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SUMMARY

A brief introduction is given to the GABHYD model of the Great
Artesian Basin., Detailed instructions are provided on how to

run the model and how to analyse and present the results using
interactive console programs on the CSIRONMT system run by the
Division of Computing Research of C3IRO and based on their CDC
CYBER76 computer in Canberra. These interactive vrograms are
suitable for most applications of the GABHYD model. Some special-
ized applications might require a more detailed knowledge of the
model and the computer system on which it is run. For these cases
the user is referred to the model description. Listings of the
interactive programs and naming conventions for data files are
provided in the Appendix.



1. BRIEF DESCRIPTION OF THE MODEL AND ITS CALIBRATION

The GABHYD model was designed as a regional groundwater management
tool. Its purpose is to provide a basinwide assessment of the artesian
groundwater resources of the Great Artesian Basin and of their response to
various alternative management programs. The requirements to consider the
entire basin simultaneously and to keep the model within reasonable limits of
complexity led to a regional type of model which is not suitable for consid-
eration of individual bores or small detailed areas, but rather of areas at
least 25 km square and preferably larger.

From among the alternative types a finite difference numerical
model to be run on a large scale digital computer was chosen as the best
compromise., For solution by the finite difference method all data have to
be defined on regularly spaced gridpoints., For the GABHYD model a square
grid was adopted with a separation of 25 km between the gridlines. The
Great Artesian Basin fits into a rectangle containing 67 such gridlines
counted from west to east and 58 gridlines counted from south to north
(Fig. 1). Each intersection of gridlines is called a node and represents
an area of 25 km by 25 km of which it is the centre.

Discretization in the vertical dimension is by aquifer group
(Fig. 2). The first aquifer is the watertable and is given the number O
in the model. It is considered constant, i.e., the model does not attempt
to recalculate it. The second aguifer is given the number 1 as the first
confined aquifer. In reality it represents a group of aquifers, which are
considered as one hydrologic unit and broadly correspond to the agquifers
composed of Cretaceous rocks. Only a few data are available for this
aquifer and although it had to be included in the model for continuity
no detailed calibration could be attempted and the model results for this
aquifer should not be used. Aquifer number 2 in the model broadly corresponds
to the aquifers of the Jurassic age and again includes a number of
geologically different units, which are however considered one hydrologic
unit (Audibert, 1976). Results from the calibration of the model indicate
that this assumption is not always entirely valid (Seidel, 1978). Aquifer

no. 2 is the main aguifer of the model.

For each of the two confined aquifers and on each gridnode the
model prototype defines the hydraulic parameters (horizontal transmissivities,
vertical leakage factors, storativities) and the state variables (potentials,

discharges). For the watertable the potentials only are required.
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2.

The model'determines in turn for each node of each confined
aquifer the complete waterbalance. Outflows, including well discharges,
are subtracted from inflows and the balance is made up from storage.
Through the storativity of the aquifer at a particular node the storage
there relates directly to a corresponding pressure head or potential.

The flows between adjoining nodes are calculated according to Darcy's Law
from the difference in potentials and a conductance factor. This conductance
correéponds to the transmissivity for horizontals flow and the vertical
leakage factor for vertical flows. A special case of vertical flow is well
discharge. Here the potentizl difference is between the aguifer pressure
head and the elevation of the well head (usually close to ground elevation).
The conductance here is a coefficient determined from-the records of net

pressure at the well head and of the corresponding discharge.

Water balances are thus determined in squence row by row and
column by column throughout the grid and for each aquifer. Each complete
traverse of rows, columns, and aquifers is calied an iteration. The model
progresses through time in small steps. For each step a number of iterations
is executed to define a new set of potentials. For the duration of each
step it is assumed that all the flow rates remain constant. In this
particular model the flow rates are calculated at the end of the time step
('implicit' formulation). An exception is the calculation of the discharge
which is performed between iterations rather than during them. The discharge
calculation is in effect 'explicit! which is important when considering the
maximum length of time-steps used by the model. If the time~-steps are too

large computational instability through the discharge calculation may result.

The horizontal boundaries of the model are defined either as
impermeable barriers by zeroc transmissivities, or as permeable boundaries
defined by prescribed constant potentials. Vertical boundaries consist of
an impermeable basement beneath aquifer 2 and a constant prescribed potential

in the watertable above aquifer 1 (or above aquifer 2 where 1 does not exist).

The definition of the appropriate boundary conditions was the major.
problem during the calibration of the model. Calibration was by a direct
method where interior transmissivities were determined from the potentials

available as recorded data and from boundary conditions. The boundary
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conditions in this context are one conductance value or one flow rate value

on each distinguishable separate flow path. Because the flow paths starting

in the recharge areas branch into multiple discharge boundary paths, vertical
leakage paths and well discharge paths one separate conductance value or flow
rate was needed for each. Ignoring well discharge the required boundary
conditions would be the transmissivities along the discharge boundaries and

all vertical leakage factors. Very little information is available on these

and the calibration would have been rather unreliable if it relied on these data
only. However the situation is improved considerably by including well discharge
values, 'In recent times, artificial discharge has become the major outflow

from the basin overall and the dominating flow rate in the developed portions
"of the basin where it hence forms a dominant boundary condition for calibration.
Well discharges are recorded data and hence the calibration of the model is
quite good for the developed portions. However care must be taken when using
model results for areas which are distant from areas with recorded discharges
and potentials. Results for those areas depend on the assumption that

hydraulic parameters can be extrapolated over that distance and on the

variable quality of geological information on the sequence and thickness of

formations.

The sequence of information processing by the model is illustrated

in Fig. 3.

In the job preparation step a manipulation file is coded which
defines year by year and for each node how the well discharge is specified.
It is ‘through this manipulation file that the various management alternatives

are implemented on the model.

The second step is the running of the model. The model reads the
geometry and parameter data as determined by calibration. It then reads from
the model manipulation file the model control parameters including the time
range over which the model is to run. The starting potentials are obtained
by searching the potentials data file for data for the first year of the
specified time range. For the time range specified the model advances by
a major time step in years and a minor time step determined dynamically
from model control parameters. Discharge specifications are read from the

manipulation file for each major time step and remain valid for that time step.



JOB PREPARATION to run use OPERA interactive program

1 Code discharge manipulation

tile for all major time steps

~MODEL RUN | . to run use OPERA

Read constant parameters
Read control parameters
Read storting potentials

Major time step loop

For major time step
decode discharge specification

Minor time step

Set initial potentials
Recalculate free flowing discharge

Calculate new potentials

Write out all current
potentials and discharges

END

_RESULT PROCESSING to run use OUTBOX and GRAPH

Extract selected data

|

i Print or drow extracted data

_ - Figure 3 Model Processing Sequence:
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4.

Free flowing discharge is recalculated for each minor time step from the
specifications valid for the major time step (e.g. discharge coefficient)
and the potentials current for the minor time step. At the end of each
major time step the model writes out the potentials and discharges for

each gridnode and aquifer.

The third step is the processing of the model results. The
original output from the model is complete and very voluminous. The function
of the result processing step is to produce selective results corresponding
tc thé need of the user. As long as the files containing the original model
output are retained results can be re-presented in different forms in response

to changing requirements.

The model and its calibration are described in greater detail in
two separate records (Seidel, 1978). It is recommended that the user refers
to them for a more thorough understanding_of the capabilities and limitations
of the model. The instructions on how to use the model on the CSIRONET system
based on the CDC CYBER 76 computer in Canberra are presented in the following

chapters.



5.

2. PREPARING A PROBLEM FOR SOLUTION

To prepare a problem for solution it must first be defined in

rigorous terms and then be coded. Definition of the problem includes:

o Examination 6f whether a new model run is required or whether
results from previous runs may be used;

. Determination of whether the model is suitable in terms of
applicability, scale and accuracy;

. A statement of the model operating requirements in terms of
time range, required discharge management, and background
data.

The next step then is the coding of instructions for the model
run, A special coding language was developed far this purpose. Although
it requires some time for a user to familiarize hihself with this coding .
language the saving it offers in time and effort as against direct coding

of the model are considerable.

2.1 Defining the Problem

The major considerations in determining the suitability of a
problem for solution by the GABHYD model are -

Pirstly, the problem must be one of predicting discharges and
potentials, Water chemistry and temperatures are not calculated by
the model,

Secondly, the aquifer under consideration must be included in the
Jurassic sequence, Older (deeper) aquifers are not included in the
model and for younger ones (e.g. Cretaceous) not enough data were

available for an adequate calibration.

Thirdly, the accuracy required of the results must be within the
capabilities of the model. The model is not designed to predict
short term events of less than one year duration., Its geometrical
grid .is based on a spacing of 25 km. There is no point in attempting
to distinguish between bores less than 25 km apart, The smallest



area which is recommended for separate treatment and predictions is

50 km square,

Fourthly, conditions simulated by the model should be not too
different from the ones used for calibrating the model. This applies
to time and space, The further the area under consideration is
from recorded data for the calibration the less reliable the result,
As far as time is concerned the model may be used for long term
predictions as long as the evenis experienced during the prediction
period are not too far out of the range of events experienced during
the calibration period. ®igure 4 shows on a printed map the location

of gridnodes where data were available for calibration.

After examining the suitability of the problem for solution by the

model the following steps are required to prepare for coding the problem.

1. Specify the time range for the model run, Starting conditions
must be available for the starting year of the time range.
Select suitable starting conditions from the model data catalogue
(catalogue of historical data files and of previous model runs).
If necessary expand model run time range backwards to connect

with suitable starting conditions,

2, Specify a suitable discharge background. The discharge background
consists of the discharge specification for those areas with
which the model run is not specifically concerned. If the
objective of the run is to study what would have happened during
the historical period up to 1970 but assuming different discharge
controls then the recorded discharge figures provide a suitable
background for the remaining areas. If the model extrapolates
into the future however some extra thought has to be given to
the background specification. A file of extrapolated discharges
assuming no management changes from 1970 to 1999 exists but may

not always be suitable as background.

3 Plot the position of the proposed new discharges on a map with
'the model grid superimposed. Tabulate the proposed discharges
per gridpoint (node) and year, If the new discharge is directly



controlled (pumped) no further specifications are required,

If the discharges are free flowing, i.e. they depend on the
potentials, then supplementary data are required for each grid
point where free flowing discharge is specified. These are a
groundelevation/temperature correction and a discharge co-
efficient. Where discharges were recorded groundelevation/
temperature corrections are determined and will be automatically
assigned unless the user specifies them explicitly. Discharge
coefficients are available for the same nodes for specific

years of the historical period and can be used as guides, Where
none is available use table 1 to calculate the groundelevation/
temperature correction and determine a discharge coefficient
from the target discharge and net p}essure, or as a first

approximation specify controlled instead of free flowing discharge,

TABLE 1 Groundelevation/Temperature Corrections (metres)

Bore Water Temperature (°C)

Depth(m) 20 30 40 50 60 - 70 80 90 100
100 .3 .4 8 1.2 1.7 2.2 2.8 3.5 4.2
200 o4 o9 145 2.4 3.4 4.4 5.6 6.9 8.3
300 S 1.3 2,3 3.6 50 6.7 8.5 10,4 12,5
400 o7 1.8 3.1 4.8 6.7 8.9 11.3 13,9 16,7
500 +9 2.2 3.9 6.0 8.4 11,1 14.1 17.4 20.9
600 1.1 2.6 4.6 7.2 10,1 13.3  16.9 20.8 25.0
700 1.3 3.1 5.4 8.4 11.8 15.5 19.7 24.3 29.2
800 1.4 3.5 6.2 9.6 13.4 17.7 22.6 27.8 33.4
900 1.6 4.0 6.9 10.8 15.1 20,0 25.4 31.2  37.5

1000 1.8 4.4 7.7 12,0 16.8 22,2 28,2 34,7 41.7
2000 3.6 8.8 15.4 24,0 33,6 44.4 56.4 69.4 83.4

Correction = Groundelevation-Temperature correction (m)

Net Pressure = Potential - Correction (m)
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2e2 Coding the Problem

Tﬁe model requires comprehensive and explicit specifications of
discharge for each gridnode'and each major time step. To ease the task
of preparing these complex discharge manipulation instructions a special
translating program was developed which prepares a data file of coded

discharge instructions from relatively simple commands.
The available commands are subdivided into

- Major Option Keywords for specifying general operating condifions
e.g. model control parameters, discharge background etc.

- Discharge Option Keywords for specifying details of discharge
manipulations, e.g. free flow,

- Range Keywords grouping discharge options into consecutive

time ranges. -

Most keywords are followed directly by a data list. The form which
was adopted for the data specification is what is known in the FORTRAN
language as 'Namelist'. The data items which can be legally specified for
a particular keyword are contained in a list which is referenced by a

'‘Namelist~name', The applicable FORTRAN Format is

$Namelist-name Dataname 1 = Datavalue 1, Dataname N = ,..$
/

The first 8 sign must be in column 2 of the input line followed
immediately by the Namelist-name, then in arbitrary order any data
specifications separated by commas and then to terminate the input line
another § sign. An arbitrary number of data specifications may be included.
Extreme cases are either to define every data item legal for the Name List
or none at all. The latter has the effect of satisfying the reqﬁirement<
that a data specification line has to be provided yet without altering in

any way the data values assigned by the program as default.

The syntax of the coding language for manipulating discharge is
presented in tables 2, 3, 4 and 5 and in figure 5, '

Table 2 is a listing of the Major Option Keywords and of their



functions, All Major Option Keywords are followed directly by a line of
data specifications éxcept ior keywords CCONTROLLED and END., END does not
require any data, CONTROLLED is followed first by the Range Keyword NEW
TIME and then a data line specifying the time range which applies to the

discharge specifications to follow.

Table 3 lists the Discharge Option Keywords and the type of
discharge manipulation specified by them., Fach Discharge Cption Keyword
is preceeded by the keyword N¥W CODX., The Discharge Option Keyword is
followed by one CODE Namelist data specification line and then by one or
more COORDI Namelist data specification lines.

)

Table 4 lists the various ‘amelists, their functions, and where

they may occur. Namelist TIVME may occur in different options. For each

Namelist there is a list of legal data names,

Table 5 lists names, the names of data items legal within that
Namelist, definition of the corresponding data item and an automatic

default values are usually safe but not always useful,

The structure of a typical instruction set is illustrated in
figure 5. Major options, e.g. to set model control parameters, are invoked
first followed then by the CONTROLLED option., This defines the discharge
for a number of consecutive time ranges (two in fig. 5). It may then be
followed by another Major Option Keyword, e.g. to redefine free flow well
discharge coefficients or to copy a section of previously used discharge
specifications, and then another CONTROLLED option for the following

- period etc,

The detailed definitions of the Major Option Keywords are:

MODELCON This option produces a header to the discharge manipulation

file containing control parameters for the model, Namelist MODEL is to be
used for data specification., Of the parameters which can be defined through
MODEL several may be left at their default values. These are TMF, MAXI,
ORFI, CON, NCAR. The default values for these have been arrived at by

experience, STEP should be left defined as.1 (year) unless there is a
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TABLE 2 Major Option Keywords

Kevword Option Invoked Namelist
MODEILCON Specify model control parameters MODEL
FREECOEF Calculate free flow discharge coefficients FLOW
HISTORIC Compile discharge file from recorded data TIME
COPY OLD Copy old discharge (manipulation) file onto new TIME
CONTROLLED Discharge manipulation instructions follow n.a,
END Ho further instructions Neas
TABLE 3 Discharge Option Keywords
Keyword Option invoked
CONTROLLED Discharge is prescribed unconditionally
CONTTHRES as above but subject to threshold pressure exceeded
FREY FLOW Free flowing discharge unconditionally
FREE THRES as above but subject to threshold pressure exceeded
ELEVATED Free flowing modified by raising outflow level
MAXIMUM Free flowing restrained to maximum
MINIMUM Free flowing but maintained at minimum
TABLE 4 Namelist Names

Name Data specified Occurs in
MCDEL Model run control parameters ' MODELCON
FLOW Year for which discharge coefficients are

calculated : FREECOEF
TIME Time range and file type specification (HISTORIC, COPY

(OLD NEW TIME
CODE Discharge control data | any discharge
option '

COORDI Range of grid nodes (coordinates) any discharge

option




1.

TABLE 5 Namelist data items and default values

Namelist Data
Name Name Definition Default
FROM starting year for model run 1880
TO final year for model run 1881
STEP model (major) time step (years) 1
™F minor time step incremental factor 1.5
MODEL YMIN 1/YMIN = minimum minor time step (years) 365
YMAS 1/YMAS = maximum minor time step 1.0
MAXF maximum number of iterations in minor step 20
ORFI overrelaxation factor (not used this version) 1.0
CON convergence limit in metres 0.01
NCAR flag to call CARRE overrelaxation (not used) 0
FLOW AT year for which discharge coefficients are determined 1970
FROM first year of time range 1880
TIME TO last year of time range 1881
STEP time step in years 1
FILE (refer to text for details) 1
DISCH discharge in ma/s 0.
THRES threshold pressure head in metres 0.
CODE RISPIP extra elevation of outflow (m) s
MAXDIS maximum discharge (m3/s) "V
MINDIS minimum discharge (ms/s) O
FLOWCO free flow discharge coefficient (mz/s) O
GELEV groundelevation/temperature correction (m) O..
WESTFR  gridnode range western limit 1
EASTTO . gridnode range eastern limit 1
SOUTFR gridnode range southern limit 1
NORTTO gridnode range northern limit 1
COORDI BAST east-west gridnode index ) 1
WEST east-west gridnode index 3 interchangeable 1
NORTH north-south gridnode index )
SOUTH north-south gridnode index 3 interchangeaple X
AGUIFR aquifer number
CONTI continuation code 0




Major Option Keyword
Namelist Data

Major Option Keyword
Namelist Data

CONTROLLED

NEW TIME.
$TIME Data

NEW CODE

Discharge Option Keyword
$CODE Data

$COORDI Data

$COORDI Data

NEW CODE

Discharge Option Keyword
$CODE Data

$COORDI Data

NEW TIME
$TIME Data

NEW CODE

Discharge Option Keyword
$CODE Data

$COORD! Data

Major Option Keyword
~ Namelist Data

Figure 5 Nesting of Instructions

Record  1978/70
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specific reason for wanting a less frequent specification of discharge and
less freguent output from the model., It refers to the major time step as
‘defined in the model description., YMIN defines the minimum minor time

step and YMAX the maximum (as number of subdivisions applied to each year).
Both may be left at their default values except when significant changes in
free flowing well discharge might occur in this case a value of 4,0 was
found more suitable for YM:X. The values for FRCM and TC need to be
specified to determine the operating time range for the model run. MODELCON

should be invoked only once and at the beginning of the sequence.

FREECOEF This option specified that free flow discharge coefficients are

to be calculated from the recorded data at a particular year. The recorded
data are obtained from the data files RUNDIS for discharge, RUNPOT for
potentials, and CORLEV for groundelevation/temperature corrections. Whenever
free flow is specified as a discharge option and no separate discharge co-
efficients are provided then the coefficients calculated by invoking

FREECOEF will be used, FREECOEF may be invoked at any time

between other major options. The Namelist associated with FREECOEF is FLOW
and has only one legal data item called AT, which is the year for which

data are to be extracted from RUNDIS and RUNPOT for calculating the co-

efficients,

HISTORIC This option specifies the compilation of a éeparate discharge
file from actually recorded data. Two types of discharge file can be pro-
duced, the historic type, identical in format to RUNDIS and model output
discharge files or the manipulation type used as model input. The Namelist
associated with this option is TIME, The meaning of data items FROM, TO,
STEP is as defined in table 4, FILE = 1 specifies that a historic type,
FILE = 2 that a manipulation type discharge file is to be produced.

COPY OLD This option serves to copy part or all of a previously produced
discharge file of either type onto the new manipulation file, Its main .
purpose is to avoid duplicate coding when only a minor modification is to be
made to a previous manipulation file, e.g. if a different set of control
parameters is to be used with the same discharge specifications., The
agssociated Namelist is TIME., FROM, TO, and STEP are defined as above but
FILE = 1 specifies the input file from which the copying is done as of the
historic type, FILE = 2 as of the manipulation type.
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COYTROLLED This is the major discharge manipulation option. This keyword
must be followed by the Range Keyword NEW TIME and then the time range
specification through Namelist TIME which applies to all the discharge
options to follow until a new Range Keyword NEW TIME or another Major
Cption Keyword is encountered., ¥FROM, TO and STEP are as above. It should
be noted that STZP should agree with the corresponding specification under
the MODXLCON option, FILE may be specified as O, 1, 2 and serves to define
the discharge background to be applied. Discharges are first set to this
background and then modified by the specific instructions through discharge
options, TILE = O specified that all discharges are to be set to zero first,
FILE = 1 causes the discharge background to be copied from the historic
discharge file RUNDIS. If FILE = 2 a manipulation type file is used as
background. £ small change has to be made in this case to the control cards
heading program MANMCD (see model description, Seidel 1978) to make the

aprropriate file accessible,

'The Discharge Option Keywords may occur only within the CONTROLLED
major option and must be preceeded by a time range specification through
NE% TIME. The format for the discharge option specifications is (see Fig. 5)
NEW CODZ
Discharge Option Keyword"

$CODE ;iwevsaedata §

$CO0RDT ,uesesodata §

CODE allows the specification of supplementary data for the
discharge option selected. Usually only one or two of the data items legal

within the CODE Namelist will be required.,

The gridnodes (coordinates) to which the discharge option is to be
applied are defined through the COORDI Namelist, Grid coordinates may be set
as single coordinates e.g. EAST = 15 er as a range of ceerdinates, e.g.
WESTFR = 10, ,BASTTO = 20 or as any combination thereof, e.g. BAST = 15,
SOUTFR = 30, NORTTO
supplied for each discharge option. In this case all but the last of the

40. Several such coordinate specifications may be

coordinate specification lines must include the item CONTI = 1 to indicate

that the spedification continues.
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The detailed definitions of the Discharge Option Keywords are:

CONTROLLEZD (not to be confused with the Major Option Keyword of the same
name). The discharge is prescribed unconditionally for the time range
specified above and for the g¢rid nodes specified through COORDI. The dis-

charge value itself is assigned through CODE by data item DISCE = value.

CONTHRE; The discharge is still prescribed but no longer unconditionally.
The condition is that the net pressure at the well head exceeds the threshold
pressure defined as TdkzS = value through CCDZ. Both THRE. and DISCHE have

to ve defined. GzLEV the groundelevation correction is required for cal=-
culating the net pressure from the potential and unless specified separately
through CCDE a value taken from data file CORLZV will be used. If no value

is available from CORLEV the default value is used instead.

FREE FLOW  The discharge is free flowing unconditionally. The data
specifications through CODE may be for ¥LOWCC the discharge coefficient,

and GSLEV the groundelevaiion/temperature correction, If any of them is not
specified substitutes will be taken from the last call to FREECOEF for
FLOWCO or from CORLEV for GzZLzV,., If neither is available the default values

are used.

FREE THRES The discharge is free flowing but subject to the net pressure
- exceeding a threshold pressure, Data specification through CODE is as for
FRXE FLOV but with the additional item THRES to be defined.

ELEVATED As for FREZ FLCW but the outflow level \well head) is artificially
raised, e.g. by installing a riser pipe, by an amount specified by RISPIP

through CODE.

MAXIMUM As for FREE FLOW but the discharge is limited to a maximum discharge
specified by MAXDIS,

MINIMUM As for FREE FLOW but the discharge is prevented from falling below
a minimum discharge specified by MINDIS.

A typical'coding sequence using the above coding language is:



1)

2)

3)

4)
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set Model Contirol Farameters

¥ODELCOR

" $MODAL FRCM = 1940, TO = 1980, YMAX = 4.5

Calculate free f{low discharge coefficients as valid for 1970
PREECOEF

SPLOW A7 = 19708

ipply historic discharge from 1960 to 1970
CCPY OLD
$TIME FROM = 196C, 70 = 1970, FILE 18

Manipulate discharge ffom 1970 to 1980 in two time ranges.
CONTROLLED

specify first time range, background from historic file

NEW TIME

3TIME ¥ROM = 1970, T0 = 1979, FILE = 1%

specify free flow for node 35, 45 with flow coefficient of 0,05
KZwW CODE
FRYE PLOW
$CODZ FLOWCO
$COCRDI WEST

0,058

35, NORTH = 453

specify second time range 1975 to 1980, same background
NEW TIME

$TIMZ FROM = 1975, TC = 1980, FILE =.18

specify free flow for nodes 35,45 34,46 34,47 34,48, each
with discharge coefficient 0,07 and each maintained at minimum
discharge of 0,100 mi/s (100 1/s)

NEW CODE

MINIMUM

$CODE FLOWCO = 0,07, MINDIS = 0,1%

$COORDI EAST = 35, SOUTH = 45, CONTI = 18

SCOORDI EAST = 34, SOUTFR = 46, NORTTO = 48§

END

Major option keyword END could be replaced by any other Major

Option Keyword if another Major Option was to follow, or by NEW CODE if

another discharge option within the same time range was to follow, or by
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NEW TIMT if a new time range within the CONTROLLZD Major Option was to be

defined - for further discharge options.,

3 DUNNMING MHE MCDFEL THRJUUGH THY INTERACTIVE TERMINAL

The CPERA interactive program was developed to allow persons with
little or no experience with the CY2TR 76 computer of CSIRONET to use the
GARHYD model on this computer., A compromise had to be made between
implementing all possible oxtions of the GABHYD model and oproviding a simple
operating system, ¢fs stated in chapter 2 some GABHYD options require that
some special data files, e.g. a previous model manipulation file be attached.
Such operations are best done with the assistance of someone who is familiar
with data file management on this computer and for this reason the facility -

is not included in OPERA. The following data files are used automatically

1)  For job preparation (generating manipulation file)
ARTCAI, »URCAI, ARTCAZ recorded discharge data 1880=-1970 RUNDIS
historic discharge file 1950 to 1970y for calculating background
RUNPOT potentials fiie 1950 to 1970 discharge coefficients

CORLEV groundelevation/temperature correction file 1970

2) For running the model
MODGEO model geometry file
MODHYD model hydraulic parameter file

It is assumed that the user has completed the coding of the model
run as described in 2,1 and 2.2 and that he is either familiar with the
operation of interactive terminals on CSIROMET or has read the relevant

instructions of Appendix A.

3a1 Model Preparation Step

Punction of the model preparation step is to run the translator
program which translates the instructions coded in accordance with 2,2 into
the model manipulation file. The manipulation file is stored under a name
specified by the user and will be used in the next step for running the

model,
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The required interactive program is called OPERA and if not
available on the interactive system because of prolonged inactivity it can
be reloaded simply by dropping the card deck program called DISCO into the
job stream for batch processing. OPERA should then be available again
shortly (typically 1 hour). !o start using it log into ED on 'the inter-
active terminal (see Appendix i) and then type
C/orrrA/$
the user will then be asked to type in PREP or RUN,

The correct answer for the job preparation step is

PREP

then the user is requested to identify the job with his name, e.g.

JOHN BROWN

the next request is for a name for the manipulation file to be produced, e.g.
MANIPU

then the user is requested to type in the coded instructions as described
in 2,2, PFollowing the typing of the last coded instruction, e.g. END, the
linefeed key is operated twice in succession., This signals the end of the
code entry.

The computer should then reply

'PREPARATION JOB SUBMITHI'ED'.

During typing care must be taken that keywords are spelled correctly and
start in column 1 and that Namelist-names start in column 3 preceded by

$§ in column 2,

A sample dialogue is reproduced in figure 6,

3.2 Model Running Step

After confirming that the preparation job has run correctly log

into ED and start sequence by

L/OPERA/$

OPERA will reply as before but this time the user replies with

RUN

OPERA then requests the user to provide his name for identifying the job, e.g.
TOM JONES

then the user is requested to provide the name of the file containing the
starting potentials for the model run, e.g.

COMPTO

then the name of the manipulation file to be read, e.g.



:[ /Jopera /%
CARPHYD MCOOFL PFERATING CYSTEW
FOH RUN PREPARATION ENTER ‘PRFP’
FLSE FNTER 'RUN T FOR RUNNING THE MODEL
tprep
STATE YOUR NAMF PLEASE
tseidel
TYPE IN THE MAMF CF THF MANTPULATION FTILF 10 BF WRITTEN
tmannNni
TYPE TN RUNNINMC TNSTRUCTTIONS ASG PER YMANUAL
FOLLOWING THE L AST INSTRUCTION (END) DEPRESS LINE FEED KEY TWICE
CISPLAY CODE MODE .
tmodelcon
: %model from=1950, to=1970%
:freecoef
: Fat o
$F10w at=1970$
tcopy old - .
: $time from=1950, to=1970,file=1%
tend - B
PREPARATINON JOPR SURMITTED, CHECK RESULTS BEFCORE RUNNING MODEL
END . -
tq -
SYSTEM 2 -
H= -
- B, %668 CPU 11ME %0, 208
407,520 KC F ILF 10"“f$‘0.054
1.610- K€ STATN 10 - $0.012
0,219 R0 @ C$1.25 °  $0.274

Figure 6 Sample Dialogue Job Preparation

Record /1978 -
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MANIPU

then the user is requested to provide file names for the model output first

for the potentials e.g.

PSA611

then the discharge file, e.g.

DSA611

these names should be unique to avoid confusion of different model results.

Following entry of these names OPERA notifies the user that the run has been

submitted for processing. A sample dialogue is reproduced in figure 7.

4. PRESENTING THE RESULTS

The model writes out data files containing all the potentials and
discharges for each major time step and each gridnode. This form of
output is complete, and rather cumbersome to analyse directly. For example
a model run over ten years produces 118000 lines of output, each line con=-
taining 6 data items in scientific notation., Such large data quantities
are best searched, summarized, and presented using the computer, A frequent
user of the GABHYD model might consider to design and write output analysis
programs to suit his particular needs., However for the occasional user
a set of data extraction and presentation programs has been provided which
is expected to meet most requirements. This group of programs is called
QOUTSYS and is accessible through the OUTBOX and GRAPH interactive programs
described in chapter 5 or through batch processing of programs PLOTAR and
PROCCO, '

4,1 Overview over the Available Options

The major steps in analysing the model results are: extraction

and processing of selected data, and presenting the extracted data,

, The routines available for data extraction and processing are
summarized in table 6 and described in greater detail in 4.,2. Broadly the
function of the extraction routines is to

- extract a specified set of data, e.g. potentials for a specified
year and aquifer (MAP)
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- extract two specified sets of déta and relate them, e.g.

drowndown as difference between two sets of potentials (FUN)
TABLE 6 Summary of Zxtraction Routines

Interactive Batch

Name Name Function
MAP SIMPRI extract single data set
FUN TWOFUN extract two data sets and relate
DIS TOTALQ summarise discharge
LEA LEAKAG calculate vertical leakage
BOU BOUNDG calculate boundary discharge
TIM TIMESE extract data vs. time

- summarise the well discharges for specified areas over specified

time periods (DIS)

- calculate from extracted potentials and hydraulic parameters the
vertical leakage for a specified year between specified aquifers
(LEA)

- calculate from extracted potentials and hydraulic parameters the
boundary discharges and recharges for specified year and aquifer
(BOU)

- extract specifiéd data for specified area over a specified period,

calculate averages for area if more than one gridnode (TIM)

For each of these extraction routines a range of presentation
options is available, These presentation options are either based on the
line printer and produced in the same job step with the data extraction, or
are based on the line plotter. In the latter case the extracted data are

temporarily stored on disc and then accessed by a second job step for plotting.
The presentation options are in brief

- a small map produced on the line printer, approximately A4 size,
values coded as letters of the alphabet. _
- a large map produced on the line printer in sections, values
' printed in scientific notation with 4 significant digits in the

mantissa.
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- a simple tabulation vs. time (for TIM extraction only)

- a printer produced and automatically scaled 1 page plot of data
vs., time (for TIM extraction only)

- a contour plot of a data array on 25 cm plotter, or 70 cm plotter,
or 35 mm film

- a perspective simulated 3D plot on 25 cm, 70 cm plotter or 35 mm
film,

The step by step procedure to use OUTSYS is:
1) Tabulate what data are to be presented and in what form,

2) I1f several output documents are to be produced subdivide the
output requirements into groups for processing. The limitations
for each processing group are that only four different data
files can be accessed at the same time, and only one data set

can be sent for line plotting at a time.

3) For each processing group specify four data files (even if less
than four are actually needed).and number them as 10, 20, 30, 40
and for each of the extraction routines to be used note down the
relevant option parameters (see 4.2), e.g. aquifer number, data

" type, function code.

4) Use PROCCO for batch processing or OUTBOX (see 5.1) for pro-
cessing through the interactive terminal, The result will be
printed output and optinally an extracted data file for further

processing, i.e. plotting.
5) To plot extracted data file use PLOTAR for batch processing or
GRAPH (see 5.2) for processing through the interactive terminal.,

Completion of step 4 is a prerequisite for starting with step 5.

4,2 Description of Individual Options

Details of the individual extraction routines are given first,
A specified range of presentation options is available with each of the
extraction routines, Details of these options are provided following the

description of the extraction routines.
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MAP (SIMPRI) This is the most elementary of the data extraction routines.

The user specifies a data array by data file number, the data type code
(see table 7), the year for which they had been stored, the aquifer
number. He also specified whether normal or log spacing is to be used for
character coding on a small map (see presentation options), the length of
the maptitle in characters, the map title, and a presentation option.
Avqilable presentation options are S for small map, L for large map, B for

both, D for generating extracted data file for plotting.

FUN (TWOFUN) This routine which extracts two data sets and then relates
theh was produced initially for producing maps of drawdowns but was then
extended to include other simple functions. The user specifies two data
sets, each with the same parameters as for MAP, he specifies normal or log
spacing for small maps, map title length, the map title and then a function

code which relates the two data sets. These codes are

+ sum of data sets _
- subtract second from first
* multiply

/ divide first by second

A arithmetric mean

{2 o]

harmonic mean

percentage positive difference

=

absolute positive difference (error)
TABLE 7 Data Type Codes
Fast-west directional transmissivity

N North=south directional transmissivity

Vertical leakage factor

wn

Sterativity
W Watertable potential

I Potential at beginning of time step or previous potential
P Current potential or potential and end of time step

Q Well discharge by gridnode

g Groundelevation/temperature correction

il Aqﬁifer thickness
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When specifying either P or E as function code a standard error
for the entire array (either percent or absolute) is calculated and
printed in addition. The same presentation options as for MAP (8,5,8,0)
are available, Care should be taken that data sets are compatible in

particular that both are defined over the same areas,

DIS (TOTALG) well discharge totals are calculated for part (region) or

all of an aquifer. A region is specified by using code R and providing the
bounds of the region as gridnode indices, The user specifies a data file
number for extracting discharge data, avstarting year, end year, and a

time step in years. Calculation proceeds by subdividing the interval
between starting and end year into steps of the specified length. For each
step an average discharge rate is determined and multiplied by the length
of the time interval, The discharge volumes are summed for each step to

provide a total volume of well discharge for the specified period.

LEA (LEAKAG) This routine is provided to calculate and present the

vertical leakage for a particular aquifer. The user has to specify two data
files by their numbers, the first containing the aquifer potentials, the
second the hydraulic parameters. For each of these data files‘the user
further specifies the year and the aquifer number. The following directions

of vertical leakage may be specified by code.

3] upward leakage to aquifer above
downward leakage to aquifer below
leékage balance (U + D), positive if aquifer receives more
than it loses through leakage

A A1l options (U, D, & +)

The results may be presented as small map or large map or both
(options S, L, B).

BOU (BOUNDQ) This routine calculates the lateral boundary flow on permeable

prescribed head boundaries. As for the previous routine the user specifies
potentials and hydraulic parameter files., Results may be presented as
small map or large map and are positive for recharge and negative for dis-
charge flows,
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TIM (TIMESE) This routine extracts data from up to four data files

simultaneously for 4 time range. %ach data file is numbered (10, 20, 30, 40)
and further specified by data tyﬁe code (table 7) and aquifer number. For
the data extraction the user specifies starting year, end year, time step
in years, and the region by gridnode bounds (indices west, east, south,
north) over which data are to be averaged. The total number of time steps
must not exceed 100, Por each time step and each data file separately the
routine extracts the data for the specified region and averages them,

When the last time step has been executed the average values for the region
for each time step and each data file are available in four separate
sequential lists. These can be tabulated (T), plotted on the printer (Q)
or both (R). Vhich of the data lists are plotted is specified by a

numeric code:

0 all four lists (10, 20, 30, 40) are plotted
1 only the difference between 10 and 20 is plotted

\N

only the difference between 30 and 40 is plotted

5 10, 20 and their difference is plotted
7 30, 40 and their difference is plotted
9 all four lists and the differences 10=-20 and 30=40

Tabluation is always for all four lists and both differences.
Any of the four data files can be eliminated by giving it the file number

00. The corresponding list will be filled with zeros.
The result presentation options are:

Small Map This presentation is designed to provide simple first glance in-
formation in the form of a one page printed map. Each gridnode of the model
is represented by one line printer character on the map, The range of
values of the extracted data is subdivided into 24 classes corresponding to
the letters of the alphabet and the value on each node is printed as the
corresponding letter at the corresponding printer position. Subdivision of
the range of values into classes is either normal or logarithmic. It

should be noted that on most printers the vertical spacing between lines is
larger than the spacing of horizontal print positions. This causes a

vertical exaggeration on the resulting picture., (Fxample fig. 8).



[ /Jopera /%

CABHYD MODEL- OPERATINGL SYSTEM

FOR RUN-PREPARATIUON ENTER ‘PREP '

ELSE ENTER JKUN " FOR-BUNNING THE MCOFL
trun /

STATE YOUR NANME PLEASE
tseidel =

TYPE 1IN THE —NAM& GF-THE FILF CONTAINING STARTING POTENTIALS
1 star7n.

TYPE IN NAN‘E OF MANIF—'UL ATION FILE TO BE USED
tmannND1

TYPE IN NAME CF PCTENTTALS FILE TG PE PRODUCED
:pro 9AN

TYPE IN MAME OF DIQCHARGF FILF TO BE PRODUCED
:d rg 980 . )

MODEL RUN SUBMIT'FE
C ATA.L.D.G_D-I-S?D RG-980,1 D LUMRXWC .

Figure 7 Sample Dialogue Model Run

Record /1970
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Figure 8 Sample Smaii Printed Map

Record /1978
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Large Map This presentation provides detailed information, Values are
printed on a grid almost exactly square and the value on each gridnode is
printed as a four digit mantissa together with a two digit exponent. A
leading decimal point for the mantissa is assumed but not printed. The
3461 e.8. stands for .3461 x 10% ~a5a8

04 -01
stands for =-.2588 x 10-1 = $.02588, Total size of an assembled map for the

printed value = 3461. or the value

|

67x58 grid of the model is approximately 1,00 x 0.75 metres. The map is

printed in four separate strips which may then be spliced together,

Tabulation vs. Time, This presenta%ion option is one of the two available

together with the TIM extraction routine., Up to four data items can be
listed simultaneously plus in two separate columns the differences between

them., An example of a tabulation is presented as figure 9.

Print-plot of Data vs, Time This is the second presentation option available

with TIM, Up to four data items and the differences between pairs can be
presented simultaneously. An example using the same data as figure 9 is
presented in figure 10. Jcaling in the horizontal and vertical directions is
automatic., This presentation is intended to provide first glance information.
Because there is only 50 vertical print positions available vertical
coordinates have to be rounded to match the nearest available position,

This produces a stepped appearance of the graphs. The exact values obtained

from the tabulation should be used to prepare smooﬁh plots,

Contour Plots This is a machine contouring routine producing output either

on a small line plotter (width 25 cm) a large plotter (width 70 cm) or a

35 mm film., If an entire model array of 67 x 58 elements is contoured on

the larger plotter the scalingAwill be almost exactly 1:2500 000 matching
many of the available base maps. T..e user should not attempt to contour
incomplete results, e.g. maps of recorded potentials only. The user specifies
a2 minimum, maximum, and a step value for the contours. The user may further
specify whether data values at the data points are to be plotted on the.
.same map., Not all data poihts may be plotted however if doing so would

cause overcrowding of numbers.: The user may send for plotting either the
entire data array or only part of it. A part plot is defined by the limiting
grid indices for west, east, south and north. ®igure 11 is an example of
potentials contoured for the entire basin, figure 12 shows the contour map

for only part of it with data points plotted on.



EXTRAPOLATION VS NEW DISCHARGE FOR AREA BOUNDED RY 21e22,15#18

FILE NUMBER 10 o -0 -

2
DATA TYPE ] P 0 ]

AGUIFER NO, 2 2 2 2 COLi{=COL2 COL3=COLA4
YEAR

1981 89,179 87,398 ”,000 2,000 1,781 n.020
1982 89,179 85,990 @,200 7,020 3.189 2,000
1933 : 89,178 84,751 ”,000 2,000 4,426 n,000
1984 89,177 83,660 ”n,200 7,000 5.513 2,000
1945 89,176 82,69% f.200 n,000 6,483 2,200
1986 89,175 81,811 n,000 n,000 7T.364 2,200
1987 _ 89,174 8,998 7,009 B,200 8,178 2,200
1988 89,173 8m,247 0.200 f.000 8,930 2,200
1989 89,172 79,53% n.000 2.200 9,638 2,000
1999 89,171 78,864 n,000 2,720 10,307 2,000
1991 89,170 78,228 2,000 0,000 10,942 2,000
1992 89,169 77,023 ”n,000 2.000 11,546 2,200
1993 89,168 717,044 7,200 2.700 12,124 2,200
1994 89,167 76,489 2,000 2,000 12,678 2,000
1998 : 89,166 78,956 n,000 n,020 13,210 2,700
199¢° 89,168 75,44% ”.000 2,000 13,722 2,200
1997 . 89,164 74,949 ”n,000Q ?2.200 14,216 2,200
1698 ' 89,163 T4,472 2,000 ”n.000 14,692 2,200

Figure 9 Sample Tabulation vs Time

Record /197"8A




EXTRAPOLATION VS NEW DISCHARGE FOR AREA BOUNDED BY 21w=22,15=18

ﬂ-.-.-...--..-...-.....-...'..---”-.'.'---'.’--.n-’---..Q“-.--.-.----..-.-

CHARACTER
CHARACTER
CHARAGTER
CHARARTER

100.709
98.700
96 .M20
94,m00
92.m00
90.nn2
88.m00
R6.NAD
84,000
82.n00
RQ.PAD
78,000
Te.MoR
T4.000
72.000
72.000
68,00
66,700
~4.702
62.M0Q
42,000
58.Mm00
56.M02
S4.0M02
52.A00
SP.nP0
48,000
d6.mo@
44,000
42,n00
42.m29
38,000
36,000
34.000
312,m00
12.000
28,m00
26,000
24,000
P2.000
20.000
18.700
16,000
14,000
12.700
19.000

8.M22
6.M02
4,m00
2.m00

Record

& FILE 10 DATA P AQUTFER 2
8 FILE 3?2 DAYTA P AQUTFER 2
C FILE =0 NATA G AQUIFER 2

D FILE «P DATA O AQUIFER 2 CHARACTER QO=zA=B CHARAbTEP 1=

1981 1983 1985 1987 1989 1991 1993 1995

A A A A A A A A A A A A A A A 2

B

8
B R
B R
R B B
B B8 R B
) B 8
0 o
6 o0 0
e n o
6 0 0
n 0
0 0

0

1 Y I 1 1 1 1 1

1981% 198% 1988 1987 1989 1991 199% 19958

Figure 10 Sample Print Plot
/1978
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CONTQUR FROM 0. T0

400.00 CONTOUR INTERVAL OF

20.000

PT(3,3)= 0.

FIGURE 11 SAMPLE CONTOUR
INDEX RANGE W 1E 67 S 1 N 58

Record 1928 (70

MAP WHOLE BASIN
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Perspective 3D Plots These plots are provided to aid the visualization of

complex surfaces. They are most useful for demonstrating the shapes of
surfaces like aquifer tops or bottoms (structure contours) potentials, or
drawdowns. Again the entire or part of the array may be specified, The
angle of view and the perspective effect are controlled by specifying in
actual (not grid) coordinates the location of the eye and the location of
the point in the object looked at. These coordinates refer to the origin
of the model grid (point 1.1) and are in kilometres for the horizontal and
metres for the vertical direction. The eye must be outside the positive
quadrant of the coordinates, i.e. at least one of the horizontal co-
ordinates must be negative. The point looked at must be inside the positive
quadrant, The vertical coordinates define the steepness of the angle of
view, HZxamples are figures. 13 and 14, The respective coordinate values
for eye and poin% are printed at the bottom of the figures. A4n additional
variable to be specified is the vertical exaggeration as multiple of 1000,
4 good value for potentials maps was found to be 2. (=2000. overall).
Contours may also be included in the perspective view but are not always

aiding the visualization.

5e RUNNING OUTSYS THRQOUGH THS INTHERACTIVE TERMINAL

The interactive programs required are OUTBOX and GRAPH, If they
are not available in system storage because of prolonged inactivity they can
be reloaded into the system by submitting for batch processing a card deck
called DISCO, All interactive programs for the GABHYD model operating

system are reloaded by this program at the same time,

Before using the interactive programs described below the user
should have completed the step by step preparation described in 4.1 i.e.
all output'requirements have been grouped and listed together with the

relevant option codes and parameters,

561 Extracting and Printing Data Using OUTROX

Log into ED on the interactive terminal (Appendix A)
then type
[/ouUTBOX/$
This starts the main branch of the program and OUTBOX requests the user
to specify four data files (10, 20, 30, 40) one by one by supplying the
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file name and if necessary the cycle number of the appropriate file e.g.
CORLEV, CY=2 '
specifies cycle 2 of data file CORLEV, if the cycle number is omitted the
most recent cycle is referenced. The user then specifies the name of the
extraction routine, e.g,

MAP '

the legal extraction routine names are listed on table 6.

The program then branches to the requested extraction routine,

MAP identifieé'itself through the message

MAP PLOTTING ROUTINE MAPPLOT 7

WHICH DATA FILE IS TO BE ST:RCHED (10, 20, 30, 40)?

the user replies with the appropriate number, e.g.

30 .

the user is then asked to specify the data type (see table 7) €ee

Q

then MAP asks for the year for which the data were written, e.g.
1965 '

then the aquifer number, e.g.

2

then whether normal or logarithmic spacing is to be used, .

This applies to the Small Map presentation option (see 4.2) only, e.g.

N

then the user specifies the presentation option as Small Map (S),

Large Map (L), both of these (B) or writing of the special plot file for
contouring or 3D plots (D). Note that only one such plotfile may be
generated for each separate OUTBOX processing run. e.g. specify

B

then the user specifies the space required for fitting the output rounded
to the nearest 10 characters, e.g.

60 |

and then to types in the actual title, e.g.

TRIAL OUTPUT MAP

‘finally the user retprns to the main branch of OUTBOX by typing

20$

FUN identifies itself as FUNCTION OF TWO ROUTINE., The user is asked to
specify the file number for the first of the two data files, e.g.
10

then the data type code, e.g.
P



27,

then the year for which the data were written, e.g.

1960 '

then the same information is provided for the second data file.
The user then specifies normal or logarithmic spacing for any
Small Map presentations, e.g.

L

then the space required for the output title, e.g.

70

then one of the function codes as listed in 4.2, e.g.

then the map title, e.g.

DRAWDOWN MAP 1960

and then returns to the main branch of OUTBOX by typing

208

DIS identifies itself as ROUTINE TO CALCULATE REGIONAL OR TOTAL DISCHARGE.
The user is requested to specify the file number for the discharge data
file, e.g. |

30

the time step for the calculation in years and as two digits, e.g.

05

the starting year, e.g.

1950

the final year, e.g.

1970

the aquifer number, e.g.

2

the type of presentation option (S, L, or B), e.g.

. :

whether the discharge is to be summed for part (region) of the basin (R)
or for the entire basin (T) e.g.

R

the western limit of the region as grid index in two digits, e.g.

09 _

and likewise the eastern, southern, and northern limit, the space set
aside for the title, e.g.

60

the actual text of the title, e.g.



28,

TOTAL DISCHARGE 1950-1960, REGION 09/15/10/20
the user then types

208 |

to return to the main branch of OUTBOX

LZA identifies itself as VERTICA LZAKAGE FLOW ROUTINE,

The user is requested to specify the number of the file which contains

the hydraulic parameters, e.g.

40

then the year for which these ﬁad been stored, e.g.
1970

the file number for the potentials,file, €ee

10 )

the corresponding year, e.g.

1970

the aquifer number for which the leakage is regquired, e.g.
2

normal or logerithmic spacing for Small Maps, e.8.
N

the presentation option, e.g.

B

the space required for tne title, e.ge.

50

the code specifying the leakage direction, which may be U, D, +,
A

then the actual title, e.g.

LEAKAGE MAP 1970

and finally to return to the main branch

20%

BOU identifies itself as BOUNDARY DISCHARGE ROUTINE,

A, e.g.

The user is requested to specify the number of the file which contains

the hydraulic parameters, e.g.

40

the year for which these nad been stored, e.g.
1970 | ' | ’

the file number for the potentials data, e.g.
10
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the year, e.g.

1970 _

the aquifer number for which the boundary discharge is required, e.g.
2

whetrier normal or logarithmic spacing is required on only Small Maps, e.g.
L

the presentation option code 5, L, or B, e.g.

B

the space required for the title, e.g.

50

the actual text of the title, e.g.

BOUNDARY DISCHARGE 1970

and finally to return to the main branch of OUTBOX

20%

TIM identifies itseli as VARIABLES VS TIME PLOT AND TABULATION. The user
is requested to specify one by one for four data files the file number
(00 if not to be used), e.g.

10

the data type code (table 7), e.g.

P

‘the aquifer number, e.g.

2

After specifying these for all four files the user then specifies the

time range and step.by the starting year, e.g.

1940

the final year, e.g.

1970

the time step in years as two digits, e.g.
05

the code for the presentation option as tabulation (T), quick-plot’

(Q), or both (B), e.g.

B

the plotting function code (see 4.2 for details), e.g.

1

then the range of gridnodes for which data are extracted by their indices
as two digits, first for the western limit, e.g.

15
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then likewise for east, south, and north, then the user types in‘the actual
text of the titie, €e8e

CHANGES IN POTENTIALS 194C to 1960

which may be up to 60 characters long and then types

20§

to return control to the main branch.

Main Branch After typing 20§ the uéer is asked to provide the name of an
extraction routine, if another one is to be run in the same processing
step or to type SUBMIT, e.g.

SUBMIT

the user is then specified to provide a name for steering the generated
plot file, e.g.
JB PLOT

the message

JOB SUBMITTED

then indicates that the job has been sent to the computer for actual

processing.

562 Plotting Contour Maps and Ferspective Views Using GRAPH

GRAPH operates on the plotfile which is written through using

PROCCO for batch processing or OUTBOX on the interactive terminal. To
operate GRAPH log into ED on the interactive terminal (Appendix 4) and type
‘[/craPE/$ '
GRAPH identifies itself by replying
OUTPUT PLOTTING ROUTINE and requests the user to specify the section to be
plotted by their grid node indices.
Through OUTBOX an entire array was extracted and stored on the plotfile,
The user can select any specific portion of it or the entire array for
plotting by specifying indeces, e.g. 51, 67, 40, 50, as indices for wést,
east, south, north; The user can then chose a perspective 3D view by typing

58 or a contour plot by typing

108.

Perspective 3D View The user specifies the vertical exaggeration as a
multiple of 1000, e.g.
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0.5

then the coordinates for the eye position, horizontal coordinates in km,
vertical coordinates in m, e.g.

-1000., =1000., 400, '

specifies -1000. km west, -1000, km south, 400.m up,

Data must be separated by commas as shown. Next tﬁe user specifies likewise
the coordinates of the point looked at, e.g.

500., 400., 200.

and then by code whether contours are to be drawn (1) or not drawn (0), e.g.
1

Then control returns to the main branch.,

Contour Plot The user specifies on the same line and separated by a comma
the lower and the higherAlimits for contours, e.g. '
0., 400,

then the contour interval, e.g.

20,

a code to indicate wheth-r data points are to be plotted on (1) or not

(0), e.q.

0

then control returns to the main branch.

Main branch® On return to the main branch the user is requested to type 14§
for output on the small plotter, 15§ for the large plotter and 16§ for 35 mm
film, e.g.

16% ‘

Output on 35 mm negative is the clearest, and enlargements from it are
suitable as publishable figures. Finally the user provides the name of the

plotfile which was generated through OUTBOX for this purpose, e.g.

YBPLOT

and the job is sent for processing automatically.

6. NOTES ON MODEL OPERATION THROUGH BATCH PROCESSING

All major programs belonging to GABHYD are available in object
code on a program library called GABLIB on the demountable magnetic
disc pack reserved for the GAB project. The programs for running the model
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and analysing the output are:

MANMOD for coding the manipulation file

RUNMOD for running the modei

PROCCO for extracting and printing output

PLOTAR for contouring and 3D perspective views

All subroutines called by these programs are available on the same library

and need not be specified separately.,

To run one of these programs througn batch processing the user
has to set up a deck of control cards to:
attach the program library GABHYD
attach all data files required by the program
load the relevant main program |
execute that program

store the program output files

For all programs, except RUNMOD, the user also has to provide
the data expected through the standard input file, e.g. the coding
instructions for MANMUD., To do so the user must be familiar with the
programs and it is recommended that he consuit the description of the
GABHYD model (Seidel, 1978) for details.,

Acknowledgement: The line plotter routines accessed by some of the
output programs utilize the NCAR Graphics package modified for use
on CSIRONET by J.F. 0'Callaghan and K.G. Shields.,
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APPZI'DIX A INSTRUCTICNS FOR USING THE INTERACTIVE TERMINAL

The following instructions apply to the CSIRONET interactive
system based on the CDC CYBER 76 computer in Canberra and refer to the

CRT console terminal by CDC with standard keyboard.

The interactive programs prescribed in this manual are what is
called "Rox Programs!" written with the instructions available through ED,
the interactive editing program of CSIRONET. Therefore the user has to

connect with ED to access the interactive programs for running GABHYD.

On the terminal's keyboard there are a number of control keys

which are blue instead of black. The ones of particular importance are:'

CNTRL for some special commands as described below
RETURN "carriage'" return without line feed

v line feed and carriage return
The SHIFT key corresponds in function to the upper case

shift key on a type writer

To type in a line the user first types as on a type writer
-nd then uses the & (line feed) key to transmit the typed line. To remove
typing errors the user may delete the last typed character by operating
simultaneously the special control key CNTRL and the key for G (Rell).
An audible bleep will indicate the deletion of the character. The deleted
character will remain in the line as displayed but will not be
transmitted. Alternatively the user may cancel the entire line before
transmitting it by using the RETURN key instead of the linefeed and by
typing a fresh line. Once a line has been transmitted by operating the

linefeed key it cannot be recalled.

Before "logging in" the user should ensure that the system is
operating by typing first CNTRL and P simultaneously and then ?., The
system should reply:

NODE EST = time of day

and display a colon on the next line indicating that commands may be entered.

To log in the user must have access to the account codes for the

GAB project registered with the CSIRO.,
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To log in type

*CYI

the computer replies

PROJZCT ID ?

renly with the project code, the computer then replies

USER ID ?

enter the user code, the computer then asks

NCDE?

the correct reply for transactions at the BMR is CP, then

SYSTEM?

reply with ED, then the computer replies

ED VERSION date of version

*NUL

and displays a color indicating readiness for further commands.

From now on the user shouldi continue as described for the individual
interactive program., ' '

If 2t any time the computer replies

PERMANENT ¥ILE NOT IN SYSTEM

it is likely that one of the interactive programs needed is no longer

available in system storage and should be reloaded by running program DISCO.

If at any time the session has to be terminated, e.g. because
of an irrecoverable error the user can log out at any time by typing

simul taneously CNTRL and P, and then T.

>During the running of an interactive program the execution
sequence can be restarted by typing in 1§ at any'point where the user is
requested to type n$, with n any number other than 1, The exception is
when running OUTBOX where a re-start should be carried out by typing
C/ourBox/$ |

After an interactive program has completed normally the user can log out
by typing in

Q

to which the computer will reply

SYSTEM?

the logging out is then completed by typing another

Q

Alternativeiy the "emergency Stop" CNTRL and P, then T may

be used to log out at any time,
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CAPPENDIX ® LISTINGS UF JnTERACTIVE PROGRAMS
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.100
CONTROL CARCY PRUGRAM mANMpD

MANMUD, YLY,YUL, Tey,

OMMENT, SelvEL EXT4k2
MOUNT, VvSN=CDc2, SNSUMRS A,
ATTACH,GAR,GARLIp, iNeNrRAW(, 0iaNMRS341,
ATTACH, ARTCA) ,aRTCAY, TusOMRXAL, SvaUMRS 34,
aTjaCH,5uRCA,ouUBCAat,TusuMrXwl,SizUMRE34],
ATTACH,AxTCAg,aRTCAR, TusuMRXWC,SNIUMRS3Y],
ATTACH,Cul ,CORLEV, 1N3DRRXWC, oNsDMRS34Y,
ATTACH'PUT'RuNPOT.lD:DﬁQ;mL,aN=DMHj341.
ATTACH,QuTS,xUNDLS, lusuMnXnl,SnsyuMKrSs4y,
REGUEST,MAN, «PF ,5NSDMRD>T 41,
REWUEST,uld, «PF,oNsMMR 341,
LIBPARY.!.GAb.I,
l.IBLUAD, LAB, MANMOD,
FEXECUTE, MANMUD
CATALOL,MaN, , IDsDMRXnWC,
£X1T,U,

GaR

RETURN,GAaR,ARTCAL,0uDCAL , ART LA, CGLL,POT,UDIS,MAN,DLS,

£xlT,S§,

RETURN,GABR,ART AL, 5UpCAL,arT A, COL,POT,UD 8, MaN, DTS,

CONTROL CARDS PRUGKAM w~UnMyL

NUNMOD, YL, YU, Te2¢,F1ePy,

COMMENT, SEIVEL tXTdow GABR
MOUNT,VvSnECBc?, SNsuMRS Uy, 7
ATTACH,GAR,GABL Iy, IDslimRAWC,svaDMRS341,
ATTACH,GeD, MUDGED, L0=DMRXWL ,oNsDMRS34,
ATTACH,HYD , MUDRY(, L0s0MRAWE, 0M30MRS34),
ATTACH,PUT,,10=0MRXxwL,oNs0OMRS34Y,
aTTACH, MAN, , 10=OMRAWL ,ONsOMAST4,
HEUUtS",UIa' s Pf ,aN=Df".93341 °
REJUESTY,CAP, »PF ,S5NDMR34Y,
LIBRARY",GAB,'.
LIBLOAD, A8, xUNMOD,

FEXECUTE, nUNMQD |
EXLT, U,
CATA&LO0G,CAP,,ID=UMRYWC,
CATALOG,DYS,,losDMRXwC,

EXIT,U,

RETURN,GAR,GEQ,HYN,PUT MAN,D|S,CAP,
kx1T,S, »
HETURN,GAR,GEO,HYN ,PUT MaN,D1S,CAP,
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ROx PRUGRAM CUTBUX

é/UUISVS/Eb£$“$357®6m°®1u511@18$1$éIQ$

g/PLtAbE SUPPLY 0N LiNc pELGw NAME (AND CYCLE ND,Y OF LATA FLLE 1oy
;/TEN./I'@'?/NAME UF NATa FILE 2¢/3/Twe,/1°0°%2R77.

;/NAME OF DATA FLLE 39/8/Tnl,/1%c%38H7/

:/NAME OF WATA Flig w2/S/Fud,/7Ll%cary/

;/TYPE IN NAME OF DINEGT 20UT1aE FUR NEX] STEP Ox 2UoMiT/83951351151251351
;/bELECT OUTFUT QPTTUN awxD Ty®p I~ NaMg UF APPROPRLI&TE RQUTINE/
SS/tEOP/Z'a'J(1';)sua/1ezo=jus/-thyz
:J(l'S/MAP/[/MAPBOA/b@B)US/*tGw/ _ N 7 L
égtlfSI‘UN/(/FuNBOA/$ﬁ=JuS/*LOP/ '
;3(1'S/L;A/L/LtABUA/o@=iuS/§u0P/
;i(l'S/BuU/(/SUUoHA/$9=\Ua/'c0r/
23(1'3/915/[/OlSQnK/$9=)U5/‘L”P/
:3(1'5/71H/(/71”b01139=)1=$h;

sgltLOP/FE?/UK SMART LuY, LET US TaY AGA[NY

gg/TYPE NAME FOR PLUIFLLE /Ut uFo/PLu,/)1%0°\n/UUl/72/J00 SUBMITIEDL/

ROX PROGRAM MAP

;’/MAP PLUTTING RQUTINE '"’-AF’FLUT/EaSa/nEUP,?/L)/Q;‘S;sq_sSs&s?sesﬂS
'gth1Cn GATA FllLe 1S Tu bf ScERCAEY (14,8P.,) 7/2°¢0°0

;INHAT IS5 THE TYPE OF VAT (L, F OR w) 2/164R}i"vi"J
:(EDR_NHICd_YEAR_HAﬂ TrnEY pEcs STORED 2/14k170’J
2/NHAI“15 THE AQUTFEK WO, 37/¢3xI’2°)

;/NORMAL OR LOG, SFALING (1 uP L) 7/28RI‘0c]
;/S"ALL“(SJ,MAP._LAQGE (L) ~aP, uR 30 PLUT (U) ?/3pR1°c’J
A

2/LENGTH OF MAPT[TLE I~ (HARACTERS/33R[°¢‘J

17

2/TYPE I THe MAP TTILE/Z2°¢°Jd2/TYPe 233 10 CUNTINUE/
-]
L/70UTBOX/63
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HOX PRUGKEM FUN

1 | | SEo- - -
2/FUNCTIUN OF TWU ROUTINE/EEnS/#cOP/L/F /95548550878 0817518%
leOﬁ FIKST JATA FllLe aé;ciFY:/?/Nuﬁogﬁ UF FLLE (l6,eP,4)72°2°d
;/DATA fyDL COUE 2/1uR1%a?J?/Y0bn 2/14RT°2°12/7a0yTFEN ND,2/23R[%p°J
;/FOR SECONC DaTa FILE:/?/NUMPLQ OF FILE 2/471°0°2al

;/UAIA TYPL COUE 2/1¢F1°0 =l 2/1EAR 2/18R[%0%4ay?/AGUlFER ND,2/25R1%0°%)
:/NORMAL fin LOG, SHALING (10 uP L) 2/28KT®n’]

25140 (3), LARGE (L) “aP, u® 3u FLUT (L) 2/3uFi°@*J

2/MBF T1TLe LEWGTH T weaRACTEXS/ 538172702/ SPELIFY FUNCTLONAL RELATION/
;ZVALID COUEd ARE #+,=,x,/,A,n,r,cts8xl’n’)

;3IYPE Ine MAP TITLE/E%6%2/71YFE 208 Ty CONTINGE/

F A

:;Hlllﬁﬂ//(/uUTQU(/ga

80X PRUGKAM (EA

;/VERTICAL LEARAGE FLNr rROUT NG/ 23S/ %cCP/2/0L/25354%85%5087568

:/FOR HYUm JPARAMETERD OPrCLFY FPILE NU,(1g,e?,,,)/2°0%J2/YEAR/IU4R] " J
;/FOn POTENTIALS SPFLIFY FILL w /aR[?2%2=02/YEAR/18RI"2?)

:/AnuIFEh NOJZ/R23RL1 v V2 /MURMmAL UP LUGARLITAMIC SFACTING (N UR L) 2/
;SRI'@'J?IaHALL (S) u®R LARGE () MaP 2/3uRl’c*y

;IMAP TITLE LENGTH Iw LHARACTEKS ?/35R[’p°J

;/;EAKAGE UP () Duwn (D), pALANCE (+#),0R ALL (A) 2/35R[’¢’J
gltvPE IN MAP TITLE/L%6’i/7TYPE 2% TU CONTINUEY

i€DUTBUl/6$



ROA PRQGRAM pQy

g _
2/80UNUDAKY O]SCHARGE RUUTINE/Egdd/eEUP/T/R/25334558637%
;/FOR HYUR, FOKAMETERS BPFCIFY FilLe N (10,20,40) 72 0’ d2/YEAR/URT Q")
;/FOR POTENTLA&LS SPEﬁIrY FllLe ~0,74R1%y%2e0?/YLAR/ZL1AKI %]

2/A0uIFE~ NO F/RAR P02 /MiuRbaL Uk LuG, SPallnNu (N Ok LY 2/

[

PARKI?QCI/3MALL (3) uR LARGE (L) MAP 2/3yw]u’i

()

P/MAP TTTLE LENGTH TN (HARACTERS ?/34R[*y°y

7

?/TYPE InN MAP TTTLE/2°v2/71YrE 0% TL CONTINMUE/
e

[70UTBUX/kY

ROX PROUGHKAM (o

1 3
R/ROQTINEG TO CALCULATE RPeGuval Uk TUTAL OISURARGLE/EZRO/XEUP/Z1/5/2838435%6
S788%17¢%

P

27/ /JR/0ATA FLLE NO, W10 ,c%,,) T/9R1°9%J?/T1IME STEP (YEARS) IN 2 0lwITS/
s

KOL G JR/STARTING 1FAR 2/14R[7:*J2/END NG YEAR 2/18%1°0°J

4
P/AQUIFER NUJ/Z23RUPPPIcARNT /N2 70MaLL (S) UR LARGE (L) ™MaP 2/
) : .
32RT1°2°)/0l3CnaRGE PR KEGLIJN (R) On TOTAL AREA (T)/35R1°2°Y
()

?/3PECLIFY LIMITS OF KFulynm Ok aRghA By NOpE TDICES (E,0,93 Ux 53)/
7 g .

P/NESTERN LIMTT 2/3BRTPA*JIT/cA0ThER 2/742K1°2%02/730UTnErN 2/40RIE%
8

?/NORTHERN 2/5QRL1°y°J2/LeNLTrn UF TITLE TN (HARACTERS ?/33R1%0%¢-J_
17 .
2/TYPE In MAP TITLEZLf0®?2/TYFE 20% TG CONTINUEY/
0

L/70UTBUX/AS.
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ROX PRUGKRAM TIm

t -

P/VARIABLFS v& TIMe PLUT anih TaRULATLON/C20S/ 0P /2/T/7¢5554858037%0%19%
g/un TC POUR DaTa FTILES may r€ USELY, FILLS NUMREKED w? ARE IGNURED/
;/FOR FIRST L&TA Flue 9PeClFy FILE Nu,/Z°P*J2/0ATA TYPE/LPRIZO’)
;/AOUIFEN NQ /23R1°PIR/5FLOLD FlLe wo,/aﬂl‘w'e-J?/nATA TYPE/12R] %y’ =)
';/AQUIFEN NU,/2SR1°A%ay?/ThrInD FllLe WO, /2R[°17c=i?/D4Th [YPE/ILR] 0" =)
;/AQUIFEk NO/724nT°0°%eu2/FutinTu FILE NU,/bh['Q'?-J?IUATA.TYP&/‘}H['M'.J
;/fOUirER NO /726r1°2Teay?/ TNt [NTERKVAL FKOM YEAR/i4R1'w'q-J?/Tu 2/18Kr1
‘P'la

)
2/TIME STEP [N YeanS (¢ DYuli3) 2/6R[°0°2ey
19

L/7IM80A/8
;/uuTPuT Ay TApLL Ty, OUTCeriLdT (4), UR RUTH (R) 2/285%5485%08
;GRI’ﬁ’Js’RI/leJ?/FUNLTI“N COALE 2?2 (LONSULT TaBLe)/35R1’p°y
;/VAKIABLES AVERAGeD OVER 2 ~FOIUN BOUNDED RY/
:/wEbTEPN LIMIT NODE TwlexX (¢ CIGITS)/78RNT R*I2/EASTERN 2/42R1%Q°J
ZISOUYHERN 2/06R]TPII/NURTHERN /327

2]

T/TYPE In TITLE/Z2%¢?2/7VYPE 2u% Ty CONTINYE/
e?2

{70UTBUX/KS

CONTKOL CARDS PRUGKAM WUISYS

OGUTJOB, YLY,YLL, Te%d,
COMMENT, GAB (SELDEL EXTuby)
MOUNT, VSN2CB2?, SNSUMKS 34,
ATTACH,GAB,GABLIB,1D2DMRAWC, SN3OMRS 341,
ATTACH,GEQ,CALGED, LOEDMRAWL , oNsDMRS 341,
REGUEST,PLO, »PF,
ATTACH,TEN,,10=0MRXW(C,SNeDMRS341,
ATTACH,TwE,,IDsDMRXWC,ONaDMRS 341,
ATTALH,ThY,, ID=DMRxw(, SNeDMRS 34, -
ATTACH,FOIl, ) 1020MRXHC, SNEDMRS341,
NISPUSE,LUTPUT,STERIUCP, PR, ]
LIBQARV.*,G“E‘ i.ﬁ
LIBLUAD,GAB,PRUCCH,
EXECUTE,PROCCO,
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BOx PRUGRAM {RAPK

|

C/PLUTAR/2/ROUTINE FUR PLOTTLR OUTRUT/S/eEuP/253800
P

2/75PECLIFY LIMITS Nr SELT NN 10 RE FLOTTEL 3Y InDICES TN URDER/
: .
P/WEST, EAST, 0UTn, MUFIW (L,b, 1,67,1,98)72%6%

d4

2/TYPE Sp FOR & 35D, 14% Fiok A LLHTULUR PLYTY

5 : :
NS/*tOP/2/780/F2/5PLCiFY VERT, LXAGLERATIUN A MULTIPLE OF (2v@/687:8%
9133

b -_

275,25,/ JoR1%0*JF/SPFELIFY LUCATLICN OF fyf RELAT Ve TO doJeCiv/
7

?/t.b.'qf)mo'-bdgtismu' Fd‘; "V'Z/Z’M'

8

2/7COURCTIATES UF PLINY T UMJGELY LuURER al/7°p°

Q

?2/00LE FUR CUNTOQURS LRAMI (1) U wmUT DrAwnt (g)sz2°2°
10

0S/#ENP/L/CO/FR/L0n ANU nTue LIMITo FOR CONTUURS 2/2°2°11812%138

11 :

?/3PECIFY CONTUUR INTERVAL/2°2°2/TyPe LOUE  TF QATA PUINTS ARE/

12

2/10 RE PLUTTEW, Cult w LF wuTs2°e°

13 . -

2/TYPE 14% FUR QUTPU UN SMALL, 1Se FOx LoxGE PLOTTER, NN 163 FOR 35MM
FllM/

14

P/7TYPE Iy NAME OF FLUTFILE f00/PLu,/1%0°\A/FLU/LZ/J0B SUBMITTED/

15

N/xEUS/FOEUS/DISP/ul /D USPOSE, TaPLt, #PK /JRC14S

16

S/xEUS/FLUE0S/PLUTR/CEDZ/ATTACiI,COMTRAN,/2/CUMTRAN, /172148

17

S/UTSP/2/DISPOSE, TaPey, «F| 30 45,8TeCUNCP,/ ok
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PRUGRAM PLUTAR

PLOTAR, T37,r e,
COMMENT SFinte FaTuby
A1 TaCr,o,NCa~uTLLUT]ES,
ATTaCh,L,NCamomud ™,
a174CA, b, HCARSFFr,
ATTACH, TAPEY, FunXuwlTAD,
A)TACH,PLU, ,TusuMrXwC,
LIRKaKY,s,C,F,
FTN'SLIA'

LG9,

AT TACH,PLUTKARN,
PLOIRAN,

D1SPOSE, TaPey, erv,

PROGRAM pLOTAH(l“PiT,UU‘PUY,TAFL1,Thpce,TApﬁB,TAppﬂ,
LTAPESSOUTPUT , TAFELT2TnP LT, PLO, TaPEL 3k U)
OlMthION xL1w?J,rflﬂy1,ZL°.,13),M(¢ 71IQY) b[bJorp(lﬂj,
18(94,92) ,TA(4),1FL4),TC (%), T04)
CUMMNAN/ZLEY /L
CUMMON/ORFACE/TFPR, ToTh, I¥UTo, 1ORY, JURY, IORT, TUPPER, LSARIKT,
INCLA, THETA,HSRIKT,CRT,CLD, LN
tevel 2,2
REAU12,94) SeLed
DU 2 N21,4 '
TA(NYSTB(N)STCINYSTL (1Y stk
2 CUNTINUE
Iuki=g
1K [RT=]
NCLAa=g®
) 90 FURMAT (2 |
C REAU ASwAY UIMENSLIONS, T TLe &l a~RaY
REALIL1,91) Ly,Lv
91 FORMAT(11x,213)
QEAU(lllqe’ (TP(T1,1=21,1v)
92 FURMAT(124a19)
DU 120 l=1,LX
RE&LF1Y,93) (2ci,n),K=1,LY)
93 FyuRmMAT (12211 ,.,9)
122 CONTINUL
C READ INUEX RANGES Tu pE PLOTTLD
READ (1D, %) NXA,nwNXe,iNYR,ivY{
ENCUNE (35,9202, 18) NYXA, XL, YA, NYZ
9QU® FURMAT(L1UHINDEY RAMGE w3, 13,3m E2,13,3 Si,[3,3rn v3,13)
C READ COURDINATE INTERVALS &wD VeRTICAL SCabLlNy rAcTuko
' IF(SELCU,EQ,2n3D) REAUIIZ, ®) UX,DY,uV T
C READ LINE OF SIGHT LDuRDINATFa
' IF(SELCULEQ,2H3LY READIIA, %) 5(1),S5(2),5(3)
_IF(SELCU,EQ,2A3VU) READ(LIP,*) 5(4),5(S),5(0)
T IF(SELCULER,PR3Y) ReApu(1a,+) 1DRZ
C READ HIGH AND LOW LIMuTS FOR CONTUUR OR rmaLFTOME
] IF(SELCULER,Pn3UY Gu TC 1y



C READ UTmEwx oPECLAL FANAMETERS FuR CONKEC O

i

122

143
3291

In2e

Inal3

43,

REAL(M}2,2) FLu,nT
124 CouNY T

[P (SELCL,NE 2DOUY G T 9y
REAufi@,w) FluC
REALCML1D, %) ny
NUDTenSETz
CUNT TNUL
IF(SELCUL NE ,PRES)Y L T4 ¢
REAUMIVZ,#) NLeV '
Riﬂu(lz,g) NPT MR
I§Py =]
SPValLs=4y939,

12 CONT NGE
C SCALE axitS AND LlNg uF SIGRT
LRASel QU Np egmaiig ol Ty 10y
O 1aP IshxA, Na7?

I1x=1-

NaAed

A(lx,sjwix

O 1¢% ®aNyd, Y7

KYsKaMNYdel

Y(RYj3RwpY )
t“lcnuF(Sd,Qlﬂu‘,TD\ 5(!),\3(&\,9[1)
FOXMAT(BREYE 13 ,3K,3F7,u)
ENCOUE (32,92¢?,T0Y S(4),0(3),5(6])
FORMaT (1 {h OUKLING aT:,5F7,.0)
DDy= ) 292, %0V

ENGOLF (32,9283, Tu)udy

FORMAT (IBHYERT, EXAGGERATIUN,2a,F1¢,4,¢X)

S(3Y=S(3)wpv

o(6) =

S(6)xpV

1241 CONTINUE
C ASSIGN PLOT AFRKAY

104

9Qu

NNz 2

DO ty4 KsNyA,NY?
LD 124 lsNxA NX7
NNsNN+ |
A(NN)=Z(Ll,K)
IFLStLCO.EU.aHjD.AND,A(NH].Eu.-QQQQ') LAlIiN) 3y,
IF(SELCO,Ew 23N) AINN)BA (k) eV
CONT INYE

MXENASNXZ=NXA®]

NYZNY7aNYAed

WRITE(B,920) (TP(T1),1=21,17)
FORMAT(1x,1?At)

CALL
caLL
CALL
CALL
Capt
caLL
CALL
CapL

LINE(G,2,1224,0)
LINE(1@2d,2,1024,]5:)
LINE(1024,152,02,157)

LINE (@,150,0¢,2)
PHRX(50,112,Tr,52,7,7,2,2)
pWRX(5@.7B,'ﬂoav.ﬂ.b.ﬁ-ﬁ‘
PHBX(5QJQU1rDI“ﬁnchlﬂiﬁj
PWRX(SQQ,7Q,Tb,ﬂﬂ,m.=,ﬂ'?J

HAFTON
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CALL PuRA(S2¢,42, T, 4, *,5,7,2),

CALL FraAME

IFLSELLO NE273m) ot Ty jos

CALL SNFACE(ADVu“o”or'cull”ylsaeo)
125 COnNT Nyt

IF(SLLCO Re L) i Ti i

Ca L CONHEC(A,”Y,“A,NV,FL“,“l,'TNC,NbE‘,qu,NDUT;
106 CONT Nyt

IF(SELLDNE2mmba) ol Ty a7y

CaLL "AFTDN(ﬂp“x'NAI“VJFL"”lp LEV,NUP T, aPR™, TSPV, 0PVAL)
107 CONTINUE '

CALL FramE

CALL PwRL(SO,Spv, YoHENE 11 Ul Yo ekt 1

CaLlL FrAME

eNU

VUPURTsgs25/2/ 3%
SuUBPOARTIA/25/707%
SUBPORTE2/P5/5/ 87
CRYYP=y4

SCaLE=L

DEVe_LMETR]C
FrAMEDS] /]

ExEC
VUPQRT=p/712/2/73 .4
RNTAT=9,

SCALE=L

FRAMESE2/3

VIUPURTEZ2AgA /1200 /2wt /il g™

SUBPORTI2452¢/12¢Pg/e?u?/ury,

SUBPORTE29Na/12aR0 /4 a¢ny 1y

SCALEsL

CnTYP2U

TRANSE e} ) '

42 LP 1652 (PCP B 22222222
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APPENDIX C NAMING CONVENTIONS FOR DATA FILES

1. Model Parameter Files

These files are attached to the model automatically and are the

result of the latest model calibration,

MODGEO model geometry codes

MCDEYD model hydraulic parameters (vertical permeabilities,
storativities, directional transmissivities)

CORLEV groundelevation/temperature corrections (metres)

CALTHI aquifer thickness

24 Recorded Data Files

These data were obtained from the records directly, i.e. without
processing through the model. Where several recorded data items were
available for the same gridnode they were averaged.

YSN7310, Label $POTINTS$ mognetic tape. Recorded potentials

1880-1970

VSN6171, Label 3JRUNDISS masnetic tape. Recorded well discharges
1880-1570

HIDIOO recorded discharges ©1880-1900

HIDIZ20 recorded discharges 1900-1920

HIDI4O0 recorded discharges 1920-1940

HIDI6O recorded discharges 1940-1960

HIDI70  recorded discharges 1960-1970

wWhenever possible the smallest data file containing the required

data should be used to reduce the data search time,

3 Interpolated Data Files -~ Model Starting Conditions

In many areas, in particular where the model geometry is coarse
in relation to the aquifer geometry a significanf difference was observed
between the actually recorded potentials and the closest potentials
consistent with hydraulic continuity within the model, These differenceé
were recorded as an additive correction in file RECCOR. The interpolated

data files were obtained by
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- reading the recorded potentials
- subtracting RECCCR to produce "aquifer potentials”
- interpolating potentials by model where none are recorded

Yhen model generazted potentials are compared to recorded values
the corrections from RZCCCOR should be added to the model potentials. or

subtracted from the recorded potentials.

START steady state potentials 1880

STAROO interpolated (starting condition) potentials 1880-1900
STAR20 interpolated potentials 1900-1920

STAR40 interpolated potentials 1920-1940

STAR60 interpolated potentials 1940-1960

STAR70 interpolated potentials 1960-1970

RECCOR additive correction recorded - model potentials 1970
RUNDIS copy of HIDITO

RUNPOT copy of STAR70

4, Extrapolation Data Piles

EXPOO potentials extrapolated by model 1970-2000
EXDOO discharges extrapolated by model 1570-2000
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INDEX

Background, discharge definition
BOU, extraction routine

CODE, Namelist

Coding the problem, summary of steps
CONTHRES, Discharge Option Keyword
Contour plots, presentation option
CONTROLLED, Discharge (ption Keyword
CONTROLLzD, Major Option Keyword
COORDI, Namelist

Data type codes

DIS, extraction routine

Discharge option format

Discharge Option Keywords

ELEVATED} Discharge (ption Keyword
Extraction routines, summary

FLOW, Namelist

FREECOEF, Major Option Xeyword

FREE FLOW, Discharge Option Xeyword
FREE THRES, Discharge Option Keyword
FUN, extraction routine

GRAPH, interactive program

GRID, model
Groundelevation/temperature corrections
HISTORIC, Major Option Keyword -
Large Map, presentation option

LEA, extraction routine

Major Option Keywords

MAP, extraction routine :
MAXTMUM, Discharge Option Keyﬁord
MINIMUM, Discharge Option Keyword
MODEL, Namelist

MODELCON, Major Option Keyword
Namelist, format

Namelist, names

Net pressure

page

22,28

10,

14
24,
14
13
10,
21
22,
13
9’
14
1
10,
12
14
14
21,
30

12
24
22,
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page
N='w C0Dg, Keyword 13
NEW TIMZ, Range Keyword ) 13 -
OPER%, interactive program 16, 17
OUTBOX, interactive program 25
Output analysis, steb by step procedure 20
Perspective 3D plots, presentation option 25, 30
Presentation options, summary 19-20
Print-plot of data vs. time, presentation option 24
Small Map, presentation option - ' 23
Tabulation vs, time, presentation option 24
TIM, extraction routine ' 23, 29

TIME, Namelist 10, 11
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