Glossary

APPENDI X |
GLOSSARY OF TERMS

1.0 NATURE OF THE GLOSSARY

The gl ossary which follows is not exhaustive. |Its function is to introduce terns
whi ch may be new and to assign definite nmeanings to anbi guous terns. It is not a
dictionary. The goal is not to provide formally correct definitions but to supply
expl anati ons adequate for practical purposes. Thus in sone cases, the definition
of atermis followed by a further explanatory note.

2.0 G.OSSARY

The list that follows is arranged al phabetically. Any word enclosed i n parent heses
() my optionally be omtted froma term in everyday use, provided that the
context ensures that its use is inplied.

ACTUAL ARGUVMENT
The nanme of an item (or set) of data which is being passed to (or retrieved from
a subprogramvia an argunment list. It can be

(1) a variabl e nane

(2) an array or array el ement nane

(3) any ot her expression

(4) the name of an external procedure

(5) a Hollerith constant

ANNI E

An interactive programdesigned for managenent of WDMfiles and their data. ANNE
functions include file creation, data set nanagenent, and data analysis,
nmodi fi cation, and di spl ay.

APPLI CATI ON MODULE
A nodul e whi ch simul ates processes which occur in the real world
(e.g., PERLND, | MPLND, RCHRES)

BUFFER
A portion of machine nenory space used for the tenporary storage of input or
out put - bound dat a.

COVPUTATI ONAL ELEMENT
See "el enent."

CONCEPTUAL DATA STREAM
A streamof related data that are i ndependent of any physical input-output device.
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coPY
Autility modul e used to copy tinme series data. COPY is typically used to transfer
data froma sequential file to the WDMfile or DSS file.

DATA SET (Tl ME SERI ES)
A data set in the WbOM or DSS file.

DI RECT ACCESS FI LE

A disk file whose records are read fromor witten to a specific location within
the file. Any record in the file may be accessed at any tinme. Contrast with
sequential file.

DI RECTED GRAPH
A group of processing units arranged wi th unidirectional paths between them No
bi -directional paths or cycles are all owed.

Dl SPLY
A utility module used to print tine series data and summaries of the data

DUMWY  ARGUMENT
The local name (in a subprogram) for an actual argunment which is passed to the
subpr ogram

DURANL
A utility nodule used to exami ne the behavior of a time series, conputing a
variety of statistics related to its' excursions above and bel ow certain specified
| evel s.

ELEMENT
A collection of nodes and/or zones, e.g. segnment no. 1, reach no. 20.

ELEMENT TYPE
A nanme which describes el enents having a common set of attributes, for exanple,
Per vi ous Land-segnent, Reach/M xed Reservoir.

EXECUTABLE PROGRAM
A self contained conputing procedure. It consists of a main program and its
requi red subprograns.

FEEDBACK ELEMENT
An elenent which is situated in a loop in a network or which is connected to
anot her el enent by one or nore bi-directional flux |inkages.

FEEDBACK REGQ ON

A group of connected feedback el enents. Informati on and constituent transfers
across the boundari es of a feedback regi on are uni-directional, but internal fluxes
can be bi-directional

FLONCHART
A schematic two-di nensional representation of the logic in a program or program
unit. The level of detail in a flowhart depends on its purpose
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FLUX
The rate of transfer of fluid, particles or energy across a given surface.

FUNCTION (as used in program design, not in Fortran | anguage)

A transformation which receives input and returns output in a predictabl e nanner.
Most functions within a programcan be classified into one of three types: input,
process, or output. Usually, there is a hierarchy of functions--high |evel
functions contain subordi nate functions.

GENER
A utility nodul e used to performany one of several transformati ons on one or nore
i nput tinme series.

| MPLND
An application nmodule which sinmulates the water quantity and quality processes
whi ch occur on an inpervious | and segnent.

| NGRP
A group of HSPF operations which share the sanme internal scratch pad (I NPAD).

| NPAD
see | NTERNAL SCRATCH PAD

| NPAD AREA

The space available in menory for the storage of time series data in the | NPAD
It is the difference between the area of the conmon bl ock SCRTCH and the | ongest
oSV in the | NGRP

| NPAD W DTH

The nunber of time intervals which are present in the INPAD during a run. This is
t he 1 NPAD ar ea di vi ded by t he maxi mum nunber of rows of the tine series data. HSPF
uses fewer disk input/output operations with |onger | NPAD w dths.

I NPUT TI ME SERI ES
Time series which are read in a given sinulation run

I NSPAN
see | NTERNAL SCRATCH PAD SPAN

| NTER SECTI ON DATA TRANSFER (| SDT)
The novenent of information fromone section to another within a nodul e.

| NTERNAL SCRATCH PAD (/| NPAD)
The space in nenory where tinme series data are accessed by nodules. It functions
as a large buffer for this data.

| NTERNAL SCRATCH PAD SPAN (| NSPAN)
The real world time which corresponds to the | NPAD w dt h.

I VL
See SI MULATI ON | NTERVAL
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JCB
The work performed by HSPF in response to the instructions found in a conpl ete set
of User's Control Input.

Kl ND
A descriptor which inplies either point or nean with regard to a tine series.

MEAN VALUED DATA
Data whi ch represents the behavior of atinme series over tinme intervals rather than
at specific points in tinme.

M XED RESERVA R
A wat er body which is assunmed to be conpletely m xed.

MODEL
A set of algorithns, set in a logical structure, which represents a process. A
nodel is inplenmented using nodul es of code.

MODULE
A set of programunits which perfornms a clearly defined function.

MODULE SECTI ON
A part of an Application Mdul e which can be executed independently of the other
parts. eg. SEDMNT in nodul e PERLND

MJUTSI N

Autility nodul e used to read a sequential external file which has the sane format
as the file produced by the PLTGEN nodul e. MJTSI N nakes the tine series data on the
external file available for use by other nodul es.

NETWORK
A group of connected processing units. Information and/or constituents flow
bet ween processing units through uni-directional |inkages. That is, no processing

unit may pass output which indirectly influences itself (no feedback | oops). These
constraints make it possible to operate on each processing unit separately,
considering themin an "upstream to "downstrean order

NODE
A point in space where the value of a spatially variable function can be
det er m ned.

OPERATI NG MODULE (OW)

A set of HSPF program units which perform a series of process functions for a
specified tine on a given set of input time series and produce a specified set of
out put time series.

OPERATI ON

In HSPF: execution of code which transforns a set of input tine series into a set
of output time series, for exanple, execution of a application nodule or a utility
nmodul e. See "simulation operation,” "utility operation.”
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OPERATI ONS STATUS VECTOR (0sV)

The data structure for an operating nodule. The OSV contains all the information
(paraneters, state variables) needed to describe the status of an operation and to
restart it after an interruption.

OPERATI ONS SUPERVI SOR ( OSUPER)
The HSPF programunits which oversee the execution of operating nmodul es and rel at ed
time series novenent.

asv
see OPERATI ON STATUS VECTOR

QUTPUT TI ME SERI ES
Time series which are generated during a sinulation run. They do not have to be
stored in the WDM or DSS.

PARAVETER
A variable used in a function which determ nes the transformati on of the input to
the function to the output of the function.

PARTI TI ON (an operati on)
The execution of different sections of an application nodule in separate runs.
Time series involved in inter section data transfers nust be stored between runs.

PERLND
An appl i cation modul e which simnmulates the water quantity an quality processes which
occur on a pervious |and segnent.

PERVI QUS LAND SEGVENT ( PLS)
A segnment of land with a pervious surface.

PHYSI CAL PROCESS
A process occurring in the real world.

PLS
see PERVI QUS LAND SEGVENT

PLTGEN
Autility nodule used to wite a sequential external file containing up to 10 tine
series and rel ated commands for a stand alone plotting program

PO NT VALUED DATA
Data which represents the behavior of a time series at specific points in tine
rather than over tine intervals.

PROCESS

In the real world: A continuing activity, for exanmple, percolation, chem cal
reaction. See "physical process.”
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PROCESSI NG UNI T ( PU)

An el ement or group of related el enents which is sinmulated for a period of tine.
Input cones from external sources or Processing Units which have conpleted
simulating for the given period of time. CQutput goes to other processing units of
external targets.

PROGRAM
A compl ete set of code, consisting of one or nore programunits, the first of which
is the "main" programunit.

PU
see PROCESSI NG UNI T

RCHRES
An application nmodule which sinmulates the water quantity and quality processes
whi ch occur in a reach of open or closed channel or a conpletely m xed | ake.

REACH
A free-flowing portion of a stream sinmulated in HSPF using storage routing.

RUN
A set of operations which are performed serially and cover the sane period of timne.

RUN | NTERPRETER

The HSPF nodul e which reads and interprets the User's Control Input. It sets up
internal information that instructs the systemregarding the sequence of operations
to be performed, stores paranmeters and state variables for each operation in the
OGSV, wites instructions related to the novenment of time series data and perforns
ot her m nor functions.

SECTI ON
see MCDULE SECTI ON

SEGVENT
A portion of the land assured to have areal ly uniform properties.

SEQUENTI AL FI LE

A file whose records are organized on the basis of their successive physical
positions, such as on nmagnetic tape or cards. A record may be accessed only after
the previous record has been accessed.

S| MPLE ELEMENT
An el enent which is not a feedback el enent.

S| MULATI ON
Imtation of the behavior of a prototype, using a nodel. W inplenment the node
on a conputer using an application nodul e.

S| MULATI ON | NTERVAL
The internal time step used in an operation
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SI MULATI ON MCDULE
See APPLI CATI ON MODULE

S| MULATI ON ( OPERATI ON)
Sinmul ation of a specified prototype for a specified period.

STATE VARI ABLE
A variabl e containing the current value of a storage or other measurable quantity.
It may change through tine.

STRUCTURE CHART

A di agramwhi ch docunments the result of structured (program design. It indicates
the programunits, their relationships (including hierarchy) and, optionally, the
dat a passed between them

SYSTEM DOCUMENTATI ON
A conprehensive set of docunents which enable a user to understand and use a
software product. It shoul d incl ude:
(1) a di scussion of the underlying principles
(2) a di scussion of the mathematical relations which the code inplenents
(3) docunentati on of the structure of the code
(4) a listing of the code
(5) docunent ati on of data and file structures, including the input required
to run the program

TI ME SERI ES
A series of chronologically ordered values giving a discrete representati on of the
variation in tine of a given quantity.

(TIME SERI ES) DATA SET
A data set in the WbOM or DSS file.

TI ME SERI ES MANAGEMENT SYSTEM ( TSMVB)
The nodul es of HSPF which are concerned with manipulation of time series or the
files used to store tine series. It includes TSGET and TSPUT.

TIME SERI ES STORE (TSS)

A direct access file used for nmediumilong term storage of tine series. Active
mai nt enance of the TSS system has ceased, and it has been renmoved from the
docunent ati on.

TI ME SERI ES STORE MANAGEMENT ( TSSM

The HSPF nodul e which (in previous versions) nmaintained a User's Tinme Series Store
(TSS) and performed nmai nt enance tasks associated with the data sets init. TSSMhas
been renoved fromthe program and the docunentati on.

TSPUT
The HSPF nodul e which noves tine series data fromthe INPADto a WDMfile or DSS.

TSGET

The HSPF nmodul e which noves tine series data froma WM file, DSS, or sequenti al
file to the | NPAD.
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TSS
see TIME SERI ES STCORE

TSSM or TSSMER
see TIME SERI ES STORE MANAGEMENT

ucl
see USER s CONTROL | NPUT

USER S CONTRCL | NPUT

The file in which the user specifies the operations to be performed in a run, the
paraneters and initial conditions for each one, and the tinme series to be passed
between them HSPF reads this froman ASCII file.

UTI LI TY MODULE

A nodul e which perforns operations on tine series which are peripheral to the
simul ation of physical processes, for exanple, data input, plot generation,
statistical analysis.

UTI LI TY OPERATI ON
Execution of a utility nodul e.

VOLUME
A source (WM DSS, sequential file or INPAD) or target (WDMor DSS) for the tine
series data.

WAt er shed Data Managenent (WM File

A direct-access, binary file containing multiple tinme series data sets. This file
is the primary storage file for HSPF tine series data. WM files are created and
mai nt ai ned by the ANNI E program and rel at ed- sof t ware.

WORLD VI EW
A representation of the real world which includes sinplifying assunptions of
physi cal processes.

ZONE

Afinite portion of the real world. It is usually associated with the integral of
a spatially variable quantity.

751
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APPENDI X '
TI ME SERI ES CONCEPTS

1.0 Time Series Concepts

A time series is a sequence of values ordered in tinme. The interval of tine
bet ween successive values is called the tine step or the tine increment or the tine
interval of the tinme series. The tinme step for a time series is often a constant
value but may also be variable. The inplenentation in HSPF restricts the
variability in a manner discussed below The values in the tine series may
represent the behavior of a process at a point in time or an average over the tine
step of the tine series. A tinme series whose val ues represent behavior at points
intime is called a point-valued tine series and is represented synbolically by
"*"_  Linear interpolation is used to define intermedi ate values in a point-val ued
time series. Atinme series whose values represent average or aggregated behavi or
over the tine step are called nean-valued tine series and are represented
synmbolically as "-" The meani ng of "average" and "nmean" is taken in a wi de sense
and i ncl udes any val ue assuned to be representative of behavior of the time series
over the tine step, rather than at a specific point in tinme.

The following figure shows the difference between the point and nean val ue tine
series in graphic form It is inportant to note that only one value is needed to
represent the behavior of a nean-valued tinme series for one tinme step. W visualize
the value as being assigned to a tine step in this case. On the other hand, two
val ues are needed to represent the behavior of a point-valued tinme series over the
same interval . W visualize the val ues as being assigned to the tine points inthis
case. Each tinme point at which a value of the series is given in a point-val ued
time series is viewed as "belonging” to the time step which it ends. Tine points
bel onging to all time steps contained within a larger time step are viewed as
bel onging to the larger tinme step also. For exanple, all tinme points in a
poi nt-val ued tine series except the first time point belong to the tinme interva

spanning the tine series duration. The first tinme point of a point-valued tine
series is viewed as belonging to the tinme step i nmedi ately preceding the first tine
step of the tinme series. This precise definition of bel ongingness for a time point
is needed to avoid confusion in defining operations on the time series.

A nunber of operations on tine series, discussed in Section 4.6 of Part F, preserve
the integral of the time series between any two tine points which end time steps
in the time series. The integral may be visualized as the area under the broken
line graph formed by connecting adj acent val ues in the point-valued time series or
the area under the histogram representing the nean-valued tinme series. The
trapezoidal rule applied to the point-valued time series yields the exact val ue of
the integral whereas the sinple rectangular rule yields the exact value for the
nmean-val ued tine series.
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Poi nt-val ued tine series
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Figure 1. Conparison between point- and mean-val ued tine series
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Time is given as year/nonth/day/hour/mnute to conpletely specify either a tine

interval or a tinme point. The date/tinme given by the internal clock uses the
"contained within" principle for all levels of the date/tinmne. That is, each
smaller interval is contained within the next larger interval. This is the

conventional usage for year/nonth/day but is not conventional for the hour/ m nute.
For exanple, the date string 1977/01/02 | abels the second day of the first nonth
of the 1977th year. On the other hand, in conventional usage the tinme string 10: 15
refers to the end of the I5th mnute after (not within) the 10th hour of the day.
This change in neaning is elimnated in the internal date/ tine clock for HSPF.
In the internal system tine string 10/15 labels the 15th mnute of (ie. wthin)
the 10th hour of the day. A conparable tinme to 10:15 in the conventional sense
woul d be 11/15; that is, the 15th mnute of the 11th hour of the day.

In sunmary, the internal clock convention labels time intervals at all |evels of
date/time whereas conventional usage labels tine intervals for year/nonth/day but
| abels time points for hour/mnute. In HSPF, time points are then referenced

uni quely by the mnute which ends at the time point in question

The tinme steps in a tinme series are labelled with the mnute which ends the tine
st ep. Thus, the values in a nean-valued tinme series are treated logically as
havi ng occurred at the end time point of the time step. Note that for purposes of
the internal clock and for description of internal concepts each time poi nt has one
and only one label. This nmeans that we refer to the instant in tine formng the
boundary between two days using the | abel associated with the first day even t hough
our interest is centered on the second day. This convention is called the ending
ti me conventi on.

A starting time convention is used externally for sone purposes because traditional
usage requires both conventions depending on the context of the statement about
time. Users are nore confortable using the traditional clock and both a starting
time and an ending time convention. The starting time convention is used when the
start of sonme tinme spanis in mnd and the ending time convention is used when the
end of some tine span is in mnd

The time span associated with a time series nmust be defined. Logically, a tine
seriesis of infinite length. Realistically, every tinme series has afinite length
and may be broken into short segnents for convenience in recording the val ues on
some nedi um such as the printed page, a magnetic tape, a data card or a magnetic
di sk. These shorter segnents are nade necessary by various software and hardware
constraints. Therefore, atine span is associated with each medi umused to record
or store the tinme series.
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A further practical conplicationis created by the variety of representations used
for time series. The user's nost likely nmental image is a line drawn in some
coordi nate systemon the printed page. This method of representing tinme series is
nost convenient for the user but a series of discrete nunbers is npbst convenient
for the digital conmputer. The time series of indefinite | ength nust be subdivi ded
into shorter time spans to fit the card i mages or the records on the tape or disk
In sone cases data for the tine series may be i nconpl ete (sone val ues not present)
or, in sonme cases, many of the values are zero so that not all values for the tine
series are stored on the medium 1In such cases a date/tine indicator is given on
the record. As an exanple, think of the format used for data cards punched by the
Nati onal Wather Records Center. The date/tine information on each record of the
medi um permits the reconstruction of the conplete tine series (except for the
m ssi ng val ues) even though not all values are recorded on the nedium However,
conventions nmust be established so that m ssing records on a given recordi ng nmedi um
are properly interpreted. For example, are the missing data nmerely zeros or did
t hey occur because of instrument mal function? |If the data are mssing, a "filler”
shoul d be inserted when the data are placed on the WOM or DSS so that it can be
changed at a later time or so that such m ssing periods can be properly handl ed by
ot her parts of the HSPF system The filler value is called the TSFILL attribute in
t he WDM syst em

The time step for a time series can vary in multiples of a basic tinme step
established for the tine series. The basic tine step for the time series nmust be
truly a constant value. For exanple, atinme series at a nonthly interval does not
have a constant tinme step. Therefore, the basic tine step assigned to such a tine

series is daily because a day is of constant |length and is conmensurable with al
nont hs.
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