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INTRODUCTION

The model explained here is in a preliminary stage and
is subject to improvement. Ameliorations will surely result
from dialogue with the field scientists for whom the model
was built (scientists of the FAO/CNRS project “Parcours Sud
de la Tunisie” in Gabgs). Because of the distance between
Gabes and Logan, good communication between personnel
was difficult during the author’s stay in Logan.

Because of close association with the Desert Biome
modelling team and the availability of data, this first version
model based on dry matter (and not on the chemical
constituents of dry matter) was able tobe built in a relatively
short time (Fig. 1).

We hope that this attempt at a simplified model will be
useful to others working with simple data (dry matter) from
the field.

OBJECTIVES

The most important objective of this model was the
prediction of primary production for one or two years in one
given type of production.

It was proposed at first to use the general existing model
used in the Desert Biome. Two reasons militated against this
proposal: (1) the lack of detailed Tunisian data for the
chemical composition of plants; and (2) the goal of having an
easily modified simple program which could be used with the
available data.

In fact, the first attempt at simplification of the existing
model, in order to simulate primary production for total dry
matter only, was abandoned because of the inability to adopt
several features of the model (e.g., ratio of protein carbon to
total carbon, etc.). It was necessary to add “parallel”
subroutines to the existing model. Once accomplished, it was
easier to build a new model which fits more closely to the
objectives and data.

GENERAL CHARACTERISTICS

This model was patterned after the “Multi-purpose Desert
Biome Model” and shares its principal characteristics, the
three most notable being: (1) modular structure; (2)
submodels differing in degree of sophistication; and (3)
ability to specify state variables at execution time, etc.

Whenever possible the general structural design and
processes used in the Desert Biome models were preserved,
and for this reason detailed descriptions of items explained in

\/ Photosynthetic Dead organic
A organs material
(type 1)

Other types Dead org-anic
of organs material
(type 2)

the 1973 modelling report (Goodall, 1973) and other Desert
Biome reports are limited. In fact, processes come from the
different existing version levels, including Version IV of the
plant submodel (Valentine, 1974).

Submodels related to the plants and soil are given here as
examples. Due to the lack of time and the lack of data for
animals and other processes, we prefer to add this at a later
time.

Figure 1. Simplified diagram for the dry matter model. Each valve is controlled by one or more parameters, including

exogenous data, soil conditions, etc.
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SHORT DESCRIPTION OF THE PROGRAM

MAIN PROGRAM

At this stage of development, the state variables are the dry
weight of each organ of each plant species and of each type of
dead organic material.

The time step is one day, although the subroutine SOWAT
and one part of the main program can run for lesser time
increments.

The most important role of the main program is the calling
of the subroutines, which can be modified if necessary
(Fig. 2).

STEPS IN THE OPERATION OF THE PROGRAM

1. Read parameters and initial data with the help of the
subroutines.

2. The subroutines will determine the conditions for
vegetation in the current day (date, season, rain, soil
condition, etc.)

3. For each species, the subroutines will determine the
phenological stage, the net daily increment of dry
matter, allocation of this increment among the photo-
synthetic organs, transfers between organs, and the
death of each organ.

4, Subroutines will be called to determine the transfer of
dead organic material. A sink can simulate the loss to
the ecosystem or the decomposition which is not included
in this version.

5. Increments (whether negative or positive) are “tested to
ensure that none of them would cause state variables to
become negative where this constraint is appropriate
(which is true of most state variables in ecological
systems). If some of the negative increments are ‘too
large’ in this sense, all increments are scaled down in
such proportion as the most limiting constraint requires,
the increments are applied to all state variables, and the
subroutines are called again for recalculation of
increments. These increments are then multiplied by the
complement of the proportion already applied to the
state variables, and the test of their magnitude is
repeated. The process continues until a set of incre-
ments can be applied in toto. Briefly, this is equivalent to
dividing the time unit over which the difference
equations approximate the underlying differentials into
arbitrary portions such that the constraints can be met.”
(Goodall, 1973, pp. 2.1.3.1.-17 and 18.)

6. The main program fills a storage array with all state
variables.

7. Subroutines are called to plot specified variables and the
program terminates. A listing of the program appears
in Appendix 1.

SUBROUTINES
(in alphabetical order)

DATE -- Computes the date (day, month, year) from the date
of the initial day, and the number of days after the initial day.

DEGREE -- Deals with the soil temperatures. The processes
proposed by Griffin et al. (1974) are used in this model. The
differential equation describes soil temperature, T, as a
function of depth, z, and time t:

oT_ 3
& Bz[o
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where T is the thermal diffusivity (generally a function of
time and depth), which is equal to thermal conductivity at
the specific heat.

DLIGHT -- Computes the number of daylight hours in the
current day and the fraction of the total number of daylight
hours in one vear in the current day. This fraction is used in
subroutine EVAPO.

1f
A = 730+ 274- 10°-RLAT + 793- 10~° (RLAT)*
B = 342-10°' 4+ 78-10"*RLAT + 10°': (RLAT)®
_ i J7EOBS
Z = 2rme 365 )
DAPHOT = Number of daylight hours the first day of the
calendar year (January 1, I = 1; December 31, I = 365 or
366).
_ A+ B +sin (Z)
where

RLAT is latitude in degrees.
DALITE is for the first day of the calendar year the
portion of illumination relative to the illumination
occurring in an entire year.

DMDM (provisional version) -- Computes, with given rates,
the translocations between the different types of dead organic
material. To simulate the losses, it is possible to create an
“artificial” compartment of dead material which is a “sink.”
For each season (IS) a rate of daily transfer, RTLI
(IS, LD, LR), is given between the different compartments of
dead material. The amount transferred to the receptor
compartment (LR) is proportional to the amount of dry
matter in the donor compartment (LD).

Under these conditions the daily variation (DCLIT) in
dry matter for compartment p is equal to
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Read in parameters and
other data including those
read in by subroutine

Translocation between type
of dead material, including
a sink (DMDM)

Loop for each day

Test decrement and adjust
state variable if necessary

Determine death for each
organ (DMDT)

Fill storage array (FILLTX)

Subroutines to determine
date, season, Julian day
(DATE, JULES, NJMOIS,
SEASON)

Translocation between
organs (DMTR)

Print report if necessary
(REPORT)

Subroutine to determine
exogenous condition (rain,
temperature. daylight
hours) (DMEXO. DLIGHT)

Subroutine to compute net
daily increment of dry
matter for the species

(DMPHOT)

Plot required variables
(PREPAR, PLOT)

Call subroutines to
determine soil conditions
(evaporation, water,
temperature, salinity)
(EDAPH-EVAPO,
DEGREE, SOWAT)

Subroutine to determine
phenological stage
(DMPHEN)

Loop to adjust, if necessary,
decrement of state variables

!

Loop for each species

D

Figure 2. Simplified flow chart of FORTRAN IV program for the plant and soil model.
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DCLIT (p) = death are read in, for each organ of each species in each
phenological stage.

NLIT NLIT DMEXO -- Reads in the exogenous data (rain, temperature

5 z and total daily irradiation) and provides this data

CLIT (i)-RTLI (IS, i,p) CLIT(P)—RTLI(IS,p,i)

§ o= o each day. For the rain, the dates (and the amount of
g 4 water in millimeters) are used, for the days where rain
i+p ifp
occurs, For the temperature, the dates of change of
\/ \/ temperature are read in, and the temperature is assumed to
be the same between successive changes.
received lost

by compartment p

where

CLIT (p) = quantity of organic matter in compartment p
at the beginning of the daily time step.

NLIT = total number of compartments containing dead
organic matter.

DMDT -- Deals with the death of the living material and
lists the class of dead organic material to which the new
dead organic material will be transferred. For each organ
(J) of each species (I) a mortality rate (DRATE) is calculated
depending on phenological status. The subroutine contains
two parts:

1. Dormancy stage: where the rate of death is an exponen-
tial function of the time since the beginning of the
dormancy (cf. provisional version IV of the Desert Biome
model), It is possible to give different parameters for
each organ of each species.

DRATE = a + b- ect
where

a, b, ¢ = parameters provided for each organ of each
species.

t = time in days since the onset of dormancy.

The amount of material passing into a dead status for
organ | of species I, for one day, is now equal to

DDMSP (1,]) = DMSP (1,]) - DRATE

where

DMSP (I, ]) = the quantity of dry matter in organ I of
species ] at the beginning of the daily time step.

This function has been made exponential in form in order
to eventually cause a total disappearance of biomass of

the organ concerned -

2. Phenological states other than dormancy: the rates of

DMPHEN -- Determines the phenological stage for each
species. This version is based on the provisional Version IV
of the Desert Biome model. The possibilities are:

1. A jump from germination (or leafing-out) to vegetative
stage is possible if X is greater than a coefficient which is
an exponential function of the moisture in the soil.
For the annual species, X is the ratio of the total dry
matter in this species to the dry matter in seeds of this
species; for other species X is the ratio of the dry matter
in new shoots of this species to the total dry matter in
this species. The duration of germination is not allowed
to exceed a specified value.

A threshold value (CRATLO) is calculated in the
following manner:

CRATLO = a + b &&W

where

w is the water potential (WATER [LSOIL]) of a given
horizon LSOIL with

LSOIL = LCOUCH (ISP)

a, b, ¢ are parameters provided for each species (respec-
tively, PARPH1 [ISP], PARPHZ2 [ISP], PARPH3
[ISP]).

The species will change its phenological state if

X > CRATLO

x - ltotaldry matter gontamed in a species ¢ .l
dry matter in grains of same species

X = dry matter contained in the shoots
total dry matter for the species

for perennials

Moreover, the germination period cannot be more than a
given time (NDGERM).

2. A jump from vegetative to fruiting stage occurs if the

soil moisture and temperature are above the given
thresholds, and if the value of daylight hours is between
two thresholds; i.e.,
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Soil temperature by horizon (LCOUCH [ISP]) above a
threshold (THTPVG [ISP]),

Water potential of a given horizon (LCOUCH [ISP])
above a threshold (THWTVG [ISP]),

Daily illumination between two values (PHOVMN
[ISP] and PHOVMX[ISP]).

3. A jump from vegetative to dormant stage occurs when
either the soil moisture or soil temperature falls below a
specified threshold.

Water potential of a given horizon (LCOUCH [ISP])
below a threshold (THTPVD [ISP]).

Temperature of a given horizon (LCOUCH [ISP]) below
a threshold (THTPVD[ISP]).

4. Testfor return from fruiting stage to vegetative stage: the
fruiting stage is finished if X is greater than a one-
parameter function of the soil moisture, where X is the
ratio of the dry matter accumulated in fruits to the
total dry matter in the species. The duration of the
fruiting stage is not allowed to exceed a specified
value.

A threshold value CRATFT (ISP) is calculated for each
species in the following manner:

CRATFT (ISP) = a + bW
where

w is the water potential (WATER[LSOIL]) of a given
horizon LSOIL with:

LSOIL = LCOUCH (ISP)

a, b, ¢ are parameters provided for each species (respec-
tively, PARPH4 [ISP], PARPH5 [ISP], PARPHG [ISP]).

There will be transfer from fruiting to a vegetative stage if
a quantity X is above CRATFT (ISP).

where

X = DMNEW (ISP) _ year’s addition to dry matter; organs
DMT (ISP)  total dry matter of the species

The fruiting period (IPFRUT [ISP]) cannot be above
a given threshold (NDFRUT [ISP]).

5. Jump from dormant to germination (or leafing-out)
stage begins if temperature and soil moisture are above
given thresholds and if the number of daylight hours is
between two given thresholds; i.e.,

Temperature (SOILTE [LLSOIL]) in a given horizon of
LSOIL (with LSOIL = LCOUCH) above a threshold
(THTPLO [ISP)),

Water potential (WATER [LSOIL]) in a given horizon
(LSOIL), above a threshold (THWTLO [ISP]),

Daily illumination between two values (PHOTMN[ISP])
and (PHOTMX [ISP]).

DMPHOT -- This subroutine computes for each species
(each day) a total daily increment for the dry matter. This
increment is proportional to the biomass of photosynthetic
organs. The rate is determined from a maximum rate which
is depressed when air temperature, the soil moisture, or the
radiation is not optimum.

The actual rate, LIGHTF, of radiation is given thus:

DAYRAD

LIGHTF = ¥{T.TTE (15P) + DAYARAD

where
DAYRAD is total daily radiation in cal/m? of leaf area.

The actual rate, TEMPF of the temperature (here is equal
to ambient), is calculated in two different ways
depending on whether the temperature is above or below
a given threshold TEMPUM (ISP).

If the temperature (TLEAF) > TEMPUM (ISP), the
function is linear:

TEMPUT (ISP) — TLEAF
TEMPUT (ISP)— TEMPUM (ISP)

TEMPF =
where
TEMPUT and TEMPUM are parameters.
If TLEAF < TEMPUM (ISP) one has a sigmoid function.

1
1 + CCPS (ISP) -e(— RRPS x TLEAF)

TEMPF =

where
CCPS and RRPS are the parameters.

The actual rate, PMSF, of soil moisture is obtained as
follows:

If soil moisture in a given layer for each species LAYCH
(ISP) is above a given threshold WMAC (ISP)
PMSF = 1.

If this soil moisture is below a given threshold WMIN
(ISP), PMSF = 0.



If the soil moisture, WBID, is between these two thres-
holds, PMSF is a linear function of soil moisture.

WBID — WMIN (ISP)

PMSE'= " <5 MAX (159) — W (15P)

The daily increment of dry matter per g of dry photo-
synthetic material is then given by:

PSRATE = DDMMAX (ISP). LIGHTF. TEMPF. PMSF
where

DDMMAX (ISP) is the maximum possible (ideal con-
ditions) daily increment per g of photosynthetic dry
matter.

DMTR -- There are two parts in this subroutine:

1. One to allocate the total net daily increment of dry
matter to the photosynthetic organs.

2.  One tosimulate the translocation of dry matter between
organs. This translocation is assumed to be proportional
to the amount of dry material present in the donor
compartment at the beginning of the day. This sub-
routine provides also the amount of new dry matter
accumulated during the germination, leafing-out, or
fruiting stage.

EDAPH -- In this version only those subroutines dealing
with soil processes are called:

DEGREE for the soil temperature
EVAPO for the evapotranspiration and evaporation
SOWAT for the water movements in the soil

EVAPO -- To compute evaporation and evapotranspiration
with the model proposed by Griffin et al. (1974).

FILLTX -- This subroutine deals with the storage of the
state variables for the plotting of results at the need of the
simulation.

INVDAT -- Computes the number of days (+ 1) after the
initial day from the current date (day, month, year).

JULES -- Computes the number of days after the first of
January of the current year (in Julian days) from the current

date (day, month, year).

NJMOIS -- For a given year computes the number of days in
one month.

PLOT -- Plots the results at the end of the simulation,

PREPAR -- Prepares the data for the subroutine PLOT from
the storage array which is in the subroutine FILLTX.

Auxiliary Submodels

REPORT -- To write a report of the principal variables, if
this report is required.

SEASON -- To determine the season on the basis of the
Julian day.

SOWAT -- This subroutine predicts soil water content and
potential as a function of time and depth, and also the salt
content (Gritfin et al., 1974; Hanks et al., 1969; Jurinak and
Griffin, 1972; Nimah and Hanks, 1973). The differences
between this model and the model proposed by Griffin et al.
(1974) involve only the input/output statements.

The theoretical aspects of the model can be described by
the following relations.

The model performs the solution of the general equation
in one-dimensional flows with an extraction term for
roots, A (z):

98 _ 3 K(ﬁ)_a_H]+A{z)
at_ﬁ[ 9z
with

_ [Hroot + (PRES x z) — h (z)s(z)] x RDF (z) x K (8)
A@) .

where
68 = water content by volume
t = time
z = depth
K = hydraulic conductivity
H = hydraulic head at the surface (z = o)

PRES = R, + 1

R, = flow coefficient

h(z) = pressure at depth z

S(z) = osmotic pressure at depth z

BDF(Z) = fraction of roots active in the layer of soil 9 z.

This subroutine permits equally the description of a
process for salt:

) _ 0 de. d(qc
~£10Q + Oc] =—AD(V,0058 — Eiﬂ—)-Jr s
where

QQ = local concentration (positive or negative) of solute in
the absorbent phase (meq/cm3),

C = concentration in the solution phase (meq/cm? of soil
solution).

S = a“well” or a “source” for the efflux or influx of salt
in the soil.

z = depth (positive down below).

D = coefficient (cm® sec”' combining diffusion and
dispersion.
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q = flux in volume of solution (cm® em™ sec™) and V is
the average speed of capillary flow.

We note, however, that the use of this model poses some

problems since it presumes the soil has certain characteristics
identical throughout the profile.

INPUT ORGANIZATION

Remark: Columns 61 to 80 are for explanations and are not
read, except in some specified cases. An example
of input/output is given in Appendix 2.

CARDS READ BY MAIN PROGRAM
ComMENTS AND TABLE HEADINGS

Any comments which are to be associated with the output
may be printed out before the rest of the output by inserting
cards bearing the comment information at the beginning of
the input deck. These cards should finish with a blank card,
or be replaced by a blank card if no comments are needed.
The blank ending the comments is followed by a single card
providing a heading (STATE(20)) for tabular output. (The
80 columns are read in for this card.)

InsTRUCTION CARDS

One card with the starting date (IND, INM, INY) of the run
and the date of the last day of the run (ILD, ILM, ILY) are
read in (615) format. The components of the dates are given
in the following order: day, month, year.

One card with the number of species (NSP), the number of
types of dead organic material (NLIT), the number of
horizons (NHOR) in (12I5) format.

One card (or two) with the number of organs (NORG(I)) for
each species in (1215) format.

One card (or two) for each species, containing the function
(IFUN(L,])) of each organ J of species I, in (12I5) format.
Provisional classification: 1=seed, 2=fruit, 3=photosyn-
thetic organs, 4 =root, 5=stem.

One card (or two) with the life forms (LIF(I)) of each species
I, in (1215) format. Provisional classification: 1=annual,
2=shrub, 3=perennial herbaceous.

One card (or two) with the name (NAMSP(I)) of each
species, in (10A8) format. (Explanations in columns 61 to 80
are not possible.)

One card (or more) for each species, containing the name
(NAMORG(L,])) of each organ ] of species I, in (10A8)
format. (Explanations in columns 61 to 80 are not possible.)

One card with the name (NAMLIT(I)) of each type of dead
material in (10A8) format. (Explanations in columns 61 to

80 are not possible.)

One card (or more) for each species, containing the dry
weight (DMSP(L,])) in g/ha of each organ ] of species I, in
(6F10.0) format.

One card (or two) with the dry weight (CLIT(I)) of each
type of dead organic material, in (6F10.0) format.

CARDS READ IN THE SUBROUTINES
SusrouTINE REPORT (ENTRY INDMRP)

One card, serving as a check on the proper order of the cards,
which reads in a character string, in (20A4) format. Here-
after this will be called a read-check card.

One card with the number (NREP) of tabulated reports
required, including the report for the initial day in (12I5)
format.

One card for each report, containing the date (ID=(day),
IM=(month), IY=year)) of the required report, in (3I5)
format.

SusrouTiNe DMEXO (ENTRY INDMEX)
One read-check card.
One card with the number of days (NDR) with rain, and the
number of days (NDT) where the temperature changes
(including the initial day) in (12I5) format.
One card for each day of rain containing the date (day,

month, year) when the rain occurs and the amount of rain
(in mm), in (315, F10.0) format.

One card for each day of temperature change, containing
the date of the change and the new temperature (in degrees
centigrade), in (315, F10.0) format.

SusrouTiNE DMPHEN (ENTRY INDMPN)

One read-check card.

One card (or two) with the phenological stage (IPHENO(I))



of each species, in (12I5) format. 1=germination,
2=leafing-out, 3=vegetative stage, 4=fruiting stage,
5=dormancy.

One card for each species, in (12I5) format, containing the
following:

The maximum number of days (NDGERM(I)) for the
germination.

The maximum number of days (NDFRUT(I)) for the
fruiting stage.

If the species is in germination, the number of days
(IPGERM(I)) since the beginning of this stage (0 if not).

If the species is in the fruiting stage the number of days
(IPFRUT(I)) since the beginning of this stage (0 if not).

One card (or two) for each species specifying the horizon
(LCOUCH(I)) whose water content and temperature are
used as an environmental trigger, in (12I5) format.

A group of three cards for each species containing
parameters used in this subroutine, in (6F10.0) format:

Firstcard: PARPH1(I), PARPH2(I), PARPH3(I).
PARPH4(I), PARPH5(I), PARPH6(I).
Second card: THTPVG(I), THWTVG(l), PHOVMX(I),

PHOVMN(I), THRTVG(I), THTPVD(I).

Thirdcard: THWTVD(I), THRTVD(I), THTPLO(I),

THWTLO(I), PHOTMN(I), PHOTMX(I).

The meaning of these parameters is given in the
comments of the program.

SusrouTinNe DMPHOT (ENTRY INDMFO)

One read-check card.

Two cards for each species containing parameters used in
this subroutine, in (6F10.0) format:

Firstcard: ~ KMLITE(I), CCPS(I), RRPS(I), TEMPUT(I),

TEMPUM(I), DDMMAZX(I).
Second card: WMIN(I), WMAX(I).

The meaning of these parameters is given in the
comments of the program.

One card (or two) for each species, specifying the horizon
whose water content (LAYCH(I)) is used as an environmen-
tal trigger, in (1215) format.

SuerouTiNE DMTR (ENTRY INDMTR)

One read-check card.

Auxiliary Submodels

One card ( or two) for each species I, containing the rate of
transfer of the daily increment of dry matter for each organ
J. (RTPH(L]J)), in (6F10.0) format.

One card (or two) for each species I, and each donor organ
JD, specifying the rate of transfer from the donor organ JD
to the receptor organs JR (including the donor organ itself)
during the germination (RTGR(L]JD,JR)), in (6F10.0)
format.

A similar group of cards for the leafing-out stage
(RTLO(I,]JD,JR)): for the vegetative stage (RTVG(I,]D,
JR)); for the fruiting stage (RTFR(L,JD,JR)).

SusrouTinge DMDT (ENTRY INDMDT)
One read-check card.

One card (or more) for each species I, specifying the number
of days (WTIME(I)) since the beginning of dormancy if
species | is in the dormant stage at the start of the simulation
(0 if not), in (6F10.0) format.

One card for each species I, containing pointers (LREP(L,])),
which indicates the type of dead organic material to which
the dead organic material of the organ “]” will be transferred,
in (6F'10.0) format.

One card for each organ ] of each species I (organs nested
inside species), containing the three parameters (PDDT1(L,])
PDDTZ(L,]), PDDT3(1,])) in the exponential function which
computes the rate of death during dormancy.

One card (or more) for each species J, giving the rate of death
(PDT(L,].K)) of each organ K during germination (I = 1).

Asimilar group of cards for: the leafing-out stage (I = 2); the
vegetative stage (I = 3); the fruiting stage (I = 4),

SusrouTiNE DMDM (ENTRY INDMDM)
One read-check card
One card (or two) for each season i and each donor type JD
of dead organic material (donor type nested in season)
giving the rates of transfer RTLI(I,]D,JR) for the season I
from the donor compartment JD to the receptor

compartment JR (including the donor compartment itself)
in (6F10.0) format.

Susroutine DLIGHT (ENTRY INDMDL)

One read-check card.

One card to read in the latitude (RLAT, in degrees) of the
site, in (6F10.0) format,
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SusrouTine EDAPH (ENTRY INDMED)
One read-check card.

One card with the depth in centimeters, of the bottom of each
soil horizon in (6F10.0) format.

SusrouTine EVAPO (ENTRY INDMEV)

One read-check card.

One card to read in the number of temperature thresholds
plus one (NT), used to compute evaporation in (12I5)
format.

One card to read the (NT-1) temperature threshold values
(TARTUF(I)), in °C, in (6F10.0) format.

One card to read NT values for FACTOR (I), the parameter
used to compute the evaporation, in (6F10.0) format.

SusrouTiINE SOWAT (ENTRY INDMWT)
One read-check card.

One card with the parameters MM, NB, ND, in (12I5)
format.

One card with the parameters ALAMBA, CB, CONQ,
CUMT, DETT, DELW, in (6F10.0) format.

One card with the parameters DELX, DIFA, DIFB, DIFO,
SYSTD, in (6F10.0) format.

One card with the parameters HDRY, HWET, HLOW
HHI, RRES, SOCON, in (6F10.0) format.

One card with the parameters SOURCE, TAA, TIME, TT,
in (6F10.0) format.

One group of cards with the value of D(i) in (6E10.0)
format.

One group of cards with the value of P(I) in (6E10.0)
format.

One card (or two) with the value of W(i) in (6F10.0)
format.

One card (or two) with the value of WATL(i) in (6F10.0)

format.

One card (or two) with the value of WATH(I) in (6F10.0)
format,

One card (or two) with the value of RDF(I) in (6F10.0)
format,

10

One card (or two) with the value of SE(i) in (6F10.0)

format.

One card assigning a value to the logical variable IWRITE,
n (L5) format.

SusrouTiNg FILLTX (ENTRY INFILL)
One read-check card.
SusrouTINE PREPAR
One read-check card.

One card with KSUP=1, if the tables of the superposed
symbols in diagrams are required (=0 if not) in (12I5)
format.

For one required diagram:

One card for each variable containing the following, in
(3I5, 11A4) format: (see comments in PREPAR) IGEN,
INDI, IND2, LEG(11).

One card with nothing in columns 1 to 5.
To terminate:

One card with 100 (or more) in columns 1 to 5.
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APPENDIX 1

Procram LisTING

Auxiliary Submodels

Storage and time requirements (after compilation and
storage of the program) on a Burroughs 6700 for a
simulation of 36 days: process time, 0.38 min; virtual

memory, 5.78 kwords-mins.
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1200 ETLAE®AMINIC] o HRAIND

1201 AEPETSHEPETSETIHE

1202 HRATNSAMAKL (U s HRAINT14)

1203 CALL S0wAT

1202 EfuyuTay,

1205 Gu T 2u

1206 S0 ETIME®2a.=REPET

i2ur IFCETINFALEL0.0) GO T0 82

1208 CALL EVAFU

1209 EUREEVAP

1210 S0 Tn sl

1211 AU ETIMES28.

1212 Al CALL Samal

1213 &2 CONTINUF

1218 1u0G CONTINUE

1215 RETURN

1216  Cotovarttbet bt totst sttt ostststbastebsstestsretssbtasstsrttnsitonstrents
1217 ENTHY INUMED

1218 READ(LEC,2222) (CHECACI)#[u]s20)

1219 wnlTECIMP2223) CORELRUT)a[al,20)

1220 2472 FUHMAT(2UAS)

1221 2¢23 FURMATCIAS204A4)

lze2 Cl FORCE RAINFALL INTENSITY (Ma/HnUR),

1223 READILECS 1) FURCE

1226 CasansansREAD IHE UEPTH UF THE w7104 F FACH HURJZON.

1225 WEADCLECH LY CUEPTHEID ¢ LulaNKi)

1226 C--.-..-.1HL FUIRST mURLZUA (VEWY SALL) 1§ A TneURETICAL LATER FOK
1227 Tut InTERFACE SUIL=ATHOSPHERE. TWt 'DEPIW' OF THe BOTTUM UF
1228 : EAUH nURIZOA 1S CUNYERTED IN UEPTHs JLLI)sCUMPATIBLE AlTH THE
122y C TSUMAT' SUSHOUTINE wHICH ASSUMLS [HAT THE nulTUM UF AN HORIZON
1230 C 1 IS HALF=4AY HETAEE DOUI) AND UOCTel)s (EF 1T 15 SECESSARY
1231 C ADU AN EXTRA HURIZON SELON THe TRUL WUHLZUNS Tu FIT WlTH SUNAT.
1232 NHURT shrOR=]

1233 vuliyeg.

1234 Ny SOU [®2sNANAL

1235 500 BuCIIBEREPTHOI=LI=UBiI=1))a2aanidil=1)

1236 NOCNHURD 80EFTHONIURY

1237 RETURN

1238 1 FORMATCEP10.0)

1239 EnD

Subroutine EVAPO

1280  Lasmessssssessstssstenessastatsnspunatnnnnavnnr tesesaarans
1241 SUBROUT Lat EVAPD

1242 CUMHUON /EHAIN/ [EHAL4,FUKCE

1243 COMNON 7L¥TP/ ETS+EVAP,FACTONCa) s TRITUL LadanT

1248 COMMON ZEXIL/ DARALING TORT e HARANT» UAYRAUDALLTES TRAIN

1245 CUHHDN 7 INOU/ LECH Ind,y IPU

1248 COMMUR /HCRECK/ CRECA(20)

1247 COMMUN /¥EG/ T15PaNSPsTANUAL ¢ [SAKEs NASEEQe NOPHIT S

1228 1 NORGL 20D L IF (2005 IPHENOCZU) o IPHFNNT20) 0 LEUNEZUS 1V
1249 2 UHSPL2Us LOD s UUHSP (205 10) s DMTL20) 2 DUNERLZUDIFHEATE

1230 NOGEH e KLU NUVEG 4IF HaNUuOR s TCOVER

1251 CosUANAILSRAIN 1IN Cn

1252 DARAICSDAKAIN/ 104



Romane 16

1223
125a
1255
1256
1257
1228
1259
L2oh
1201
1282
1253
1284
1265
1206
1267
1200
1269
1270
1241
12r2
12¢3
1274
1215
iz/s
1247
1274
1279
1200
1281
12n2
1204
1204
1245
1296
1207
1294

IF{UAKAILSLEsUs0) W Tu 21
Canusrwso [EST LF THE RALN 1S FINISHEU Fin Al GURRENT DAY.
THOIEMALWGEQe L) GO Tu 21
fu lu 20
21 lEralnm0
IR I P
Jel
TECTnmY sl TaRTub Ll ) au T 1y
Tu CinTIRUE
15 TLMPetl,oeTUATI#3I2.
Lis=(UALLIEs [EMPeFACIURLI) ) o2,54/29,
FvAbe ETe(1,=[COVER)
FET b
LaotgnaasnlF HALY UCLURD
2u flau,
wes TEYAP' Ful | mOUR® INTENSITY OF THE HALN,(CH)
EVAPSUARRIC 7 TRALN
fERAIN=]
4T URH
Crtatstrsstrtditssstatttasstanarraatet
ENTRY INumey
WLADCLECS2222) (UHECALL) s Tm1a20)
I TECINF 222230 (CHEURG D) To1,20)
?e22 FudMAllguia)
2¢33 FUMAATCIRIZ0AS)

Can

B T R

Cl TanTurCL] Iw JEGREE Ce=(wT=1) TAHESHULDS USED T4 CALCULATE EVIP
Le TaRTur ami Bl
HEaptebge 1) NI

nllani=1
REAJUILECs )4 TARTUFLL) s LmlaNT 1)
TARTUM NI I mTARTUF(ATL)
KEADILECH 21 0HAUTURLLsLalanT)
weTunh

I FuRMATCLZES)

2 FUHMALLBE 10,0
Lao

Subroutine FILLTX

120w
1290
1291
1gvz
1293
12va
12vs
12446
1297
12vd
129%
1300
13u1
1302
13u3
1304
130%
1306
1307
1308
1309
1310
1311
1312
1313
1314
1315
1316
1317
1318
1319
1320
13e¢1

1334
1335

1353
1354
1359
1356
137
1358
135y
1380
1361
1362
1363
13ta
1365
1388
13s7
1366
1369
1370
1371
1372
1373
1314
13/%
1370
1317
1378
13ty

esaen

sae

BEssessasasaREtEbEtaRenan

Tlwe FlieTs

Cavurnnrnne
SuHRY

TR AP P e A . . waes T
X TrlS SUBRUUTIAE UEALS nlTH Tre HE STalE VARIABLES.
Coamwm s santaassaasaretonstosstonstesstsiatauatosssinerasstadoniansining
COMMIN FURTUM/ Dnids [9Ma INYa THAY JULDAY S TCOs TCHL1CY2 150 THIS» JUURSS
1 NUAY, LPURT
Cusaiin ZLX0/ HARAINS [UAYsDAPHT s JATRAU,DALETE S THAIN
CuMAin AP LU TXE500 vy
Cutnin /LML LECPIHP . LPY
Cumdiin /nAS/ RLpR2iR3 KarRSsRas K/ aKAs KO K10 K11sKi2oR13anL0mKIS
cuMMnn JLITTER/ CLITUIODsDCLITOIU)aNLIT
CuMmiln /RCHECKS CHECA(20)
COMMiN /5UILF  mATERUIUISOILTECLID), HHIR
CuMAnh /VLG/ TSP NSPsANUAL, [SHRAaNNSEEU» NUPHUT Y
NOHGL2UD s LLF (2000 [PHLNGC20) s TPHENNCZ0) 2 IFUNCZ0510),
2 UMSPL20, 100 s UNMSP (205 10)»UMTI20) s UMNENCZO) s PHSATES
NUGEH» AULU» NIVEG, NOF RanUp0Rs TCOVER
CiMMiln #naT/ whTARSELOD sruNNF, SALNTY(10)2CORSETIMERETOUTS
1 AHgu Tl
Ve TEST IF Inp FLRST 0AY
IF CTUAY.EUa1) GU Tu 2u
TFUHDAY, LEL100) Wl Tu 22
FLUAYELQAY
FADAY®iHIAY
FLABS®FIUAY/LFRDAY/LUDe)
[AUS=F [AD3
IFULABS,al.100) ladS=iud
Gd Tu 19
22 TauS=lUAT
19 IFLIASS,LT,2) RETURY
Gu To 21
2u Tabsal
21 4=
CovaannestRT MATTER FOR EACH SPECIES
no 23 I=lsusp
kel
23 Tx(hs LAHSIAUMTLLY

STURAGH

Conygun

MATTER FUR LACH UxGAN OF EACH SPLCIES
0L 26 l=lansP
tHEDERURSLT)
pu 26 Jala i8I
raRel

26 THUKs LARSIEOMSP(Laa)
n2aK

CavurasnaDEAU HATERIAL
w24 dslenilr
KuK+]

23 TxCRsIABS)IRCLITCL)
LELLS

adATES

025 Ialennux
KaKel

29 [x(KsIlAB3)anATERCL)
£4mR

CurpraansSUlL IEMPERATURE
00 27 1alesyOn
Kenel

27 Ta(K,iAdS)=SUILTECT)

LITTS

vesRALN

KERs]

TALKs LAHSImDARA TN

et

Covyanens TEHPERATURELALR)
KeKel
TR(Kelado)m foAY
K7RK

v e PHLNOLOGY

u 29 LrlsNSK
LLLEa)

28 Talke LAAS)m[PHENUCL)
LELHS

Covnannnanhlins
Bu 29 LaliNHOR
Kanel

29 TrlkslAda)enATABS(L)
RETURN

S N R L R A A R R g
ENTRY pafILL
ALAUILECH2222) (UHECALL) s [=1520)
ARITEQINF12223) (CHEVA(L)s1m1,20)

2ep2 FURMATL2048)
278 FURMAICLKs20AG)

Caspnnnnalil LLLAK THE STURAGLE AHKATY,
I EUIEIPET
(i 19y JE1,100

1od Txtleddrd,
HETURN
[T}

Cona

Subroutine INVDAT

1380
1381
1382
1333
1384
13485
1386
L7
1388
1349
1390
Livl
1392
1393
1394
1395
1396
L3v7
1394
1399
Laun
1401
1au2
ia03
lava
laus
lave
lavT
1aus
La0y
Lalo
lall
1812
JERE]

Cesaspennansanrinntnttbddiannnppuneretnngtnn
SUBRNUTIHE [NVOAD (1ius I%4 o INYs [0AYTCOTCHIICT)

L COMPUTE THe CURHENT UAT(IUAT) WiTH THE DATE(LFU,TCHaICT) i

(reescsssssmmsecnsanessseosemstsaaTanmemma

sanlHIS=UUNNT VARTABLE

selNu min]Tlal UAY CINPUT)
ssslan = 0 MONTH  (IwPuT)
s INY = . TEAH CINpUTY

we [UAYSLURRLNT UAYs CUUNTING FRus TAE INITIAL VAY{1HCLULEDIUUTPUT
wunICUSTHE DATE  WLTALN THE CURHLAT SUNTHLINFUTI
wevalUNEIHE HONTH ALTHIN THE CURMENT YEARCIHFUT)
wesICY® inE CUHHERT TEARCINPUTY
TRCINTWLT 19000 INYRINT#I900
o= InL
Inm [nH
Treiny
TuAY=l
IFUTUWNEIRD) wl TU Lo
IFCImeNESICH) GO Tu 10
TFCIYamEICY) GO Tu iy
Re Tuan
10 TuAYsluare)
Tusturl
CaLL AJHUISCINeITends [d]l2)
TFCINeLE-NJY su 10 1)
Tusiat]
Tusl
IFUI4eLEsL2) GU U 11
IREFRRS]
Inml
lusi
G T 1L
Exu

Subroutine JULES

lala
1als
lale
La17
laiy
a1y
1420
1a21
1az22
Luz3
1a2a
1425
Laze
Laz7
Laen

straarana e

ot aaaesaauenrtocasaessdnatadsbbantadsosaatopeernsindes

SUBKUUT fnE JULES
Catisane cesasaeas
CUMPUTE THE "JULTAN DAT' ki IHF CuMHENT DAY 'JUAY
Cobasatasastnsssaadstassnensansepersnasnautnnnbosntonisn

LR FUATURZ FUs Luds 1H0 0 TORY 2 sULDAY o [CDs IEM s 1CT o LS [0S, JUURS

1 NaAT

JuLbarsn

FEYTEES

G010 1=K

CALL dMulSCL,LCTrJutnds IHIS)

10 JULUATEIULUAT ¢ JUURS

JuLDATaJULYATSICY

RETush

Fuu

srummettdbinaathesns
.

Pepatetn eviee

ererdrasanedy

Subroutine NJMOIS

Laey
1830

P T T L L LT P T P

Cotatasanausartssotosdsnsanntabbontats
SubRUUT ik NJMOTSCMOLSs TAN, JUNRS 1B13)
Covusnrss CALCULE LE NUMBRE UE JnuWs Dt 4nlS=(tHE MOIS DT L' AANEE IaN.
DIHENS IO WIUURCLZ)
DATA HJOUR/3140s 310305310300 310 31030531, 30,317
Iulsab
JUURSENJUUH(HILS)
[FCUuuRS Lo 1ula 102
Lol anmlan
ASAMOUCANI A, )
IFCX)10as 1080103
104 Juukss2y
Inlssl
Gy Ty iue
Lol JuurssZs
ln2 RETURN
co IRISELPFEHRUARY IS 29 DAYS,
ENU

IRTo=d IN OTHER CAME.

Subroutine PLOT

laay
1848
1449
1ab0
1451
1452
1453
1s5a
1a55
1856
1457
1458
1459
1a60
1861
1862
1363
1068
18065
laes
1867
laod
1469
1a70
art
1a72
1a73
1474
1475
1476
1477
1a78
1a79
1300
laol
lan2
1863
1482
1485
14o6
1487

Cetnbasrbbissatiaubat st sastasnsssatatsotaerssstannanuitatttisgn avur
SUMRINUTINE  PLUTCXMAX ) KMINa N IND» XPAS,KUPTRCHUIHSRSUP)
€ KxXXXX WARNIWG.es LN PPLUT', 'INDY WOl THE DAY OF THE INITIAL UATE.
coMsnb Zikou/s LEC IHP, TPU
© COMMON /UIAGR/ TVECC10s 100)SLERULONIL)
CuMMaN /AEAD/ TITREC20)
DIHENS1DN GRAPH(535103)s T( 30 STHEOLLIO )P XVALIE)
NIMENSTux TABEL(4»10)
KuPT= 1.PAS vt GRAPHIOUES
s & 2, Uil GRAPHIWUE GENFRALsDANS Ct CAS KCHUIHEZ.
# 2 3, UN GRAPHIWUE PAR VAVIARLE,
* ® o4, M GRAPAIGUE Pax VAMIARLE & UN GENERAL.
KCHULAm 1, HAXe ET MIN, POUR CHAUE GHAPHIOUE.
. = 2, MEME dax, ET [N, PUUR TOUS LES GHAPHIWULS.
€1 xauP WAHITE THE SUPEHPOSKFU aTHRULS IN DIAGHAMS(®Q wul)
DATA YAXuS/'1'/
DATA SYMOBULZ'A's'B'a'C's 02 F!
ATUTRTPY T TR TS TT
arety
YHAXSIVEC(L,1}
YHINEIVEC(L, 1)
no o120 K5LsIND
bDu 120 I=l KV
YHAXSAHARL(TVEC: [sK) e YHAR)
120 YHINSAKINLETVECCLARD 2 YRIND
1ve0
c RLANK Trik GRAFM
209 HLANCE' '
Ny 30 121,53
U 30 Jeie103
20 GHAPHUL.dym® *
¢ SET UP Y=AXLS
no 50 Ises52
IF (HUDCI=245) skls U) GO T a0
GRAPHL L, 1 )mYAXLS
GRAPHU L 103)=vAxLS
G0 Tn 50
GRAPH([.1)m"4"
GRAPHC L2 103)mte!
50 CONMTINUE
[4 SET uP x=Ax1S

Ya'HY,

[T LS PR A R :
atety

VAP AR L A PR AT R A

<

=



1482
1409
1490
Layvi
lasd
1843
lava
Laws
Lays
Las?
Lash
Lavy
1500

1575
1574

1500
1501
1502
1503
1568
1585
1566
1507
1588
1509
15v0
15%1
1592
15v3
15v0
15v5

17

By 70 Jeds102
IF (Huu(a=2,10)
GRARHELad) =t
GHAPHIS I d)e =t
Gu Tu 70
AU GRAFH(1sJjmier
GRAPH(S4sd)m !
70 CONTINUE
XplValLXHAX=XHIN) /10040
Yulval rMax=YMINI /5040
b T (2uss221.220s220)0.%0RT
220 1valvel
Gu TNLalea?)saCHUTK
a1 YMIHSETVEC(IVa1)
YuAXSaTYEL(IV,1)
oAy RYAEL DN
THAXSEARARICTVECUTV A RYM) s YHAKS)
B4 YHIHSSAMINI(TVRECUIVARYH) o YHINS)
YUIVS={TnAXS=THIKS) /30
YHIPaTH[4S
TULVPEFLIYS
Wi oAz
a2 YulveEyuly
TALERTH] ¢
al Uy 2uh K31, [N
TOLI=IVELCTVIRD
x=K
XakayrFAS
JmE STLX=RALH)/RUIN
Ta2=(Y(la=vHiF)/TOLve
PFCrAPHL L J)=oLANCI21Us 201,210
10 RRLTEALMPI 2162 s RsRARACTS 212 STABALOTIV)
FURRAI (1 A2 14rFbavel0K, ALe utsul)
211 CUNTINUE
205 GHAPHUTs ) esTHBULCIV)
G0 T 2uf
221 IFLASUP LW, 0) ufl TU 223
ARITECLAP, 4}
5 FOHMAIL' ', 'SYMBULES SUFLHPISFS UANS LE LkAPHIWUE SUIVANT(UARANCIEN
1o HBHIUVEAUD '/ 1Ko 100 RS Jiuk amast )y
LCuuslan
Ny 216 KLmalalu
0 236 MLR= a4
276 TABELAHLASRLH) ®
425 vu 2u2 RRis Mg
<K
A=XexXFAS
a 203 1=lany
203 vilimIvELiIsR)
JE2. SR RHINIARUDY
204 LelaNY
[e5a= TIL)=YHIN)/TUIY
TF(RSur, Ly, u) ul TU 213
IFUGHAPALUL J)=dLANC ) 212521 3s212
212 [Cuunl=liunyTel
TAHELU 1S LCOUNT ) =R
TAHELS 20 LCUUNT ImX
TABELUSs LCNUNT JRURAPHC L, J)
TABEL & LCOUNT I mSTHBULAL)
TRUICUUNI=10) 213.231.231
el mWITECEHP 2330 COTABELOLanLu)  TAdELI2 kLM s TAHELCSaKLHD s TABELCRaKLN
1)) sRLM=L LCOUNTY
293 FORMAICTA IOt IIarSa0s1XaAla mtaltalyy
Leount =i
HU 23y SuH=lsly
b 235 MLAslea
235 TAMELUMLArKLH) =°
€13 CunTINUE
208 GHAPH(IaJd)BSTHOULIL)
202 CunlInuE
IFCICUUNIIP3T 2300237
237 weITECIMF 2333 COTABELG Ly ALM) s TABELCZaRLM) s TABELLIsKLM) # TABELCAS KLY
1)) aRLHEL A ICOUNT)
238 CUNTInUD
¢ PRINT THL GRAPH
207 WRITECINF 90) CTITHECITLYoiTImls20)
QU FURMATLTIT»2048)
Gu TiteusaS)entruln
a4 YHIHZTHI <5
YOIHRTDINS
G T 4t
a5 YHINSYHIN
TolusYuly
at CUNTIMUL
140 0U 150 rales
150 xvALCR) = gMIne(R=1)%20.0ex01V
wrITELer 160 KVAL
L1a0 FUHMATC/As6(E10.3510K))
By 19U 1=1.53
aKITE O LTOICGRAPHET D)0 da1s103)
L70 FURKMATL1ZKa1U3AL)
[F LHUDLL=2510) WNE. 0} GU T 190
HaTHIneTULHa(62"1]
ARITE B In0IHH
IRD FURMATU +" 01X E94 30 LUK ELNLT)
190 CONTINUE
AnITECBsLOU)XVAL
DU 173 TRS=LanY
4 wrlTFUIMF,176) STHMBULCIRS) s (LEGCINS, 1TS)»1T58Ls11)
& FUKMATULAPALI2XsL1AQ)
WRITEALMFRLI7T) XJLVATOLH
177 FUKMATC® | CULUNKE EN ABSCISSF='tld.de"
G TULZ00r208,222022¢) 0 KUPT
272 THUIW=MVI20902090 208
21y Ivelvel
G TOL208,208,208+221 )9 K0PT
Znb RETUKN
Eny

«EQs 0) w0 TU &0

s

1 LIGNE EN ORD.®=' EL10,3)

Subroutine PREPAR

1596
1597
1598
1599
Lovo
1601

16u2
1603
i
165
1608
1607
1sun
16uy
1610
let
1812
1811
lela

Cropaabssnnbonebnttaddsdssiossassranuetucienusabstoatbtndvamtanantinats
SUMHUUT [RE PREPAR

Cotananvanarannes

PRLPAKE THE DATA Fow PLAT %
P T P T TR E R R PET P PP RS
30 VAKIABLES FOK 1 0LAGHANM.

T INUICATE THE ExD UF THE LIST OF THE VARLIABLES Fur .
IHE CUKKUh| UTAGHAM. (=1 EMRTY CARO AFTER THE GROUP
UF VARIABLES FOR | Ul&uHA®Ms ) .
CasanenasdGbsls 1HE SIATE VARIABLE RESUIRED 15 THE TOTAL URY HATTER .
£ Filh THE SPECIES 'iNDLY, .
CanpusnnslbNmes THE STATE VARLARLE REJUIRED IS THE DRY MATTER FOR THE o
T SPECLES 'InOL' anD THE NRGAN "I1nu2'. .
Covuenasalubamds Tre STATE VARLARLE REWUIRED IS THE OKY RATTEK FOR THE «

3 VINDL' CATEGUARY UF ULAD HMATERIAL.
ceslBblnas THE VARLARLE RLJUIRED 5> THE WATER IN HORIZON .
[3 TINDL'. .
Covuvanaalibnsae THE VARTAMLE RE4uIPtD 15 THE SUTL TLHPERATURE IN.
C HOATZUN 'LndL' .

1615
lsle
16171
1618
1619
ls20
1621
1e22
1623
1624
16¢5
1628
1827
lsze
162y
1630
1631
1632
1633
1634
1635
1638
1637
1648
1639
1840
1601
1642
1843
1648
1685
1648
16a7
Loan
1649
1650
1851
1652
1653
1658
165%
L1656
1657
1654
1659
issu
1661
1662
lesd
1664
1665
1666
1667
lo68
1669
1670
1871
1672
1673
1674
1875
1678
1677
La7a
1679
1600
154d1
1682
1p43
PELEY
1645
1646
lea?
1668
1689
1690
1891
1892
1693
leva
1695
1694
1697
1698
1699
17u0
1701
1702
1703

Auxiliary Submodels

VARLAALE REUUIRED IS THE RAINM FOH THE DAY,

VARLARLE REJUIRED [5 THE DALLY TEMPERATURE.

THE VARIAMLE REQUIRED IS THE PHENOLUGICAL STAGE

OF THE SPECIES '[nul'.

IGthuYs THE VAKIARLE REQUIREU IS THE AMUUNTUMM) UF
TOTAL WATER IN THF HURIZUN "IND1'.

JIGEN GREATER THAN 99+ MU QTWCR PlAGRAM REQUIKEDW

LEW(NYs1) NAME OF THEL VARLASLES (COL. 16 TU 59).

weessnlGLimos THE
. IGENE 7y THE
saess lBENSD,

c
[4
c
4
4

Conus

21521815+ JUURSS

COMMON ZUATUMZ INDs LAMs INYo TOAY s JULDAT, TCDs [CHs1
1 NUAY S [PURT

CuMHile /uLlaGR/ TYC1021U0)LEGILO 1LY

COMMOH /FILL/ Tx{50.100)

conMun JINAy/s LECsIWP, IPY

CUMMON /RAS/ K1pR2rK3sRasKSs 46K/ aKArRGA101R112K124K134R184K15
COMMON /LTTTER/ CLITCLUIsUCLITEIUI#NLIT

CuMMnn /RCHECK/ LHECKL20)

CuMMUN /301L/ WATERC10)#SNILTECIU), PETEY

CUMMUN ZYEG/ [5PsNSPs IANUAL s ISHRESHNSEEDsNOPHUTS

1 NURGL20) s LTFE20) s IPHLANEZ0) s [PHFNNC20) o IFUNC2010)0
2 UMSPC200 1002 UUMSPL20s 1012 IMTL20)  IMNEALLUD s PHSATES
1 HUGER s WULU» 40VEL s NOF Ko nuDDR TCAVER

HEAUCLECS2222) (CHECACLI)2121.20)
APITEAIHP»2227) (CHECKRUT)aTnls20)
2272 FURMAI(2UA4)
2223 FOHMAIC14s2044)
READILECS L) RyUP
9 nye0
10 HymNvel
THUNYALES3U) 501U 14
NyE 0
HEAULLEC L) TuEN
TFClutNievau) ud Tu 300
B0 In 10
12 HEADCLEC, LIIGEN INDL# INUZs( LEGE S aT)almlall)
IFCIRLYaaT99) Gu TO 1uod
IHClotN,eua0) GO TU 20V
BU THLZ214220231282250 2002722022900 IGEN
CanunassnTNIAL UHY WATTER FoM £ACH SPECIES
21 KTalsul
Gy 10 aow
ceadUNY RATIER Fir Jrsaxs
22 K1=K1
[HCInulalea G0 TU 12
Inulainui=g
B0 101 FEleINDL
IdlushURs(l)
1ol ATsNunGiient
lng nTanTrlnu2
wu T 4ov
Coavoans s UEAD ATERIAL
23 KTm&2¢INUL
Gl To adv
seamhlER T4 SulLs
24 KIBKI*INUIL
Gu Tu a0v

Cor

Cuw

CavprnnssSHIL TLHPERATURL,
25 klsratlnul
A1 T A0
[ HaLs

26 Klansel
60 Tu 80u
2eDAILY TEMPERAIUHES
27 KimKkerl
G T sy
o PHENOLUGY o

mxaslaul
CovannnesFILL InE ARAAT 'T¥' WHICH I5 LALLLD 4Y "PLUT's UK EACH
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WRATECIMP . 164
WARITECIMFS 167 ) IDATS TLALIE T EURS SUKAL RUNUF s HRUUT s CHF » CUNS
14R0 DELTRUETT
60 To 162
1a8 IF (TIME+UELT=ETIME) 102164189
lay DELTELTIME=TIME
60 Tu 16
182 CONTINUE
MATERLIIEA(1)/101T
AATARS( 1amul1)e(OUCEI /L) el
SALNTT(1)a5001)
0y 10U0 =gk
AATERCID=HCID /1007,
MATABSCI)ma( L) e (4DUCI+1I=00CL=1))/2,0%100
SALHTTCL  )asutl}
1Un0 CONTINUE
HATERUKRIEHI{RK )/ LOLT .
AATABSCRA )Rk} o LOOQUCRRI=DDIRDIDIA L1004
SALNIT(KR)mSULKR)
ETUUT=50HAS 10,
Ces sane tras
1T FURMAT (11E11.1)
Lol FORMAL 14Xs13,8(L1244)0747)
666 FORMATULLs "PRUFONDEUR EAUCFRACT.) PRTENTIEL  EXT. MAC,
1 WUANI. SEL TEWPs nil. Hili, ')
168 FURMATOLASTELL.8)
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@

Eastassmebitatasasataannn

betsessassnnine

CUNCs SEL

179 Fokual (1194 WATER POTENTIAL COMDUCTIVLTY UlFFUSIVITY
1celd UEPTH WELEPTH H=DLPTA RUF=UEFTH SE=UEPTH)
172 FOKRMAT (534 HORY HAET ch sYsTy
189 FONMAD (bBH DELX nELT GRAVY Lanu DELW
1 TinE)
16l FORMAT (obh B cunt ThA HLUd HHI
1 RHES)
LR8 FORMAT (4Xs'UAT's 3% "CUHs HOURS' 22X, "ET TeaX,'EUR s
® ' CUR, HAAS, HUNDFF HRunT cuns'y
270 FORMAL CLIE12.4)
Zaa FOHMATC SN ALAHEA SUURCE Dity ulta DIFu
1 SUCUN}
RETURN

Lot st b sossnsnotesptottrststsststset b bt btsrtssttssttasieitoboottsntistes
ENTRY InuMwT
HEABLLECH»2222) (CHECRCIDslmls20)
WRITELIMF,2223) (CHECACI),Im1,20)
2¢72 FURMAT(Zuka)
€223 FURMATC1R.20A8)
ANB0.,94T ATHOSPHEREs 1017 CH UF WATER.
LOG(BASE 10} OF(= WATER POTENTIAL IN HILLIBAKS)
READCLEC#502) MMsNH»HD
READ(LECS501) ALAMHAsCHsCUNGsCURTOFTTr0kLH,
1 UELKeULFA, UIFRs0IFOa5YSTY
READ(LEC501) HURYsHAETsHLAN S HHT s RRES S SALON,
1 SOURGERTARITIHESTT
pUI) 15 THE WATER CUNDUCTIVITY.
HEAD(LECs503) (D(I)slalshi)
CovprsansP(l) IS READ IN L4 UANS,
HEAD{LEC»503) (FLi)elalsND)
KanHoK =1
KKSHHUR
REAQILEC501)¢n
READ(LEC501)¢wATL
READ(LEC,501)CHATH
REAUILECS 501 ) (HOF
READ(LEC+501)(SE
READ(LEC»504) IWRITE
501 FORMAI(SF10,0)
302 FORMAT(1Z15)
503 FORMATIAE10,0)
504 FURMATL LS)
Coma e
Ul 51U [eLsN0
510 DI mUCElesYSTY
GRAVYSOELX
AFDUE= . 9Ud
LL®HH
D0 4 Ls1skR
4 SECI)I®(SECI) o102 alI)/nATHT))
P{L)EP(1)a],0E403
T{l)mua0
DU 90U (22,80
TOL)mvELReT(I=1)
gun PCIIeP(1)e1017.
SHAXE 3504
CHFLX20.0
DELT=UETI
Tu=l,0=T1
Tdb=1.0=TAR
00 14 I=lsKK
SS(L)=SELD)
SUCEImSEC DY e L)
1a Yolrencl)
PITRDU
OO 15 Imden
15 PITanCI)e(0OIeL)=0DL]=1))/20eF1]
1F CIMRETE) WHITECIWMF,1T70)
Tasu(l)
CovavsendBETUNG THIS PULINT DULD IS THE DIFFUSIVITY
nE1ImluCl)e(FL2)=PLLI)I*CH
JE(R{LI=1C1) ) /DELN*1a0
ACLIRCPCUe1)=PCII )0 LALL)=TEII)/0ELN+P L)
GELImH(1)
CULYmUELA/(PLI#1)=PLJY)
§F CLIARTIE) MRITECIMP 2783 TUL e PULY Ty el 0aCC1 0200010 aWtidpnlLde
#  RUFLL)sSECL)
DU 3 laZikn
TwsD(1)
DCI)EUCTIs(PLLI=FLL=1))aCheDCT=1)
Ju(wtE)=TL1)}/UELR*140
HOL mEPEae1)=H LI e (Al =TI 1 /0ELmeF L)
CULImOELR/(PLIsL)=FLI))

C1)elEaKK)
CI)slmlaKK)
CLdelm1aKK)
C1delmloKK)
CI)elmloKKD
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2267 [IR SLLIS#]

2268 IF CIARITE) MRITECIMF,27a)TCI)ePOL) s THaDC1)aCOIdoDOlIIaNCIaHLTDs
2269 o KUFUI)PSECD)

2zi0 3 CONTINUE

227 NEIRKel

2gi2 Y 2 Lanswp

2273 Tr=O(L)

2274 NI Rl L) #CPCII=FCI=1)deCdenit=])

2275 2 IF CIARITE)WRITECIMP»278)TCL3,PLIYeTAsDET)

22t Cotesasansanvarrisstannddidntunarbantesbbddatiadtndususnosrcotasenaunaynis
22ir IF ¢ NOT.{WRITE) 60 TD 11

2278 Al IELINP21B0)

2219 AHITECIHP 3 168 UELXs DL TToGHAVY, CONGsNELW, TINF

2280 nRITECLAP 2 1B1)

224l WAITECLHF S 166) TTaCUMI » TARsHLUN I HH LS RRES

WRITECINFLLT2)

MRITECIMF » 166 )HDRY s HHET#CH,SYSTD

HRITECIRP»S05) (1o 1m1sRK)
FORMATCINALLE WATLL'sI2') "))

WRITECIHF2506) (AATLCT)sln) RK)

FORMATCLIASLLELLLS)

WHITECINP pSO7)0Lnlmle kKD
FORMATOIX#LLC' WATHC*sI2') ')

ARLTECIMFa508) (WATHOD) s [m1pKK)

WHITECIHF s 284)

ARITECTHP» 274 ) ALANDAS SUURCESDTFOsUIFA,DIF B1SUCON

KCKs1

HRUOT®=6(2)

HETURN

END
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APPENDIX 2

Input/OuTtPUT EXAMPLE

An example of each form of output is given: (1)
parameters for the soil; (2) report for the initial day
(November 11, 1971 -- day 1); (3) report for a day with rain
(November 18, 1971 -- day 9); (4) report for a day without
rain (December 1, 1971 -- day 22); (5) two examples of

diagrams.

Input Example

Auxiliary Submodels

1 adpansasasaiananananey
2 . G A B E 5§ .
3 > 2222 S e T .
4 ¢ KH=52 .
5 teseststotsssatasunsnas
L3 (FRANCOIS RUMANL = LNGAN»s AVRIL 1974)
T Cbcl EST UN  ESSAL sPUUK AJUSTER LFS PARAUETRES.
A
9 GARES KM 524 STEPPE A RANTHERIUM SUAVEULFNS
10 10 11 1971 15 12 1971

11 4 ] 4

12 3 2 3 ?

13 3 5 i

14 3 8

15 3 5 “4

16 4

17 2 2 ' 1

is RANTHsSaPLANTsAs Ay LIGNEANNULLLE

19 POUSSES TIGES RACINES

20 PUUSSES RACINED

21 PUUSSES TIGES RACINES

2?2 FEUILLESRACINES

23 PeA,S, LITIERt RAC.HMORTPULTS

24 31000« 1173000, 904337,

25 23000, 122262,

26 39000, 58000, 83681,

27 17000, 13940,

28 27080, 84000, 1126822, e
29 FNTREE TNUMKP

30 4

31 10 11 1971

3z 18 11 1971

33 1 12 1971

34 15 12 1971

35 FNTREE INDMEX

36 33 21

3r i8 11 1971 30,0

38 29 11 1y7l 9.0

39 13 12 1971 840

40 24 1 1972 Tal

a1 2 2 1972 240

4z 29 2 1972 440

43 2 3 1972 240

L] 16 3 1972 9.0

a5 21 3 lyr2 940

a6 29 3 1972 2.0

a7 [ 4 1972 5.0

a8 11 4 1972 4040

49 19 4 1372 1940

50 21 4 1972 SV

51 8 5 197¢ 1640

52 8 7T 1972 7«0

53 5 9 1972 Tel

54 5 10 1972 65.1

55 i5 10 1972 4.5

56 25 10 1972 1a1

57 25 11 1912 hab

58 5 12 197¢ 2344

59 ?5 12 1972 15.8

60 15 1 1973 Sel

61 2?5 1 1973 7.6

62 5 2 1973 3.7

63 15 2 1973 Tab

64 25 2 1973 Led

65 5 3 1973 3.7

66 15 3 1973 6.4

67 25 3 1973 31.5

68 15 4 1973 25

69 2?5 4 1973 245

7o 10 11 1971 11,1

71 15 12 19714 1u,2

T2 15 1 197< Bal

T3 15 2 1972 11.9

T4 15 31972 14.4

75 15 4 1972 15.6

76 15 5 197¢ 16.8

77 15 6 1972 2448

7s 15 T o172 2643

79 15 B 1972 261

80 15 9 1972 2d4eb

a1 15 10 1974 2ual

82 15 11 1974 13.1

DATES VEPs/ARR. MN
NB/SP,LITsHOR, MN
NB. ORG. /5P, MN
RANTH./FONCT, URG«MN
PLANT/FONCT, ORGsMN
LIGNE</FONCT, DRGa«MN
ANNUE . /FONCT, ORGsMN

LIFCID) HN
NAMSP(I) MN
NAHDRG(1s#) MN
NAMURG(2s%) MN
NAMURG(3,#) MN
NAMORG(4a%) MN
NAMLITCL) MN
RANTH,. MS=G/HA MN
PLANT . MSaG/HA MN

Lle DIVe HMS=G/HA MN
ANNUELLES MS=G/HA MN

CLIT (L) MS=G/HA MN
SORTIES RESUL.INDMRP
DATE INDMRP
DATE INDMRP
DATE INDMRP
DATE INDMRP
NDRsNDTC INDMEX
PLUIE INDMEX
PLUIE INDMEX
PLULE INDMEX
PLUIE INDMEX
PLULE INDHEX
PLUIE INDMEX
PLUIE INDMEX
PLUIE INDHEX
PLUIE INDMEX
PLUIE INDHMEX
PLUIE INDMEX
PLUIE INDMEX
PLUIE INDMEX
PLUIE INDMEX
PLUIE INDMEX
PLUIE INDMEX
PLUIE INDHEX

PLUIE/DATE AP.INDMEX
PLJULIE/DATE AP+ INDMEX
PLUIE/DATE AP.INDMEX
FLUIE/DATE AP.INDMEX
PLUIE/DATE APsINDMEX
PLUIE/DATE APs INDMEX
PLUIE/DATE AP, INDMEX
PLUIE/DATE AP, INDMEX
PLUIE/DATE AP, INDMEX
PLUIE/DATE AP.INDMEX
PLULE/DATE AP INDMEX
PLUIE/DATE AP« INDMEX
PLUIE/DATE AP.INDMEX
PLJUIE/DATE AP.INDMEX
PLUIE/DATE APsINDMEX
PLULE/DATE AP INDMEX

TEMPERATURE INDMEX
TEMPERATURE INOMEX
TEMPERATURE INDMEX
TEMPERATURE INDMEX
TEMPERATURE INDMEX
TEHPERATURE INDMEX
TEHPERATURE INDMEX
TEMPERATURE INOMEX
TEMPERATURE INDMEX
TEHPERATURE INDMEX
TEMPERATURE INDMEX
TEMPERATURE INDMEX
TEMPERATURE INDMEX
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a3

85
be
ar
LT
89
90
91
92
93
94
95
96
97
98
99
100
101
102
103
104
105
106
107
108
109
110
111
112
113
114
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
140
141
1u2
143
144
145
186
147
144
149
150
151
152
153
154
155
156
157
158
159
160
1ol
162
163
164
165
166
167
168
169
170
171
172
173
174
175
174
177
178
179
180
181
182
183

15 12 197¢
15 1 19873
15 2 19/s
15 3 1973
15 4 1973
15 5 1973
15 6 973
15 7 1973
FNTREE INDMFN
3 3 ] 5
15 15 v 0
15 15 V 4]
15 15 ) 0
10 10 u 0
& 3 3 2
0.0 140
70 =11.0
=1140 0s95
0.0 1e0
7.0 =110
=11.0 0408
De0 1«0
740 110
=1140 N,0%
0.0 140
7e0 =110
“11.0 0,05
ENTREE INDHFU
75 125.
=30, =5,
75. 125.
=30, =5,
75 125,
=30, =5,
75 125,
=30, =5.
3 3 3 2
FNTREE INDMIR
140 040
1.0 0s0
1.0 0.0
1.0 0+0
1.00 0,00
3,02 [
V.01 0,01
De95 0.05
0.01 Ue99
1,00 0,00
0.02 Ue94
0,01 Us01
1,00 0.00
2.00 100
1,00 0.00
0,02 094
D.01 0.01
1.00 0.00
0,01 0.99
1.00 0.00
0.02 0,94
0.01 0.01
1,00 000
4a00 1.00
Da98 0,01
0,00 1,00
0,00 0,00
099 0.01
.00 1.V0
0.98 0401
0,00 1.00
.00 0,00
0.99 1s01
0.00 1,00
0.90 0,05
.00 1.00
2.00 V.00
0.95 0.05
0,00 1.00
0.90 005
J.00 1.00
0,00 N.00
0,99 0,01
0,00 1400
FNTREE INDMUT
0.0 0.0
2 1 3
2 3
b 1 3
2 3
U0 veltlt
940 Ja0111
040 Jsullil
0.0 va0111
0.0 U1l
Ue0 Vs0111
040 Ua0111
00 00111
040 ve0111
J.0 Usu1lg
0.000 0s000
0.000 0,000
0.000 0.000

1V 0
Bal
91
1Ued
L4su
2uel
24.ab
288

Jauo
U,02
v, 98

0,00
v,ue
V.98

V.00
U, 02
0,98

Y00
0,02
U,98

Ueul
0,00
1,00

u. 01
0,00
1,00

U,05
u,uo
1,00

U,u5
0.00
1,00

040

0001
0.001
0s001
0.001
0001
0s0U1
Qs0U1
0001

V.01

v,.01
0s000

0000

22

Ve
18.0
=12.y
0.0
18.0
=120
00
180
=120
0.0
18.0
=12.0

35,
33
35,

3%,

1540

10,
10,4

U8
9.0
1340
008
5+0
13.0
0sU8
3.0
13.0
0aUB
5.0
1340

005

005

0e05

TEMPERATURE
TEMPERATURE
TEAPEHRATURE
TEMPERATURE
TEMPERATURF
TEMPERATURE
TEMPERATURE
TEMPERATURE

PHENOL s /5P
NUGERM2esaSP1
NDGERM# s oo 5P
NDGERMr o2 a5P3
NUGLERM#ssaSP0
LCUUCH(#*)
SP1
SP1
SP1
SP?
SP2
SP?
SP3
SP13
5P3
5Pa
5Pa
SPa

SP1

5Pl

SPe

SP2

5P3

5P3

5Pq

SPa
LATCH (=)

RTPH/SP 1

RTPH/SP 2

R1PH/SP 3

RTPH/SP a

RTGR=SP1/POU,
RTGR=SP1/TIGF
RTGR=SP1/RAC,
RTGR=SF2/P0U.
RTGR=S5P2/RAC,
RTGR=5P3/P0V.
RTGR=SP3/TIGE
RTGR=SP3/RAC,
RTuUH=SPa/FEUL
RTGR=SP&/RAC,
RTILU=§P1/POU,
RTLO®SPL/TIGE
RTLO=SP1/RAC,
RTLO=SP2/PNU,
RTLU=SP2/RAC,
RTLO=SP3/POV.
RTLO=SP3/TIGE
RTLO=SP3/RAC,
RTLO=SPa/FEUT
RTLU=SP4/RAC,
RTVG=SP1/POU,
RTVG=SP1/TIGE
RTVG=SP1/RAC,
RTVG=SP2/P0U,
RTVG=SP2/RAC,
RTVGE=SP3/POU,
RTVG=SP3/TIGE
RTVG=5P3/RAC,
RTVG=SP4/FEU,
RTVG=SP4,/TIGE
RTFR=SP1/POU,
RTFR=SP1/TIGE
RTFR=SP1/RAC,
RTFR=SP2/P0U,
RTFR=SP2/RAC,
RTFR=5P3/P0U,
KRTFR=S§P3/TIGE
RTFR=SP3/RAC,
RTFR=SPa/FEU,
RTFR=SP4/RAC,

WYIMELI)

LREP/SP1

LREP/SP2

LREP/S5P3

LREP/SP4

PUDT1=3/(1s1)
PDOT1=3/(1,2)
POUTI=3/(1:3)
POOTL=3/(2s1)
POUTL=3 (2:2)
PODTL=3 (3s1)
PDDTL=3 (3:,2)
PDLTLI=3 (3:3)
POUTL=3 (4:1)
POOTI=3 (4,2)
POTCLlalen) GR
POT(1»204) GR
PDT(1s3s¢) GR

INDMEX
INDMEX
INDMEX
INDHMEX
INDMEX
INDMEX
INOMEX
INDMEX

INDMPN
INDMPN
INDMPN
INDHPN
INDMPN
INDMPN
[NOMPN
INDMPN
INUMPN
INDMPN
INDHEN
INDHPN
INDMPN
INOMPHN
INDMPN
INDHPN
INOMPN
INDOMPN

INDHFD
INDHMFO
INDMFD
INDMFO
INDMFD
INDHFO
InDMFO
INDHFO
INDHFD

INDMTR
[NDMTR
INDHMTR
INDHMTR
INDMTR
INDHTR
INDHTR
INDHTR
INDMTR
INDMTR
INDHMTR
INDMTR
INDHTR
INDHTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDMTR
INDHMTR
INDMTR
INDMTR
INDMTR
INDHTR
INDMTR
INDMTR
INDMTR
INDHTR
INDMTR
INDMTR
INDMTR
INDHTR
INDMTR
INDMTR
INDMTR

INDHDT
1NDMDT
INOMDT
INDHDT
INOMDT
INDMDT
INDHOT
INDHDT
INDMDT
INDMDT
INDMDT
INDMOT
INDHDT
INDMDT
InDHDT
INDHODT
INDHDT
INOMDT



164
185
1846
167
%1

18y
190
191
192
193
194
195
196
197
1¥8
199
200
201
202
203
204
205
206
207
208
209
210
211
212
213
214
215
216
217
218
219
220
221
222
223
224
225
226
227
228
229
230
231
232
233
234
235
236
23r
238
239
240
20t
242
243
244
245
246
247
248
249
250
251
252
253
254
255
256
257
258
259
260
261
262
203
264
265
266
267
264
269
270
271
272
273
274
275
276
2rr
278
219
280
281
2u?
2u3

23 Auxiliary Submodels
0.000 0,000 POTC1s4s%) GR INDMOT
0.000 0.000 0000 PDIC(2s1s%) Ln INOMDT
0.000 0.000 PUT(2s2s#) LN INDMOT
0,000 0s0U0 0000 PUT(2s3s4) LN INDMOT
0,000 0,000 POIC2stsa) L0 InpMOT
0,001 Vs 0001 00,0001 PUTC3s108) VG INDMDT
0,9001 V0001 PUT(3,254) VG INDMDT
(VR Je 0001 0,0001 PUT(3s3se) Va INDMOT
0,0001 V0001 PUT(3s4s#) Vg INDMDT
0.001 0,007 0.001 POTC(aslsw) FR INDMOT
04001 0,001 POT(4,202) FR INDMDT
0,001 Ne0U2 0e001 POTC4,3s4) FR INDHOT
0.002 0,002 POTCA4stas) FR INDMDT
FNTREE INDMUM
04999 0.001 04000 0.000 RTLIC1s1o®)PASINDMOM
0sd00 0.999 0,400 0005 HTLICLs2,#)LTTINDHOM
0,0000 Us0000 0.999 0001 RTLIC1e3s#)RM INDMOM
0.0 040 0.0 1.0 RTLIC1#8s%)PUTINDMOM
0.999 0,001 U.000 0000 HTLI(2»1,#)PASINDHOM
0,0000 Ue9999 0.0000 01,0001 RTLIC2s2,#)LTTINDMDH
0,0000 V.0000 04,9999 0,0001 RTLIC2#3s#)RM INDMDM
0e0 0+0 0.0 1.0 RTLIC2245#)PUTINOMDN
0.999 0,001 0,000 0+0UY RILIC3s1pn)PASINDMDM
0,000 Us9999 0.0000 0.0001 RTLIC3s2,%)LT1TINDHDNM
0,0000 Ve 000D 0.¥999 0,0001 RTLIC3e3s#)RM INDMDM
0.0 00 0.0 1.0 RTLIC3s4s#)PulINDMOMH
04999 0001 0000 0:000 RTLICArlan)PASINDMOM
0.00v 0.995 0,u00 0s00U5 RTLICa»2,#)LTTINDMOM
0,0000 V40000 0.999 0.091 RTILIC4s3p#)RH INDMDM
0.0 U0 0.0 1.0 RTLICGe a4, x)PYTINDHDM
FNTREE INDMUL
42.000 RLAT (DEGRE) INDMDL
FNTREE INUMED
S FORCE INDHED
0,05 4040 10040 12040 DEPTH(*) INDHED
ENTHEE INUMEV
q NT INDMEV
0s0 4.5 1060 TARTUF(I) INDHEY
0.0 0,05 01 0.5 FACTURCI) INDMEV
FNTREE INDHUG
, 12, 10, 9. Be BEGTEM(#) InDMDG
0+3 03 043 0.3 cv (%) INDHDG
Jeb 3.6 3.6 3.6 CONDUC( ) INDMDG
24, DTINME INDMDG
ENTREE INDMAT
99 2 54 MHsNBsND INDMWT
140 140 0,05 28,0 0.0028 0s01ALAMBAL sss INDMHT
Teb 0,001 140 Us 01 0ol DELX#ane INDMWT
30000, 0.0 =16000. 0.0 1,05 Qe lHORY s 40 INDMWT
00 1.0 0s0 1.0 SOURCE» s s INDMWT
LAUOE=UB +1U0DE=07 «150E=u7 ,200E=07 +280E=07 +3B0E=07DC 1) A D( 6) INDMWT
VG20E=07 +7UOE=07 +960E=07 ,130E=U6 «1T70E=06 +230E=060C 7) A p{12) INDHNWT
+120E=06 +A40E~06 +600E=06 LBLOE=0U6 «110L=0S +150E=050(13) A D(18) INDMHWT
\210E=05 .290E=05 3B0t=05 ,540E°05 +720E=0% 990E=050(19) A D(24) INDMNWT
L1G0E=08 o 190E=04 +250E=v4 ,350E=04 «4B0E=04 s 650E™040C25) A D(30) INDMNHT
LQDOE=04 o120E=03 +170E=03 ,230E=03 +320E=03 4 440E°03D(31) A D(36) INDMNT
+5B0E=03 +TUPE=03 LH60E=03 L100E=02 +120E=02 +150E=02D(3T) A D(42) INDMWT
J1BOE=02 «220E=02 4260L=U2 ,320E°U2 +3B0E=02 460E=020(43) A D(4B8) INDHMNT
WS60E=02 +660E=02 .B00L=02 ,980E=02 +120E=01 ,120E=V1D(49) A DCS&) INDMWT
“.A20E+03 =.5U0E+03 =4200E403 =,100E+03 =4800E+02 ®400E+02P( 1) A PL 6) INDMWT
°,50E+02 “+100E+402 =¢100E402 =,900E+01 =+750E¢01 =4650E*01PL T) A P(12) INDMMT
=, 550F+01 =s450E+01 =e350E+01 =,280E401 =,270E¢01 =,180E+01P(13) A P(18) INDMWT
® 180401 =a1V0E4+0] =sBO0E400 =,77SE+U0 =o750E+00 =o725E400P(19) A P(24) INOMWT
e, 700E+00 =s67/5E+00 =¢650E400 =,625E+U0 =ab600E400 = 575E+00P(25) A P(30) INDMWT
. 550F+00 =¢525E£400 =s500L+00 =,475E400 =+450E+00 =,425E¢00P(31) A P(36) INDMAWT
*.300E+00 =e375E+00 =+350E£400 =,325E+00 =+300E+00 =.275E400P(37) A P(42) INOMNT
=, 250E+00 =2225E400 =,200L4U00 =,17SE+00 =a150E+00 =, 1256+00P(43) A P(48) INDHWT
L100E+00 =4750E=01 =4500E=01 =,250E=01 =+000E+00 +.100E*0TP(49) A P(54) INDHWT
0.065 0.065 0063 0063 W INDHNT
0,030 04030 04050 0050 WATLCESTIME) INDHWT
0:520 V.520 0+520 0520 WATHCESTIME)  INDMWT
040 045 0.5 0.0 ROF (ESTIME) INpMAT
0.00 0.65 U,.50 0+50 SE(M=MMHO/CHM) INDMWT
TRUF IWRITE INDMHT
ENTREE INFILL
ENTREE PKEPAR
1 KSuP PREPAR
2 2 Me5, TIGES (G/HA) RANTHERIUM PREPAR
2 1 3 MaS5. RACINES (G/HA) RANTHERIUM PREPAR
1 MsSe TUTALE (G/HA) RANTHERTUM PREPAR
PREPAR
2 2 3 MaSs RACINLS (G/HA) PLANTAGD PREPAR
1 2 MeSe TUTALE (G/MA) PLANTAGO PREPAR
2 3 ¢ MeS. TIGES (G/HA) AUTRES LIGNEUX PREPAR
2 3 3 MeS, RACINES (G/HA) AUTRES LIGNEUX PREPAR
1 3 MySe TUTALE (G/HA) AUTRES LIGNEUX PREPAR
PREPAR
2 1 1 MeS5, PUUSSES (G/HA) RANTHERIUM PREPAR
2 ] I MeS. PUUSSES (G/HA) PLANTAGU PREPAR
2 3 1 Ms5, POUSSES (G/HA) AUTRES LIGNEUX PREPAR
2 L] 1 MaS. FEUILLESCG/HA)D ANNUELLES PREPAR
2 4 2 MuSe RACINES (G/HA) ANNUELLES PREPAR
1 a MeSs TUTALE (G/HA) ANNUELLES PREPAR
PREPAR
3 1 MaSe (G/HA) PARTIE AEHIENNE SECHE PREPAR
3 2 MsS, (G/HA) LITIFRE PREPAR
3 3 MeSe (G/HA) RACINES MURTES PREPAR
PREPAR
5 2 TEMPERATURE UE L'HORIZON 2 DU SUL/4.05=40. LM PREPAR
5 3 TEMPERATUKE DE L'HOKIZO% 3 UU SUL/40=100 CM PREPAR
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Output Example

CECI EST U

ENTRLE I
ENTREE I
ENTREE 1
ENTREE I
ENTREE I
ENTREE I
ENTREE I
ENTREE I
ENTREE 1
ENTREE 1
ENTREE I
ENTREE I
WATER
0,
2+ 1000E£=01
«2000E=01
+3000E=01
+4000E=01
«5000E=01
2 6000E=01
s 7000E=01
+8000L=01
+9000E=01
+1000E#00
«1100E+00
s 1200E+00
2« 1300E+00
«1400E+00
+1500E+00
2+ 1600E+00
s 1700E+00
« 1800E+00
+1900E+00
2 2000E+00
+2100E+00
2 2200E+00
«2300E+00
»2400E+00
+2500£+00
+2600E+00
»2700E+00
+2800E+00
+2900E+00
+3000E+00
+3100E+00
+3200E400
+3300E+00
2 3400E+00
+3500E+00
s 3600E+00
+3700E+00
2 3B00L+00
»3900E+00
+8000E+00
2 4100E+00
2 8200E+00
+4300E+00
s 4400L+00
2 4500E+00
s A600E+00
+8700E+00
s 4B00E+00
+4900L400
+5000E400
2 5100E+00
+5200L+00
+5300E+00
VELX
«TH00E+O1
17

2b4 7 TEMPERATURE (AIK)
285 3 PLULE (HM)
286
287 4 2 POTENTIEL LAU(AAR)I=HOR.2(0e05 A 4040 LM)
268 4 3 POTENTIEL bAUCHAR)=uOF.3(a)s & 100 CM)
289
290 9 EAU TUTALE (MM) DANS L'A0RTZON 27403240, CH
291 9 3 EAU TUTALE (MM) DANS L'MURILON 3/40=100 CM
292
293 3 1 PHENOLOGIE UE L'ESPECE 1(HAWTHERLIUM SUAV.)
294 8 2 PHENOLOGIE O L'ESPECE 2{PLANTAGU ALH.)
295 4 3 PHENOLOWIE DE L'ESPECE 3(AYTRES LIGYEUX)
296 ] 4 PHENOLOGIE UE L'ESPECE 4 (pNNUELLES)
297
298 100 FIn
299 LAST CARD
seaswseseasaanessanas
. G A B8 E S .
. [EZ XIS R E K 3
. AM=52 .
sEseeBEsetBtsaanan bt
(FRANCUIS RUMANE = LOGAN» AVRIL 1974)
N ESSAI »POUR AJUSTEH LES PANAMETRES.
NDMRP
NOMEX
NUMPN
NOMFD
NUMTR
NUMOT
NUMOM
NLMDL
NUMED
NUMEV
NumDG
NDOMHT
PUTENTIAL CUNDUCTIVITY UIFFUSIVITY cen DEPTH W=DEPTH H=DEPTH
=, 8200E+06 «B8000E=09 «2492E=03 +1093€=05 O, +6500E°01 =.2085E+05
= 50B85E+06 «1000E=08 +5607E=03 «1093E=05 +1000E+00 +6500E=01 =.20B85E+05
=a2034E+06 »1500E=p8 «1018E=02 «10U93E=05 «T990E+02 +6300E=01 =,2268E+05
=s101TE+06 «2000E=08 01227E%02 «1093F=0% «1200E+03 06300E=01 =.226BE%05
=sB8136E£+05 +2B00E=08 «1279E=02
=, 406BE+05 +3800E=08 +1433E=02
=3 2543E405 +5200E=08 s1513E=p2
s 162TE+05 .7000E=08 JAS77E=02
=y 1017E+05 +9600E=08 2 1635E=02
s 9153E+00 +1300E=07 s 16aAE=02
=, 7628E+04 «1700E=07 e167aE=02
= 6611E4U4 +2300E=07 « 169RE=02
=, 5594E+04 +3200E=07 «1730E=02
«45TTE#04 «4800E=0T s1775E=02
=3 3560E+04 +6000E=0T7 «1836E=02
=:284BE+04 +8100E=07 +1B9aE=02
=,2237E+04 +1100E=06 19616202
=s1831E+04 s1500E=06 s2022E=02
=s1024E+04 +2100E=06 +2107E=02
=, 1017E#04 +2900E=06 $2225E=02
=,B8136E+03 «3B00E=06 +2303E=02
= TAB2E+V3 «5400E=06 12316E=02
=, 7628E+0L3 «7200E=06 +2335E=02
=4 7373E+L3 +9900E=06 #2360E=02
= T119E+03 «1400E=05 «2395£=02
=s6865E403 «1900E=05 s 2444E~02
=, 6611E403 «2500E=05 1 2507E=02
=.6356E+03 «3500E°05 «2596E02
=s6102E+03 2 4800E=05 «2T1RE=02
=,5848E403 +6500E=05 2+ 2884E=02
=:5594E+03 s 9000E=05 +3112E°02
=,5339E+03 «1200E=04 s 341BE=NZ
=.50B5E403 «1700E=04 +3850E=02
= 4B831E+03 +2300E=04 4435E=02
= ASTTE+0] 2 3200E=04 «5248E=02
- 4322E403 24400E=04 0 6367E=02
= 4068E+03 25800E=04 2 78a1€E%02
=4 3814403 «7TO00E=04 0 9621E702
=3 3560E+03 <BO6O0E=04 e11H1E=01
=+ 3305E+03 .1000E=03 «14356=01
=s3051E+U3 «1200E=03 «17A0E=0L
®s?TYTE+03 «1500E=03 «2122g=01
=,2543E+03 2+ 1800E=U3 s2579€=01
=4 2288E+03 2 2200€E=03 «3139€=01
=, 2034E+03 2 2600E=03 «3800E=01
=3 1780E+V3 «3200£=03 s 8513E=01
»s1526E203 «3800£=03 «5579E=01
=s1271E+03 «46N0E=03 w6749E=01
=, 1017E+03 «5600E=03 +8173E=01
ey ThRBE4V2 s 6600E=03 2 9BS1E=01
=y SNBSE+02 «BONOE=03 « 1 14BE+00
225436402 «9800E=03 «143BE+00
0e «1200E=02 «1743F+00
+1017E410 s 1200E=02 «1220£+07
nETT GRAVY CUNQ DELA TIME
«P800E=02 +7T6U0E+01 +5000E=01 ,100VE=01 0.
CumT TAA ALUwW HHI KRES

PREPAR
PREPAR
PREPAR
PREPAR
PREPAR
PREPAR
PREPAR
PREPAR
PREPAR
PREPAR
PHREPAR
PREPAR
PREPAR
PREPAR
PREPAR

ROF=DEPTH

0
+3000E+00
+5000E+00

Qs

SE=DEPTH

0
«5200E+02
«412TE*02
«412TE*02
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+10DUVE+01  «2800E+02 4LO00E+01 =4100VE+05 0. «1050E+01
HORY HWET cH SYsTn
=4, 3000E+05 0 +1000E+01  +1000E+00
WATLC 1) HATLC 2) WATLC 3) WATLC 4) HATLC
+300E=01 +30VE=01 «S00E=01 «500E=01
WATHC 1) WATH( 2) WATH( 3) WATHL 4) HATH(
+520L+00 +520E+00L +520E+00 +520E+00
ALAMBA SNURCE vIFD ULFA nifFR SUCUN
21000E+01 0. «1000E=0L +1UDOE=U2 S1UN0E+OL +1000L+00
ENVREE INFTLL
GABES KM 52« STEPPE A RANTHEWIUM SUAVEOLENS
PROFONDLUR EAU(FRACT.) PUTENTIEL EXTs HAC. CUNCo SEL WUANT. SEL TEMPe MILs HORs
0, . +STO00E=01 =+3000E+05 Ve O Je «1110E+02
+1000E+00 ,64TSE=01 =+2108E+05 0. «5202F*U?2  .336HE+0L < 1100E+02
+T990E+02 ,6300E=01 =.2268E+05 0, «A12TF*02 L2600E401 «911BE+01
21200E+03 ,6304E=01 =42264E+05 0. SAL2TE+D2 W2A02E%0L
DAY CUMe HOURS ET EDR ClMe THANS RUNUFF HRUUT CHF
1 224006402 =u611BE=02 =ouBYAE=02 0. Vs =.1600E+05 =.9908E=02
GABES XM 52+ STEPPE A RANTHERIUM SUAVEULENS
JUUR® 10 MOIS= 11 ANNEE 1971 JOURS SIMULESS 0
PLUIECHHM) TEMP<(AIR) DAPHOT DAYRAU DALITE TRAIN
0 S111E#02 «991E+01 .275E403 ,222E=02 0.
MaS5e/0RGs MeSa/5Ps PHENOLOGIE LIGHTF TEHPF PMSF PSRATE
RANTH: S, 2108337, k] [ O 04 0.
POUSSES 31000,
TIGES 1173000,
RACINES 904337,
PLANT s A 145262, 3 0. 0 0. 0.
POUSSES 23000,
RACINES 122262,
As LIGNE 210681, 3 0 O 0, 0
PDUSSES 39000,
TIGES 88000,
RACINES 83681,
ANNUELLE 30940, b 0s 0s Us (1]
FEUILLES 17000,
RACINES 13940,
MATERILL MOUKRT
PoAsSe 27080,
LITIERE 84000
RAC,MDRT 112422,
PUITS 0s
ETAT WYURIQUE DU SUL
HORIZON PUTFNTIEL({BARS) EAU TUTALE PF
i =29.50 0,03 4,47
2 =20.72 25.87 4,32
3 =22.30 37.77 4,435
L} =22.26 12.64 4.35
ETe=,6118E=02 EVAP==,4BY94E=02CH/HEURE
GABES KM 52+ STEPPE A RANTHERIUM SUAVEULENS
PHOFONDEUR EAUCFRACT.) PUTENTIEL EXI. RAC. CONCs SEL GQUANT, SEL TEMP. MILe HOR.
0 s5200E+00 Oe Os s Ve «1110E#02
+1000E+00 ,7506E=01 =+1319E+05 0. «5128F+02 +3B40E+01 +1110E+02
+T990E402 ,6300E=01 =.2268E+05 0. vB127F+02 +2600E+01 +9858E+01
o+1200E+03 ,6304E=01 =<2264E+05 0. 24127F+02 42602E+401
DAY CUMs HOURS ET EOR CuMsTRANS, RUNUFF HROOT CwF
9 «1000E+01 0o +S5000E+U0 0, «2606E400 =41600E405 «4D1BE+00
GABES KM 52+ STEPPE A RANTHERLUM SUAVEOLENS
PHROFONDEUR EAUCFRACT.) PUTENTIEL ExXT. RAC, COMNU. SEL WUANT, SEL TEMP. HMILs HORe
0 W 1T79BE+00 = 1432E+04 0, O 0 s +1110E+02
+1000E+00 L.B8596E=01 =.9564E+404 0. «SUG0F*02 LH43HYE+01  +1110E+02
TOVOE#02  ,6300E=01 =.2268E405 0. CQL2TE+02  L26U0E+UL  9B58E+01
«1200E403 ,6304E=01 =.22608E+05 0. ~4l27F+02 W 26U2E+01
DAy CUMs HOURS ET EUR ClMa TRANS . RUNUFF HROOT CWF
9 +10UAE+DL  Os «S000E+00 0, «H833FE400 =41600E+05 «B3IT5E400
GABES KM 52+ STEPPE A RANTHERIUM SUAVEULENS
PROFONDEUK EAYCFRACT.) PUTENTIEL EXT, RAC. ¢cONC. SEL  QUANT, SEL TEMP. MIL. HOR.
04 25200E+00 0. U Je V. «1110E#02
«1000E+00  ,9730E=01 =4BOHOE+V4 U, WGYYRF+U2  JARG3E+01 S 1110E+02
«T990E+02 ,6300E=01 =a226BE+05 0. W412FF+02  ,2KJ0E+01  +9854E+01
12006403 ,6304E=01 =.2264E+05 0. s4127F+02 L 2KU2E+0Y
DAY CUMs HOURS kT EUR CuMaTHANS, RUNUFF HRUUT CWF
9 «100nE+D1 0. $5000L+00 0, JATZHE+00 =4 1600E+05 «1290E+01

Auxiliary Submodels

CUMS
=+9906L"02

PHSATE

0.

0.

O

0s

CUHS
WAT3I9EC00

CUMS
$8357E+00

CUMS
«8527E+00
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GAHES KM 52+ STEFPE A RANTHERIUM SUAVEULENS
PROFONDEUR EANCFRACT.) PUTENTIEL EXT, RAC, CONC. SEL  WUANT. SEL TEMP. MILe HORs
0a +H155E+00 =+2656E403 0. Qe v «1110E+02
+1000L+00 LIOB7E+00 =.6T44E+04 U, D4Y44F+02  W5374E401  «1110E¢02
WT990E+02  ,6300E=01 =02268F+05 Us 4127E402  <2600E+401 +9B58E+0!
«1200E+03  ,6304E=01 =2264E+05 U, 241277402 L2602E401
DAY CUM« HOURS ET EUR CuMs THANS . RUNDFF HRUOT CHF CUMS
9 +1000E+01 0O «5000E+00 U +4aY9E400 "+ 1600E+05 +1745€401 «4550E 400
GABES WM 52 STEPPE A RANTHERIUH SUAVEULENS
PROFONDEUK EAUCFRACTe) PUTENTIEL EXT, RAC. CUNC, SEL QUANT. SEL TEMP. MILe HOR.
Oe J4B52E400 =.HBGUE+0Z 0, Qe U «1110E#02
+1000E+00 ,1211E40U =+5484E+04 U, JO892F+02  25923E401  .1110E+02
JT990E+02 ,6300E=01 =+2268E405 V. WH127F+02  W26U0E+01 < 9H58E+0)
+1200E+03 ,6304E=01 =+2264E+0> 0. SBL27F+02 2 2602E+01
DAY CUMs HOURS ET EUR CUMs TRANS . RUMUFF HRUUT CHF CUMS
L +10UAE+D1 O s5000L400 0. «4925E"0]1 =.1600E+05 2 2240E401 W4951E+00
WABES KM 52+ STEPPE A RANTHERIUM SUAVEDLENS
PHOFONDEUR EAN(FRACT<) PUTENTIEL EXT, RAC, CONCs StL WUANT. SEL TEMP. HILe HOR.
0. .5200E+00 O« [\ Ns . +1110E+02
+L0UOE+00 ,1323E+00 =+4345E+404 0. SABU9F+0L2  «6A1AE+01 +1110E¢02
oT990L+02 L6300E=01 =e2268E¢05 0. WA12TE+U2 2 2600E+01 +9B58E+01
+1200E+03  ,6304E=01 =+2264E+05 0. s4127TE+02  42602E401
DAY CUMs HOURS ET EUR CuHMs TRANS . RUNOFF HRUOT CWF CUMS
9 +1000E+01 O« +5000E400 O, +5260E400 =.1600E+05 «?60BE«01 +8ATAE 00
GABES KM 52 STEPPE A RANTHERIUM SUAVEOLENS
PROFONDEUR EAUCFRACT.) PUTENTIEL EXT. RAC. CONCs SEL WwUANT, SEL TEMP« HIL.s HOR.
0. «57U0E=01 =43000E+05 U, 0s . «1110Ee02
L1000E400 L1311E+00 =a4469E+04 = 16B1E=05 +4854F402 .6361E+01 +1110E+02
#T9Y0DE+02  ,6300E=01 =<2268E+05 0. SBL27E+02 +2600E401 +9858E+01
2 1200E+03  ,6305E=01 =«2264E+05 0, SB127E+D2  J2602E+01
DAY CUMs HDURS ET EUR CUM. THANS . RUNOFF HROOT CWF CUMS
9 JABONE+02 =597 3E=02 =.477RE=V? =,1230E=02 0. *«16V0E+05 26396401 =, 4723E°01
GABES KM 52, STEPPE A RANTHERIUM SUAVEULENS
JUUR= 18 MULSe 11 ANNEE 1971 JDUHS SIMULESs 8
PLUIECHM) TEMP.(AIR) DAPHUT DAYRAD DALITE THAIN
«300E*02 +111E+02 o<96BE+01 +275k+03 .217E=U2 +600t+01
MeS+/0RGs MaSe/SPa PHENNLUGIE LIGHTF TEMPF PHSF PSRATE PHSATE
RANTH.S. 2109435 k) 7B6E400 .956E#00 <3IUBE400 4116E=01 +33BE+03
POUSSES 28946,
TIGES 11748468,
RACINES 9N6020.
PLANT A, 147285, 3 J7TBBE#0D  o956E+00 230BE400 +L16E=01 +269E+03
POUSSES 23272,
RALINES 120013,
A+ L1GNE 214015, E JTBOES00  L9S6E+00 <30BE+00 +116E=01 +425E+03
POUSSES 36416,
TIGES 90957,
RACINES 86641,
ANNUELLE 27750 5 JTH6E400 +956E+00 +)100E+01 +376E=01 0o
FEUILLES 15249,
RACINES 12504,
MATERLIEL MOKRT
PoheSe 30629,
LITIERE TB286.
HAC o MNRT 118824,
PULTS 190364
ETAT HYDRIWUE DU SOL
HORIZON PUIFNTIEL(BARS) EAU TUTALE PF
1 =29,50 0,03 4.87
2 =439 52436 .64
3 =22.30 37.77 4,35
4 =22.26 12,64 4,135
ETe=,5973E=02 EVAPe=s47T78E=02CM/HEURE
GABES KM 52. STEPPE A RANTHERIUM SUAVEODLENS
PROFUNDLUR LAUCFRACTe) PUTENTIEL EXT. RAC. CONC. SEL  WUANT. SEL TEMP. MILs HOR.
Qe J5700E=01 =+3000E40% V. Us Uy «1110E+02
+10U0E+00 L1333E+00 =«4246E+04 =4 1794E=05 +8046FE*02 +6458E401 «1110E+02
«7990E+02 .6302E=01 =+2266E+05 0. 2Q12TE+U2  #26V1E+01  «1052E+02
+1200E+03 ,6306E=01 =«2262E+05 0, SH12TF+02 +26U2E+01
DAY CUM. HUOURS ET EUR CUMe THANS. RUNUFF HROOT CwF CUMS
2 J2U00E+02 =oeS5BULE=02 = 4b41E=02 =,1757E=02 U, “«1600E+05 «PT28E+01 =.6491E°01



27 Auxiliary Submodels

GABES KM 52, STEPPE A RANTHERIUM SUAVLULENS

JUUR® 1 MOIS= 12 ANNEE L1971 JUURS SIMuLESs 21

PLULECHHM) TEMP4(AIR) UDAPHUT DAYRAU DALITE THAIN
0. «111E402 +94UE+UL 2 275E+403  ,211E=u2 .
MeSe/ORGS MuSa/SP. PHENULUGIF  LIGHTF TLMPF PHSF PSRATE PHSATE

RANTH.S. 2110833, i STHOE40D  +956E+00  +309E+00 +116E=01 <3U3E+03
POUSSES 25699,
TIGES 1176517,
RACINES 908417,

PLANT A, 150626, 3 JTOOE+U0  4950E+00 <309E+00 +116E=01 .275E+03
POUSSES 23723,
RACINES 126902,

As LIGNE 218944, 3 JTH6E400  2956E400 IUIEF00  L116E=01 381E+03
POUSSES 32583,
TIGES 95335,
RACINES 91026,

ANNUELLE 22805, 5 JTH6E400  o956E+00 L1V0E+01 2376E=01 0.
FEUILLES 12530,
RACINES 10275,

MATERIEL MORT

PohsSa 49172,
LITIERE 52787
RAC  MOKT 151504
PUITS 117818

ETAT HYDRIQUE Ou SOL

HORIZON FUTENTIEL(HARS) EAU TUTALE PF
1 =29,50 V.03 G.47
2 =a,17 53,24 3.62
3 =22.29 37.78 4,35

4 =22.25 12,64 4,35
ETe=,5801E=02 EVAPu=,4841E=02CH/HEURE

GABES KM 52+ STEPPE A RANTHERIUM SUAVEOLENS
PRDFONDEUR EAUCFRACT,) PUTENTIEL EX)s RAC, C€ONC. SEL  WUANT, SEL TEMP. MILe HOR.

0s +3700E=01 =.3000E+05 0. 0 ' +1020E+02
21000E+00 ,1319E+00 =.038BE+04 =.1725E=05 .AHS2F+02 .639BE+01 1021E+02
o T990E+02 ,6303E=01 =.2265E405 0. «4127E#02 .2601E+01 +1079E+02
s1200L+03 ,630BE=01 =:2261E£+05 0. «q127€+02 .2603E+01
DAY CuMs HOURS ET E£O0R CUM. TRANS. RUNDFF HROUT CuF CUMS
36 «2000E402 =+5534E=02 =.4827E"02 <=,168YE=02 0. “.1600E£405 «2AT3E+01 =.6323E"01

GABES KM 52+ STEPPE A RANTHERIUM SUAVEDLENS
JUUR= 15 MDISm 12 ANNEE 1971 JOURS SIMULES= 35

PLUIECHMM) TEMPaCAIR) DAPHOT DAYRAD DALITE TRAIN
0. «102E402 +925E+401 2756403 ,208E=u2 0.
HeSs /0RG, MaSa/ 5P PHENDLUGIE LIGHTF TEMPF PHSF PSRATE PHSATE
RANTHS 2111869, 3 JTBOE#00D .992E+400 +309E+00 +120E=01 +279E+03
POUSSES 22992,
TIGES 1178300,
RACINES 910576,
PLANT AL 154314, 3 JTB6E400  2992E400 <309E+00 «120E=01 +291E£¢03
POUSSES 24238,
RACINES 130076,
As LIGNE £23656 3 «TBOE+U0  +99ZE+00  <IV9E400 «120E=01 +351E%03
POUSSES 209264
TIGES 99517,
RACINES 95213, i
ANNUELLE 17696 5 JTUGE+00 +992E+00 o100E+01 +390E=01 0»
FEUILLES 9433,
RACINES RO63,

MATERIEL MORT

PsAsSe 83543,
LITIERE 25270,
RAC,HOKRT 2100113,
PULITS 32573,

ETAT nYuRIQuE bu SUOL

HORIZUN PUTFNTIEL(RARS) EAu TOTALE PF
1 =29,50 0,03 4,87
2 =4,31 52,68 3.63
3 =22.27 37.79 4,135
4 =22.23 12.65 4,135

ETe=,5534E=02 EVAPe=,40alT7E=02CH/HEUKRE
ENTREE PREPAR



SYMBULES SUPELRPOSES UANS LE GRAPHIQUE SULVANT(A=ANCIEN.N=NOUVEAU)

PAS JUUK ASN*PAS JOUR ASN#PAS JOUR A=N*PAS JOUR A=N«PAS JOUR A=N*PAS JOUR ASN®PAS JNUR AEN#PAS JOUR ASNaPAS JOUR ASN*PAS JOUR AmNe

_-—_m Mo N E >

3 2« AnF® g 4, A3te }9 19, BSFw* 20 20. b=F+ 31 31, Asge 32 32, AeB# 33 33, AmB+

LABES K

«390E+

» 328E+

«266E+

204E%

s183E+

sBOGE*

MeS5e
MsSa
MeSe
MaSe
MeSe
MeSs

M 52« STEPPE A RANTHERIUM SUAVLULENS
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