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HANAGDXHT PERSPECTIVE 

The Hydrological Simulation Program — FORTRAN (H521-‘) is Ya 

mathematical computer model, which simulates the movement’ of water 

and pollutants through watersheds and rivers in both natural and 

manemade water systems . - 

I-ISPF‘ 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.
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; PERSPECTIVE — 

Le Programme de simulatio h 

GESTION - 

n ydrologique — FORTRAN (HSPF) 
est un modéle mathématique sur ordinateur 
de 1'eau et des polluants 5 1'intéri 
dans des réseau 

Le HSPF est considéré oo E ' 

qui simule le mouvement 
eur des bassins et des riviéres, 

x hydrographiques tant naturels qu'artificie1s. 

me 1 outil de gestion le plus 
complet actuellement disponible pour 
de 1'hydro1ogie et de la qualité des 

Le présent document devrait étre utile 
5 applique: 1e HSPF aux études de has 

la simulation continue 4; 

eaux dans des bassins hydrographiques 

aux personnes intéressées 
sins hydrographiques. ‘
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ABSTRACT 

The Ilyd-rologlc Silnulation Program - FORTRAN (HS?!) of the U.S. 
Invironmental Protection Agency ha been used for continuous 
i1n:uu1ation'mo£~.atrenmf1ov in the Hater

l 

setting-up and running the model on the NVRI CHER 171 
are presented together with a sample run.

Q 

'4 

ford River Basin. Details of 
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Le Programme de simulation hydrologique — FORTRAN (HSPF) A 

de 1'Agence de protection de 1’environnement américaine a été 
utilisé pour la simulation continue du débit de 1'eau dans le ' 

bassin-Eb la riviére Waterford. Les détails de la préparation 
et de 1‘exécution du modéle sur 1e systéne informatique CYBER 171 
du NWRI sont exposés, et 1'on donne un exemple d'exécution.
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INTRODUCTION
_ 

The 
_, 
llaterford River Basin Ur-ban Hydrology Study was jointly 

initiated by the Department of Environment of the Province of 
Newfoundland and Environment Canada. The main objectives of the study 
were to examine the urbanization processes leading to changes in the 
hydrologic and water quality regimes in the Waterford River Basin, to 
provide 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 
sewered catchments and for the entire u-rbanizing bain. In 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 SVMM (The Stormwater Management 
Mode-l of the U.S. Environmental Protection Agency, ref. 4) models. 
For the entire river basin, it was recommended to model the basin 
hydrological response at two levels of complexity. 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 

‘v 

model (The Hydrologic Model of t-he 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 installation and running of the HUSH-‘D model, release



7, on the NWRI, CYBER l7l computer system. The report should be 
helpful i-n the future use of the HSPF model on the NHRI CYBER system. 

DESCRIPTION OF HSPF MODULES 

HSPF Modules 

The I-ISPF is a set of computer codes that can continuously perform 
simulation on hydrologic and associated water quality processes in 
pervious and impervious land surfaces and in streams and well-mixed 
reservoirs. The I-{SPF is built on a systematic framework which 
consists of a set of modules. The modules are arranged in a 
hierarchical "mode that permits continuous simulation of a range of 
hydrologic and water quality processes. The reduced HSPF verion used 
in the Waterford River Basin contains three application modules and 
five utility modules. ' 

HSPF Module Functions 

The HSPF Module Functions are shown in Figure l. 

HSPF Overview 

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

\ 

PLTGBI, DISPLY, DURANL, GENER) along with hydrologic, hydraulics and



atmospheric parameters required to input to the model. An overview of 
“the 
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HSFF model is shown in Figure 2. 

rnnsiurzon ron "sat-ur or asrr nouns 

Source of Program Codes 

the 

Prior to set up of a HSPF model run, it is desirable to obtain 
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 \

I 

input sequence to compile HSPF 
object code HSPF 

input sequence to link HSPF 
HSPF Information\File (INFOFL)
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- HSPF Error_Iile (ERRFL) 
- HSPF Warning File (HARNFL) 
- BS2? test input 
- HSPF test output 
- lists of HSPF subroutines (by number and alphabetically) 
— HSPF User's Manual (text only) 
- HSPF OSV's and data structures 

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

l 

— source code for NEWTSS 
- IBM input sequence to compile and link NEWTSS 
- NEWTSS INFOFL * 

- NEWTSS ERRFL 
- NEWTSS test input 
- NEVTSS test output 
- FTABLE generation program 

An example of the files in the distribution tape is shown in 
Appendix A. The installation instructions ior HSPF (The User's 
Computer System) is given in Appendix B. 

HSPF CYBER 111 Version

I 

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 rater quality. The following submodule for water quality 
simulation are eliminated in the HSPF CYBER 171 version:
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Land Segment .

4 

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

I transported in the soil layers 
PEST - simulates pesticide behaviour

4 

NITR — simulates nitrogen behaviour 
PHOS - simulates phosphorus behaviour~ 
TRAC - simulates the movement of a conservative tracer 

Reach Section 

PST - simulates general quality constituents‘ 
OXRX - simulates primary DO, BOD balances 
NUTR - simulates primary 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 on the Reach Sections. 

Modification and Installation of HSPF i 

The modification of the HSPF model was conducted by the Hater 
Planning ind Management Branch (UPMB), IUD, Dartmouth, Nova Scotia and 
the modified model 'vas installed on the Bedford Inst itute of



- 5 - 

Oceanography (BIO) CDC CTBER 171 Computer. The modified HSPF CYBER 
171 version vas then transferred to NVRI under the terms of the 
Waterford River Basin Study.'

. 

HSRF Files Arrangement and Description 

The modiiied CYBER version of the HSPF model is stored on the 
NWRI computing system tape inventory. Some of the file names of the 
HEMB version have been slightly changed and ‘rearranged, but their 
basic contents of files remain the same. 

The HSPF file arrangements and descriptions for the Vaterford 
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 

HSBBINS - DUMPPF file containing the binaries for programs: 
HSPLOTB - plot program 
NEWTSSB — time series store program 
HSPEB - HSPF program 

ERRMESS - "DUHPPF file containing 
_ directories for fatal, 

informative and warning error messages for the NEWTSS 
and HSPF programs:V 

HSPFERR - error message directory 
HSPFINF - informative message directory



SBNTSS - 

DAYNTSS - 

HSPFHIN - 

DAYTSS - 

OUTTSS — 

HSPDAT - 

HSPLOT — 

HSPROC - 

DAYHSP - 

OUTHSP — 

REACH — 

- 1 - 

HSPFWRN - warning message directory 

NTSERR - error message directory file for NEWTSS 

NTSINF ~ informative message directory for NEVTSS 
sumit file for the NEVTSS run, umich creates the 

structure and reserves the space for the TSS file 

day file of NEHTVSS run 

submit file to transier data set records from DABASE 
file to TSSFL 

day file for the run of HSPFHIN 

output file for the run of HSPFMIN 

User Control Input (UCI) for the simulation run 
plot program used to plot simulation results (note this 
program stores in the HSPBINS DUHFF file) 
procedure file containing the following procedures: 
HSPFRUN - loads and runs program HSPF 
HSPF - allows the 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 tile for the simulation run ‘ 

Vaterford River Basin user control input file to 

simulate 29 months of streamflow 
As seen from the above listing, it requires more than 20 files in 
order to run the HSPF model.



DATABASE AND TIME SERIES STORE (TSS) 
1

, 

Time Series Inventory and ISS File Length Estimation 

The time series worksheet provides a means of estimation of the 
TSS file length. Examples are given in Tables l and 2. 

pataset Compilation 

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

H 

Dry bulb temperature 
set bulb temperature 
Bind movement 

Precipitation 

Radiation 

Evaporation 

Streamflow
I 

Bach dataset comprises a time series of hourly values for three 
years (0100 hour, May l, 1980 to 2b0O hour, Hay 31, 1983), except the 
evaporation parameter which is a mean daily value. "

l 

_ 

_ $ 
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 follovs 
HYTHEF 

HYDPTF 

HYHNDS 

TIPBUC 

HYDRADL 

DHYLEVF 

.HYWATA 
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dry bulb temperature (‘C 

wet bulb temperature ('6) 

wind movement (km/h) 

precipitation (mm) 
radiation (langley) 

evaporat ion (mml d ) 

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 data 

Further details of formats and fields for each of the above data 
classes can be found in 

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

(5). Note also that HSPF supports user's 

formatting of sequential dataset is presented in Appendix G. 

TSS SET-UP

0 Q 

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 been compiled, labelled and formatted, there are two 
steps to be followed in order to create the TSS file (TSSFL). The 
first step is to create disk space by using a submit file SBNTSS which 
is shown in Appendix D, along with the output for TSS file space 
created as shown in Appendix E: Essentially, the SBNTSS inputs four 
types of information contained in OPNTSS to the binary program NENTSSB 
which creates disk space for the TSS file called TSSFL. This 
information is: 

TSS File No. 

Record Length 

Max. DSNO (Dataset number) 
TSS File Length " 

The files required to run SBNT$S 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 Copying Dataset to TSSFL 

A submit file cal 

database v(DABASE) file, and each dataset is 

led HSPFMIN takes seven datasets from, the 

labelled with the 
following information: 

Dataset no. = 

Space n 

Name 
. I 

Time step = 

Compression ‘-
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Yaaror - I 

Rmem I 

Station I 

Gap code I 

Unit I 

Member name I 

Ncomp I 

Kind I" 

Format I 

The HSPFHIN 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 (TSSM) 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 TSSTL 

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

nesting of the RUN and TSSM Blocks is shown in Figure 5. 
» To this end, unless the user wants to use the comands ADD, 

UPDATE, SCRATCH," DKTEND, SCHOVSPAC-E, SHOWDSL, or SHOHTSS, t-he TSSM has 
completed the run and is usually not used after this point. 

USER CONTROL INPUT (UCI) SIMULATION 

UCI Set-"Up 

The User Control Input (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 name 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, a 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 similar in the UCI arrangement, 
except that the RUN Block in Figure 5 starts after the IND TSSM. 

§rocedure.File to 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 presented 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 HSPFHIN 
(putting time series data to TSS from DABASE) and the HSPFRUN (to run 
HSPE program). Each can be called separately from a calling file 
within the CYBER system. The HSPROC file is presented in Appendix H. 

Submitting an UCI JOB 

'4 After all the required files to run HS?!’ 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 an option for user to make any change in the
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contents of the UCI‘ before the sumiasion 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 s submit file content information is given in Appendix H 
begin procedure file use "begin" instead of "submit" 
hspdat - user control input 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 2 0 for no print 

out
' 

XEDiT to edit UCI file 

771/00005/locate the line no 00005 contents in the UCI file to be 
changed ' 

00005 start 1981/01/01 End 1983/05/31 line 00005 content information 
77m to modify the content of the line 00005 
7 change of the content of line 00005 as shown 

If more lines of the UCI file need to be changed, repeat l to locate 
the line number, otherwise quit, i.e. ' 

77e,,rl file edition complete and submit the job
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Results of the UCI Run

v 

An example of the complete output for November 1-30, 1981 UCI run 
is presented in-Appendix J. The simulation results displayed on a 
Calcomp plot are shown in Figure 7. 

UTILITY MODULES

OO '0 '4 

This utility 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).

D ISPLY 

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 application module run to display the 
results of the simulation run as shown in Appendix G, line no. 00289~
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Pmi 

This utility module examines the duration range values ofwa time 
series and computes a variety of statistics parameters. Examples are 
given in ref. (5) pages 309-315. However, this module was not used in 
the Eaterford River Basin HSPF Streamflov Simulation. 

FTABLES 

The FTABLES are used exclusively in the RCHRES application 
modules. The FTABLES specify, in discrete form, a fixed numerical 
relationship between the depth, surface area and volume for a 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. 002k4 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.

1'
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ELTGEN 

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, HSBLOT. (A separate plot program written for 
Calcomp plotter on the NVRI CYBER system). l 

The contents of a sample PLOTFL are given in Ref. (5) on pages 
303 and 304. A list of the HSPLOT is shown in Appendix K. A sample 
of a plot of one month's simulation run is presented in Figure 7. 

SUMARY 

‘

\ 

The procedure for making HSPF Runs can be summarized in the 
following steps: 

1. NENTSS Run " 

The NEWTSS is run first to create the structure and secure the 
space for the time series (TSS) fil e. Any changes are made to 
the input cards following the /EOR for changes to the file 
structure. The submit file is SBNTSS. The form of run is 
/get,SBNTSS 

A /submit,SBNTSS,B 

2. HSPFHIN Run 

The second submit file is the first run of the HSPF program. It 
reads the time series data from the database file, labels the
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datasets, and copies them to the TSS file. The submit tile is 
HSPFMIN; The form of run is 

/get,HSPFHIN 

/aubmit,HSPFMIN,B 

3. HSPF Run 

Once the database is in the TSS file, the HSPF program can be run 
to produce water quantity and quality simulations. 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 
BLTGEN Block to be read by the HSPLOT program for Calcomp plots. 
The HSPF procedure allows the user to edit the UCI, then submits 
a job that runs jthe HSPF simulation and optionally produces 
plots. The form of run is 

/get,HSPROC 

/begin,HSPF,HSPROC,HSPDAT=UCI,PLOT=O or 1,PRINTIO or 1 

where.HSPDAT is the file containing the UCI 
PLOT = 0 for no plot 
PLOT - 1 for Calcomp plots 
PRINT- 0 plotting values suppressed‘ 
PRINT= 1 printout plotting values on hard copy 

CONCLUSIONS 

The HSPF progrmm 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 modules can 
be run individually, provided that NEHTSS 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.program 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 set-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. 

v V 
Running HSPF requires working knowledge in systems programming 

and disk file management. ‘ 

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

_ 

If water 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 

D -' PERLND 
A 

IMPLND RCHRES 
Snow "' » Snow Hydraulics 
Water - Water Conservative 
Sediment Solids Temperature 
Quality Quality Sediment 
Pesticide Non-Conservative 
Nitrogen Do/BOD 
Phosphorus Nitrogen 
Tracer 

P 

Phosphorus 
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i 

Plankton J 

HSPF UTILITY MODULES FUNCTION 
COPY PLTGEN DISPLY 

Data Tabulate and 
Transfer Data Summarize Data 

DURANL 
Duration Transform or 
Analysis Combine Data 

NEWTSS 
A stand-alone 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
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Figure 2. HSPF OVERVIEW 
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Figure 4. Schematic Nesting Diagram to Create TSSFL. 
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i HSPFMIN 
(Submit File) 

31a 32 33 34 e 35 36 37 

HSPFRUN 
(Procedure fiie ) 

Tapel HSPFINF' 
‘ 

Tape3 HSPFERR 

_ 

Tape4 HSPFWRN HSPFB 

(a) (b) 
HSPFBIN(Tape5) 

» Taaeis
i 

DAYTSS 

(a) HSPfBIN replaced HSPFB(binary file of HSPF) 
(b) Indicates that HSPF to process information of data contain in Tape5
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Figure 5. Nesting of TSSM and RUN Blocks 
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END TSSM 

RUN 

GLOBAL 

END GLOBAL 

OPN SEQUENCE 
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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. 

RUN - Start of one phrase of operation 

GLOBAL It applies to every operation. 
Defines start time and end time of -£ND GLOBAL the run. 

OPN sequence 
I

I 

Specifies the operations to be 
sun OPN sequence P°'f°'"°d' 

IMPLND 
Impervious land segment simulation 

_ P 
V 

V 

I
l 

PERLND 
I 

Pervious land segment simulation. gnu PERLND
7 

RCHRESS 
Stream reach settion simulation. 

_ | 

END PLTGEN
1 

DISPLY 

END DISPLY 

‘El PLTGEN 

1 

‘ Plotting time series . 

Display and tabulate time series. 

EXT SOURCES Transfer time series data from END EXT SOURCES TSS to specified module for H - operations. V 

_ 

I . 

NETWORK Transfer time series between 
END NETWORK 

k

I 

,m0dules operation. 

END RUN - Complete one phrase of operation
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TABLE 1. TIME SERIES DATA INVENTORY (TSDI) HORKSHEET

\ 

APPLICATION : WATERFORD RIVER BASIN STUDY 
I W r

' 

TYPE LOCATION TIME PERIOD SOURCE FORMAT m 0») STE? <<nR (e) (f) 

HYTMPF 
St. John's 01/05/80 
Airport, NFLD. “°“RLY -31/os/as 

HATER R.B' HSPF 
Iwn, HALI FORMAT 
FAX, ~.s. 

< 1 

COMENTS 
(9)

A 

HYDPTF 

HYWNDS 

TTIPBUC CANADA ogpr. or
I 

AGRICULTURE 

HYRADL ll 

I 

ll ll 

L 
I I

,

1 

DHYPEVF 191/os/so " 
_ DAILY so/09/as 

DHYLEVF 1/O5/80 " DAILY 31/05/as 

I i 
ll ll h 

HYHATA 
_' 

I _. 

KILBRIDE 1/O5/80 Twsc 
NEWFOUNDLAND I 

“°“RLY 1/os/as H02ZM008 I 

_ 
—

r

0 

1 

' 

| 

_

I

1 I



Table 2. TSS FILE LENGTH DETERMINATION (TSFLD) NORKSHEET 

TIME 
STEP 

(a) 

TIME 
STEP' 

(b) 

NUMBER O START COMPRESS TOTAL/ NUMBER TOTAL 
CALENDAR END DAT FRACTION DATASET OF SPACE 

(en) 
vs/ms COMPRESV 

(d) (e) b*(¢-d)*
+ 

(f) 
’ 

DATASETS (n) 
(9) (f*9) 

60 17.4 4
T 

.92 1 
_ 

ss 1 ss 

60 17.4 4 .92 1 55 1 55 

60 17.4 4 .92 1 ss 1 
I 

55 

60 17.4 4 .92 1 ss 1 ss
T 

60 17.4 4 ,9? 1 " 55 1 55 

60 17.4 4 .92 1 * 55 . 1 55 

1440 .75 4
I 

.67 1 4 1 4 

SUM TOTAL (j) 7 (k) 334 
** 

U m) DIRECTORY SPACE(j*0.0117) = (n) MAX DATA $21 NUMBER (m*85)= 

(p) ESTIMATED TSS FILE LENGTH(‘k+m)
I 

(q) TSS FILE LENGTH= 

r) TSSUN2 FOR (S) TSSFL FOR nsvr = 

** round up to next integer ‘ 

- 1 from ref.(5) 
2 TSSUN - TSS unit no.
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HYTHPF. 
DRY DUL8 
TE"P- A 

DATA. 
~-EOP—- 
HYDPTF. 

DEN POINT 
TEHP. 
DATA. 

--EOR-- 
HYHNDS. 
HIND 
SPEED 
DATA. 
@-EOR-- 
TIPBUC. 
TIPPING 
BUCKET 
DQTQ. 
Q-'8-OR‘- 
HYRALDL. 
RQDIATIQN 
DHTQ. 

--EOR-- 
DHYPEUFB1 
OF 81 
DAILY B1 
PAN B1 
EUAP. B1 

'--[OR--_ 
LAKE 81 
EUAF. 81 

DHYLEUF81 
IQLL 81 
aALL 81 

""EOR~* 
HYUHTF. 
sTREfiM~ 
FLQH 
DQTG 

DLY "NS 

Appendix C. Iypica1 Example of Dataset Compilation 
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Appendix E. Disk Space Successfuily Creatd by NEHTSS Program on Unit 23 
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2% ~41!
O ndix K. Listing of HSPLOT Calcomp P1ot Program 

PROGRQH N5PLOT(XNPUToOUTPUT;TfiPE3l»TRPE1I=I»TflPEZ- 
S TQPES:INPUT|TAPE5:OUTPUT) 

fllfiflfl 

scan a FILE PRODUCED BY PLTGEN nobups or HSPF PROGRAM 
nun PLOT cunuzs on THE cqLeonP PLOTTER. ‘

4 

1 cuaaacwcn LxuLns:s>-20
, nxnzusxou 1e:u<e:.1rx1L:<4>.:v<z>.:narcs>,xr:4>.v1(4>I 

DIMENSION>L1NTYP(5)»INTEO(5)»ICOLCOD(5)»TIH(ZZBOO)»URL(5) 
DIMENSION NDAYS(1ZJ|HTH(1Z) 
DIMENSION YLINKZZOQB)

C 
DQTQ NDAYS/31-Z8,31»3B»31.3B.31,3l.38,31-38,311 
DATE HTH/SHJRNI3HFEB:3HHfiR»3HfiPR|3HHAYu3HJUN» 

1 3HJULo3HfiUG»3H5EPr3HOCT|3HNOU»3HDEC/ 

Olfififl IF IOPT IS NON-ZERO» ALL THE DATA UQLUES ARE PRINTED 
REflD(5-'(IZ)'rEND:9B).IOPT ' 

98 IF (EOF(5).NE-B) IOPT:B 
IEND:B 
HRITE(6v'(1H1)') 
NPLOT:D 
CALL PLo1<a.;:..-3: 
REaD(31.'¢a4>') JPLOTID

C 
18 IPLOTID:JPLOTID 

NPLOT:NPLOT+1 
1TU:1 
DO 1 NL:2»Z$ \ 

R:nn131.'reAzQ>'> rxs:un11.1=1-ea 
IF (NL.EO.2> 
IF cuL.:o.a: 
IF ruL.:o.s> 
xr (NL.EOL6) 
Ir (NL.E0.7) 
IF (NL.E0.B) 
Ir (NL.EO.9) 

DECODE(3B-‘(IQX-IS»6X)"IGEN(1)) IDELT 
DECODEUIO, ' (4290 I3! {SX'- 13->710" IGEN(1)) IPU» IHU DECODE(60»‘(I98-4fi10:1X)'|IGEN(1)) (ITITLE(I)»I:1¢4) 
DECODEKGB»‘(18X,2fi1B»2X)'-IGEN(1)) (IY(I)-I:1»Z) 
DECODE(4B,‘(23X»E14.5»3XJ',IGEN(1)) YHIN 
DECODE(40,'(Z3X'F14.5i3X)‘aIGEN(1)) YHAX 
DECODE(4B»'(Z3X»F14.5»3X)’»1GEN(1)) TDEL7 

Ir <uL.£0.1Tu+11.nNn.1Tu.LE.1Pu+1nu> THEN 
ncconzrsa.'<sx.a2Q.311a.sxw'.16:Nr1>> LINLfiB(ITU)»L1NTYP(ITU)» 

1 1ut£o<1Tu>.1coLconr1Tu> 
ITU:1TU+1 

ENDIF 
1 CONTINUE
C 

ITU:ITU-1 
NPT:1 
LHTH:B 
LDAY:B 

c ZDELT = TIME INTERUAL or nava In MINUTES 
c TDELT = NUMBER or TIME INTERURLS PER INCH 
C XDELT : NUMBER OF INCHES/DAY 

XDELT:1440./(IDELTuTDELT)
C 
15 REflD(31;'(A4»9A10)'»END:99) JPLOTID'(IDAT(I)|I:1:9) 

IF (IPLOYID.NE.IPLOTID) GO TO,ZB 
DECODE(9Q;'(I6-4I3»5F14-S-2X)’:IDAT(1J) IYR'IHTHvIDAY»IHR» 

1 IHIN'(UfiL(J)»J:1,ITU) 
IF (NPT.EO.1.fiND.IHR-EO.Z4.flND.IH1N.EO.60) THEN - 

IHR:U 
IH1N:B 
IDAY:IDfiY+I 
ND:NDnY$(1HTH> 
IF (HOD(IYR|4).EQ.Q.fiND-IHTH.EQ.Z) ND:Z9



Cont. d1x_ K. 
:5’ -"15 

s-rfi

3 

LP lIDfiY.GT.ND) THEN 
IHTH:!HTH+1. , 

IDfiY:1 
IF (IHTH.6T.8Z) THEN 

!YR:IYR+1 
IHTH=l 

ENDIF: 
ENDIF _ ENDIF v ‘ 

DECIDE HHETHER TO USE 0 DQILY OR HONTHLY X AXIS 
xr cxn:L1.Lv.a,s) so TO 2 
xr <uP1.:o.1) ruzu 

I ~r1mu=¢ <zun-1::-ea.+(m1u-1)>/rrncur-rncua 
CALL NunaER<.0s.- 20..18-rLonT<xnnv).a..-11 
Lnnv-xnnY 
Enconcraa.‘(A3-1H/.14-2x1'.nY> HTH(IHTH),IYR 
CALL svnaoLra.a.-.40..1a.nv.0..e> 
LHTH:IHTH

‘ IYRI:IYR 
1nTu1=1n1H 
IDflYI:IDflY '

' 

ELSE - 

. TIH(NPTI:TIH(NPT-1)+l./TDELT 
ENDIF 
1r <1naY.n:-LnnY) THEN . 

capu uunaea<T1n<uPr:+.as.-.20..1a.rLoar<1onv).a,.-1» 
LDnY=IDflY 

zuorr - 

so TO a 

courzfluz 
IF (NPT.EQ.1) tflzu 

IF (1nn.;0.24) so 10 15 ' 

TIH(1J:((IDHY-1)I144I+§IHR-1)#60;+1HIN-1)/(IDELTiTDELT) 
LDfiY:IDfiY ~ 

EN€ODE(1U:'(fi3:1H/:I4:ZX)'iHY) nTu<!nTu),zYR 
GALL sYnBoLtB.0.-.4a-.10-nY.a.-am 
LnTH=1nTH 
IYRI=1YR 
IHTHI:IMTH 
1nnY1=1nnv 

ELSE 
TIH(NPT):TIn(NPT—1)+1./TDELT 

snnzr . 

IF (IDfiY-NE.LD9Y) THEN 
IF (IDfiY.EO.1S) CELL NUHBER(TIH(NPT)»-.25».10»l5.aO.»-1) LDflY:IDfiY 

ENDIF 
CONTINUE 
IF (IHTH.NE.LHTH) THEN 
ENCODE(1B-‘(A3-1H/:14-ZX)’iHY) HTH(IHTHJ;IYR CGLL SYHIOL(TIH(NPT)|—.4Q-.1U»HY»O.»B) 
'LHTH:IHTH ' 

ENDIF 
DO 17 J:1:ITU ' 

IF (UfiL(I).LT.YflINJ_UfiL(J):YHIN 
IF (UfiL(J).GT.YHflX) UfiL(J):YflflX 
CONTINUE 
NPT:NPT+1 
HRITE(Z).(UfiL(J)»J=1»1TU)
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IF (IOPT.N{.Q) HRITEIG:’(lI:5lG|§FllfS)') I¥R3XHTN» 
I lDflYoIflR»IHXN|(UQL(J)oI8lnITU) ' 

IF (NPT.OT.8ZOUD) BTQP 'CflNNOT PLOT MORE TURN Illll PTS FIR CURVE’ GO TO IS ' " 

Uflflfl

U 

PLOT CURUCS 
!CND:1 
CNDFILC 2 
COLL 5YIIOL(X41;2-l;flPT—l 

LXNLOl(l)»I.»lI! 
X2804.

_ CONTIUC " 

OOH"

D 
" PLOT THE Y QXIS 

YDCLT:(YHflX—YHIN)/O. 
CQLL §Xx5(Q-o'-:1Y:z.oa.0"-|YHIN|Y§:LT) 
T!H(NPT61):l.° 
TIH(NPT¢2)=8. 
vL!u:uP1¢a}=Yn;u 
YL!N(NPTQ2):YDELT 

C
I no so x=;.1ru 

COLL lturzncanz 
IF (!COLCOD(I).NE.l) CALL N£HP£N(!COLCOD(I)) Rflfllflb 2 ‘

- 

D0 “=10NPT'f- 
READ (2) (vaLcJ).J=1-:70) 
YLxu1n)=uaL11> 

82 CONTINUE V- 
CGLL Llflitflfl-YL!N;NPT»l:LINTYP(1)»!NTE0l1)) an conrxuu: 
CALL FLOT(T!H(NPT)45.|I.»-3)

C 
~ zr c::ub.u:.a2 co TO an 

CALL PLo1(5;-0..99s> 
STOP

C 
IND 

co: Cucouurcnzn.
L 1 cnLL 8YHBOLIl.»!.8».14-!TlTLEvI.|4I) 

v1:1>=a.e 
YT(2):8.8 
YY(3):l. 
v1(4>=1. 
XT(§l:Q, 
8T(4>=1, 
8:0. 
no as 1:1-110 
x1:1>=x 
x1(zs=xoa. 
CaLL NEHP£N(1) 

’

' 

xr (1CuLcon¢1a.N:.1> ;pLL u£uP:u<!coLconcx>> LT:LINTYP(I) 
Ir cLT.6?.a) L1=1 
CALL L1nt(xT.vT.z.1.LY-xutcoxza) 
CaLL 5YHBOL(X¢1»2»8.8¢.10-LXNLfi8(I)»I.»2B) 
X:X¢4. - 

conwzuuz 
flflflfl 

If 

PLOT tn: Y axis 
Yn;LT;1ynqx—Yn:u)/s. 
CQLL QX!S(C;-I.’lY,2l-B.|9l.,Yfl!N-YDELTJ 11n(MPT+a)=p. " 

T1nrMfitoza=a. 
vL1N(P1+1)=Yn;M 
YL!N(NPT02)=Yb£LT

C 
D0 an !=1.!tu 
CALL Nturzugaa 
gr cxcoLcon<x>.n£.za CALL u:uP;ui:coLconrx({ REHIND 2 
D0 32 N:l|NPT 
READ (2) (UflL(J)»J=1»ITU) 
VLxu<u)=uaL(!) 

az convxuuz
_ CALL LIN£(TXH-YLIN»NPT-1-LINTYP(II|!NT£OL!)) II CONTINUE 

CALL FLOTtT1H(NPT)¢5.-0»--3) 
c . 

If (IEflD.N£.l) GO TO 19 CALL PLo1(s..0.-999; 
STOP

C 
tun“ 

C01 INCOUNTERCD.
I


