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MANAGEMENT PERSPECTIVE

The Hydrofogical Simulation Program - FORTRAN (HSPF) is ‘a
mathematicil computer model, which simulates the movement of vatef
and poiihganis through watersheds and rivers in both natural and
man-made vate% ;ystems.

' HSPF is considered to be the most comprehensive‘management tool

presently available for continuous simulation of hydrology and water

quality in watersheds.

This document should be useful for users interested in applying

HSPF in watershed studies.




PERSPECTIVE - GESTION

Le Programme de simulation hydrologique - FORTRAN (HSPF)

est un modéle mathémathue sur ordinateur qui simule le mouvement

de l'eau et des polluants § l'intérieur des bassins et des rivigres,

dans des réseaux hydrographiques tant naturels qu'artificiels.

Le HSPF est considéré& comme l'outil de gestion 1le plus

complet actuellement disponible pour la simulation continue

de 1'hydrologie et de la qualité des eaux dans des bassins hydrographiques;



ABSTRACT

The Hydrologic Simulation Program - FORTRAN (HSPF) of the U.S.

Invironmental Protection Agency has been used for continuous

simulation of atreamflov in the Waterford River Basln Details of

setting-up and running the model on the NWRI CYBER 17} computer system

Gre presented together with a sample run.




RESUME

Le Programme de simulation hydrologique - FORTRAN (HSPF)
de 1'Agence-5e ptbtection de l'environnement américaine a &té
utilisé pbur la simulation continue du d6bit de 1l'eau dans le
bassin 'de la rivi&re Waterford. 1les détails de la préparation
et de 1l'exécutian du modZle sur le syst&me informatique CYBER 171

du NWRI sont exposé&s, et l'on donne un exemple d'ex&cution.

Pe
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INTRODUCTION

The Vaterford River Basin Urban Hydrology Study was jointly
initiated by :t'he Department of Environment of the Province of
Nevfo;xndland and Environment Canada. The main objectives of the study
were to examine the urbanization processes leading to changes in the
hydrologic and vate.r quality regimes in the Waterford R_iver Basin, to
pfovide a hierarchy of mathematical models describing such processes,
and to recommend solutions to specific water management problems in
the basin. Watershed modelling was a major component of the study and
was done for two different types of catchments - fully urbanized
severed catchments and for the entire urbanizing basin. 1In each case,
it was possible to use the existing models which had been previously
selected and recommended by the modelling subcommittee.

» The modelling of surface runoff in fully urbanized sewered
‘catchments was done by means of the ILLUDAS (The Illinois Urban
Drainage Area Simulator, ref. 8) and SWMM (The Stormwater Management
Model of the U.S. Environmental Protection Agency, ref. 4) models.
‘\For the entire river basin, it v’ias recommended to model the basin
hydrological response at two levels of .complexit'y. At the first
level, a relatively simple event model was to be used for the

modelling of high flows in the basin, For this purpose, the HYMO

_hodel (The Hydrologic Model of the U.S. Department of Agriculture,

ref. 10) was used. Such work has been completed and reported
elsewhere (6), (7), (9). The report that follows, documents the

procedures for the i-nstallét-ion and running of the H__SPF. model, release



7, on the NWRI. CYBER 171 computer system. The report should be

helpful in the future use of the HSPF model on the NWRI CYBER system.
DESCRIPTION OF HSPF MODULES

HSPF Modules

The HSPF is a set of computer codes that can co‘ntinuously perform
simulation on hydrologic and associated water quality processes in
pervious and impervious land surfaces and in streams and well-mixed
reservoirs. The HSPF is built on a systematic framework which
consists of a set of modules. The modulgs are arranged in a
hierarchical mode that permits continuous simulation of a range of
hydrologic and water quality processes. The reduced HSPF version used

in the Waterford River Basin contains three application modules and

five utility modules.
HSPF Ho‘dulle Functions

The HSPF Module Functions are shown in Figure 1.

HSPF Overview

s -8

The HSPF model is controlled by a User's Control Input (UCI) file
which specifies the modules (i.e. PERLND, IMPLND, RCHRES, COPY,

PLTGEN, DISPLY, DURANL, GENER) along with hydrologic, hydraulics and
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atmospheric parameters required to input to the model. An overview of

the HSPF model is shown in Figure 2.

PREPARATION FOR SET-UP OF HSPF MODELS

Source of Program Codes

Prior to set up of a HSPF model run, it is desirable to obtain
the current version of the program. The complete HSPF system
including the source code, documentation and stand alone programs is

available on tape and may be obtained by writing to:

Center for Water Quality Modeling
U.S. Environmental Protection Agency
College Station Road

Athens, GA 30613

U.S.A.

The tape includes the following files as given in (3) and repeated

here:

- source code for HSPF | \
- input sequence to compile HSPF

- object code HSPF

- input sequence to link HS?F

- HSPF Information File (INFOFL)




- HSPF Error File (ERRFL)

- HSPF Warning File (WARNFL)

- HS?F test input

- HSPF test"o'utput

- lists of HSPF subroutines (by number and alphabetically)

- HSPF User's Manual (text only)

- HSPF OSV's and data structures

- PERLND va-r:lablg memory addresses (for use in SPECIAL ACTIONS,
available in Release 8 version)

- source code for NEWTSS

- IBM input sequence to compile and link NEWTSS

-  NEWTSS INFOFL

- NEWTSS ERRFL

- NEVWTISS test input

- NEWTSS test output

- FTABLE generation program
An example of the files in the distribution tape is shown in

Appendix A. The installation instructions for HSPF (The User's

Computer System) is given in Appendix B.

HSPF_CYBER 171 Version

L4

The HSPF CYBER version is an earlier version of HSPF Release
7(5). The original core storage requirement of 377K of this version
was reduced to 177K for CYBER 171 by omitting submodules which
simulate water quality. The following submodules for water quality

simulation are eliminated in the HSPF CYBER 171 version:



Land Segment

MSTL - :. simulates the moisture and the fractions of solutes being

transpbrted in the soil layers

PEST -~ simulates pesticide behaviour
NITR - simulates nitrogen behaviour
PHOS - simulates phosphorus behaviour .

TRAC - simulafes the movement of a conservative tracer

Reach Section

FST - simulates general quality constituents

OXRX - simulates primary DO, BOD balances

NUTR - simulates ptimary inorganic nitrogen and phosphorus
PLNK - simulates plankton populations and association reaction
PH - simulates pH and carbon species

Subsequently, the example runs of HSPF on Waterford River Basin are

limited to simulate water volume on the Land Segments and the

streamflow 6n the Reach Sections.

.

Modification and Installation of HSPF
*ﬁ—“—__

The modification of the HSPF model was conducted by the Water

Planning and Management Branch (WPMB), IWD,VDartmouth, Nova Scotia and

the modified model was installed on the Bedford Institute of
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Oceanography (BIO) CDC CYBER 171 Computer. The modified HSPF CYBER
171 wversion was then transferred to NWRI under the terms of the

Waterford River Basin Study.

HSPF F¥iles Arrangement and Description

The modified CYBER version of the HSPF model is stored on the
NWRI computing system tape inventory. Some of the file names of the
WEMB version have been slightly changed and ‘rearranged, but their

basic contents of files remain the same.

The HSPF file arrangements and descriptions for the VWaterford

River Basin Study are listed below.

DABASE - sequential file containing records of data to be input

into the time series store file

TSSFL’ time series store file, read by the HSPF program

modules

HSPBINS

DUMPPF file containiig the binaries for programs:
HSPLOTB - piot program

NEWTSSB ~ time series store pProgram

HSPFB - HSPF program

ERRMESS - ‘DUMPPF  file containing . directories for fatal,

informative and warning error messages for the NEWTSS
and HSPF programs:
HSEFERR - error message directory

HSPFINF - informative message directory




SENTSS

DAYNTSS

HSPFMIN

DAYTSS
OUTTSS
HSPDAT

HSPLOT

"HSPROC

DAYHSP

OUTHSP

REACH

-7 -

HSPFWRN - warning message directory

NTSERR - error message directory file for NEWTSS

NTSINF -~ {informative message directory for NEWTSS

-;ubmit file for the NEWISS run, which creates the

structure and reserves the space for the TSS file

day file of NEWTWSS run

submit file to transfer data set records from DABASE

file to TSSFL

day file for the run of HSPFMIN

output!file for the run of HSPFMIN

User Control Imput (UCI) for the simulation run

plot program used to plot simulation results (note this

program stores in the HSPBINS DUMPFF file)

procedure file containing the following procedures:

HSPFRUN - 1loads and runs program HSPF

HSPF - allows thé user to edit the UCI, then
submit a job that runs the simulation and

produce plots and hard copies of simulation
results

dayfile for the simulation run

output file for the simulation run

Waterford River Basin user control input £ile to

simulate 29 months of streamflow

As seen from the above 1listing, it requires more than 20 files in

order to run the HSPF model.
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lDAIABASB AND TIME SERIES STORE (TSS)

Time Series Inventory and TSS File Length Estimation

The time series vbrksﬁeet provides a means of estimation of the

ISS file length. Examples are given in Tables 1 and 2.

Dataset Compilation

The dataset for Waterford River Basin Study (1), (2) contains the
following seven hydrometeorological parameters:

Dry buld temperature

Wet bulb temperature

¥ind movement

Precipitation

Radiation

Evaporation

Streamfloy

Each dataset comprises a time series of hourly values for three

years (0100 hour, May 1, 1980 to 2400 hour, May 31, 1983), except the

evaporation parameter which is a mean daily value.

<

Label and Format of Sequential Datasets

The input datasets need to be labelled and formatted according to

the HSPF manual specification (5) for transfer of data to or from

sequential files.



The above time series datasets are labelled as follows:
HYTMPF - dry bulb temperature (°C)
HYDPTF . -. wet bulb temperature (°C)
HYWNDS - ;ind movement (km/h)
TIPBUC - precipitation (mm)
HYDRADL - radiation (langley)
DHYLEVF - evaporation (mm/d)
HYWATA - streamflow (m*/s)
The HSPF Release 7 supported the following formats input:
input of 5 minute data
input of 15 minute data
input of 60 minute data
input of 24 hour data
input of semi-monthly data
input of monthly dafa

Further details of formats and fields for each of the above data

classes can be found in (5). Note algso that HSPF supports user's

format through FORMAT BLOCK. A typical example of the labelling and

formatting of sequential dataset is presented in Appendix C.

TSS SET-UP

Creates Disk Space for the TSS

As mentioned before, the stand alone program NEWTSS has to be run

to create the TSS file which is used by the HSPF modules. After the
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data set has bgen compiled, labelled and formatted, there are two
Steps to be followed in order to create the TSS file (TSSFL). The
£irst step is to create disk space by using a submit file SBNTSS which

is shown in Aﬁpendix D, along with the output for TSS file space

created as shown in Appendix E: Essentially, the SBNTSS inpnts four

types of information contained in OPNTSS to the binary program NEWTSSB
which creates disk space for the TSS file called TSSFL. This
information is: | |

TSS File No.

Record Length

Max. DSNO (Dataset number)

ISS File Length

The files required to run SBNTSS are shown in Figure 3. The second

step is to label the datasets and copy them to the TSSFL which is

created by the SBNTSS. Examples are given in the following sections.

Labelling and»Cogzing Dataset to TSSFL

A submit file called HSPFMIN takes sgeven datasets from' the

database V(DABASE) file, and each dataset is labelled with the

following information:

Dataset no. =

Spacé -
Name , =
Time step =

Compression =
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Yearor .=
Nmem -
. Station -
Gap code -
Unit =

Member name -

Ncomp =
Kind o
Format =

The HSPFMIN is then copied from the seven files separately to a tape
file (called FORTRAN unit, e.g. Tape 32). The HSPFMIN also copies
TSSM and RUN blocks to Tape 5 (located after /EOR). These two blocks
will label (tssﬁ) and copy (RUN) the datasets to TSSFL.

The HSPFMIN calls the procedure file HSPROC to run HSPFRUN file,
to process each tape file record and to check out erroneous or missing
information before it copies to TSSFL. An example of the HSPFMIN
submit file is shown‘ in Appendix F. A schematic of HSPFRUN is

presented in Figure 4.

Completion of TSSFL

Once the TSSFL is successfully created, the TSS is ready for HSPF
to proceed with simulation, or to display data contained in the TSSFL.
It may be noted that the steps needed to label and copy data to

TSSFL were similar to a User Control Input (UCI) file for the HSPF



;

-12 -

simulation run (to be discussed in the following sections). The

- nesting of the RUN and TSSM Blocks is shown in Figure S.

To this end, unless the user wants to use the commands ADD,
UPDATE, SCRATCH, EXTEND, SHOWSPACE, SHOWDSL, or SHOWTSS, the TSSM has

completed the run and is usually not used after this point.
USER CONTROL INPUT (UCI) SIMULATION
UCI Set-Up

The User Control Inﬁut (UCI) is a collection of text lines into a
group. Each group is headed by an operational module. A number of
groups are nested within the RUN/END RUN block to form a file. This
file is given a file namé at user's choice. This file can be an
independent submit file or it can be called by a procedure file. It
is recommended to use the latter procedure, because it allows more
flexibility. An example of groups nested within RUN/ENDRUN is given:

in Figure 6 and an example of Waterford River Basin User Control Input

file is presented in Appendix G.
It should be noted that HSPF System will ignore any line in the

UCI which contains three or more consecutive asterisks (#*%%) and blank

" lines are also ignored, Just as a Fortran Compiler bypasses comments

-

*C" in the first column of a line in a source program.

Usually, & RUN of UCI file does not have to include all the

modules as given in Figure 6.
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Obviously, Figures 5 and 6 are 8imilar in the UCI arrangement,

except that the RUN Block in Figure 5 starts after the END TSSM.
grocedure:rile‘io Run UCI Job

Submitting an UCI for a HSPF run can be done either by
.considering the UCI file as a submit file by itself, or as a file to
be called by a procedure file depending on the user's preference. The
UCI run présented in this report was done using a procedure file. A

Procedure file job Provides a number of advantages. It saves

catalogue spaces, eliminates confusion, particularly in the case of a
large computer Program like HSPF. The files in the catalogue can be

individually edited. For most obvious reasons, a procedure file is

usually formed by only a few command statements. In the case of the

Waterford River Basin study, two procedure files were grouped into one

Procedure file under the name of HSPROC which supports the HSPFMIN

(putting time series data to TSS from DABASE) and the HSPFRUN (to run

HSPF program). Each can be called separately from a calling file

within the CYBER system. The HSPROC file is pPresented in Appendix H.

Submitting an UCI JOB

‘.After all the required files to run HSPF model are created,

submission of an UCI job becomes simple. A typical example of

submission of an UCI Job for a HSPF run is given in Appendix I. The

submit file provide &n option for user to make any change in the
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contents of the UCI before the submission job  is complete. A

submission job is given in Appendix I with further explanations using

the following commands:

get is to get the indirect file call HSPROC

HSPROC is a submit file content information is given in Appendix H
begin procedure file use 'begin' instead of "submit"

hspdat =

user control {imput file replaced by another user control

file input called REACH

plot = 1 for calcomp Plotter, if plot = 0, for no plot

print « 1 for print out plotting values, if print = 0 for no print
out
XEDIT to edit UCI file

7?1/00005/1ocate the line no 00005 contents in the UCI file to be

changgd

00005 start 1981/01/01 End 1983/05/31 1ine 00005 content information

77m to modify the content of the line 00005

? change of the content of line 00005 as shown

If more lines of the UCI file need to be changed, repeat 1 to locate

the line number, otherwise quit, {.e.

P

??e,,rl file edition complete and submit the Job
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Results of the UCI_Run

An example of the complete output for November 1-30, 1981 UCI run

is presented iﬁ-Appendix J. The simulation results displayed on a

Calcqnp plot are shown in Figure 7.

UTILITY MODULES

This wutility module is used to transfer time series data
specified in EXT SOURCE or NETWORK Block of the UCI to a target

specified in the NETWORK or EXT TARGETS Block. Typical examples can

be found in Appendix F, and detailed explanations are given on page

302 of ref. (5).

DISPLY

This utility module is used to display Time Series in Convenient

Tabular Format. The user specifies the time series in the EXT SOURCES

or NETWORK Block. The DISPLY module run can be an individual UCI file
(as shown in Appendix K) to display Time Series data from TSS or it

can be incorporated in a HSPF applicat{on module run to display the

results of the simulation run as shown in Appendix G, line no. 00289,



- 16 -

- DURANL

This utility module examines the duration range values of a time
series and computes a variety of statistics parameters. Examples are
given in ref. (5) pages 309-315. Howvever, this module was not used in

the Waterford River Basin HSPF Streamflow Simulation.

FTABLES

The FTABLES are used exclusively in the RCHRES ﬁpplication
modules. The FTABLES specify, in discrete form, a fixed numerical
relationship between the depth, surface area and volume for ; given
section of a river reach. Details of the preparation of FTABLES can

be found in ref. (5) pages 572 to 573 and examples are given in

Appendix G, line nos. 00244 to 00287.

This utility module is used to generate a Time Series from one or
two other time series. Detailed operation of this module is given in

ref. (5) page 316. This module was not incorporated in Waterford

River Basin HSPF streamflow simulation.
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EZLTGEN

This utility module prepares one or more time series for display
on a plotter. 'The module directs time series to a disk file, PLOTFL,
to be read by a program, HSPLOT. (A separate plot program written for

Calcomp plotter on the NWRI CYBER system).

The contents of a sample PLOTFL are given in Ref. (5) on pages
303 and 304. A 1list of the HSPLOT is shown in Appendix K. A sample

of a plot of one month's simulation run is presented in Figure 7.

SUMMARY

The procedure for making HSPF Runs can be summarized in the

following steps:

1. NEWTSS Run

The NEWTSS is run first to create the structure and secure the

space for the time series (TSS) file. Any changes are made to
the input cards folloﬁing the /EOR for changes to the file
st;ucture; The submit file is SBNTSS. The form of run is
/get,SBNfss

/submit, SBNTSS, B

2. HSPFMIN Run

The second submit file is thenfirst run of the HSPF program. It

reads the time sgeries data from the database file, labels the
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datasets, and copies them to the TSS file. The subnit file is
HSPFMIN. The form of run is

/get ,HSPFMIN
(aubmit,HéfFHIN,B

3. ﬁSPF Run
Once the database is in the TSS file, the HSPF program can be ruﬁ
to produce water quantity and quality simulationms. The user
control input (UCI) controls what the program does by specifying
the type of operations to be performed and which datasets of time
series are to be used. A Plot file can be produced by using
PLTGEN Blbck to be read by thé HSPLOT program for Calcomp plots.
The HSPF procedure allows the user to edit the UCI, then submits

& job that runs the HSPF simulation and optionally préduces _

plots. The form of run is
/get ,HSPROC
/begin,HSPF,HSPROC,HSPDATaUCI,PLOIaO or 1,PRINT=0 or |
where HSPDAT is the file containing the UCI
PLOT = 0 for no plot
PLOT = 1 for Calcomp plots
PRINT= O plotting values suppressed’

PRINT= 1 printout plotting values on hard copy

CONCLUSIONS

The HSPF program is a structured programming design (5). The

program is written in a pseudo code, which is an English-like
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noncompilable language describing the program logic. The program is
structured into application modules and supporting utility modules.
The modules can be grouped together to make a run, or the moduies can
be run 1ndiv1d;é11y, provided that NEWTSS has been run first and the
hierarchy of input, process and output are in order.

To modify or to well understand such a large computer.brog:am can
be frustrating, because it is hard to visualize the relationship
between various parts of the program. The "bugs" are difficult to
locate. The flow chart resembles a bowl of spaghetti. The user input
file represents a number of tables, one after another.

It takes a fair amount of time to sei-up the program, in the
range of weeks, if not months, particularly with a down-sized
computing system, because the problems take a long time to solve.

Running HSPF requires working knowledge in systems prog:amming
and disk file management.

Preparation of the UCI file requires working knowledge in
hydrologic and hydraulics terminology of water quantity simulation.

If vatér quality is to be simulated, preparation of the UCI file
requires working knowledge not only in hydrologic and hydraulics

terminology, but also in chemical terminology.
The HSPF operates in dimensions defined as quantities per unit
base. Input or output dimensions of an element need to be converted

in order to obtain the absolute value.
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Figure 1. HSPF Modules

HSPF APPLICATION MODULES FUNCTION
*ﬁ\\\*

. PERLND IMPLND RCHRES
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Plot
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DURANL  GENER

Duration Transform or
Analysis_ Combri‘ne Data

NEWTSS

A stand-élo,r)e program which creates
or copies a time series store (TSS)

It must be run before a user can
perform any HSPF module runs which
reguire data to be stored in or retrieved

from the TSS




Figure 2. HSPF OVERVIEW
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Figure 3. SBNTSS Submit File



Figure 4..Schemat1c Nesting Diagram to Create TSSFL.

. HSPFMIN
(Submit File)

HSPFRUN
~ (Procedure file )
Tapel HSPFINF | Tape3 HSPFERR(
Tape4 HSPFWR;)‘\ HSPFB (
(a) (b)
HSPFBIN(Tape5)

» \ Tepes
\L DAYTSS ] MT?S):‘L) /

(a) HSPFBIN replaced HSPFB(binary file of HSPF)
(b) Indicates that HSPF to process information of data contain in Tape5.




Figure 5. Nesting of TSSM and RUN Blocks

HSPFMIN

" JEOR .

TSSM

END TSSM

RUN

GLOBAL
END GLOBAL

OPN SEQUENCE
END SEQUENCE

CoPY
END COPY

EXT SOURCES
END EXT SOURCES

EXT TARGETS
END TARGETS

END RUN

- /EOF

Submit File

Labelling Data and Provide Information
to Data File

Run Data Input Starting and Ending Time

Specifies the Type of Operations to be
Performed, e.g. COPY

Copy Time Series Data in Single Point
or Mean Values

Transfer External Time Series Data from
Specified Fortran Unit to TSS

Put Labelled External Time Series Data

TSS
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Figure 6. Groups Nesting of UCI File.

GLOBAL
END GLOBAL

OPN SEQUENCE
END OPN SEQUENCE

IMPLND

LEND IMPLND

PERLND
END PERLND

RCHRESS

ND RCHRESS

PLTGEN
END PLTGEN

DISPLY
END DISPLY

EXT SOURCES
END EXT SOURCES

NETWORK
END NETWORK

RUN - Start of ohe phrase of operation

It applies to every operation.
Defines start time and end time of
the run.

Specifies the operations to be
performed.

Impervious land segment simu]ation:
Pervious land segment simulation.
Stream reach section simujation.
Plotting time series.

Display and tabulate time series.

Transfer time series data from
TSS to specified module for
operations. :

Transfer time series between

.modules operation.

END RUN - Comb1ete one phrase of operation
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Figure 7. Example of Simulation Results Displayed on
Calcomp Plot



TABLE 1. TIME SERIES DATA INVENTORY (TSDI) WORKSHEET

.

APPLICATION : WATERFORD RIVER BASIN STUDY

TYPE

LOCATION

TIME

SOURCE

FORMAT

COMMENTS

B1/05/83 |H02zMo08

PERIOD
(a) (b) M| @ | @ | » (9)
| st. John's HoURLY |01705/80 |WATER R.BR HsPF |
HYTMPE Airport, NFLD. ~Y 1-31/05/83] 1wD, HALI] FORMAT
, FAX, N.S.
HYDPTF n " [1] " n"
HYWNDS " 'u " n n
TIPBUC CANADA DEPT- OF 1] ] 1] n
AGRICULTURE
HYRADL ] [1] ] [[] 1]
01/05/80 ’ ;
DHYPEVF " DAILY |30/09/83
) D1/05/80 " "
DHYLEYF | DAILY [ 4105 /83 o
| KILBRIDE N1/05/80 | .wsc \
HYWATA NEWFOUNDLAND HOURLY '

-

- - - _’ - -' - . - - - i




Table 2. TSS FILE LENGTH DETERMINATION (TSFLD) WORKSHEET

TIME | TiME !|NuMBER OH START JCOMPRESS TotAL/ | numBer | ToTAL
STEP | STEP' |CALENDAR | END DATAFRACTION |DATASET | OF SPACE
' YEARS | coMPRES{ (f)  [|oatasets | (h)
(a) (b) (c) (d) (e) b*(c-d)*| (g) (f*g)

e+1) A .

60 17.4 4 .92 1 55 1 55
60 17.4 4 92 | 1 55 1 55
60 17.4 4 .92 1 55 1 55
60 17.4 4 .92 1 55 1 55
60 17.4 4 .92 1 55 1 55
60 | 17.4 4 92 |1 55 1 55
1440 75 | a .67 1 4 1 4

sum TOTAL (3) | 7 k)| 338

*% i
(m) DIRECTORY SPACE(j*0.0117) = | 1 (n) MAX DATA SET NUMBER (m*85)=

(p) ESTIMATED TSS FILE LENGTH(k+m) | 33

5

(q) TSS FILE LENGTH=

335

(r) TSSUN? FOR NEWTSS=

23

** round up to next integer -

1 from ref.(5)

2 TSSUN - TSS unit no.

(s) TSSFL FOR HSPF =

15

85
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_ ‘ .

HYTMPF .
DRY BULB
TEMP.
DAaTA.

~-EOR--
HYDPTF.

DEW POINT
TEMP.
DATA.

~~EOR--
HYMWNDS.
WIND
SPEED
DATA.

~-EOR-~

TIPBUC.
TIPPING
BUCKETY
DARTA.

~=EOR~~
HYRALDL .
RADIATION
DATA.

-=EOR~--

DHYPEUFB1
OF 81
DAILY B3
PAN 81
EVAP, B3
~-EOR--

LAKE @3
EVAP, 81
DHYLEUFB1
*ALL 81
®ALL 81

~=EOR~=
HYWATA,
STREAM~
FLO.
DATa
DLY MNS

e:

.8

81
81
81

81
81
81
B1
B2

81
81
e1
81
81

81
e1
81
81
81

Appendix C. Typical Example of Dataset Compilatioh

-2.% -2.1 =-2.3

[ T VY
WN N
"N N

'

w

o

'

w

@

'

w

]

L VY
WNN e
Ll VR VRS

'

o

(-

[}

v

a

[}

»

n

[ IR TR Vrey
WNN -
L I

[ ]

[ ]

0

Lo

D

[ T V™
AAWNN
N+ se 0y pe
. A X ]
Ve~ 06
NeO-ae
[ N-NT.N. N ]

1 8.82 2.00 0.00
2 6.6413.2913.1¢
1 0.0 0.20 @.00
215.3013.48 9.82
1 .00 0.002 8.020

Lodll I VY

Nwa

N N

-

“ AN
QOO®® NAND®

~
DO0DO0 DOV

AN WY WNN- -
N mn

OO0 NNO LD

.
NN N.-N. ]
.
e e v

oosse
Pllﬂ'ﬂil
QI!G’Q!D w-
sse80 N

Lok Ol VY
.

WN N
[ N
L]

3

-1.6 =1.9 -1.8
-2.9 -3.4 -3.6
-2.9 -3.5 -3.3
-1.6 -2.2 -3.1
-.3 .3 .8

-1.8 2.0 -2.1
-3.8 -4.2 -4.6
-3.0 -2.7 -3.90
-2.7 -2.9 -2.8

1.4 1.8 1.6

-8.@ ~-7.9 -p.2

-2.1 -2.3 =2.5
~4.2 -4.4 -4.1
-2.4 -1.8 ~1.9
-2.6 -2.3 ~-1.8

1.6 1.6 .8

-7.9 =7.2 -7.8

-9.5-10.4-10.5-10;0-10.5-15.4?10.4-10.8 -9.7
~8.8 -7.9 -7.4 =7.2 -6.8 -6.9 -6.3 -6.1 -6.1

-5.7 -6.8 -6.7
-3.6 -2.8 -2.0

33. 31. 2e.
22. 19, 2e.
28. 28. 28B.

q. 6. 8.
33. 22. 24.

.5 2.1 2.1
8.2 .0 0.8
-1 0.0 0.8
2.2 2.8 @.8
2.2 1.8 2.2
©.00 o.00 2.00
3.73 .15 p.eB
0.90 0.00 0.00
2.72 .26 9.08
.02 2.20 0.00
3.6 5.8
3.8 4.6
4.8 4.5
S.8 .2
1.8 7.2
e.e e.e
8.0 8.0
e.e e.e
e.0 2.0
e.e e.e

4.13 4,13 4.13 4.13 4.13 4.13
4.13 4.132 4.13 4.13 4.13 1.13
2.28 2.28 2.28 2.28 2.28
2.28 2.28 2.28 e.a28 2.28 2.28
2.84 2.04 2.84 2.p4 2.04 2.p4

~6.2 -6.6 -6.4
-1.8 -2.8 -3.5

22. 28. 28.
15. 22. 9.
22. 28. 24.
11. 11. 19.
1. a1, 37.

-6.8 -6.0 -S5.5
-2.8 -3.4 ~-4.4

28. g22. 3.
9. 9. 9.
15. 24. 22.
19. 26. 30.
37. 41. Se.

2.1 3.2 .9 @.2 @.2 @.p
.2 9.8 2.2 2.0 0.8 .2
2.2 2.2 0.8 2.0 9.2 p.3
2.2 8.6 e.e 0.2 e.¢ 2.@
‘2 9.8 9.0 °9.2 0.2 @.@
@.82 .10 1.2 3.11 4.64 5.38
.20 2.02 9.02 .00 B.80 §.pP0
.80 .18 1.72 9.%612.8313.38
.80 .02 ©.02 2.2P .82 Q.20
2.82 .26 1.72 5.S54 B.2015. 38
i.e 2.4 2.4 4.2
4.8 3.2 7.8 3.4
2.0 1.9 B.6 7.1
3.8 S5.08 4.8 7.7
7.2 4.8 4.8 .4
e.e 8.2 8.6 8.9
8.2 2.2 ©o.8 9.0
e.e 9.0 e.0 eg.2 o.0
6.2 8.2 9.2 o.p
8.0 9.0 @g.2 eo.p

4.13 4.13 4.12
4.13 4.13 4.13
2.28 2.28 z.28
2.28 2.28 2.28
2.04 2.94 2.04

4.13 4.13 a4.313
4.13 4.13 4.13
2.28 2.28 2.28
2.28 2.28 2.28
2.84 2.94 2.04
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on Unit 23

Appendix E. Disk Space Successfully Creatd by NEWTSS Program

b § 0PuTSS BLOCK

£CHO USERSS [NPUT BECORDSS
ngs - 23

8s55!2;“l 1 ]

h o&f?"“ia MV%as scen oeraviren o 1

l,ft T eabiliry. ' ' *

OTSS SUCCESSFULLY OPENED DN UNIT 23,
0 SURRARY INFORMATION

[ "'" ;{o

lg RECORDS.

OERD OPNTSS BLOCK

OEND OF NEWTSS PROGRAR,

M3P.FORTRAN.NEUTSS PROGRAN
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Appendix J. Example of HSPF Output from an UCI Run
(i) .

g.%ES:%0:3%50000000000.00000.!0000000000005.000
HYDROLOGICAL SIMULATION PROGRAR - FORTRAN

L4
14
00.0.....‘.0.000......’.0.0.......O...0.00Q.O‘O‘.OOOO!0.0..

f (1]

DEVELOPED FORS OEVELOPED av:
g R, RIS fagorronateo
CFFICE OF RESEARCH .
ANG DEVELOPREN AODIFIED Y3
SO E ARty LABoRATERTAL ANDERSON=NICHOLS aND COQ
aThERSAREY 45501 415200324559 e
404-34€-3)75

SERE5] 0
START OF 408

PREPROCESSING USERYS CONTROL INPuy,

SEARCHING FOR BOUNDARIES OF MEXT DaTa

FOUND RUN
FOUND END RUN

SET IN USER'S CONTROL INPUT,

INTERPRETING RUN DATA SET In

USER'S CONTROL INPUT

FBUND GLoaat
FRUND B choe
FSUNE END asl SEQUENCE
ERUND upuak,
EQUND PERLND

3 UNS END PERLND
FgUN CHRE

ECUND SND RCPRES
FQUMND. TAB&ES
EQUND END FTABLES
FOUND DISPLY
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gl!’iﬂg! ® BEACNH DATA FROM DOCNDVAN YO MOUMY oEARL
: i:;!: . zg% N Dlis;l .1 ] 5(2%00!) %00
i p b i
Ao bab ;zéi i
O nE bR g
wE G ERE nEE D
=§§g$it!s ;gs BEACH OATa fODP ADUNT PEARL TD KILORIDE
I R G
: £:482 §: i i:{ ‘
1 $:300 9:3ies ;
: §:3B8 3inats d:3
: 3:38¢ g: §28 §¥5§
: 1308 8:80038  oud:
R L R
END FTaBLELO]
END ¥TaBLES
FTADLE  INDENX
Tagmp 4010 TaBRSY Tasawp

} 111 83

Fl‘l"!ﬂ PROCESSING FTABLES BLOCK

OIDC!SSIGG 'llllo sLOCk

S 000000000000000000060084000000000004000000000¢
PROCESSING PFRVIOUS LAND-SEGMENT WLt 1 TINE

PROCESSING GENERAL IMPYT
PPOCESSINGY SCTIVIVY )
!ll" SHOuF .ll"t StoF ’3"8 905'8 'ﬂll'% ISYLOS 0(!!'8 ll'.ss Ounsqs VOAt‘g
FIvISHED FROCESSING ENTRIES IN YNIS TasiLe
PROCESSINGS PRINT-INFD b §

ATEme 8!0! Puay ;:D.; l.‘s‘st H :‘ ISV& '!!! IIVI ’Nni 'lls

FIII;N!D DC!!SIIG EnTRIES l! THIS TaoLE
PROCESSING: GEn-inepD 1

PERY Law REn ® \{1.]
EPY LoND-SECRENY J¢ "t S wis lT ’;5lft;

&
C‘ ?vts "D‘!;SIIG ERTRIES li THlS tllt!
FIRISHED ’lﬂt!!!l“ SERERML IwpyY

::000:;00;;;;000000000000000‘0.0000000000.0000'000000‘06000000000‘00000’0

lll'-lll !lll' ' EnD
l'& !ig
1

oun1 Ty R ~t-’l‘=!=fit

PROCESSING INPUT FOR SECTION ATERP
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FOUND END DISPLY
gusd priege” |
*§§ it 1
OUND END METuO®RX

.....p.i..u-onn-o.no..-lpotnuanoata-o--.--.---n-apono-o.nnulq.---o.a--o..---.g-ooaoa----nn-.u.-..--.-.----.n.-..
PROCESSING GLOBAL BLOCK

GENERAL BUN INFOPMATIONS RUNNING & NETWORK OF 2 LAND-SEGAENTS anD 3 RCHRES?S

StTany 1e81/11/701 END 1981711730
© STARY AND EWD DATE/TINES TRANSLATE TO THE FOLLOWING, IN INTE®NAL FORMATS 1981710/31 24160 1961/71173¢ 241¢C
PUN INTERPREVER DUTPUT LEVEL HAS BEEN SET TO3 L]
SYSTEM HAS BEEN ASKED TQ INTERPRET AND EXECUTE THE RUN, BUNFGo 1

TINE SERIES STORE FORTRAN UNIT %0, IS 13
FINISHED PROCESSING GLOBAL BLOCK

. ne-n.ln-o-.qq..o-eao.o..t.q-.p---n-o.----l-o-u.-.-n--.--.--.-
PROCESSING 0PN SEQUENCE BLOCK

USER®S COMTRDL INPUT 1S3
ehfEfiel

IHDELTY c1:100

APLN
ERLN
PERLN
ISHRE
RCHRE
il 171
D‘S’LV
°0e RANL
(2 1] 1 Pt'
su NGRP.
€MD 0PN SEQUENCE

CONTENTS OF TABLES GENERATED BY SUBROUTINE SkabLk
ENGROUP TaPLE

EXGROUP FIRST  LASY TIRE
ND. INGROUP  INMGROUP xureavn&
(RINS
1 1 1 60
INGROUP TaBLE
NGROUP EIR _LASY TIN
Ine go. o'snnixsz ov;nA‘ISN lnvsaeag
; (RIS
1 1 14 60
CPERATION TaBLE
OPERATION 4 P=TYP XGROYP ROUP
€ 53. TgP . ﬁof ONCODE Exe gg. Ine 33.

Ao
Qe
mu

S LN TT O DY
—r

b

i H i i
NG OPN SEQUENCE BLOCK

o rmrTmEzZE
XX IIDODO mX

X WO XV

FINISHED PROCE

3 sooScsossssescncoccososesasnesnascnoenbene
PROCESSING FTABLES 8LOCK

USER ONTR NP L]
Fflglis OL INPUT IS
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ELDAY al
]

v?ﬁxsuen redil
3

FINISHED #9DC|

PRDCESSING INPUT FOR SECTION SNOW

PPOCESSING? JCE~FLAG 1
NEOPRATION NOFMALLY CONTAINED IN THI TABLE HAS WOt N SUPP 0P TH PEPATION
51f§ tsi'DEFlng %ﬁtuf? -ulgz Pﬁss}sgz SEEN SupeLIED £ »' 1S teeratio
1CEE
FINISHED PROCESSING ENTRIES IN THIS TABLE
PRDCESSINGS SNDu-PARN] ]
A117 RELEY SHAD HOWCE coving
LoeiseRs ELEY € Swowc L
$2730E401 1.500€402 4,0006~01 1.000€+00 2.500E+01
FINISFED PROCESSING ENTRIES IN TWES TABLE
PROCESSING: SHOV-PARM2 1 '
PDCSN TSNOY SNOEVP CCFacY HWATER MGMELY
Cf~0] © otc ¢ 0E-01 0E-01 1.000€-02 ) 5355935
eai§SEs BeStessine ehifES P2 fn08 fable?: *
PROCESSINGY SNOW-INIT) 1
PACK-SWOV PACK=ICE PACK-NATR ROENPF cutL PAKTMP
1] " OEG C

L) L]
}o’COEOCl 3.000£400 5,000E¢00 2.000E-01 4,000E402 0.
FINISHED PROCESSING ENTRIES IN THIS TaBig

PROCESSINGT SNOW-INIT2 1
covinx llﬁl&; sKycLe

< O0CE ¢ 0E<Q
:lu?gvio°5385:ssxns enif Dot B rhrs TasLE
FINISHED PROCESSING INPUT FOR SECTION SHOy

PROCESSING IXPUT FOR SECTION PWATER

PROCESSING: PuAT-PARN] 1
CSNDF§ RTCPF UZFG VCSF vung vuurg

FINISHED PROCESSING ENTRIES IN THIS TadLE

PROCESSING: PUAT=PARN2 1
FORESY N NF R ] ]
sgoe-01 2000 i0y 5 ohESIE BV | veres 0. LPAH
eI 1§08 bedeRgggae ERTRTES Oh THEH TR *
PROCESSINGT PwAT-PaBns 1
PETRAX ’Eégé“ INFEXP  INFILO  DEEPFR  pasetTe
In780E200 1.700E40C 2.0006+400 2.000E+00 0. .
riniSFeo Pedel0ing exieres In Fulofa0P: % .
PROCESSINGT PwaT-PanNg 1
Cee N [ M1} N 14
L U T Y L
. - . 14 . - ° -
FINISKED PaOZESS NG entores TRt H I €-01 1.000¢-c1

PROCESSING: PuAT-STATE] 1

VIFuFg
0

ng.C
1/0ay
9.80CE~D1

AGUETS
3.000£-01

;xac'g

VLEFG
0
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SECPEN]-YIDE STOPAGES (MRS)?

Jmmnmwﬁmmﬂhmxﬁmmﬁ“mmhﬂ¢”

S3uISHED PROCESSING ju’u! (4 s!t!lup suatTER

" 1 L
!0 986000000000 0000000000080 0000000000000000000304000000000000000000002%00000 * 00080000 G0 0600080500000000000040000
L o4

e &N

13 VED PRNCESSING PEPVIOUS LAND-SEGRENT N0,
e
.0

s 0 000000000000400000000800000000000000000000000000000000000000800000000000+00000000000000000000000008
.'ﬂt!!!ll‘ '!tvlous llIDOS!G'EU' Nﬂl 2 TINE STEPIDELTIE oC OIws

PROCESSTNG GEMERSL TWPUT
PRPCESSINGS SLTIVITY 1

MPTFG  SHOWSS  PUATIG SEOFG ostrg PiceE  POALFE  mSTLEG  PESTE WITREG  PPLSFG  TRaCiG
snsweo Processiicentanes 1f turs vale 0 e ° C
PROCESSINGT PRINT-IWFD 1

L P01aTOUT LEVEL FLASS lll' I'L Pll!l-'l [ J]
ATEPR SNOY Pua S!D.'Sgl' PutG B Ai ﬁ!li ’l!l [ 18] 'Noi Yils & :g

FInISHED PROCESSING ENTRIES IN TWIS VaoLE

PUOCESSING: CEw-InFD 1

PERV LAND-SECHENT 1D neLKS ?ﬂl' !;azi'} (44 l A ILSE git
[]

00‘!!; NGl s

»

1] n
¥ ngkix": t!!SIIG ENTRIES 1IN t"l! IAOL!
SINISVED PROCESSING GENERAL [WPyY

PROCESSING INPUT ru- SECYION ATERP
POOCESSINCY ATERDDAT o ur3e0 1w THI3 TABLE WAS WOT BEEW SUPPLIED FOR THIS CPERAT
it ¥ HIHTS ‘ilvff S HEN A R ureL 15 teeration

ELDAY ALRTRP

0
sTarsueo pedESTine Ente1Es 1w THIS TenLe
FIRISWED PROCESSING INPUT FOB SECTION ATEND

PROCESSING I0PUY 5OR SECTION SNOW
:?553§;=3= !85;: fg.iguzaléio N THIS TABLE MAS MOT BEEN SUPFLIED €02 THIS OPERATION

WILL USE DEFAULT vaLD s0OSSIOL
{4
FINISHED PROCESSING ENTRIES I THIS TasLE
piccrssx-s- Snou-Parm) 1
11Tyes llt!' SHADE LT M covixe
.xals$£a°t.bel?? ZentBRE Ik $a0908280, 2 200 0t
PROCESSINGS snnu—vnouz 1
(1137 ] smoEve ccFacy AWATES LY
BRI HaBerss e chiFRREEL FAREOERR o000t oncRes
PROCESSING: SNOW-TMITR 1
PACK-SNOW PACH-ICE PACK-WATl  COEWPE oLt eae1re
#1a380Eha2eRESNES 240000 18 RaEORigE o00ee0t o
PROCESSING! SNOW-IMIT2 1
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coving ELERLY T SKYCL®
11

. 5.000f-01
edafSEEs%8eBeessane 279305708 oy TasLe
FIRISHED PROCESSING INPUT FOA SECTION SNCw ] '

PROCESSING .INPUT FDR SECTION PWATE®

PRDCESSINGS PuaT-PARN] U
CSHOFG RTOPFG uIFs VCSEG iuzrg WANES vxr.sg vxacvg ltirg
FINISHED BRocess NG ENTRIES IN THIS TaBLE

PROCESSING: PUAT=PARN2 3
N NEILY Lsue SLSUR avapy AGuRC
sossorcor sooooctBl o SR | nclBE S o s
FINISFEO PROCESSING ENTRIES o }éfs'IAscf ¢ * *
PROCESSINGS PUAT-PAPR3 1
PEINAY  PEIRIN  INFEXP INFILD  DEEPFR  BASETP  AGWETP
§2300E400 1,700£+06_ 2,000E¢00 2.000E+00 0. 0. . 3.000E~01
rxnxgaio‘rg 433 ENTRIES ?u fnis fa8le *o
PROCESSINGT PUAT-PARNS ]
[ 2 S A R N R [4
peoties 1 ooorth] enebHE MR e e
! . * ° - . - -
s?utsueo,on%cessnus ENFRISS 1A ?&xs‘rna;s *

PROCESSINGS PUAT-STATE) 1
SEGRENT-WIDE STORAGES (ANS)»
CEP UR

") i 1Fw$ . Lss ’AGhi Guy
2.000E400 1,500E+01 3.300e0C1 0. 6.200E+01 9.000E~-02 2.500€~0
FINISHED PROCESSING ENTAIES EN THIS TABLE

FINISHED PROCESSING INPUT FOR SECTION PMATER

FINISHED PROCESSING PERVIOUS LAND-SEGMENT NB., = 2
0000QOOO00000000000000000000000000000000'00000000000000000000'0

FINISHED PROCESSING PERLND  BLOCK

0000‘000000000'0‘0000.00'0'00'0000000000000000’0'

.
-B.....l..v....'..D.I....I....IB‘.'G'-.l....l.l,ﬂlﬂ.‘.l.l...!l

.-l..-n.--t-e.--ceon..-i-un-.-a’n--a..-.-'iu.- n-.--.ao.-i-n-----cnnune----u--;---
PROCESSING INPLND SLOCK
000000'0000'0000000000000000000"0"00_00‘00000000000'00000"'0OQOOQQQOOOQQQQQOOOOQQO0000000000000000&00'00001’001
PROCESSING IRPERVIOUS LAND-SEGRENTY MO 1 TIRE STEP(DELT) 60 MINS
PROCESSING GENERAL INPUT
PROCESSING: ACTIVIVY 1
AIRTFG SNCuFG IMATFG SLOFG LUGFG ‘!QILFG
FINISHED 3noczs;xus ENTRIES IN THIS TaBLE
PROCESSINGS PRINT-INFD 1
sreng SABIOLAVELOPAEE 1auy, PP PeiTTaEne
;lulgrso zaocegsxuc‘tuln?ts n IR 12
PROCESSING® GEN-INFO 1
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(g XaNals]

=0 O00

S

IDELT
TDELT
XDELT = NUMBER OF INCHES/DAY

I(\p;;end'ix K. Listing of HSPLOT Calcomp Plot Program
i A

PROGRAM HSPLOT(INPUT,OUTPUT, TAPE31.TAPE1D:-8. TAPE2,
1  TaPES:zINPUT., TAPE6=0UTPUT)

READ A FILE PRODUCED BY PLTGEN MODULE OF MSPF PROGRAH
AND PLOT CURUES ON THE CALCOMP PLOTTER.

CHARACTER LINLAB(S)x2@ ,
DIMENSION IGEN(B),ITITLE(A),IY(2),IDAT(9),XT(4),¥YT(Q).
DIMENSION LINTYP(S),INTEQ(S), ICOLCOD(S), TIM(22808), VAL (S)
DIMENSION NDAYS(32),MTH(12)

DIHNENSION YLIN(229088)

DATA NDAYS/31.,28,31,30P,31,30,31,31,38,31,30.,31/
DATA MTH/3HIAN, SHFEB. 3HMAR, 3HAPR, 3KMAY, 3HJUN.
1 3HJUL » 3HAUG, SHSEP, 3HOCT, 3HNOV, 3HDEC/

1IF IOPT IS NON-ZERO. ALL THE DATA UALUES ARE PRINTED

REARD(S, *(I2)’,END=98) I0PT
IF (EOF(S).NE.D) IOPT=Q
IEND:=R

WRITE(6, *(1H1) ")

NPLOT=0 .

CALL PLOT(B.,3.,-3)
READ(31.’(A4)’) JPLOTID

IPLOTID=JPLOTID
NPLOT=NPLOT+1
ITV=t
DO 1 NL:=2,25 ‘
READ (31, *(B8A1@)>*) C(IGEN(I),I:1,8)
IF (NL.EG.2) DECODE(3@.,°(19X,15,6X)’,IGEN(1)) IDELT
IF (NL.EQ.3) DECODE(7@,’ (42X, I3, 15%,I3:;7X)’,IGEN(1)) IPU, IMU
IF (NL.EQ.S5) DECODE(6@., (19X, 4A10.,1X)’,IGEN(1)) (ITITLE(I),X=1.,4)
IF (NL.EQ.6) DECODE (4D, *(18X,2R18,2X)’,I6ENC(1)) (IY(I),I=1,2)
IF (NL.EQ.7) DECODE(4@, *(23X,E14.5,3X)’,IGENC1)) YMIN
IF (NL.EG.B) DECODE(4B. *(23X,F14.5,3X)’,IGEN(1)) YMAX
IF (NL.EG.9) DECODE(4®,’(23X,F14.5,3%X)",IGENC1)) TDELT
IF (NL.EG.ITU+11.AND.ITU.LE.IPU+IMU) THEN
DECODE (6@.’ (SX,A28,3110,5X) ", IGEN(1)) LINLﬁB(ITU).LINTYP(ITU).
1 INTEQ(ITU), ICOLECOD(ITY)
ITU=ITU+3
ENDIF
CONTINUE

ITVU=1Tu=-1

NPTz

LMTH=0

LDAY:=0

TIME INTERVAL OF DATA IN MINUTES
NUMBER OF TIME INTERVALS PER INCH

XKDELY=1440./(IDELT=TDELT)

READ(31,’(R4,9A10) *, END=99) JPLOTID, (IDAT(I),1=1,9)
IF (JPLOTID.NE.IPLOTID) GO TO .20
DECODE(SQ. " (16.,413,5F14.5,2X)> ", IDAT{1)) IYR, IMTH., IDAY,IHR,
1 IMIN,(VAL(J},J:3,.1TWV)
IF (NPT.£0.1.AND.IHR.EQ.24.AND.IMIN.EG.60) THEN
IHR:-Q
IMINZO
IDAY=IDAY+]
ND:=NDAYS (IMTH)
1F (MOD(IYR,4).EQ.@.AND.IMTH.EQ.2) ND:=29



c
c

17

Cont. Appendix K.
(1)

1F CIDAY.GT.ND) THEN
IMTH=IMTH+ .
IDAY=1
IF CIMTH.GT.32) THEN
IYRzIYR+1
IMTH=1
ENDIF .
ENDIF
ENDIF

€ DECIDE WHETHER TO USE A DAILY OR MONTHLY X AXIS

IF (XDELT.LT.®.5) GO TO 2

IF (NPT.EQ.1) THEN
TIM(1)=((IHR=-1)060.+(IMIN-1))/(IDELT=TDELT)
CALL NUMBER(. os.-.ze..1a.rLoaT(xnnv).a..-1)
LDAY=IDAY
ENCODE (18, ° (A3, 1H/,14,2X)*, MY) MTHC(IMTH), IYR
CALL SYMBOL(@.0.-.48,.10.MY,0..8)

LMTH=IMTH

IYRIZIYR

IMTHI=IMTH

IDAYI=IDAY
ELSE

TIMI(NPT)I=TIM(NPT-1)+1. /TDELTY
ENDIF

IF C(IDAY.NE.LDAY) THEN
CALL NUMBER(TIM(NPT)+.05,~-.28, .18, FLORTIIDGY).B.;-!)
LDAY=1DAY

ENDIF

GO 70 3

CONTINUE

IF (NPT.EQ.1) THEN
IF (IHR.EG.24) GO TO 15 '
TIM(1):z((IDAY-1)%144R+(IHR~1)%E0. #IHIN-!)/(IDELT!TDELT)
LDAY=IDAY
ENCODE (18, ’ (A3, 1H/, 14,2X)*,MY) MTHC(IMTH), IYR
CALL SYMBOL(9.8,-.40..18,MY,0..,8)

LMTHzIMTH

IYRIZIYR

IMTHIZIMTH

IDAYI=IDAY
ELSE

TIM(NPT) = TIn(NPT—1)+1 /TDELT
ENDIF

IF (IDAY.NE.LDAY) THEN
IF (IDAY.EQ.15) CALL NUMBER(TIM(NPT),-.20..10., 15.,8.,-1)
LDAY=IDAY

ENDIF

CONTINUE

IF (IMTH.NE.LMTH) THEN
ENCODE (18, " (A3, 1H/,14,2X)’, MY) MTH(IMTH)., IYR
CALL SYMBOL(TIM(NPT),-.408,.10,.MY,0..,8)
"LMTH=IMTH ‘

ENDIF

DO 17 Jz=1,1ITV :
IF (VAL(J).LT.YMIN) VAL(J)=YMIN
IF (UAL(J).GT.YMAX) UAL(J):=YMAX
CONTINUE

NPT=NPT+1

HRITE(2) (VAL(J),»J3z1,1ITV)



Cont. ?ggcier)ldix K.

1F CIOPT.NE.®) WRITE(H. (IX,514,5F14.8)°) IYR; INTH,
3 IDAY, IMR, IMIN, (VAL (), 323,ITV)
IF (NPT.0T.22000) STOP *CANNOT PLOT HORE YN“N !2000 PTE PER CURVE’

G0 TO 13
c
C PLOT CURVES
c
99 XEND:=1
ENDFILE 2
CALL SYMBOL (X+31.2,08:=NPT-1
LINLAD(1),0..288)
. KzXed, .
- 26 CONTINUE -
€
- € PLOT THE Y AXIS
c L
YDELTz (YMAX-YMIN) /8.
CALL AX1S5(0..8.,1Y,20,6.,98. » YMIN. YDELT)
TIN(NPT®1)=0. ©
TIM(NPTe2) 28,
YLINCNPT+3)zYHIN
YLINCNPT2)sYDELY
c

DO 39 I:1.ITV

CALL NEWPEN(1);

IF (ICOLCOD(I).NE.1) CALL MEWPEN(1COLCOD (1))

REMIND 2

DO 32 N:z1,NPT:

READ (2) (VAL(J),Jz1,ITV)

YLINCINI=VAL ()
82  CONTINUE .

CALL LINECTIM, YLIN,NPT,1,LINTYP(I),INTEQ(I))
32  CONTINUE

CALL PLOT(TIN(NPT)*S.,8.,-3)

C
. IF CIEND.NE.1) GO TO 18
CALL PLOT(S.,8.,999)
8ToP
c
END

£0I ENCOUNTERED. ,
7 CALL BYMPOL(®..9.5,.14,ITITLE. ., 40)
YT(1):8.8
¥YT(2):8.8
YT(3):0.
YT(ar=g,
XT(3):@,
XT(d)=1,
Xz,
DO 26 1:1,ITV
XTc1)r=x
XT(2)zxe1.
CALL NEWMPEN(1)
IF (ICOLCOD(I).NE.1> CALL NEHPEN(!COLCOD(!))
LT=LINTYP(I)
IF (LT.GT.4) LT=1
CALL LINE(XT,YT,2,1,LT, INTEQ(I))
CALL SYMBOL(X+1.2.8.0,.108;LINLAB(I),B..28)
X=X+d,
6  CONTINUE

PLOT THE Y AX1S

OONN

YDELT= (YRAX-YMIN) /8.

CALL AXI5(8.,8.,1Y,.28. B.uSG.oYH!N-YDELT)
TIH(NPTOI)-D.

TIN(NPT#2)=1.

YLINI(NPT+3)zYMIN

YLINI(NPT+2)zYDELT

PO 30 I:1.1TV
CALL NERPEN(1)
IF (1c0LCODCI), Nt 1) CALL NCHPEN(ICOLCOD(!If
REWIND 2 ’
DO 32 Nz1,NPT
READ (2) (VAL(X),3z3,1ITV)
YLIN(NISVALCD)
32 CONT INUE _
CALL LINECTIM, YLIN.NPT, 1, LINTYP(I),INTEQ(I))
30 CONTINUE
CALL FLO?(TIH(NPT)os..O;.-S)

c
IF (JEND.NE.1) GO T0 18
CALL PLOY(S..O.»QSS)
sToP

[
END

EOY ENCOUNTERED.

’



