUE AT END OF PMODT
TIME STEP DETTRMINED TN MAIN, DAYS

HUMBER OF NODFSs SAME AS NUMBER OF NODES TN HEAT,
CCOUNTING STAFTS AT SURFACE

INCREMENT IN VWCs TYPICALLY 0.01-0.02

TABLF OF HYDRAULTC PRESSURE HEAD VERSUS THETA.
USING SAME THETA SCALE AND SPACTNG AS PWKTN
ALLOWABLF LOW PRESSURE LIMIT FOR ANY LAYER
ALLOWABLE HIGH PRESSURE LTMTT FOR ANY LAYER
HYDRAULIC CONDUCTIVITY, CH2 BAR-1 DAY-1s PHKII) IS
CONDUCTIVITY AVERAGED OVER TMDT: TN REGION BETWEEN MNODES
I AND I+1s MHFRE COUNTING STARTS AT SURFACE.
CONDUCTIVITY OF CALICHE LAYFR

TABLF OF CONDUCTIVITY VEPSUS THETA.
STARTING WITH VALUE AT THETA = 0.0
ARRAY USED TC CALCULATE ‘AVERAGE K
LOWER LIMIT OF THETAs DIMENSTONLFSS
CALCULATED IN WINIT AND = SUH OF CONDUCTIVITY X DELTA H
NUMBER OF ENTRIES IN CONDUCTIVITY AND PRESURE TABLES
RUNON TD RUNOFF RATIO PER DAY

ARRAY CONTAINTNG UNIFORMLY DISTRTBUTFD VALUES OF THETA
LARGEST CHANGE TN THETA ALLOWED FOR NODES 2 TO PMN-1
ODURTHG ANY TIME STEP TWDT. TYPICAL VALUE .01 TO .02

WATER CAPACITY » AAR-1s OF RFGIONS SUPROUNDING NODES,
COUNTING STARTS AT FIRST NODF BELOW SURFACE

INITIAL VALUE OF STANDING WATER

FRACTION OF PWOELW INTERVAL: USED IN INTERPOLATING
PARAMETER A FOR TRI-DIAGONAL MATRTX POUTINE (TDK ROU TINE)
ARRAY CONTATNTNG VALUES OF TWTHAIT) FOR TI=2+PFN-1
PARANETER B FOR TDM ROUTINE

CONTAINS ORDERED VALUES OF TWAAA.

PARAMETER € FOR TDM ROUTINE

PARAMETER D FOR TDM ROUTIKE

ACTUAL TIME STEP WATER TS USING

CHANGE IN THETA DURING LAST TWDT

LENGTH OF PREVTOUS WATER TIME STEP

EVAPORATIVE DFMANDs MM, WATER TO FVAPNRATE FROM SURFACE
DURING REMAINDER OF PHDT

TRUE IF TEMPFRATURE OF UPPER SOTL LAYER

CHO X 10

CHD Y (101
CVTSPRII)
CHINF (IN CH) DUPING PMDT s NOT INCLUDIKG
CWPST (1D
PHCT
PHN

PHCELW
PuH M BARSy
PWHDR Y
PHHWET
PWK(10)

PWKCAL
PWKINIBO} FH2 BAR-1 DAY-1.
PEAD IN IN WINIT.
PHKSUMI B0 ) (CH-BARS) /DAY

PHLLT M

PUN
PURNRF
PUTIED)
PHMTLIN

PHWCL 10}

SWINTT
THAA
THALLOY
TWARA (1)
Tueti e
TWEB(10)
THC(10)
THCL101
TWCT
TWCTHPI1D)
T™HCTP
TUEVAP
THFRIN

«LEs -1.0



123
124
125
126
127
1z8
129
130
131
132
133
13a
118
136
137
138
133
140
181
182
143
144
145§
146
147
148
189
150
151
152
153
154
155
156
157
158
159
160
161
162
163
168
185

167
168
169
170
171
172
173
178
175
176
177
17a
179
180
181
182

189
185
186
187
188
189
190

192
193
198
195
196
197
198
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TUHAL10)  PRESSURE HEAD AT BEGINNING OF TwDT, BARS
TRHRL10)  PRESSURE HEAD AT END OF THDT. BARS
THHHA INTERPOLATED YALUES OF PWH
TUHHR INTERPOLATED VALUES OF PWH
THIN FQUALS TAUE. IF SURFACE PRESSURE Ts WITHIN LINTTS
THUA INTEGER USED IN PICKING VALUES OF K. W OFF TABLES
TuuR INTEGER USED IN PICKING VALUFS OF K» W OFF TAMLES
THJH INTEGER COUNTER USED TO LIMIT HUMBER NF TWODT HALVINGS
THHS A TRTERPOLATED VALUF OF PHKSUP
THKSR IKTERPOLATED VALUF OF PMKSUM
THOKE EQUALS .TRUE. IFFTIRST OFLTA THETA APPROXTHMATION HAS
ALREADY BEEN DONE DURING CURRENT TWDT.
THR RAIN (IN HMH) THAT HAS YET TO BE DISPOSED DF DURING
RFHAINDER OF GHDT
TURATN FOUALS .TRUE. IF RAIN OCCUPS DURTNG TWDT
THRP FGUALS <TRUE. IF TWRATN WAS TRUE LAST TMDT.
THSF THIS TS FIRST THE REQUESTED (BEFORE LAPEL 380) AND THEW
THE ACTUAL (AFTER LABEL 3R0) SURFACE FLUY (TN Cw) FCR
THE TWOT
THSFC CALCULATED SURFACE FLUX FOP TWOT USTNG TWHB(L1] AND PuK(1]
THSEn FOUALS THSF- TWSFC
THSTHD STANDING WATER: HMs AFTER RUNON-PUNOFF ASSUMPTIONS HavE
BFEN CONSTOERFD,
TUTAL10)  WATER AVAILAFLE TN LAYERSs DIMENSIONLFSS
THTHAAL10) VOLUKETRIC wATER CONTENT AT BEGINNING OF PMDT
THYHA(IU)  VOLUKCTRIC WATER CONTENT tVMC) AT BEGINNING OF TuO1
TUTHE(I0) VWC AT END OF TWDT
TWTHC THETA AVERAGTN OVER TWDT FOP MHATFVFE LAYER WE'PF
CALCULATTNG AT THF MOMENT
THTHTSL10) RUNNING SUM CVER TWOT'S OF TRANSPIRATTON RY LAYFR, CH
TUTSPR{10) TRANSPIRATION LOSS FROM LAYERS OUPING TWDT
TuT 0T TOTAL TIME THAT HAS FLAPSED TH PMDT. DOFS NOT TNCLUDFE
CURRENT THDT, DAYS
THTW10)  TRANSPIRATIONAL DEMAND 8Y FUNCTTONAL GROUP. CF
TUNAII0]  USED TN SFTTING UP CALL TR TOK
TWMRE10)  USED IN SETTING UP CALL TO TOH
XUTHTAL1D) THETA AT FND oF PeDT
2RINT RAINFALL TNTPINSITY, MHM/HR
THTEGER PHHIPHMe THIA 2T WIBa THIM
LOGTCAL TMIN+TWRAIN:TMRP s TWONE +PRTHT 2 TUFPZN
COMHON /FTLES/ KPs LPs MSLs M52r HS3, HSLIPEC, HS2REC, ™5 IREC

rum«ou FNUHS / KPLNTS ol ANTHS s NORGANSNELERS  NFOAET (NOLIT sNFPAC T
NERELM NFRELP +HORDEP (E) W RHOBT Z,NSCHPT

CnMnch FTYRES/LYROAY HOAY (HONTHr 17RO JYRaK YR INAY s JNAY JKDAY,

1 XHONTHU1Z )2 IS TE P NSTEPS 1KDAYS

COMKON /PRTTNG/ TREP JNREFMREPLZ1) r IPRINT  NPRINT JKRPRINT(ZL 14 PRINT,

1 PLACE!18) sUNT TS (R}

COMMON /VBLS/ POMIT ) »PDMCETI POFVIG) sPIMYOISEEDDNTT) JSFNDN v
ADHI10) +ADHADOM E3) aDONT SUMEL) 2 SEM Ty TATOMCVEGIT 46 950 4 SFFDI7 4514
CBIOHE 10,51 aCLTTIT 4514 CORGIL 451 s CHINIL 42 1,PCPE 101+ CVEGY (Er 5) 4
CVEGOU 7451 +CVERVOI 51 sAVEGITe6) +AVEGY G} AVEGD 1 73 » AVE GV O
SEEDV(51 sASEEG {7 )¢ ASEEOV CRIOMALS) dABIOMIL 01 sARTORA,CLTTTE 5] 5
ALITE3 ), ALTTT,CORGHI 5) s A0RGT 11 » AORGH +CHTNHIZ ) o EROTOT 15 4
AECOTOsSMPHIED sSWP N B) o STHIE }o STHUB) »DUMHYYV 501+ DUHKYAL3O) &
DUMHYS(20) «OWATERL 7) +0 CARBO{5) »OEMDOGE 6} »ONTTRO( 21, OPRODULE) »
VRATIGET 1615} s SRATTO(T 450 s ARATION1045) »7RATION 3+5) ,ORATION L 51 4
FACTYIT46) v FACTSIT 1e FACTALIN )2 FACTOCS) oFACTGI1 1o DEFRAT (6 1150 »
NCATEG s VSPHAMCT 5h sASEHAM (10511 ORGHARIE 18 1 FRANANIS .31,
ALINAMEZ,45)

COMKON /WTHRVS DATHIN, DATHAX sDARATH . DAEVAP2DAPHAOT

COMMON /SOLCOM/ PHHyCHDORY »CHOX 18], CHOXX (B )+ rHPSTU6) X HSOLTLE)

COMMON/WATSAV/PURCIB ) PUKTB) s THATA) s TUBLBY sTUCIA Y, THOCEY S

T TMTHAUB) »THTHBOB ), THHAIAY « TWHB (A o TMUALR ) ) THMB (3] ,PUKIN (60 ),

2 PMHIGD) s PUKSUHIGO) PWTIGO) +THUIBY . THTSPRIB) »THKSALA s

3 THHHACB) sTUNTHP (B1 s TWTHARLE) JTHTHTSIB) o TWAAR (B ) LLIAY, THTAE ],

4 THTMCB) o THDT s TUTRR e TWTTOT Y 22 1 TUEVAP ThRe TURRTH W TWRP , TW STHD

13

3

T

=l B @O SN N

P TMDTP s RePUTLIH S T od g THJH TH o THEF s TUTK o PWLLIN S TOONE s PRH s T J 4
PUDELM s THAAs TWTHC) TWJB  PUHME Ty PUHORY s TWSFCoTWTN THSFO, THOT G
THWIN: THSTRO +PMRNRFr PUKCALsTHI+ZPINT s XWSTHD + CW TNF

COMMON /VTOWAT/ CVRDST(7+8)+CYTSPRIT)

COMMON /WATSAI/ CMINFT

COMNON /MATSAN/ SWINIT

DIMENSTION XWTHTALR)

TFLIDAY.EQ.JDAY] G0 To 680

oo

mann

1

IN

20
™
AS
™
Tl

3

IF (PRINT)
FORMAT(*f~—

WRITE(LP, 101

EXECUTING SUBROUTINF WATER®)
TF (IDAY JEG. JOAY + ISTEP) SMINIT = TWSTND
PHDT = TSTEP

JPHN = PMN-1

KPHN = PMN-2Z

LPHN = PHN-3

2ZRINT = ZRINT

TUDT=PHDT

CHINF=D.0

TYUTRH=0.0

TWITOT=0.

TUFRZN = .FALSE.

IF (XHSOLTI2} .LF. -1.8) TWFRZN =
TMEVAP = DAEVAP s ISTEP

THR = DARAIN

TF (TMR .LE. 0.0) ZRINT = 0.0
ITIALIZE VOLUMETRIC WATER CONTEWT (VWMC} AND PRFSSURE HE AD
Do 20 I=1+PHM

THE FTIRST TIME THROUGH THIS PROGRAM THTHR(e} AND TW
SUBROUTTINE WINPUT

TMTHAATTI=TUTHBIT)

TMTHAL T} =TUTHBIT)

TWHACT)I=TRHBIT)

THAA HOLDS VHC AT BEGINNING OF PHDT WHICH TSK'T ALMAYS THE SAME
THE BEGINNING OF TwDT.

THA AND TWTHB NOM CONTAIN VWC AT BEGINNING OF TWOT

HA AND TWHE NOW CONTATN PRESSURE HEAD AT BEGINNING OF TWDT

00 30 I=1+KPHN

THTHTS(I1=0.0

TWTW(I) IS MATER DENMD OF THE I'TH FUNCTIONAL PLANT GROUP FOR
THE PHDT» IN CH

CYTSPR TS IN KILOGRAMS PER HECTARE

DO &0 T=1+HPLNTS
THTHIT) = 00@m «»

«TRUE.

(e} COME FROM

CWS‘PRGI1CISTEP
STATEMENT LABEL 50 IS THE S'IARI' OF THE LOOP FOR THF INNFR
TIHE-STEP

INITIAL STA8 AT TwDT

IF
IF
WA
50

13

70
L1
90

CONDITIONS ARE ROUBHLY THE SAME AS PAST TIME STEPs
RATNFALL DURING PMDT IS GREATER THAN aMH, SAY.
TER 1/8R NAY(1/48=0.02083).

CONTTINUE
IF t.NOT.
TURAIN

KEEP TUDT SAMF.
MAKE TIHE STEP IN

TUFRZN) GO TO 6N

THRPZ.FALSE.

c0T090
IFCCTHR TUSTND) WLF .84} GOTOTO
TWRAIN = .TRUF.

TUDT = 0.020863
TEITWAP)GOTOBD

50 TO 110

THRATN=.FALSE.

TUDT=TWDTP

CONTINUE

39

139
zog
z01
202
203
ze4
2058
2086
207
208
209
210
211
212
213
214
215
216
z17
218
219
220
221
222
223
228
225
226
227
228
229
230
231
232
233
234
235
2386
737
238
239
2480
241
282
243
zan
245
2ag
za?7
288
249
250

Z68
265

Aaone

L

AmnAnANAn o

c

C

¢

c

Modeling

REFINED TWOT ESTYHATF 12-23-74

CHECK IF
BETWFEN D3 AND

110 TFITWOT

LARGEST VALUE F TWDTHP.
029 TIHFS PWTLTHS

CHANGE IN THETA LAST TuDY IS
IF IT IS ESTIMATE WEXT TWOT FROM

RE0. 3 PUTLIN
$20. 9+ PUTLIN

0.0

NO 100 T=2 1JPHN

U= ABSITUOTHP(T})
IF(U.LT.RIGOTOLOO
TF(U.G6T.S160T0210
IFLULGT.TYT=U

CONTINUE

IF(T.LTaRITZR
TFtT.LE.B8.0160T0110
TUDT=0.9eTWDTe (PUTLIN/T)
BT {PHDT-TWTTOT))

TWOT=PHNT-THTTOT

END INITTAL STAB AT TuDT

TWJH = 0

TWJH IS A COUNTER WHICH ALLOMS A LIMITED NUMBER OF TWDT
HALVINGS

STATEMENT LABEL 120 IS START OF LOOP TO CALCULATFY PRESSURES ONCE
TWDY IS SFT

120 CONTINUE

SURFECE FLUX CONSIDERS RAIN,

TNSF = 0.0
TF tTHFRZN) 60 TO 160

STANDING WATER AND EVAPORATION

1BUT NOT

TRANSPIRATTONY,

WATER

IN TS PLUSs OUT IS HINUS. THIS TS POTFNTTAL FLUX.

PEGTHN MATN ITERATION LOCP UTTHIN THDT
TWST NOT TWSFC Ts USFO FOR SURFACE FLUX IN FOUATTONS SECTION.

THF ALTERNATTIVE IS TO USS THSFC AND PASS 0N A CORRECTTON =
TRSFT

TWSF -
To NFXT TIHME STEP.

SURFACE FLUX SCHEME PEVMMPED 12-3-Tu FuL

TKZAMINI (TWRs [ZRTNTTHOT 2420
G:TWEVALSTHNOT/PHOT
THSF = [ TW &« TWSTHD - 0l

0.1

160 COANTINUT

'THSF® TS NOW THE INITIALLY REQUFSTED SURFACE FLUX (TH CHM) FOR
THE INNTP TIME-STEP.  TT CAW BE ALTFREC NURIHG THF TMDT AFTER
STATEMTNT LAEEL 380 IF THE REQUEST CAN KDT RF MET

TRANSPIRATION SECTION 1 -7T-75

MITIWORAW WATER FROM & LAYER PROPORTIONAL TC WATEP AVATLABLE aND

FRACTION OF ROOTS IN THAT LAYER.

TuTK IS PPOPORTTIONALITY CONSTANT

FOR FUNCTIONAL GROUF REING CALCULATFN.

TWISPRITI

1i7n

TWTA IS WMATCR AVAILAPLE TN LAYER.

TS TRANSPTRATION FROM LAYTR T DURTHG THDT .,
F=TMDT /PHNT

00 170 1=
TUTSPRITIZO.
20 200 J=1NPLNTS
TETKZ0.0

DO 180 I1KPHK

CH.

BIMENSTIONLF SS
THTALTI-TWTHAIT+ 13 =P W LIN

180 TWTIK-THTK+ TWTALT)CVRNSTIJ,I)

TUTK=ReTHINLJI/THTE
00 190 TT1.KFHN

130 TWTSPRITIZSTWTISPALT I+ W TKeTHTALI) oCVROST(S, T)
200 CONTINUF
FPIMD LARGEST DELTA THETA THIS WOULO RESULT IN FOR THIS THOT.

TW=0.0
00 ZZD T=1IKPHN
SSTMTSPRITIZCHDXI(T)

NEVER TAKE ALL THE AVATLABLF WATER.

220
IF

TFES.LC(TWTAITIeN. 5116070210
TWTSPRITISTUTAIT)e0. 6 CHDXIT)
SSTHISPRIT)

CONTINUF

TEATH LT SITHES

CONTINUE

TM IS TOD LARGE., REDUCE TWDY ACCORDINGLY
TFUUTW LEZPRTLTH 1. ORI THIN.GEL2) -CR. (TUDT.LE.0.02083))C0TO23 0
TMJKST MIHe 1

THDT =THDT+0. SePUTLIN/TW
IFETHDTSLE.O.020R3)ITUDT=0.02083

60 To 120

230 CONTINUE

L
C GENERATE VALUES OF CONDUCTIVITY AND SPECIFIC WATER CAPACITY
FRCH VALUES OF VMC

c

{
c

4

o

IF CONDITIONS ARE ROUGHLY THE SAME THIS TWDT AS LASTs
APPROXTHATE CHANGES TN THETA BY ASSUMING FOP WOW THAT CHANGES

THIS TWDT EQUAL CHANGES L AST THDT.

IF CONDPITIONS ARE NOT THE SaME

ASSUME FOR NNW THAT BEGTNNING AND ENO VALUES ARE THE SAME.
60 THROUGH THIS SECTTON ONLY ONCE FOR FACH TuDT

250

TELTNONT ) GO YO 2BD
THONE=.TRUE.

IF({TMRP «AND. TWRAIN} +OR. [(.NOT. TWRP] LAND. (.NOT. TWRAIN)))

160 70 250

G0 To 78n

CONTINUF

DO 270 T=2 +PHN

SETMDT /TRDTP
IFIS.CT+1.)5=SARTIS)
THZTHTHBIT)I+S+TUDTHP (T )

IFITH .CE« PWTIPWMI) B0 TO 260
IF(TH «LTa PWLLTHMY TWSPHLLIM
THTHBIT) =TW

TFII.GT=2160T0270

RECALCULATE PRESSURE VALUE OF TOP LAYER

PHTITHJA) AND PWTITHJIA+1)

ECKET TWTHRIT)
THJAZTMTHBII) / PUDELW + 1.

THAA TS FOR INTERPOLATING

270
280

PHTITHJA)

THAR=( TUTHE(I ) =PHTITHJIAY) /PUOELY
TWHBITIZPENHITHJA) + (PHHITHJA+ L] -PWH (THJA) bs TUAA
ca To 270

TUTHRLTY ZPHT P WH )

THHBLT WHIPWM )

CONTTNUF

CONTINUE

DO 320 Y=2+JPHN

TUTHC I TUTHALT I+ THTHRIT)) 7 2.
IFITWTHE .6T. PUTIPHHI) TWTHC=PWT(PWM)
TFITHTHE LT. PWLLIH) TMTHCZPWLLIW
AND PHTI(TWJA+1) BRACKET TWTHC
THJAZTWTHC/PWDELW + 1.

TEAITWIA 0F. PWM)Y THIATPMM-1

TWAA TS FOR TNTERPOLATIN®

TUAAZI TWTHC-FUTOTHJA) )} /PUNELM

TWKSA AND TWHHA ARE PART OF AVERAGE COMDUCTTVITY CALCULATION

TWESAT IT) SPRKSUMITHJA I+ (PRKSUMETHIR 41 J=PUKSUBITH JA) Do TUER
TUHHAL T) “PHHITHIA I+ { OWHITHJAS] ) =PUHITHJA)) oTHAR

CALCULATE WATER CAPACITY

Ir

IS SIMFLY THF RECIPROCAL OF THE SLOPE OF PRESSURF VS.
PUMCIT-1) = PUDELMZIPWHITHIASYL )=PUHETNIA))
IFII.LE.2)GOTO310

IF(THUR .EQ. TMJRY GO TO 300

PHWEET-11 =t TUKSAIT ) —TWRSAL =201 Z/C TUHHATT) -TWHHA(T <1 1)
G0 TO0 310

THFTA
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335
336
337
338
339
340
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382
I3
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345
146
387
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150
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360
361
362
363
368
365
366
36T
358
369
370

372
373
318
3715
376
377
378
379
3a0
381
382
383
3w
385
386
3a7
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200 PYKIT-1IZ(PUKSUMITHJIA+I) PWKSURITUIADN) / (PUHITWJA+1)-PHHITR JA))
310 TWJUBSTWJA

THJB TS USED TQ HOLD ON TO THE VALUF OF TWJA FOR ONE HORF PASS
THROUGH DO LOOP

320 CONTIKUE

END “ONDUCTIVITY (EXCEPT FOR TOP LAYER) ANO WATEP CAP, CALCUL

FOR THE BOTTOM BOUNDARY FONDITION MUST BE ABLF TO SET COMDUCTIVITY IN

THE REGION IMKECIATELY ABOVE THE BOTTOM NODE. WF MUST ALSO <ET
PRESSURE HEAD AT BOTTOM NODE. PRESSURE HEAD WILL BE CALCULATED
FOR NODES 2 THROUGH PHMN -1

PUK(PMN-1) AND TWHBIPMN ) WERF READ ‘IN IN WINIT.
CALICHE LAYER CHARACTERISTICS.

THEY REPRESENT

TOP POUNDARY CONDITION
CARLTER TH THIS ROUTINE ACTUAL SURFACE FLUX WAS SET FoUAL To
POTFNTIAL EVAPORATION OR RAIN
IFATMSF.LT.0.0)60T03 30
TUSF GREATER THAN OR EQUAL TO ZERO
CAN TWSF BE MET WITH HAXIHUM (METTEST) CONDTTIONSS
THHB 1 }=PUHMET
TMTHREL) =PRTIPUM)
6070380
330 CONTINUE
TMSF LESS THAN ZERO
CAN TWSF BE MET WITH WAXIMUM (DRTEST) CONDITIONSY
THHB (1 1=PUHDRY
TUTHBL 11 =PULLTH
340 CONTINUE
CALCULATE PMK (1)
THTHC=THTHBI(1)
IF(TWTHC -GT. PUTIPHMI] TWTHCSPUTIPHH)
IF(TMTHC .LT. PMLLTH) TWTHCTPULLTN
PUTITWJA) AND PWT{TWJA+1] BRACKET TWTHC
TMJASTUTHC/PUOELM + 1o
TFETWJA oGEe PWK] THJAZPHH-1
CHECK IF WATER CONTENTS OF FIRST TWO NODES APE VERY CLOSE
TFUUTUKSATZ) oBEs PUKSUMITHIA)) JAND. (TWKSA(Z) +LE. PWKSUMITHJA+1
1311 60 TO 350
TWAA IS FOR TNTERPOLATING
THAASE THTHC-PUTCTHJA) ) /PHDELM
TUKSA{ 1) SPUMSUMTTHJA )+ (PUKSUHITHIA+1 )-PUKS URETHJAY o i AL
TUHHA( 1) STUHB(1)
PHKEL1) =Y THKSALZY=TMKSA 1))/ ( TWHHAL 2) ~TUHHA (1 1)
60 TO 360
350 PUK(L] = (PHKSUMETHJAL)-PUKSUKITUJAL ) / (PUHITHJA® 1)
1 =PHHITMUA))
360 CONTTHUE
THE NEXT LINE IS THE ONLY TIME TMSFC APPEARS TO THE LEFT OF aN
EQUAL STGH
TUSFCTPUK( 1) e THDT & (THHB(LY-TWHE12) +3 B33~ o CHOXX (1) ) /CHDX X 1)
TFUTUSF«LT.0.0160T0370
REQUESTED SURFACE FLIX IS POSITIVE, WATFR IS INFILTRATING
IFITWSFC,.BE.TUSF)160T 0350
GoTo3an
REQUESTED SURFACE FLUX IS NEGATIVE: WATER IS FVAPORATING
370 IF(TWSFC.LE. TUSFIG0TO390
3BD CONTINUE
CAHNOT MEET TWSF EVEN WITH MAXIHUM SURFACE CONDITIONS
THINZ.FALSE.
TWSFDZTUSF-THSFC
TWSF =TUSFC
GOTo400
390 CONTTHUF
CAN WEET OR EXCEED DEMAND BUT THERE®S NO POINT FIKDIHG MORE
ACCURATE VALUES FOR TWHBI1) OR PWK(1) SINCE HCITHER DON NOR T
USE ETTHER 'ONE.
TWIN=. TRUE.
TWSFD=0.0

‘400 CONTINUE

TUSFy THSFC AND TMSFD ARE NOW IMHUTABLY FIXED FOR THE
REMATNDER OF THE TwDT. HOWEVER ¢ IF POTENTIALS ARE NOT WITHIN
LIMTTSs THE CALCULATIONS FOR THIS TWDT WILL BE THROWN OQUT: AND
NEW ONES WILL BE MADE. INCLUDING NEW VALUF FOR TWSF
CHECK IF PROFILE FROZEN 3-32-75
TF YES» DECREASE CONDUCTIVITY GREATLY ANMD PREVENT WATER MOVEMENT
MTHHIN PROFILE. LEAVE CALICHE LAYER COMDUCTIVITY AS TS.
TF t.NOT. TWFRZN) 6O TO 420
N0 810 T=1.KPHN
510 PHKII) -PUKIL)®s1.E-6
420 CONTINUE
ENC TOP BOUNDARY CONDITION CALCULATION
NOW . HAUL OUT THE MAIN EQUATIONS: CALCULATE THE COEFFICIENTS iAKD
CALL TRIDIM (THE TRI-DIAGONAL-MATRIX ROUT Y TO DETERMTNE THE
PRESSURE HEAD AT THE PMM-Z NODES.

T:H AFRAID SOME OF THE M/MBERING IN HERE CAN BE CONFUSING. THE
PRESSURE AT NODES 2 THROUGH PMN-1 ARE ODETERMINED BY THE TDM
ROUTINE. AT NODE 1, SURFACE FLUX DETERMINES PRESSURE ITWHB(1)}
AND AT NODE PHN THE PRESSURFE IS A CONSTANT WHICH IS READ ‘IN.

THE CONDUCTIVITIES ARE AVERACES OVER THMDT FOR THE REGIONS BETWEEN THE
NODFS . THE FIRST VALUE IS FOR THE REGION BETMEEN NODES 1 AAND 2
AND THE LAST VALUE:, PWKIPMN-1): IS FOR THE REGION BFTWEEN NODES
PMN-1 AND PHN AND IS REA™ IN AND REPRESENTS THE CONQUCTIVITY OF THE
CALICHE LAYFR. THE WATER CAPACITY PUWC(I) IS AN AVERAGE OVER TWDT
FOR R REGION CENTERED ON NODE I+1. VALUES ARE NEEOEDJFGR HODES

2 THROUGH PMN-1., THE THICKMNESS OF A REGION CENTERED IN A NODE I+1
IS CHOXITI). VALUES ARF NEEDED FOR NODES 2 THROUGH PMN-1,

THERF IS FURTHER POSSIBTLITY FOR CONFUSION BECAUSE EQUATION T IN
TOF IS FOR NODE I+l.

LT HAS BEEN DECIDED (NOT BY HE OBYIOUSLY) THAT THE UNITS FOR
PRESSURE TN THIS SUBROUTTNE ARE BARS.  THUS, CONDUCTIVITY HAS INITS
OF CH+2 BAR-1 DAY-l. WATER CAPACITY IS IN BAR-1. PRESSURE HEADS
OUE TO HETGHT DIFFERENCES MUST BF MULTIPLIFD By 9.8336-4 BAR/CH
TO rFT BARS,  TO CONVERT TO PRESSURE UNITS TN CH HUST NULTTPLY
CONDUCTIVITY BY 9.833E-4 BAR/CM AND GET UNITS OF CH/DAY. CAN SE
PRESSURE DUE T0 METGHT DIFFERENCES OIRECTLY IN CH. THE CONVERSTON
FACTOR TS 9.833F-4 BAR/OQM OR 1017 CH/BAR.
DO 530 I=1.JPHN
TUKALT) = PUKIT) / CHOXXIT)
IF(I .EQ. PHN-1) 60 TO &30
TUWBITY = (Z.ePMNCITIIeCHDXITI} 7 TuDT
430 CONTTINUE
MITH TUWA &NO TWWE GE
DO asg T=ZILPHN
THACT) = TUMAIT+1)
TUCET) = THWALT)
TMEET) = TWNELI)+THART ) aTWCITY
quO TWDLT) = TWHACI+1)etTUHWBI LI -TWALTI=TWCIT)) + TWHAIT)eTWC(TY
1 4 TWHAET#2)9TWAIT) ¢ 2.9 (FUKIT) - PWK(T+L 1) »9.B33F-4
2 -2.sTHTSPRITI/ZTHAT
CALCULATE FIRST AND LAST VALUES

ATE ABCD®S FOR TDM

THACL) = TWWAL2)
TMCELY = N
THBII) = THEA(1) + Twa(1)

TWDIL) = THHALZ)e{TWWOIL)I=-TWALL)) + TUHALT JeTHALLY
1 ¢+ TUSF=2./7TuDT
2 —2.«TUTSFRILI/TUNT

- 7«3PHK(2)#9.833F -5

567
468
463
470
471
uT2
473
574
875
476
577
a78
a73
480
881
a8z
ap3
aga
ngs
LT
887
use
"9
%30
891
"9z
833
894
895
LE13
897
898
899
s00
501
502
503
soa
505
506
507
588
509
510
511
512
513
518
515
516
517
518
519
520
521
522
523
528
525
526
527
528
529
538
531
532
533
538
535
536
537
538
533
sau
581
542
583
sa8
545
546
547
548
543
550
551
552
553
554
555
556
557
558

560
561
562
563
564
565
566
S67
568
569
570
571
5712
573
574
575
s1¢
517
578
579
580
581
582
583
588
585
586
587
588
589
590
591
592
593
594
595
596
597
598

TWACFHN-2) = D,

THCOPHN=2) = THMATPHHN-2)

TUB{PHN=7) = THMRIPHN-2] + THCIPMN-Z) +TWWAIPMN-1)

THDIPHN=-2) = THMHACPHN-11(TUMB (PHN=Z )-THCIPHN=2) T Wl ALPKE=1) )

1 ¢ TWHAIPHN-2)sTHCIPHN -2) + 2.0 THHRA{PHN) sTWWAIPMN-1)
2 +2.+{PHK(PHN-2)-PUK IPHN-11) »9.833F -4
T = 2. ¢TUTSPRIPHN=-21/TUNT

€ ENC "GUATION SECTION

THCs TWD s TUUs PHE-2)
mmm e e R St

[ HTSCELLANEQUS CALCULATIONS

€ CALCULATE THETA FOR NOOES 2 TO PKEN-1 USTNG FRESSURE VALUES JusT
C ORTATNFO FROM TODM. USE WATER CAPACTTY A LA HANKS. DELTA THFTa:=
€ UDELTA PRESSURE TIHES WATFR CAPACTTY.
DO 450 T=2:JPHN
TETHEL L) STWTHAIT)+PUWC(T =1 Do (TWUIT-1 )-TWHALT 1Y
IF (THTHBIT) .GT. PETIPHM]Y TWTHBITIZPUT(PuH)
TFE(THTHBCI) «LTe PHLLTH) THTHRCTISPHLLTH
850 CONTINUE
€ CALCULATE TWHD FROM TWTH?
D0 RED I-7 +JPMN
THJASTUTHBIT 1 /PUNELM+L o
TFITUJR .CE. PUH) TWJAPUHH-1
TWAAZC TMTHB(I ) -PUT (TWJA) ) /PUNELW
460 THHBITISPWHITMJA)«(PUHITHJA+1) — PWHITHJA) 1o THAR
€ CHECK IF ANY DELTA THETA'S TOO LARGE., TIF YES: REDUCE TWNDT
DO 870 T2 1JPMN
STABS{TMTHBIT) ~TWTHAIT)}
TFIS.CT.PRUTLIMIEOT 04 AT
870 CONTINUF
€0 TO 510
880 TF(TWJH.GF.2)60T0510
THDYG=THDT
THDT=THDTeD. 9aPUTL IN /5
THIHZTHIHe 1
€ DQON'T LET TWOT GET SMALLER THAN 30 MINUTFS
IFLTYDT.LT.0.02083)TWNT=0.02083
R=TUDT/THOTE
490 DO 500 T=2 2JPHN
TWHBITISTUHAL T )+ (TWHBIT ) -THHA(T) )em
500 TUTHBLTISTUTHALT)4(TWTHBIT)I-TUTHALT) JeR
FO TO 120
(PR P SR, e e ey o S S A R e A S
c FND OF LOOP TO CALCULATE PRESSURFS ONCE TWDT IS SET

510 CONTINUE
€ CHECK WATER BALANCE
CALL WBALAN(TMTSPR pTHSFeTWTHAs THTHB: CHOX yPHN s TWU TN THS TRO¢ Ry 1)
TEATWOT.LT,.0.051F0TOR2D
C WATER IS SOMETIMES NOT CONSFRVED
€ WHEN THIS IS THE CASF, HALVE TuDT.
TF (IR GT 4994 ) 0R L ABSI TWWIN) oL T.D. D06}
1 +O0R.(ABSIR-1.1.LT.0.01))1G0T0OS20
TMDY 0 .S5eTWOT
R=0.5
GCTO&30
520 CONTINUE
€ THIS IS THF WRAP UP SECTION. ONCE WE*RE HERF WF EITHER RETURN TO
€ CALLING PROGRAH OR DO AMDTHER TWDT.
c

IF 1.NOT. PRINT) GO TO 550
T8 = 0.0
D0 522 K=1iKPHN
522 Ta = TG + TWTSPRIK)
WRITE (LP:525) THDTe AP o TWRAINy THONE: TUIN sTWJH s THWIN ¢ TUSTRE oF
525 FORMAT (' START THNER TIME-STEP.  LENGTH IN DAYST *4FG.3s8Xs
AL1r I8s TTOs 3G1Za4)
MRITE ILP1530) (THTHBIK) » K=1:PHN)
530 FORMAT (T6+'THETA AT NODFS AT END OF INNFER TIME-STEP': TE5,8F7.3)
MRITE (LP#535) (TMHBIK)e K=1.PHNI
535 FORMAT (T6,"SOIL WATER POTENMTIAL AT NODES AT END OF INNER TIME-STE
1P* 4 TE5: 8F7.3)
WRITE [LP+538) Tar TWSF
538 FORMAT [T6.+ "ACTUAL TRANSPIRATION AND SURFACF FLUX DURING INNER TT
IME-STER =', T70» ZG12.4)
WRITE (LPy539) TWR, TWSTHD
539 FORMAT (T6s+ 'UNDISPO S D OF RAIN AND STANDING WATER AT START 0F TuD
1T =*y 170 2612.8)
550 CONTINUE
SET SOME VALUES UP FOR NEXT TWDT.
TUDTP=TUDT
THRP=TWRATIN
TMORE=,FALSE.
DO 560 T=2sJPHN
TUHA (T )=THHBIT)
THUDTHP (T)I=TMTHBIT ) ~THTHA( T}
TMTHALTISTUTHRIT)
560 CONTINUE
CUTNF=CUTHF+ THSF
TF L.NDT. TWFRIN) GO TO 570
TUSTND=THS TND « THR
THR=0. 0
G0 TO E20
570 CONTINUF
(4 DETERMINE WHETHEP THERE TS STANDING MATER
TFITWIND GO TO 580
TWSFD = RATH + STANDINE WATER - EVAPORATION - ACTUAL SURFACE FLUX
TWUSTAD=THSFD+*i0.+PURNPFes THDT
TF L THSTHO .LT. 0.0) THSTND=D.0
0 To 590
580 TWSTND=0.0
590 CONTTINUE
DETERMINE AHOUNT OF RAIN REMAINING TO INFILTRATE.
600 TMR=TWR-ZRINT=THDTe24.
610 IF(THR «LT. 0.0) TWR=D.O
620 CONTINUE i
CALCULATE SUM OF TRANSPIRATION, CH
DO 530 T=1.KPHN
630 THTHIS{II=TUTHTSIT)+TWTSPRIT}
c AT THIS POINT» TMTHTS AND TMTSPR APE ACTUAL TRANSPIRATION IN CH.
c WHICH MAY BE LESS THM REQUESTED TRANSPIRATTON
IF {PRINT) WRITE (LP,635) TWR: TWSTND
635 FORMAT (T6: 'UNOISPOSED OF RAIN AND STAKDING WATER AT 'FMD OF TwOT®
1+ TTOs 26124}
€ RESET TIHTNG
TUTTOT=TUTTOT+THOT
TFOABS(( TUTTOT-PHOT) A HOT) L6T. 0.0021 B0 TO 50
€ END WRAP UP SECTTON FOR THDT

a

o

o

a

c EXIT FROM INNER TIME-STEP LOOP HAS JUST OCCURRED
C DO THE LAST COUPLE OF THINGS NECESSARY BEFORE END OF SUBROUTTNF
el i e e T . e T e =

00 640 I=1)KPHH
XMTHTAITI=THTHBI(T+ 1)
658 CUPSICIIZTWHBII+1)
CWINFT = CHINFT ¢ CWIMNF
CALL WBALAN{TUTHTS ;CWINF ¢ TWTHA A TUTHB: CHOX +PHN TUMIN : TWS TRDs Ry 23



599
&80
BOL
602
683
608
6B5
686
687
[1-L]
609
610

612
613
A1a
615
616
617
€18

1 Tl6s "STANDING WATER's T81»s FB.3/
2 T16s "EVAPORATION® . T81: FB43)
ZRINT = ZZRINT
RETURN
Gt T i e e et i e e i o L
c INPUT AND INITIALTZATION
O e e e == Sy N et S i S S

DO 670 I=1.MHORIZ
SWPHIT} = CWPST(T)
DUNHYS(3) = TUSTND
OWATER(8) = OWATERC( L
Q1 = OWATER{1) = D.1
= DUMHYS(3) » 0.1
03 = OMATERIB) ¢ D.1
IF tPRTINT .OR. TDAY .£Q. KDAY) WRITF (LP.675) Gl 824 O3

= DUHMMYS(3) - CWINFT = 10.0 + SWINIT

675 FORMAT [T16, "PRECTPITATION's T81, FB.3/

CALL WINPUT
CMINFT = 8.0
RETURN

'EHD

SusrouTinE TRIDIM

BIOHESDESERTZSYMI1 ). TRIDIN

SUBROUTINE TRIDIM(A: By Ce Dr Usr NI

5-28-Ts  PAUL LOHNEM

THIS SUBROUTINE SOLYES A SET OF N LINEAP EQUATDONS IN H UMCHOWNS
IF THE COEFFICIENTS OF THE UNKNOMNS FORM A TRI-DTABONAL MATRTX.
OIFFERENCE EQUATION APPROXIMATIONS TO THE DIFFUSDOW FRUATION ARE
TYPICALLY OF THE TRI-DIAGONAL TYPE. THERE ARE SEVERAL MEANS OF
SOLVINE SUCH A SET OF EQUATTONS. THE MOST STRAISHT FORWARDs AND THE
ONE THAT I USE HERE AND HANKS USES IN SEVERAL OF HIS *MODELS COMES
FROMs ROBERT D. RICHMYER, 1957, DIFFERENMCE METHODS FOR
INITUAL-VALUE PROBLEHS, INTERSCIENCE PUBLISHERS, THC.r HEW 'YORK.
SEE PAGE 1B3. HOTATION USED HERE IS RICHTHYERS®.

BRIEFLY+ THIS ROUTINE GOES FORWARD THROUGH THE EQUATTONS ONCEs
ELTIHINATING THE U(J) FOR THE SMALLEST J AT EACH STEP. AT THF
N-1 EQUATTION ONE IS LEFT MITH 2 EQUATIOMS IN 2 UNKNOWNS. THEN
UIK} IS SOLVED FOR AND THEM THE ROUTTME GOES BACKWARDS THROUGH ME
EGUATIONS SOLVING FOR A VALUF OF U AT EACH STEP.

Ay B¢ Cr ARF THE COEFFICIENTS OF THE U'S TO THE RIGHT OF THE HAIM
DIAGONAL: ON THE DTAGONAL AND T0D THE LEFT OF THE DTIABONAL
RESPECTIVELY. THE D*'S ARE THE CONSTANT, RIGHT HAND SIDES OF THE
EQUATIONS .« THE U*'S ARE WHAT TS SOLVED FOR. Ar» Bs C» D MUST
BE EVALUATED IN THE ROUTIHE WHICH CALLS TDH.

MTHENSION AC10)s B(10)s CP10): D100+ E(101, Frigd, vtln)

Et1) = Af1) 7 BLIY

FL1y oty 7 BLLY

NN = N-1

DO 10 T=Z«NH

oo = BEI) = CIIYeEII-1)

€€} = ALT) / DD
10 FII) ¢ DITI) + CtIVeF(I-1) ) / DO

UIN) = ( CIN)sFIN=-1) + DIN) ) / | BIN) - CINIeE(N-1) )

I-H
28 T=I-1

ULI) = UtI+1) = E(I) + FII)

IF ( I «GY. 1) GO TO 20

RETURN

END

SusrouTINE WBALAN

BIOMEsDESERT2SYNI1 1. MBALAN

B R Rl R Rt N

12-23-T4
THIS FUNCTTOM CHFCKS WATER BALANCE OF A& TIMF
TSPR TS TRANSPIRATION, O
SF TS SURFACE FLUXs CM -
THTAT IS THETA TRITIAL
THTAT IS THETA FTNAL:
X IS THICKNESSES OF LAYFRS, CH
PMAL TS NUMRER OF SOTL NODES

1
200 FORHAT

SUBROUTINE WBALANI(TSPR,SFe THTAT: THTA

DX PHN WIN MSTRD WP AT IO vJK)

PAUL LOMMEN

T0D

INCLUDES PRECIP AND EVAP TUT NOT TRANSP
CH/TH
CH/CH

THTEGER PHN a
LCGICAL PRINT

COMMON /FTLES/ KRe LPs HSL, MSZ: ¥S3s HSIREC, HS2RFC, MSIREC
COMHON /TYMES/IYRDAY JMDAY:HONTH) TYRs JYReKYR s TDAY s JOAY 1 KDAY »

- XHONTH(12 )4 1S TF PSNSTEPS (NDAYS

COMMON /PRTING/ IREP ;NREP/HREP (21) sIPRINT/NPPINT sMPRINT(Z11e PRINT,
- PLACE(L18) +UNITS(8)

COMMON /SAVMBA/ OSF,GAOKTN: ISHTCH,OMSTRD

OTHENSTON TSPRUPHN ), THTAL (PHN) » THT AF [PHN 1, DX{PHN

KPHMN = PMN-2
IFLISWTCH.NE.11377)16G0 To 300

5N A=0.0

MSTRD=0.0

DE 100 T=1.KPHN

ATALTSPRIT)

WSTROZWSTADS [THTAF IT#1 )1-THTATITI+1) de DX (T}

"A' IS THE REQUESTED TRANSPIRATION IN CH

'WSTRD' IS THE CHANGF IN THE AMOUNT OF WATFR TH THE PROFILE
WINTSF-A

"WIN' IS THE SUM OF INFLOWS TO AND OUTFLOMS FROM THE SOIL PROFILF
IT SHOULD EQUAL WSTRD

IFLABS [NSTRD).LT.1.E-3 IRATID=99.9

IF(ABS (MSTRO1.GE.1.F -3 IRATIO =WIN/WSTRD

IF (JK .EG. 1) RETURN

GSF=OSF+SF

GAZQA+ A

GUINZGNTH+ WIN

GWSTRD = GWSTRD + wsmD

IF ( ARSUGWSTRD) +LT. 1.E-3) R2Z =
IF  ARS{QWSTRO) .GE. 1.E-3) RZ =
TF (PRINT .0R. IMAY .EQ. KOA&Y) WRTTE (LP 200} SF sQSF A s0As WINs
GWTN, NSTANs QWSTRD: RATIO. RZ

(™M —-s WATER PRUDGET AT END OF TIME-STEP --—
~E CENTTMETERS®/

1 T6lr *FOR TYME-STEP", T81, *CUNULATIVE'/

2 T16+'SURFACE FLUX HOT INCLUDING TRANSPIRATION'sT61s613.4¢Ta1

¥ FB.3/ T16+ "TRANSPIRATTON's T61ls G13.%y T81ly FB.3/

% T16+ "SURFACE FLUX TNCLUDIMG TRANSPIRATTON®#T61sGL3.4) TH1¢F8 .3/
5T1€, 'CHANGE IN PROFILE's T61s G13.4y THL: FA.3/

6 T16, 'RATIO OF LINES 3 AND 4", T61s E13.8+ T81s F11.8)

RFTURN

99.9
OWIN/GNS TRD

‘300 GSF=0.0

ALL VALLES AR

41

Modeling

0450.0
ANTN=0.0
GMSTRD = 0.0
TSWTCH=11327
69 YO 50

END

SusrouTINE WINPUT

BIOME »OESERT25YKI1). WINPUT

118

oan

e

acnnooon

o0

‘101

OB D RS N

SR AETUNE

3o
ap

50
55
60
65
18
75

=3

3

a

1in

1z

e

13

pL}

e

15

154

15

@

180

198

SUBROUTINE WINPUT

TNTEGER PHNsPHH THJIA 2 THIR: THIN

LOGTICAL FRRORsPRINT

LOGICAL TWONE+THRP

LEBICAL SUMTNP vSUVINHPY SUATHP sSUSTNP

COMMON ZECHOCH/ SUMINP +SUVTNPs SUATNP +SUSTNP

COHHON /FILES/ KR+ LB+ H51, M52: MS53, MSIRCs MS2REC, 5 I°FC

COMHON /NUMS/ HPLHTSINANIFS:NORGAN sNELEKS,NFRACT «NOLITINFRACL

NFRELH)NFRFLP +HORDEP [6) 1 NHORTZ ¢ NSCHPT

FTYNES/TYROAY sMDAY s HONTHs TYRy JYRoKYP rTDAY 3 JDAY KDAY 4

XHONTHU1Z ) e ISTEPSNSTEPS #NDAYS

FPATING/ IPEP sNREPHREP (Z1) s TPRINT/NPRINT +HPRINT21 1y PRINT,

PLACE(18)UNITSIB)

COMMON/HTSC/ERROR +RCHECKI 20) 1BLANK

COMMON /VBLS/ POM{T+ ) PONOLTI «PONVIE) sPDMVOSEEDDMITI W SENDH Y
ADM(10) (ADHA DOMI3) »DOMT SDMI1) SDMT e TOTDMCVEGIT 46050 s SEED (7 4504
CAIOMII0:5) CLITI3 4512 CORGI145)CHINCL 12 )¢POPEIN) +CVEGY (6 514
CYEGOl T+5) rCVEGVO (5] +AVEGI Ty 6) tAVEGV LG 1+ AVECOLT) s AVEGY O,
SEEDVIS5) tASEEDIT 1 s ASFEDV,CRTOMALS) yARTOM (101 sABIOMA CLTITTCS)
ALTT U310 ALTTT+CORGHIS) 1AORGE 1) +AORGH +CMTNHIZ )4 ECOTOT (504
AECOTCsSMPHIED «SWPHIA) s STHIG 1o STHIB) sOUMMYVI50) » DUMMYAL3D) 4
DUMMYS {201 rOMATER (T) 40 CARBOL5) +OENDOGEE) + ONITRO( 212 OPRODULED »
VRATIOUNT 46450+ SRATTOU7 451+ ARATIO(1E: 51 +DRATION3+5) +ORATION L 5ha
FACTVI706) rFACTS(7 )4 FACTACL0)+ FACTDU3] oF ACTOQUL 1o DEFRAT(E 1150 ¢
HCATEG )WSPNAH(Ts51 1 ASPNAHTL0 1510 ORGNAKIGE 414 FRANAHIS »3)
ALTHAM{3,5)

COMMON /SOLCOM/ PMNs CHDIE) yCHDX (%) 1CHDXX (8 ), CUPS TIE ) 1 XHSOLTI8)

COMHON/WATSAV/PHUCIB ) vPUMK(8) s TWAIB) s TMBIB) yTHCEB) » TUDIB) »
TUTHAL8) sTHTHBOR) s TMHALS) o TMHE (8} THHA (8 1, TUMB (A ) o PUKIN (60 )r
PUHIBO ) PUKSUN (601 sPHTIG0) rTHUIB Yy THTSPRIB) s THKEALB ),
TUHHAL8) s THOTHP 18) »THTHAALE) »TUTHTS(A) oTWAAAIB )SLLIBI 4 THTAIB ),
THIHUEBT »TUOT e THTRHaTWTTOT ¥ +Z + THEVAP « TMRe THRATN ¢ THRP s TW STHD

¢ TUDTPRePMTLIM ST s d s TH M TH o THSF o THTK 4PHLLTH » TWONE JPUM s THJA S
PUDELM s THARs THTHC: THJR +P WHWE To PMHORY s THSFCr TH TN THSF D THDT B0
TUMTIN: TMSTRO s PHRNRF s PHKCAL » THI2ZRINT o XWSTHD r CHINF

COMMON /VTOMAT/ CVRDST(7.8)sCVTSPRIT)

DATA SUBNAH/"WATF'/

COMMON

COMMON

IF(.NOT.SUSINP) MRITE(LP.10)

FORMATI"0-—s BEGINNTNG READING OF INPUT TO SUBROUTINE SLWATR')
PHDT = ISTEP

IREAD=Z0

READIKR: 30 )RCHECK

IF1.HOT.SUSINPIWRITE (L Py aDd) TRE AD sR CHECK

FORMAT(ZDAG)

FORMATIT 7215 +* WINFUTY J8 X, 20481

T (RCHECK( 1) .NE.SUBN M 160 TOo 20

FORHATI7F10.0)
FORMATITT+1I5:"
FORMATI18TS)
FORMATITTaI5,"
FARMAT(IF10.8)
FORMATI(TT:I5."

MINPUT »TF1E.5¢101/T13:TF16.51)
MINPUT® +14T8)
HINPUT »TE16.8,101/T19: TE16 .5 1)

READ NUHBER OF ENTRIES IN CONDUCTIVITY AND PRESSURE TABLES
IREAD=80

READ (KR 30 )RCHECK

TF L« NOT.SUSINP)MRTTE @ Py 60 ) IRE AD JR CHECK

TREAD-98

READ (KR + 60 1PHH

IF (aHOT.SUSINPIMRITE (L P4+ 65) IREAD fPHH

READ INCREMENT IN THETA TN H
TABLES

TREAD-100

READ(KRe» 30 )RCHECK
IF(-NOT.SUSTNPIWRITEIL Py 80 ) IREAD sRCHECK
TREAD=110

READ(KR« 50 )PNOEL W

IF L NOT. SUSINPIWRITEILP+55)IREAD +PWOELM

LIC CONDUCTIVITY AND PRESSURF

READ TABRLE OF HYDRAULTC PRESSURE HEAD VS, THETA ITN BARS)
TREAD=120

READ(KR» 30 JRCHECK

TF (o NOT.SUSTNPIWRTTE @ Py 80) TREAD #R CHECK

IREAD=130

READ(KRTO} (PWH{T) s I=1iPUH)
IF 1.KOT. SUSINP) WRTTE (LP+75) IREADy (PWHII)s I=1,PNK)
READ CONDUCTIVITY OF CALICHE LAYER CM+2 RART1 DAY=1
TREAD=140

RFAD (KR» 30 JRCHECK

IF 1. NOTo SUSINPIWRTTE(LPra0) TREAD sR CHFCK

TREAD=158

READ(KR 70 )PUKCAL

IF («NOTZSUSINPIWRTTE(LPs 75 )1IREAD+PUKCAL

PMKCAL = 0.1E-10

READ MULTIPLTER OF MYDRAULIC CONDUCTIVITIES
TREAD = 154

READ (KR»30) RCHECK

IF (.HOT. SUSINP} WRITE (LP,401
IRERD = 156

READ (KR,50) HCM

IF (.HOT. SUSINP) WRITE (LP:55)

TREAD: RCHECK

IREAD, HCH
READ TABLE OF CONDUCTIVITY ¥S.
IREAD=1B0

READ KR, 30 )RCHECK

IF L NOT«SUSINPIMRITE(L Py t0) IREAD R CHECK
IREAD=1TN

READIKRs TO) (PWKINII ) I=14PUH)

DO 175 T=1iPWK

PUKTN(I) = PUKINIT] » HCM

TF (.NOT. SUSINP) WRITE (LP:+75) IREAD:

THETA CH#2 BAR=1 DAY=1

(PUKINII)» T-1ePuHY

READ LOR AND HIGH PRESSURE LINITS FOR ANY LAYER,
TREAD=180

READ KRy 30 )RCHECK

IFL.NOT.SUSTHP IMRTTEIL Py a0} TREAD vP CHECK
TREAD=198

READIKR+ 50 )PHHORY » PUHUET
TFLLNOT.SUSTNP IMPTTENL P4 55) TREAD +P HHDP Yo FUHUET
TF (PWHORY.GE.PWHILY) GO To 192

ERRCR = LTRUF.

WRTITE (LPy191)

FORKATI®D")TZ3+"LONER LIMIT OF PRESSUPE

RARS

HEAD EXCTEDS LTMIT NF TaAL



Valentine

183
184
185
186
187
188
189
190
191
192
193
198
135
196
197
198
199
200
201
202
203
784
285
206
287
za8
203
210
211
212
213
218
215
216
717
718
219
220
721

222
223
z2n
225
226
227

228

229

230

231

232
233

234
235
236
237
238
239
250
281
282
283
244

285
286
287
240
289
zs0

oA

AnABAAan oAan

an

oann

eno monon Ao ) oo mo

nannn

=F OF PRESSURE HFEAD V¥S. THETA.")
192 TF (PWHHET.LE.PWHIPHHI) B0 TO 194
FRROR = .TRUF.
WRITE (LF2193)
193 FORMAT (0% T154 '+ = » = s ERROR & = & = sty 25,
UPPER LTHIT OF PRESSURE MEAD EXCEEDS LIMIT OF TABLE CF PRESSU
2RE MEAD VS. THETA')
194 CrNTTINUF

PLAN LARGEST CHANGE T THETA ALLOWED DURING ‘AKY TWnT
IRCAD=Z20

220 RCADIKF.30IRCHECK
TFL.NOT.SUSTNPINRTTEILP 40 ) IREAD +R CHECK
TREAD=230

230 READIKReSOIPNTLIN
TF L. HOT. SUSINPIMRTTE IL Py 55 ) TREAD WPHTLTH

MCODIFTCATION BY WaD.V.
CALCULATE LOWFR LIMIT OF THETA
ho 231 T=UsPWH
TF (PMHORY-PHHIT) 123622354231
211 CONTTHUF
238 PULLIM = (I-1)sPWOELW
G0 TO 238
236 0 = PHH{I-1)
PHLLIM = ({I-21 * (0 PUHDRY}/CG-PWHIT) 1) +PWOELM
238 TF(,NOT.SUSINPIMRITE (LP:239) PuLLIM
239 FORKAT (723, 'LOMER LTHIT OF THETA =",FB.4)

TEMPORARY FIX FOR STMDING WATER
THSTND=D .0

PEAD RUNON TO RUNOFF PATID
TREAD=240

240 RFAD(KR30)RCHECK
IF (. NOT SUSINPIWRTTE IL Py 40 IREAD vR CHECK
TREAD=Z50

250 READ(KR+50)PUARNRF
IF(.NOT.SUSTHPIWARTTELLP Y 55) IREAD sPWRNRF
FURNRF = 1.0

READ INTTIAL SWP WA UES AT NODES
IREAD=260

260 READ(KR«3DIRCHECK
TF{.NOY.SUSINPIWRTTEIL Py &N ) IREAD »R CHECK
IREAD=270

270 READIKR«50) (SWPNIT}»T
IFL.NOTSUSINPIWRTITEILP:55)TREAD s SWPH

HODIFICATION 8Y w.D.v
CALCULATE INITTAL VALUES OF THETA FROM INTTTAL SWP VALUES

DO 320 K=1«PMN

87 = SHPNIK}

De 275 T=1.PWH

IF (QZ-PWHIT)I285,28(6 275
275 CONTINUF
280 TWTHD(K) = (I-1)ePNCA W

£o TO 32n
285 G1 = PHMHIT-1)
THTHBIK) = ((T-21 + (01-02)/tQ1-PWHIT) )} sPUDFLN

320 CONTINUF
TF{.NOT.SUSINPIMRTTE (LP+325) THTHR

325 FORMATITZ23,"INRITIAL VOLUMFTRIC WATER CONTENTS AY NODFS=*/
- T23.8F10.5)
NGO 378 T=1.NHORTZ

328 SWPHIT] = SWPN(T+1)

IF (PRINT) WRITE (LP.130) NHORTZ+PHMN
330 FORMAT ("D*:T23 'NHORTZ =*+I5: TXs"PHN =',I5)

READ TNTTTAL VALUE OF STANDING WATER
TREAD = 272

772 READ (KR:30) RCHECK
TF (.NOT. SUSTNP) WRITE (LPsuD) IREAD: RCHECK
IREAD = 274

27% READ [KR:50) TWSTND
TF (.NOT. SUSINP) WRITE (LPus5S) TREAD: TWSTND
DUMHMYSI3) = TWSTND

END OF READING NOW DO INITIALIZATTONS

THRP = LSE.
TWONE SFALSE.
THDT -PHDT

TWDTPZPHDT
FUKIPHN-11ZPHKCAL
00 350 T=1,PWH
TUIZ1-1

350 PHTIL)STWTePHDELW

CALCULATE INTTIAL THWH® VALUES FROM TWTHR VALUFS JUST PEAD IN.

00351 I=1+FPHN
TWJAZTHTHB (T /PMDELM+1 .
IF{THJACGE PHHITWIASPM H-1
TWAAS(I THTHBII ) -PNTITWIA) ) /PUDELN
351 TWHBITI=PWHITHJA) +(PHHITHJA+ L) -PUHITWJAY Js THAR

CALCULATE SuUM OF CONDUCTIVITY TIHMES DFLTA PRFSSURE

PRKSUMIL )=PUKTN (1) +PWKINI2) 8 (PWHI2)=PUHI 1) 1045
TPWE T PME-1
00 352 I=2+IPKH

352 FUKSUMITI=(PWKINIT ) #PUKINCI#1) ) {PWH (T+L )= PMK{I) 120054 PUKSUKIT -1 )

THIS GIVFS US PWH-1 VALUFS OF PWKSUM. T NEFD PWM VALUES. HOKE UP
LAST VALUE RY MAKING DIFFERENCE BFETMEFN PWH AND PuM—1 VALUES
SAME AS BETWFEN PWH-1 AND PWM-2 VALUES.

PHESUMIPYH =2 s eP WK SURIPWM=1)—P WKSUM ( PHH=2)
IF (PRINT) WRITE (LP.XBO)

360 FORMAT('N',T23,"PWKSWH s SUH OF CONDUCTIVITY TIMES DELTA PRESSURE")
TF( PRINT ) WRITE(LP »370)P WKSUN

370 FORMAT C10(V23,1PTEL2.3/))

TEMPORARY FIX FOR RAIN INTEHSIIY ({MM/HR)

ZRINT = 1.76

IF (PRINT) MRITE(LP,380)
380 FORMAT (/723 "REMFMBER THAT IN CURRENT VERS JON OF PROGRAN THERE IS
=~NO RUN-OFF OR RUN—OHs AND RAIN INTENSITY IS FTXED AT 1.76 MHMR®)

TF THE PLANT MOOFLS ARE NOT BEING USED» WE MUST LOAD
NON-ZERO VALUES INTO THE FIRST ROW (T.E.: PLANT GROUP) OF "CVRDSTY

TF (NPLNTS .GT. D) GO TOo S00
A T 1.0/NHORIZ
0P 400 T=-L:NHORIZ

800 CYROSTI1,1) = @
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251
252
Zz53

500 CONTINUE
RETURN
END

SusrouTiNE DCOMPO

BIDME*DESERT2SYKI1).DCOMPO

119
120
121
12z

SUBROUTINE DCOMPO
HODEL FOR DECOMPOSITION OF LITTER AND SOTL ORGANIC HATTER

P81 SOIL TEMPERATURE THRESHOLD BELOW WHICH DECOHPOS ITIION
DOES NOT OCCUR

P82 SOIL WATER POTENTIAL THRESHOLD BELOW WHICH
DECOMPOSITION DOES HOT OCCUR

P83 RATE OF RESPIRATION BY LITTER DECOKPOSERS

EXPRFSSFD AS A FRACTTION OF THE OVERALL RELATTVE

RATE OF DECOFPOSITION

PARAMETERS IM THE LINEAR FUNCTION RELATING ISOIL

TEMPERATURE TO DECOMPOSITION RATE OF LITTER

PARAMETERS IN THE PIECF-WISE LTNMEAR FUNCTION

RELATTHG SOTL WATER POTENTIAL TO DECOMPOSITICHN

RATE OF LITTER

SAME AS P1-& BUT FOR SOIL OPGANIC MATTER

THE SOIL LAYFR WHOSE TEMPERATURF 'AND SWP VALUES

CONTROL DECOMPOSITINN RATES

P1-2

Pi-a

P5-B
ILAYER

B R R R N R R R R R AL R oY

LOGICAL ERROR,PRINT
LOGICAL SUMTNP»SUYINP:SUATHP sSUSTNP
COMMON ZECHOCH/ SUHINP ¢SUVINP, SUATNP rSUSTHP
COHMON FFILES/ KRy LPs HMSls HSZe HS3» HSIRECs MSZREC, MS3REC
CONMON /NUMS/ HPLHTS s ANIHS ) NORGANNELEHSNFRACT sNOLIT yNFRAC L
= HFREL M¢ NFRFLP sHORDEP [ 6) rNHORTZ s NSCHPT
COHHON /TYHES/IYRDAY +HOAY  HONTHs YR JYR1KYR s TOAY s JDAY (KD AY ¢
- XHONTH12) e IS TF Po NSTEPS sNDAYS
COHHON /PRTING/ TREP MREP.HMREP (213 +IPRINT¢NPRINT +MPRINT(211+PPINT,
- PLACE(L 8] sUNITS(8)
COMMON FMISCs ERRORROHECK(ZO) $BLANK
COHNON /VALS/ POM{TeE) (PDHOLT) sPOMVIE) sBOMYO ) SEEDDOMET1 sSENDH Ve
1 ADMILO) +ADKAIDDHES) DOHToSOREL) »SDHT . TCTNM o CVEG T 4615) s SEED (T +5 )4
CBIOME 1051 CLITI3 A ) CORGIL 511 CHINILIZ 1ePCPI1A) 2 CVEBY (6451 s
CVEGO(7+5) 1CVEGVOUS) dAVEGI T4 61 s AVEGV (6 )+ AVEGO(7) 4 AVEGVO s
SEEDVLS) sASEEDIT) s ASEEDV +CBIONALS) rABTOM{101 +ABLORA,CLITTLS) &
ALTT {31y ALTTT4CORGHIS) »ADRGI 1) +AORGH CHTRH (2 ) s ECOTOT S ) »
AECOTOSHPHIE ) sSWPHNIB) »STHIE ) e STH(8) »DUMHYV (501, DUMNYAT 30D &
DUMHYS (20) ;OMATER(7) :0CARBOLS) +OFNDOGIE) sONTTROI( 2) 4 CPRODUL B1 4
VAATIOIT 46951 s SAATTO (T 4510 ARATIO(1045) sDRATTION 345 s ORATION 1s 51 ¢
FACTVET1 61 oFACTSIT 10 FACTALLO) s FACTD(3) sFACTO(1 ) +DEFRAT(E 150 »
MCATEG,VSPNAMI7,5) sASPHAK 110251, 0RGNANIR +8 ) (FRANARES 330
ALTHAMIZ 51
COMHON /MTHRV/ DATMIN: DATMAX +DARATN ) DAEVAP +DAPHOT
COMHOK /CHANGE/ CVEGGO(T +6+5)s SEFDQA(T45),CBIONAI1D0.5)
= CLITGOE3,5) CORGANEL, 5) rCHTHOGELs )
COMHON /DCOSAV/ PAL,PAZ:PASSTLAYER 1P1(5) sP2U5) +P3(5) .PALSH,
- PS(S)PELS)PTI5)1PBIS)
COHMON /FLUXG/ FXB:FXT.FXBIFX?
DATA SUBNAH/'ODCOH®/

=l A@NONE WN

aa

TF {IDAY.EQ.JOAYIG0 ™ 1000
TFIPRINTIMRTITE (LPs10)
10 FORMAT("0D-—+ BEGINNTNG EXECUTION OF SUBROUTINE **DCOMPTT")
AT=STHRETLAYER)
OH=SWRHLILAYFA)
TFIAT.LTaP91.0R.AMLLT.PA2160 TO 9nn
NFCOHPOSTTION OF LITTTR (INCLUDING STANOINC DEAD MATERTAL ABOVE
AND BFLOW GROUND)
ASSUME EACH CHEMICAL CONSTITUENT HAS & DIFFERENT RELATIVE RATC OF
DFCOMPOSITION
ASSUME ONLY ONF LTTTER COMPARTMENT

nonnannn

If (NOLTT.EG.D) G0 Tn 120
N0 100 K=1iNFRELH
YE (CLIT(LsK) .LE. D.01 GO TO 100
PATES(PLEK )+ PZIK)eQTI«PULPOSIP 31K] »PHIK] o1 .0 +ON)
TF (RATESTSTEP .CT. 1.0} RATE = 1.0/FLOAT(ISTEP)
OZRATE=CLITUIIWKY
CLITQA(1+K)=CLITGAILKI-G
TFIK.GT.NELFHS)IGD T0 50
CORGOA(1 K IZCORGAOIL 1K) 4G
£t To 100

50 A=PBIsgQ
FYB = FX6 4 GeISTEP
FXT = FXT & (G-A)eISTEP
FXB = FXB + AsISTEP
CORGOOI1KISCORGAAIL KI+{0-A)
OCARBO(4)=OCARBOIG )+ &s ISTEP
IF (PRINTIMRITE(LP s S01KIRATESD

90 FORKATITIO . "LTTLOS FPOM K T2e* IS "4615.5,10%"RATE = 4461551
‘100 CONTINUE

DECOHMPOSITION OF SOIL ORGANIC MATTER

ASSUME FACH CHEMICAL CONSTITUENT HAS A& DTFFERENT RELATIVE RATE
0F DECOMPOSITION

ASSUME ONLY ONE SOTIL ORGANIC MATTER COMPARTMENT

120 IF [NSCMPT.EG.D) GO TO 900
DO 200 K=1+NFRELH
IF (CORGI1+K) .LE. O.0) GO TO 200
RATEZIPS(K)+PEIK) oQGT Je PHLPOS (P T(K) +PBIK) o1 o002 OW)
TF (RATC#ISTEP .G6T. 1.0) RATE = 1.0/FLOATIISTEPY
G=RATESCORG (1N}
TF (K .EQ. IN} ONTTRO(1) = QNTTRO(1)
CORGAGIL »K IZCORBARILaKI=0
IF (K.GT.NELEMS)GO TO 150
CHINGAI1+K)=CHINGG(L K]+
G0 Yo 2no
150 OCARBQ(N)=Q0CARBO(%)#0+ ISTEP
FX9 = FX9 + QeISTEP
IF(PRINT)WRITE(LP»19MIKsRATE 4
190 FORMATIT10:"SOMLOS FROM K =*,I2¢" IS "+015.5+10%X"PATE ="y G15.5)
‘200 CONTINUE
‘900 RFTURN

+ QeTSTFP

c INPUT AND INITIALIZATTON

B ot et
1000 TFi.NOT.SUSINFIMRTTE (LP,1010)
1010 FCRMATI*0-—s+ BEGCTNNTHG PEADING DF INPUT TO SUBROUTINE DCOMPO® )
1020 FORMATIZNAY)
1025 FORMATIT?:I5:" DCOMP * 14X,2044)
1030 FORMATI18TS)
1035 FORKATITT7.I5,* DCOMP * ,14T8)
1050 FORMATITF10.0)
1055 FORMATITZ+I5,% DCOMP * +7F16.5:100/T19: TF16.5101
c
9 FFAD HEADER CARD
TREAD=2020




123
124
125
128
127
128
129
130
131
132
133
138

135
136
137
138
139
180
141

142

143
144

185
146
187

188
1a9
150
151
152
153
158
155
156
157
158
159
16u
161
162
163
168
165
166
167
168
169
170
171
172
173
178
175
175
177
178

179
180
181
182
183
184

185

2020 RFADIXR.1020 }RCHECK

IF(«NOT.SUSINPIMRTTE L P2 1025 1 TREAD hRCHECK
TF IRCHECKI 1) L NE.SUBN M 1G0 TO 2020

c

<
TREAD=2060

2080 READIKRe1020 )RCHECK

43

17
18

READ SOIL LAYER WHOSF TEMP AND SWP VALUES CONTROL DECOMPOSITION

IF(.HOT.SUSINPINRITE(LP. 1N25)TREAD »RCHECK

TREAD 7045
2085 READ(KRy»103UITLAYER

S0

RETURN
END

Modeling

SusrouTIiNE PWLPOS

BIOHME *CESERT2SYMI1 ). PRLPDS
1

IF(.NOT.SUSTHP)MRTTE(L Py 10351 TREAD S TLAYER 5 ;

[

[ RFAD TEMP AND SW® THRESHOLDS FOR DECOMPOSITION ¥ c
TREAD= 2050 5 c

2050 READ(KR»1020 )RCHECK B c
TFI,NOT.SUSTNPIWRITEIL P, 1025} TREAD ¢RCHECK 7 C
IREAD=2055 a c

2055 READIKR.1050)P81,P82 9 s
IF(.NOT.SUSTNPIURTTEILP+1055) IREAN P81 P82 in

[ 11

E s ey e v —_— 12

c INPUT FOR LTTTER DECOMPOSITION 13

& memmmrTTiETT A e 14

c 15
IF(NOLIT.EQ.O1GO TO ZMED 16

c AT

c READ FRACTION OF NECOMPOSITION WHICH IS RESPIRAT ION 18

IREAD= 2060
2060 READ(XR,1020 JRCHECK

IF (. NOTaSUSTHPIMRTTEIL Py 10251 TREAD JRCHECK

TREAD=ZNES
2065 READ KR« 1050)F83

TF (. NOT.SUSTNPIMRITEIL P, 10551 TREAN,PA]

[
c PFAD PARAMETERS FOR LTTTER DECOMPCSITION PATFS !
TREAD= 2070 z 5
2070 FEADIKR.1020 )RCHECK 3 c
IF{.NOT.SUSTNPIURTTEIL Py 1N25) TREAN ) RCHECK % g
IREAD=2NTS 5 [+
DO 20TE K=1:NFRELH 2 g
2075 READ(KR,1050 )P1IK1 4P 20K1 4P 31K} PA(K) 7 2
2076 TFU.NOT.SUSTNPIURTTE L Pe1NSSITREAD hP 1K) 4P 20K 4P 3UK) P4l F) ; ;
i
c e T S N 1u ¢
e THPUT FOR SOIL O8TANIC MATTER DECOKPOSITION 11 c
B e e W N o e 12 c
c 13 c
z080 IFINSCHPT.£0.0) o To 3000 ot
B 15
c READ PARAMETERS FOR SOM DECOMP OSTTTON :5’
IREAD = 7108 i
7100 RFAD(KRY1020 1RCHECK i
IF (. NOT.SUSTHPIMRTTE (L Ps 10251 TRE AN yRCHECK e

IREAD=21N%
DY 2106 K= 1sNFRELM
7105 READ(KRs ID50)PE(K ) +P

(K) oP TUKDY yPBIK)

Z106 IF(.NOT.SUSINPIWRTTEILP+1055)TREAD+PSIK) sPBIK) 4P TIK) 4 PBIK)

BIOME*DESERTZSYMI1),PHLHFG

30

FUNCTION PHLPOS (A«E20aX)

EVALUATTOK GF A PTECE-WISE LINEAR FUNCTION CONSISTING OF A RaHP

IWITH POSTTIVE SLOFPEDY
¥ ORDINATE
Y-DRDIKATF
AT IS THE
THE TOP 0F THE RAMP.
FWLPOS = 0.0

0 = (B-A)

TF (D «FG. 0.N) £D TH 90
n = (X-a) 7 0

TF 1G5 LT 0.0) 6 = 0.0
TE 1@ .FfT. 1.0 a2 = 1.0
PWLPOS = 0 » C

RETURN

ExD

BETWEEN TWO MORTZONTAL LINES.
FOR THE L IMER HORIZOKTAL
FOP THE UPPER HORIZONTAL LINE IS THE PARAMETER
X-INFFRCENT OF THF RAMP AND "R®

L

THE
INE TS ZFRO AND THE

e
TS THE VALUT OF x AT

SusrouTiNE GENPDF

FUNCTION SENPDF (A48:C40+X)

BIOME=DESERTZSYFI1), GENPDF

EVALUATION OF THE GENFRALIZED POISSON DENSITY FUNCTTON.

Tar TS

THE WALUE OF X WHEN THE FUNCTION ATTAINS TTS MAXTHUN vALUF

OF 1.0. *B*

DEFINFD FOR X B. "C' AND
HAKE THE LIMS SAG INWARDS.

THE INDEPENDTHT VARIABLE.

f = (B=x) / t8-4)

IF 16 +LE. 0.0) FO TO 90
GENPDF = GssC . FYXPIC/D »
PFTURN

GENPDF = 0.0

RFTURN

END

e

TS THE WPER X-INTERCEPT.

THE FUNMCTION IS NOT

ARE CURVATURE PARAMETERS FOR TH
DESCENDING AND ASTENDING LIMBS, RESPECTIVELY.
(ACTUALLY.
BOTH LIMGRS: BUT 10 DIFFERENT DEBRFES.)

LARGER VALUES
EACH PARAMETER AFFECTS
*X' IS THE VALU®) CF

AS X BECOMES VERY SHALL THE FUKCTION
EPPROACHES A MORIZONTAL ASSYMPTOTE WHOSE VALUE TS 7ERO.

(1.0 - GeaDy )

SusrouTINE RUNAVE

BIQHE«DESERT2SYFI1 ). RUNAVE

FX& = 0.0
FXT = D.0
F¥8 = 0.0
F¥9 = n.o
30n0 RETURN ;
3 c
4 c
- c
5 (=
7 c
c
SusrouTiNne PWLNEG i
11
FUNCTTION PHLHNEG (A B LaX) 12
c 13
c EVALUATION OF A PTECE-MISE LTMEAR FUNCTIOMN CONSISTING OF A RAMP 14
c IMITH NEGATIVE SLOPE) BETWEEN TWO HORTZONTAL LINES. THF 15
[+ Y ORDINATE FOR THE LOWER HORIZONTAL LINE TS ZERO AND THE 18
4 Y ORDINATE FOR THE UPPER HORIZOWTAL LTNE TS THE PARAMETER "C'. 17
c 'A* IS THE VALUE OF X AT THE TOP OF THE RAMP AND *B* IS THE 1a
c VALUE OF THE' X-INTERCEPT OF THE RAHP. 13
c 20
PULNEG = 0.0 21
0D = (8-A) 22
IF (D .FQ. D.0) GO TO 90 23
9= tR=X) / D 24
TF (0.LT.0.0) @ = o 25
TF €(G.GT. 1.00 4@ = 1.0 28
PHLNEG = @ s C

LITERATURE CITED

20

in

sn
60

FUNCTION RUHAVE (X, N
DIMENSTON XIN}

X¥e

g

IS THE NFW VALUF OF X

TSTER .

Is)

TF *TS* .E6. 1+ TT FS FIAST DAY OF SI
NTLL BE FTILLED WITH SINGLE VALUE.

FE DIRECTLY CALCULATER

TF (1S .EG. 1) GO TO 50
L = K - ISTEP

Do 20 T=1.L

W= T+ ISTEP

XII) = X(M)

P1 L+ 1

De 30 TTLPLiN

XtT) = xx

S = 0.0

0O 40 T=1:N

£ =8+ x(Iy
RUNAVE = 5 /7 N
RETURN

DO B0 I=1:H
X{I) = ¥x
RUHAVE = XX
RETURN

END

Lommen, P. W, and K. A. MarsuaLL. 1976. Programming
phase of water response ecosystem model. I1I. Abiotic
submodels. US/IBP Desert Biome Res. Memo. 76-37. Utah

State Univ., Logan. 91 pp.

"X ' VECTOR

MULATION AND
LS g Or "RA® MTLL

«FG.
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APPENDIX I

SampLE OutpuT FOR EcosysTEM MODEL

D T T P T R P T PP P T P P PR T PP PR P

PATTH 1975

.
.
.
.
& UNTTFN STATFS DFSEPT PINHE
.
= LAST yUPCATF - FFP 3978
.

.
.
.
TONSYSTICE wODTL .
.
.
.

e T T T P T T T P T T

BFCINNING 7 XFCUTIMN OF SUBRQUTINF HINPOY

DETIMITIONS ARD THRTTIALIZATTONS OF “TATF VAPTABLLS

1100 MTNPUT CUPLTWY VALLFY TAUTHERN SAST STTF
110 MINPUT UPPATED & DFC 77 - Wiy
110 HINPUT UPPATED & ®ay 7%
110 HTHPUT UPNATED 11 Hav 1978
1110 HINAUT UPPATED 2% JUNF 1279
111 HINPUT CUALF W VALLEY WFATHED FILC UPNATER 27 JUNT 1978
1110 HYNPUT
140 HINFUT CURLTW VALLTY  SAUTUFGN Sarf gTyF
Tur MTNPUT F 4 v F T
150 MTNPUT F £ £ F T T
1611 HTNPUT F € 3 F
170 HINFUT GRAMS PER SGUART METCR
1810 HINPUT E 3 5 0 1 1 &
7 NONCARPON CHEMTICAL CONSTITHORTSIS)
T TYPFLS) OF canenn
T RLANT GRIUPIS)
S PLANT FRGAN(S)
fOANIMAL GROUPES)
1 TYPEOS) OF NEAT OFFanIC MatTre
1 SOTL OFGAMTC MATTFR COMPARTMEMTIS)
F SOIL HERIZCNISY %
AN HINPUT 1 JAN 1977
410 HINPUT 1
aln MINPUT 1 JEN 137R
STHULATION KTLL PUM FROM 1 JAN 1973 Tr 3 Jan 1976
Jnay -1 KPAY = 1uAl
LEKSTU OF TIKF-STIP Th DAYS = 3
KUKEER OF TTIHE-STTPS DURINT STMULATICH = 10BN
281 READAT ?
287 PEADAT 1 oJam 1974
787 READAT 1 JAN 1975
721 READAT n
505 MINPHT NTTRONFN
5NS HINFUT AsH
505 MTNPUT PRCTOTH €
5N% HMINPUT LAPTLE €
505 MINPUT STRUCT €
515 MTNPUT ARTTMTSTA TRIMEMTATA
51% MINPUT ATRIPLFX CONFFRTITAOL
S1% MTHPUT SITANTON HYSTRIX
525 HIKPUT LFAYTS
525 HMINPUT THTES
525 MINPUT OLD STE¥S
575 HTNPUT THFLORCSCENETS
575 MINPUT rOoTS
565 MINPUT LITTER
590 MIN®UT FLANT BIDHASS
595 MINPUT .nnun 1.00m0n o .unroo -un0 0o .0rnon
505 MINPUT oL 2.unnoo «u0nno umoo «Un0 0o .00000
595 MINPUT 000000 ?.0unan «unoon Luiuoo “unoon .00n0o
595 HINPUT .amon 1.00600 Soouon .umnn -uUNo0 0 .nonog
595 MINPUT 19350100 Z.00000 sunuon ~0an -uoom .00000
595 MINPUT .utnnn 1.00000 .unann ~umag ~uonm .00000
595 MINPUT L1imnn ?.00000 SUnnon «0pann 00000 -00000
595 HINPUT 150 .0 00 2.000tm -nnnuo sufunn -000on -orooo
595 MINPUT uunnn 1.00000 sunnn «Lmop -u 0000 .00000
585 KINPUT ARTNON D Z.0mon 00000 +0Mm0o +u 00 00 -00000
595 HINPUT autiun 1.00000 00000 LUino ~uouoD -ooooo
595 MINPUT 00000 1.00000 Juong umaon ~u 0000 -0oooa
595 MINPUT «1oan 1.00000 Jueoon sopemnn ~u 0000 -gnooo
595 MINPUT Aty 1.utnnn -unnoo Mmoo ~uD0 00 .00000
E°5 MINPUT ar .o on 1.00000 ~unnon .urwue ~u0000 .00000
§72 INITIL SEEN BTOMASS TS
575 THITIL L1nnun T.uninn ~unnon surunn ~U 0000 .00000
575 THITIL ERUTN ] 3. 0n0an snanan Uivao -unn0g -nonoo
575 TNITIL 1.50000 3.0mun ~uouon =0maon aulnuo -0rnon
572 INITIL NEAN ORSANIC MATT P
675 TMITIL FZ5 .00 RO LT 0000 sooenn U0 0N .aonao
572 INITIL SOIL QRGANTC BATTER
575 INITIL anno .o on A .uunun “fiopon -ufirog -upom .0oo00
770 HIWPUT AVATLABLE SOTL M'WFRALS
175 HINPUT SDLU N 00 (LTI
ann HINEUT UEFTHS OF LOWER SURFACES OF SOTL LAYFPS —- TN CH
BlU HINPUT S e U O 15.0unun 25 .0nnn0 F oauiunn 4 .U N0 0N ¥ .07000

BFFINNTNG CXFCUTTON CF SUBPOUTINE GINFUT

READTNG OF INSTRUCTIONS Fon

an GINPUT GIkpuT

140 CINPUT 3 TOTAL PRY MATTER

190 RINPUT FF -0n -1n

230 GINPUT DorT u u ] rEAp, LTTTFR
230 CTHPUT onHT o n ] SPIL PG KATTFR
23U CINPUT TOnM a n 0 ECOSYSTEM

140 CINFUT 3 ARTEHISIA

190 rINPUY FF . 00 .00

230 CTHPUT vom 1 1 a LEAF

23N GINPUT vom 1 2 ] Tute

230 EINPUT VoM 1 4 a TNFLORFSCENCE
1800 FTRPUT 3 ATRTPLFX

120 GINPUT Fr . on -no

230 GTNPUT vou 2 1 o LFar

270 GINFUT vOH 2 z [ TuIe

270 CINPUT vom z 4 o TRFLORESCENCE
1480 CTHPUT 1 STTANION

180 GINPUT FF .00 .on

230 GINAUT VDM 3 1 ] AROVE-GROUND GRFEN
140 GINPUT 3 RFLOW-GROUND LTV E

190 GINPUT FF .00 .00

23N GINFUTY vnu 1 5 n ARTFMISIA
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230 GINPUT VoM 2 5 a ATRIPLEX

230 GINPUT vnu 5 a SITANTON

140 GINPUT 2 oLn L[\'F STEHM

190 GINPUT « 00 «nn

23N GINPUT VUH 1 ! u ARTEMISTA

230 CINPUT VoM ATRIPLE X

140 GINPUT 2 soTL HITI'N F‘OT’NT'I!LS

190 GINPUT -an 00

230 CINPUT S\CP“ 1 o l] LAYER 1

230 GINPUT SHPH a LAYF® 4

180 GINPUT 2 SOTL WATFR PUTFHI’IIL(

190 GINPUT FF - 00 «0n

230 GINPUT SWPH & [} u LAYFP 2

23N GINPUT SuPH 5 LAYER 5

180 CINPUT 2 SOTL MATER F‘G'F"NIIDLS

190 CINPUT .00 «nn

230 GINPUT s\wu x E) n LAYFD 3

230 GINPUT SWPH & LAYF® g

140 GTNPUT 1 MK OF WATFP [N EOIL PROFILE

190 GINPUT FF - 0n -on

Z30 GINPUT nuKEs u n MF TN PROTTLF
180 CINPUT 3 WATER ﬂUUGrT - MILLI®ETFRS

190 GINPUT FF « N0 -nn

230 GINPUT DumMy we u ] TRAKSPIRATION
230 CINPUT DumHs z o 1] CVAPARATTON
23N GINPUT DUNS 1] STANRTNG WATFPR
186 CINPUT 2 TF?“P[RI‘UVTQ USTD BY Cf2 FTXATION SuBuMONEL

190 GINPUTY FF - 00 .0n

230 GINPUT DuMy 51 u n ACTUAL TFMF
230 GINPUT DuMv in o ART, APTTHUW
140 GINPUT ? C0Z FIXATION -- W0 Cnp PEP NRAM PPY HATTER PEP HAyD
190 GINPUT FF - 0u «no

230 GINPUT uxa 1 n n ABT. HaXTPUM
230 GTNPUT DUMY 13 [ ART, PRFOICTER
un CINPUT 2 C0Z TIXATION — #r rO? PER CRAM DOY MATTER FER HOU®
190 CINPUT TF 0 «nn

230 CINPUT DusA 3 v o STT, wAXIMUK
230 CINPUT DuMy 15 <TT. PREDICYE"
140 SINPUT 3 DPY MATICR FIXTC DURING TIME-STFD

120 CINPUT FF - D «0nn

210 CINPUT numy 16 u o APTFHISTA

23N CTHPUT Dumv 17 [I 1] ATRIPLFX

230 GINPUT DUMY u STTANTOR

130 CIKPUT 1 RUNNTHE I\H'“A("' OF FLAN AIR TFHP ~ USFD AY PHENOLTOY MORFL
120 CINPUT FF - i -0n

2%N GINPUT Dum™a 30 n n

lay ETNPUT 2 SOTL TFHPIRATURLS

190 GINPUT - 00 0o

23N CTNPUT YYH 1 o o LAYER 1

230 CTNPUT STH [3 n a LAYER &

140 CINPUT n sTop

A TOTAL OF 37 CUTVES WILL
ADV‘WI’QSFS OF YARIABLF< TO

81 A2

?'z 30 31
598 a7 565
631 32 633

ErrTNNING “XFCDTION oF RUERUUITNE FIN®uT

110 FINOUT FINPUT

ARE PLOTTED OR 17 GRAPUT
BE CRAPMEDT™

1 8 22 2 b &

15 16 589 592 590 593
699 f99 FBR 676 6567 629
R3a 696 AN03 Ene

ono14eon
18U ETRPUT ADJUSTHENT CONSTANTS FOR TEWP 4 RATK, AND FVAP
150 ETHPUT < n00n 1.0000 1.0000
200 EINPUT YEAPS WHEN MFATHFR DATA ON DISK BFGIM AND END
710 FIHPUT 1973 1975
6101 FINPUT LATTTUDE
620 CINPUT 42 00000
bbN ELNPUT FLAG PPECIPITATTON EVFNTS
67N FINPUT
FIRST RECORD READ FROM WFATHER FILE wTLL AF 1
~—+ EXECUTING SUMROUTTHE FXOGFN
DATKIN DATMAX DARAIN DATVAP  DAPHOT
-11.1 -2.2 .0 .0 9.2
E®ROR = F
1010 VINPUT VEGFT INPUT 0001 7R0N
1970 VINPUT SCTIL LAYER FRR LFAF-QUT
1990 VINPUT Ll 4 4
2000 VINPUT SOTL LAYER FOR RFPRODUCTIVE PHASE
2010 VINPUT a 4 a
2020 VINPUT H{RH Dol 91 00
2030 VINPUT F T
2050 VINPUT nwu.\t DooLa300
2050 VINPUT
2N60 VINPUT cuPPrkT PHENOLOCICAL STACES 0001R500
2070 VINFUT
2090 VINPUT TISNEW 00018700
2090 VINPUT -0 0N o0 +00000 -00000
3000 VINPUT TIHE 00018900
3010 VINPUT aanon . oou
3020 VINPUT WuMRrR 0F Davs Foo CDNPHT!‘NG PUKNTNE AV ﬂf' ATR TEWP
In30 VINPUT an
——=+ BECINMING READING 0F INPUT TO SUTROUTTNL PHENCL
2070 PHEKOL PHE NOL nno1100
Z0se PHENOL JLJLTM nur o Iqanirrp FROM YCUNE STFMS TO OLPh STEKS 00021300
2050 PHENOL
2080 PHEKOL wnrsumm rgf‘ r"-(mnocv -= ONE CARD PEF PLANT GOOUP
2090 PHENOL F .U 00 00 =20 .00 ug =55 .000 00 B Luan —40.u0000 -eC.onnnn
2nen PHENOL S.00000 -2t 0ngun - 16.00000 Ir.ufunn -15.000m -AC. 00000
Zn20 PHENOL S.0non =2zo.0niun - 70 .un00n In.ufuon -15.u0000 ~R0,an000
3010 PHENOL GERMIRATION WTTH FALLING TCpP
3IN?0 PHEKOL FF F
5030 PHEHOL CATFS BETWEEN WHTCH THERC CAN AF NO CFRMINATION OF LEAFING -QUT
3na0 PHENOL 1
NS0 PHENOL &0 sn &n
<= ALGTNNING REARTING OF INPUT TO SUBCQUTINE PHATCS
1010 PHOTOS PHOTOS a0 oz 20 00
1090 PHOTOS 1-HAXPATE, 1-NOT USEDs 4-TEMP) 2-SWP, 2-TFHP SHIFT, 2-HAY RATF SHIFT 00022100
1050 PHOTOS 71,0 Un00 «0ntog 15 .unnoo 30.0o0 2.50000 1.50000
-5.00000 -orony 710.00000 5.Ulu00 340.00000 1.00000
1150 PHOTOS 2r.0n0000 s0vnog 1%.n00on w.omon 3.50000 1.€0000
-5.00n00 -0nooo 2i0.000nn S.UMuno 180.00000 1.00000
1050 PHOTOS 24.uB00N .omnon 1%.0n00N In.0moo T.50000 1.50n00
-5.00n00 «0000u -uunon .omnn BULLTG 1.cnnoo
1080 PHOTOS SCALTHG FACTOR TENP ADJ Faryoe
1M20 PHOTOS SRUN + 75000
2050 PHOTOS MULTTPLIERS OF MAY PHOTOSYNTHFTIC RATFS
2060 PHOTOS 1.00000 1.00000 1.00000
— ¢ REEYNNING REANING OF TNPUT TO SUPPQUTTHE RESPTO
2070 RESPIR RESPIR 00 U2 36 00
2050 RFSPIR 2=TFMP, 1-NOT USTN, ‘2-SWPs 2-TFHP. ANJUSTMENT wouz 3700
2060 RESPIR -00000 s00non «0nuon -an.ofwon ~£.00000 «NC000
2060 RFSPTR 00000 «anooo ~unooo ~an.unron -%.00000 .onopo

Modeling

591
862

<,00000
2.00C00

2.0n0p0

—-8N.00000
0000

-A0.00000
-00e00

-8p.00000
-0nopo

-00000
.00000
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2060 RFSPIR .aonoo -00n00 «00000 ~40.01U00 -£.00000 £00700
20BN RFSPIR ~unnoo «npoon -0000n -40.0M0n -S.00000 .oregn
2060 RFSPIR .0n000 -ounoo ~0no0g ~“4n.uruon -£.0N0 W «C0000
— —+ BEGINNING READING 0F INPUT TO SUM OQUTTHE TRANSP
2020 TRANSP TRANSP oouzZuzm
2050 TRANSP COHVERT FROM UNITS OF SIMULATION TO KG/Ha
2060 TRANSP 10.0 0000
ZNTN TRANSP ROCT DISTRIBUTION 1 CARD FOR FACH PLANT FROUR 000246 00
2na0 TRANSP .15000 -25000 ~40000 »2luoo 100 00 +00000
Z0AU TRANSP «1 0000 =20000 -2s000 20000 +15000 .10000
2080 TRANSP . - .25000 -20000 15000 -1oron
301U TRANSP PARAMETERS IF TR®SPIRATION FUNCTION =~ 2 FAR EACH PLAKT GROUP
3020 TRANSP 180.00000 10.u0000
3INZn TRANSP 19000000 10.00000
3nzn TRERSP 120.00000 10.00U00
-—+ BEGINNING READING OF INPUT TO SUTROUTTHE TRANSL
Zn20 TRANSL TRANSL 00 02 54 00
2050 TRANSL 3 FOR G/LO RATEs T FOR UTST TC OPGANS, 1 CAPN PER SPECTES
206U TRAKSL — 40 .000 L0 -15.00000 15300 1.umwon +000 00 «0onge
ZDEO TRANSL -40,00000 ~15.00000 «N3400 1.00000 «u000m .00000
2060 TRAKSL ~40.u00un -15.00000 .27300 1.uiuog -uo00g -0n0000
2030 TRANSL 3-FRACTION OF REPR TISSUE IN SFFD a5 FCTN OF TTHE 000Z6000
300U TRANSL 2.0 0000 an.00000 .S0000
30N0 TRANSL 2000000 40.00000 -50000
3NnU TRAANSL 20 .0 U0 U0 40,00000 250000
3010 TRANSL ALLOCATION OF PHOTOSYNTHATE TO ORGANS - 7 CAFDS FOP FACH PLANT GROUP ou 0o 0283
3020 TRANSL L1600 .02000 «n7000 sunrog - 75000
3020 TRANSL ~13000 -02ng00 «05000 00 - 75000
aInzu TRANSL .13000 -02000 -04000 sumoo . 15000
3020 TRANSL .14000 ~0z000 .0z000 -uroon +75000
3020 TRANSL .25000 «opnon .0nnoo .ulwoo . T5000
3020 TRANSL -19000 «Nouo0 -unnon -uEInD - 75000
~—+ BEGINNTNG REACTING OF INPUT TN SUPRQUTTNE aALOrAY
2020 ALOCAT ALOFAT 00027300
2050 ALOCAT ALLOCATION TO CAFPON TYPES - HFRR aWD WoOnNY
Z0EU ALOCAT L14000 -8 8noo .38000
20R0 ALOCAT L14000 »12n0n -Tun00n
~—+ BEGINNING READING OF INPUT T0 SU™OQUTINE DLATHH
2070 OEATHH DEaTH 00Uz 7200
2050 DEATHH 2-ARSCTSSION: 3 -PFATH
2060 DEATHH 1400000 £0. 0000 -1 .00 0n - .uinon .uno7z
2060 DEATHH 1500000 £U. 00000 -100 .u000n -5.uur00 “uozwm
ZORU DEATHM 16 00000 E0.0NuNg -100.00000 -S.onron su15m
ERROR = F
EPROR = F
BEGTNNING READINC OF INPUT TG SOTL SUPROUTINFS
1060 SOILSS SOILS INPUT 00032000
ERROR = F
-—+ BEETNHING REANTING OF [NPUT TC SUPROUTTNE SLHFAT
1010 SLHEAT HEAT 00038200
2100 SLHEAT SPECTFIC HEAT OF CACH SOTL HORTZON 00033009
2105 SULHEAT -08500 LT AT -0 8300 -u830n -g9000
2110 SLHFAT CONCUFTIVITY AT PHN-1 POTNTS 00035207
2120 SLHEAT 390 .0 U000 180.0unoo I 00000 I60.0 00 35000000 34n.00000
2130 SLHEAT INITIAL SCTL TFAPERATURES U0 0394 00
2180 SLHEAT +300U0 -<.80000 0000 -5.7m0p -5.60000 -5 +60000
-5.50000
EPRDR = F
-+ CCGINNING RCADING £F TNPUT TQ SUPHOUTTNE SLuWATF
20 WINPUT MATFQ 0004 0300
80 WINPUT HO FNTRIFS TN TAMLES LR |
an MINPUT 53
N0 WINPUT INCREMENT TN TAPLFS -PWAF LU=
110 WINPUT .01000
120 WINPUT HYDRAULTC PRTSSURT MFAD TABLE - Pt
130 WINPUT — <806 3+03 - 491603 - .19E7+03 -.183002 - ESIOUR ~.7930402
- 7600402 22950002 <70 180402 - 17851402 -.15360+02 17800
~.9E50U+0L LU LT RS «FBTO0+01 - 53B0M+01 ~a42Zn00+01 -.31300+01
-« 1E70U+aL 13800401 -."A0U I+ 00 ~a8PUOO4UD -.81000+00
EROUU+0U L2000+ U -.520un«u0 ~«4 7000400 ~.47000+00
- TH 000U - 210UD+00 +28000+00 -.Z500 (+00 -.22000+00 -.2N000+00
- 1EUD0 00 18060400 +12000+00 -.l00un0n - AN UG0-01 -.60000-01
- 20mMu-m 10000-01 . 100nn-nz --lguni-o03
154 WINPUT MULTTPLIER OF WYM AULTC COMDUPTIVITIES
156 MTNPUT 1.00000
160 WINPUT COMDURTIVITY TARLF UK TN
170 MINPUT .1950-03 L2440-03 -3BEU-03 SHEB(FO3 «EB30-03 «3270-03
S17100-02 +23400-02 *1700-02 «415L0-02 =5R100-02 .78100-02
«146UN-01 +19%00-01 « 76200~ 01 -3560M-01 -51300-01 »70800-01
S1320U+00 «17600+00 < 28200400 <38200w00 -46300+00 «10000+400
+11700+01 +15500+01 + 72000401 -29300401 ~41500+01 +56100401
10750+ 02 2 1416Us02 . 17080402 209302 28400402 +29300+02
L4390 002 £53700+N2 «R350040U2 L7810+ 02 -92800+02 .11270+03
£ 1611 0+03 +19530+03 £ 73920+03 «27230403
180 WINFUT PUHORY PUHULT 0004 2800
190 WTHPUT - A0.0 0N 00 -.00100
220 WINPUTY LARGEST CHANGS T THETA ALLOWFD DUPTNS ANY TWNT ~FUTLTH- |
230 NINPUT a1non
LOWER LIHIT OF TW TA = .0355
2RO WINPUT INITTAL PRESSURE HFAD VALUES AT PMN NNDES - TN HBARS
270 WINPUT ~F.30000 ~6+30000 -7.30000 -21.00000 -45.10000 -4 .50000
- 0. 50000
TNITISL VOLUMETPTC WMATER CONTTHTS AT KONF
+16287 .162 A7 4155856 uarny 04T T4 R TT] 05371 MN5AT1
272 WINPUT INTTTAL VALUF OF STANDING WATER
274 WINPUT 17.00000
ERROR = F
“H OF WATER TN SOIL PROFILE AT STAPT OF STHULATICN = 48a0
-—+ BECINNING RFANING OF INPUT TO SUSROUTTNE NCOMPO
Znzn pCowke DCOMP HODFL 10 U4 3700
2060 DCOFP TLAYFR 00ua 3800
2045 DCOKP a
2n50 DCOKP ST ANT SWP THIESHOLDS 000% 5000
2055 DCANP L.uouno ~80.00000
2060 DCOKP RESP AS FRACTTON GF DCOKP 00014 42 00
Z065 DCOKP L TS00N
2070 DCOMP 2-DOM RATE ¥S. TPeP. 2-DOM RATF VS, SNP
2075 DCOKP -.ou -00001 - B .nonon -1.urunn
ZO75 DCORP -.00001 <gonnt - 80.0NNug =1.u0on
2075 DCONP --00001 -anon -Fa.0000n -1.u0Mwon
Z075 DCOPP -.00001 +u0001 - PO.000 00 -1.ufulg
2075 DCOKP -.00001 -00001 - M) 00000 -1.uM00
2100 DCOMP 2-S0M RATE v<. T™ 2-5S0M RATE VS. SWP
2105 pCowr -.00001 +0m0L - 0 .00N0n -l.umon
2105 DCOKP ~.00001 «0uno1 =% .00N00 =l.ufuno
2105 DCOKP -.000u1 -00001 - %0 .00000 -1.017700
21n%5 DCOwP -.00001 ~0U0O1 - 9000000 ~1.uMuon
2105 peorp - Jun0o1 -00001 - a0 .0000n -1.u0nrao
ERROR = F

ERROR

READING

.
B

OF INPUT FTLF COMPLETED Ny DFTECTABLF ERRNRS

-00000
-orooo
00000

130.00900

~£.50000

-+2920+02

1138002
21600401
-+ 75000400
-.37000+00
-=18000+00
-.40000-01

«1270-02
«10700-01
«92700-01
B 5400400
+78100401
«36600+02
+17670+03

-30.50000
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CUPLEW VALLEY SOUTHERN SACE STITF

INTTIAL CONDITTIONS ON 1 JAN 1973 JULTAN

ALL BTOMASS UNHLTS ARE GRAMS PER SQUAP T HETFR

CONSITIUENTS OF VFCETATTCNAL BTOMASS

STRUCT C

9r.0mn
599,80
f3z.800

4.5 Mo
IND.u0
346.5M0

15.500
15.540

«Umno
«urmou
.50
«UMmMo
sun
2500

915
10%4

STeuUCcT €
«uUrBo
1500
0750
230

T TRUCT €
2u3.75

STRUCT C
Zreu.u0

STRUCTY C
4178.23

PERTTLE
R ..ON

= 1nep

STRUCT €

9Z2.0215
616.5352
TOR.5%T

35.4238
7BT.31T52
3zz.7T0o0

12,4166
13.4166

«0mn
sumn

nN4s.7723

sTRUCT C

1222

SIRUCT C

637.91

STPUCT C
2767 10

STRUCT C
4450.19

KITROGEN aSH PROTETN C LARILE €
ARTEMISTA TRIDENTATA
OLD STFHS £.0000 A .00no 182.0000 15.0000
ROOTS 18,700 14 .8000 116.1000 a6.7500
TOTAL au, 7000 17°.5000 134.1000 111.7500
ATRIPLEX CONFERTIFOL
OLD STEHS T.0000 12 .0000 9.000u 7.500
ROOTS 19,3600 TT.4800 5R.0800 LER
ToTAL 22..3F00 #4600 E7.0E00 £5.9000
STTANION HYSTRIX
ROCTS 1.3400 7.7600 5.8200 19.4mM0
TOTAL 1.9400 7.7800 5.7200 19,6000
ALL SPECIFS
LEAVES 0000 ~ouno Lo0nn ~0oup
TWIRS -uono .00n0 Souon .n0ou
oD STFHS & .0000 27.0000 2z.-5000
INFLORESCENCES -0nng o000 «noon
ROOTS zan,0000 180.0U00 1RE.5500
TOTAL £3.0000 276.0000 207.0000 187.0500
CONSTITUENTS OF SUFD SEEDS
NITROGEN ASH  PPOTETN C LAPILE ©
ARTEHMISIA TRIDENTATA .0nsn Anso nisn 0200
ATPIPLEX CONFFRTIFOL £1500 L1500 sasnu J1200
STTANTON HYSTRIX .0750 L0750 L2250 »3600
TOTAL -2300 +2300 -£900 1.1080
CONSTITUFNTS OF CFAD ORGANTC MATFRIA
NITROCEN ASH  PROTFTN C LARILE €
LTTTER 1.A7 £7.50 .67 6.25
CONSTITUFNTS OF SOIL ORGANTC MATTER
NITROGEN ESH  PROTETH C LAPTLE *
.0 To 55.0 €m 135.00 270,00 360.00 360,00
CONSTITUFNTS OF TOTAL ORCANIC MATTFR TN FCOSYSTEM
NITROGEN ASH  PROTFIN C LAPTLE €
206,10 HUB.T3 §73.31 LU
AVATLABLE SOLL MINWTRALS
NITROGEN asH
.0 Te §S.n CH 50.00 100.00
SOIL WATER POTENITAL (BARS) SOTL TEMPERATURE (CELSTUS
.0 T0 5.0 C - -5.8
.0 TO 15.0 rH -7.3 -5,
15.0 70 25.0 M -21.0 -5.7
25.0 10 35.0 M -45.1 —wE
35.0 TO u5.0 M -a0.f —ELE
46.0 10 55,0 FH -30.5 -f.8
WATER BUDGFT IFILLTHETERS)
PRECIPITATION TRANSPTPAT ION Evapouatinm WATE®S Th
ono .on N0
CURLEW VALLEY  SONTHFRM SACGE STIM
FINAL REPQAT ON 1 JAN 1976 JULER My 2 3 DAYS TLAPSED
ALL BTIOMASS UNITS *RF GRAMS FrP SOUARK HETFP
CONSTTIUENTS OF VFCETATTONAL RTOMASS
HTITROCEN &S PROTFTH C LanILr ¢
ARTENISIA TRIDENTATA
LD STEHS S.h840 Al LURES 17.762€ 1z2.5Mm7
ROGTS 3,043 172 .0093 114.919¢ R4 .5996
TOTAL 41,7393 152 .4758 136.F627 97,1693
ATPIPLEX CONFFRTITFOL
OLD STFMS 21818 f.B2z81 f,8180 u.7982
ROGTS 17.6379 @.7715 55.1184 19,5060
ToTAL 19.8196 W06 R1.93614 u 3142
STTANION HYSTRIX
RODTS 1.5836 L00Ny 4.94R87 14,4420
TOTAL 1.5836 -nong 4,0un7 16,4420
ALL SPECIES
LEAVES s0mn Lnuno .nonu «rana
THICS .onun ~0nun .nune ~0000
OLD STFMS 7.9658 27.0047 2u.580F 17.3F89
INFLERESCENCES Luno .onnn L0000 -noon
ROUTS RT.2757 1n.7878 179.9866 132.54RE
TOTAL 65.1415 200 87Ty 2N3.5672 155.9155
CONSTITUENTS 0F SHFD SEEDS
NTTROGEH ASH  POQTFIN € LARILE C
ARTEMISTA TRIDENTATA .0183 L0050 20582 £1721
ATRIPLEX CONFERTIFAL L1604 £1500 -2 «8309
STITANION MYSTRIX -0838 .0750 $2524 PH51
TOTAL «ZB30 .23n0 -7930 1.4571
CONSTITUENTS OF DFAD ORGANTC MATEPTAL
KITROGEN ASH  PROTETN C LARILE ©
LITTER 33,448 132.76 106.01 187.78
CONSTITUENTS OF SOrL ORCANTC MATTER
NITROGEN ASH  PROTETN € LARTLE €
.0 70O 55.0 TH 120.09 762.02 345.81 346412
CONSTITUENTS OF TOTAL ORCAKIC MATTER ™ FCOSYSTEM
NITROGEN ASH  PROTETH € LABILE €
228.98 £97.73 £54.18 £91.27
AVAILABLE SOIL MIKFRALS
KTTROGEN A<H
«0 T0 55.D CH 27.13 111.n%
SOTL WATER POTENTTAL (BARS) S0TL TEMPERATURE (FFLSTIUS)
D TO 5.0 TH -.2 -F.6
5.0 10 15,0 CM -2.1 —Eut
15.0 T0 25.0 €M —65.0 =fal
25.0 T0  35.0 CH ~72.3 L]
35.D TO  45.0 CH -62.1 -5.7
45.0 TO 55.0 CH B -5.6

WATER BUDGET (MILLYMETFRS)
PRECIPITATICON
Ta2.50

TRANSPTRATID N
399.75

EVAPORATION
3151.56

WATER ‘TN PROFILE

56.47

TATAL C

126.000u
f1z.7000
q33.700U

EX.0nu0
“NESEND
469,5600

up. 7RO
40 . Tun0

«uooo
0nnu

1482.00N00

ToTaL €
-oanqn
1.3200
«EFOO
2.0280

TOTAL €
255462

TOTAL €
I6N0.0U

TNTAL €
530665

CANGE Th P

1THF-STEPS

TOTAL £

127.3548
a720.05 34
942.4087

uT.0s00
381.99%6
LZ29.039%

I7.E073
32.8073

0000
anna
162.3948
-gnou
17 34,8603
14N4.2551

TOTAL C©
+3525
145511
«B560
2.759%6

T0TAL C
929.70

TOTAL €
3u58.92

TOTAL €
5795.€8

COHNGE TN P

Modeling

DRY HATTFR

3N0.0000
13315.0000
2234.9999

150.0000
96°,0000
111°.0000

97.0000
97.0000

-00ro
-anng
450.0000
-0ono
2999,99%9
3483,9929

ORY MATTER
«1000
3.0000
1.5000
5.6000

DRY MATTFR

625.00

DRY MATTFR
9000.00

ORY MATTER
13079.60

PCFILF &
«0

TAKDING WATER
17.00

ELAPSFD = 1P3pQ

NRY MATTFR

291.3209
1952.5081
Z283.878°

112.0000
09,5228
1n21.5278

TR.1126
TR.1126

403.3209
-0000
294M0.1435
33834604

ORY KATTFR
«8010
3.57%73
1.9454
B.2T17

DRY MATTFR
2273.11

DRY MATTER
BE4T .31

DRY HATTER
14270.1%

POFILF S TANDING NaTER
A7 =70
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ACCUMULATED EXCHANCES OF CARBON BETWE"N ECOSYSTEM AND ATMOSFHFRE

CARBON FIXATION PLANT RESPIRATION ENIMAL RESPTPATION DECOMPOSFR RESPIRATICH NET CHANGE IN ECOSYSTCH
BS1.44 «N0 -00 1F2.46 LETT
SFLECTED CUMULATIVF ENNOCTNOUS CARRON FLOWS
GRANTVOR Y HERBIVORY MASTACE ARSCTSSTON AND DEATH GERMINATION LEAF TNG -0 UT
.on 00 .0n 636,14 -on 42.82
ESTIMATED CUMULATIVE NET POODUCTION OF DRY MATTER
ANNUAL PERENNTAL PRIMARY SECOKDARY ANKUAL-RG FERENNTAL-RG
.00 1628.59 1628.59 «no .00 1221.44
ACCUHULATED HITROCFN FLOWS
HINFRALIZATTON PLANT UPT AKE
.00 28,37
GROSS DRY MATTER PRODUCTTON AY PLANT FROUP
4539.178  717.5  452.895
CAREON FLOWS BY PLANT GROUPS
GERMINATION AND LEAFING-OUT 1# .61 13.560 10 .685
PHOTOSYNTHESTS 1#3.270  287.010 1R1.158
RESPTRATION .gon .00n .000
SEED MATURATION 2312 w243 L2527
SEED SHEDDING 304 .231 J19%
ABSCTSSION ANG DEATH 179.561 327.530  1°4.091

LOSS FROM STANDIN® DEAD ¢ LITTFR.
21.371 5.3 16.028

PORTTON PASSFD TO SOTL OPCANIC MAITER, PRRTTION LNST AS RESPIRATTONS
146,432

RESPIPATTON LOTS FROM SOM

PHOTOSYNTHETIC CARBON ADDED TO EACH 0F S ORCANS
AMD LATTER TOTAL AS PERCENTAGE OF fPAND TOTAL

OF FACH OF 3 SPECIES, AND TOTAL TC EACH CRGAN FOP ALL SPFCIFS»

1 28.728 51.566 42.536 122.871 +149
2 3.665 5.7a0 «00n 2.406 «018
3 12.5832 10.B87 000 73.320 038
4 991 3. 559 Z.153 7.3n3 011
5 137.452 215.257 135.8BRF 438,578 «T50

HEAN WETGHTED POTENTIAL CVAPORATION (™ /0AY) 6.5 TRANSPTRATION COEFFTCTENT 285,

GROSS PRIMARY PROMUCTION BY PLANT CROIPS MURINC YTAP JUST FNDINC
162.941 2E5.571 182.471

TOTAL DRY HATTFR

DEAD: LITTCR
SOTL ORG MATTER
T FCOSYSTEM

EE R

e i

— -
cccccccccecceCececeee +

14270.
13929. - cceececeocccocecoccccceccecccccccececcccececec
13588, - cececececcecececcceccececcceccccecce N
13247. -CCCCCCCCCCOCCCCECECCCCnCe *
12906. - =
12565. + )
12223. - =
11882, - i
11541. - =
117200. - e
10859, + +
10518. - -
10177. - =

+OPRBBBBRRRARAR +
= BBEROBE P BARRABPAEBABRARRROCANEORBRBBOABBA PEABRARGRBAGAEARREBRPPRBBEARAEBRBABBARERERBBEERRARRBRREBAA -

AAARAAAARKAAAAAARARAARAAARRAKGARAARL =
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DRY WATTER FIXED DURING TIHE-STEP
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SOIL TFMPERATURES
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