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HSPF SUPPORTING PROGRAMS
WInHSPF

— Interactive interface to HSPF
— Access to all HSPF Features
— Scenario development

WDMUil

— Build/maintain WDM time series file and meteorologic
data for BASINS

— Meteorologic data generation and fill-in
— Graphical and tabular display of time series data

GenScn
— output postprocessor

HSPEXP

S A — Hydrologic calibration support
AQUA TERRA
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FILES UTILIZED BY HSPF

UCI (User’s Control Input)

— contains all input except time series data
Run Interpreter Output (MES, ECH)

— output summary of user’s input

Operation Module Output
— state variables and fluxes at user-selected intervals

WDM or DSS
— Time series data input and output (binary format)

PLTGEN/MUTSIN/SEQ
— Time series data input and output (text format)

HSPF Binary Output
— Operation output in binary format

AQUA TERRA
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HSPF OPERATION

* Run Interpreter processes input, “echoing” it back to
the user as it goes. The amount of output to the “echo
file” is controlled by a flag in the input.

» Warning and error messages that occur during both the
interpretation and execution phases appear in the “echo
file”.

o If the Run Interpreter detects errors in the input, HSPF will
attempt to complete as much of the interpretation as possible
and then stop without executing the run. Warnings do not
stop execution.

* If too many errors occur during the run, HSPF will halt
execution and place a message in the “echo file”.
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UCI CONCEPTS

The User’s Control Input (UCI) file is a text (ASCII) file
containing all program input except for timeseries data. Before the
run begins, it is processed by the Run Interpreter.

— Formatted column-dependent input.

— Entire file delimited by keywords RUN and END RUN.

— Divided into blocks which are delimited by keywords. Each block
controls a different aspect of the run.

— Many blocks are divided into tables of parameters. These tables
are also delimited by keywords.

— Any line containing 3 consecutive stars (“***”) in the first 80
characters is treated as a comment by the Run Interpreter.

— A blank numeric field is assigned its default value (if any).
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UCI BLOCKS

Run Specification Blocks:

GLOBAL
FILES
OPN SEQUENCE

Operation Module Blocks:

PERLND

IMPLND

RCHRES

COPY
etc.

Time Series Linkage Blocks:

EXT SOURCES
NETWORK
SCHEMATIC
MASS-LINK
EXT TARGETS

Other:

FTABLES
SPEC-ACTIONS
CATEGORY
MONTH-DATA
e TN, PATHNAMES
AQUA TERRA
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\, e
?: GLOBAL BLOCK

Title of the run

Starting and ending dates of the run

Run Interpreter and Special Action Output
Levels (0-10; normally 0-4)

Run Flag (0-1)

Units system flag: 1=English, 2=Metric

Example
GLOBAL

LOST CREEK CALIBRATION RUN #2

START 1986 1 1 O O END 1990 12 31 24 O

RUN INTERP OUTPUT LEVEL 4 3

RESUME O RUN 1 UNIT SYSTEM 1
END GLOBAL

T S, -
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FILES BLOCK

- Specifies external file names and corresponding unit
numbers

- Some file types have special keywords

- Other files are referenced by unit number throughout

UCI
Example
FILES
<type> <fun>***<-—-—————————————__ file name--————————————-
MESSU 21 lost ck.ech
WDM 22 - -\wdm\lost_ck.wdm
WDM2 23 - -\wdm\cal1b.wdm
DSS 31 --\dss\lost_ck.dss
61 lost ck.pls
62 lost ck.ils
63 lost ck.rch
END FILES

T S, -
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OPN SEQUENCE BLOCK

- Sets time step of the run INDELT In hours & minutes
(1 min-1 day)

- Declares the operations to be performed, in
downstream order (limited to 200 operations In
Version 11)

- If an operation Is "commented out"”, all other input for
that operation is ignored

Example

OPN SEQUENCE
INGRP INDELT 1:00
***  PERLND 4
PERLND 5
IMPLND 1
RCHRES 30
END INGRP
22w END OPN SEQUENCE
AQUA TERRA
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OPERATION-TYPE BLOCKS

- Application modules (PERLND, IMPLND, RCHRES)
- Utility modules (PLTGEN, DISPLY, GENER, etc.)

- These blocks are subdivided into tables
PERLND

ACTIVITY

END XéTIVITY
PRINT-INFO

END HﬁINT—INFO
GEN-INFO

END GEN-INFO

. additional tables containing options, parameters, and
initial conditions

e N,

AQUA TERRA
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APPLICATION MODULE INPUT
TABLES |

(ACTIVITY, PRINT-INFO)

ACTIVITY TABLE - flags that turn module sections on or off (0,1)

ACTIVITY
<PLS > Active Sections *hk
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC ***

4 5 0] 0] 1 0] 0] 0] 0 0] 0 0 0] 0
END ACTIVITY

PRINT-INFO TABLE - flags that govern printout of module
sections (2 = every PIVL intervals, 3 = daily, 4 = monthly, 5 =
yearly, 6 = never)

PRINT-INFO
<PLS S FhRIFAAFAALhAAhhddhihhk Print_flags ************************* PIVL PYR
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC ***

4 ) 0] 0] 5 0] 0] 0] 0 0] 0] 0 0] 0 0] 12
END PRINT-INFO
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APPLICATION MODULE INPUT
TABLES Ii
(GEN-INFO, OTHER)

GEN-INFO TABLE - name of operation, units flags, and output files

GEN-INFO
<PLS > Name Unit-systems Printer ***
# - # time series Engl Metr ***
in out el
4 LOW DENSITY RESID. 1 1 91 0]
5 FOREST 1 1 91 0]

END GEN-INFO

{ parameter tables for a module section }

{ initial condition table for a module section }

B ol S
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APPLICATION MODULE INPUT
TABLES Il

(PARAMETER TABLE, INITIAL
CONDITION TABLE)

PARAMETER TABLE - constant-valued parameters

PWAT-PARM4
<PLS > CEPSC UZSN NSUR INTFW IRC LZETP ***
# - # (in) (in) (1/day) Fxx
4 1.0 0.35 3.0 0.7 0.65
5 0.12 0.5 0.25 2.0 0.7

END PWAT-PARM4

INITIAL CONDITION TABLE - initialize state variables such as
storages, concentrations, and temperatures

SSED-INIT
RCHRES Suspended sediment concentrations (mg/l1) ***
# - # Sand Silt Clay alaied
1 ) 5.0 20.0 30.0

END SSED-INIT
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APPLICATION MODULE INPUT
TABLES IV
(OPTION/FLAG, MONTHLY TABLEYS)

OPTION/FLAG TABLE - select methods for module section

PWAT-PARM1
<PLS > Flags akokel
# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE ***
4 0 1 1 1 0 0 0 0 0

) 0] 1 1 0] 0] 0] 0] 0 1
END PWAT-PARM1

MONTHLY TABLE - monthly variable parameters
- Values given are for the first day of each month
- Daily values are interpolated between successive monthly values

MON-LZETPARM
<PLS > Lower zone evapotranspiration parm at start of each month ***
# - # JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC ***
5 0.3 0.3 0.3 0.4 0.7 0.7 0.7 0.7 0.6 0.5 0.4 0.3

END MON-LZETPARM

AQUA TERRA
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FTABLES BLOCK

- Specify volume-discharge relationship for RCHRES operations

FTABLES
FTABLE 30
ROWS COLS ***
8 4
DEPTH AREA  VOLUME DISCH  ***
(FT)  (ACRES)  (AC-FT) (CFS)  ***
0.0 0.0 0.0 0.0
0.220 0.765 0.09 0.09
0.878 3.05 1.44 3.67
1.537 4.23 4.15 17.0
1.976 4.49 6.27 32.0
2_.196 4.60 7.37 40.8
4.907 28.1 93.4 747.
8.315 54.5 238. 1860.

END FTABLE 30
END FTABLES
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SPEC-ACTIONS BLOCK

- ““special actions”

- Modify program variables at specified date/time (intervention)

- Examples: chemical applications, tillage practices, reservoir
operations, etc.

SPEC-ACTIONS
*** User-Defined Variable Quantity Lines
*** kwd varnam optyp opn vari sl s2 s3 tp multiply |[Ic Is ac as agfn ***

i I I e e > <><-> <><-> <> k%
UVQUAN prec PERLND 1 PREC K] DY 1 SUM
DISTRB 4 8 DY 1 SHIFT .20 .20 .20 .20 .20 0] 0] 0]

*** Nitrogen Fertilizer Application - 50% Surface and 50% Upper Layer ***
UVNAME NO355 2 SNO3 0.5 QUAN UNO3 0.5 QUAN
UVNAME NH455 2 SAMAD 0.5 QUAN UAMAD 0.5 QUAN

*** Action Lines ***
<FFFFS<F><-I>dedts<yr><m><d><h><n>dstp <vari><l><2><3><a><-value--> tc ts

IF (prec < 0.05) THEN

PERLND 1 DY 11976 2 15 3 NH455 2 10.50

PERLND 1 DY 11976 6 15 4 3 NO355 2 12.21

PERLND 1 DY 11976 4 13 3 DETS 1 3.0
END IF

END SPEC-ACTIONS
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TIMESERIES LINKAGE BLOCK
OVERVIEW (EXT SOURCES, EXT
TARGETS, NETWORK,
MASS-LINK, SCHEMATIC)

Used to specify:

- how data are input and output to WDM and other databases
- physical connections of land segments and reaches

- transfer of data to and from utility modules

Each connection includes:

- asourcey suchasaWDM dataset or an operation input or
- a target output timeseries

- any transformation in units or change in time step

Block Names and Functions:

EXT SOURCES Database to Operation
EXT TARGETS Operation to Database
NETWORK

SCHEMATIC Operation to Operation

MASS-LINK
17 of 38




TIME SERIES LINKAGES

* All HSPF operations involve input and output time series

« A watershed is defined by linking PERLND, IMPLND, &
RCHRES operations with time series connections

o User is responsible for ensuring operations receive required
“Input” time series

o User can print/display/output any “output” time series

* Three types of time series connections
1. from external files to operations (EXT SOURCES block)
2. between operations (NETWORK block and/or
SCHEMATIC and MASS-LINK blocks)
3. from operations to external files (EXT TARGETS block)

o Alist of input and output time series for each operation is
provided in the Time Series Catalog (User’s Manual)

M
AQUA TERRA
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TIME SERIES BLOCKS

GENERAL FORMAT

<SOURCE> <M-FACTOR> <TRANSFORMATION> <TARGET>
Source or target

Operation time series

— operation name

— group name

— member name & subscripts

External time series

— file type (WDM, DSS, SEQ)
— d#

— name

M-factor
Multiplication factor for units or time conversion; default=1.0

Transformation
Function based on time step and "'kind” relationship between
source and target

— AVER, SAME, SUM, DIV, INTP, LAST, MAX, MIN

AQUA TERRA
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EXAMPLE EXT SOURCES AND
EXT TARGETS BLOCKS

EXT SOURCES BLOCK

- specify transfers from external files to operations
EXT SOURCES
<-Volume-> <Member> SsysSgap<--Mult-->Tran <-Target vols> <-Grp> <-Member->***

<Name> # <Name> # tem strg<-factor->strg <Name> # # <Name> # #***
*** Meteorological i1nput data

WDM 106 HPCP PERLND 4 5 EXTNL PREC

WDM 111 EVAP 0.8 PERLND 4 5 EXTNL PETINP

WDM 106 HPCP IMPLND 1 EXTNL PREC

WDM 111 EVAP 0.8 IMPLND 1 EXTNL PETINP

END EXT SOURCES

EXT TARGETS BLOCK

- specify transfers from operations to external files
EXT TARGETS
<-Volume-> <-Grp> <-Member-><--Mult-->Tran <-Volume-> <Member> Tsys Aggr Amd***

<Name> # <Name> # #<-factor->strg <Name> # <Name>qf tem strg strg***
*** Qutput Results to Wdm and DSS files
PERLND 5 PWATER PERO SUM  WDM 29 FLOW ENGL AGGR REPL
RCHRES 30 HYDR RO AVER DSS 881 ENGL REPL
e oy END EXT TARGETS
AQUA TERRA
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EXAMPLE SCHEMATIC AND
MASS-LINK BLOCKS

Specify transfers between operations (watershed linkages):
Area terms, unit conversions, sand-silt-clay fractions

SCHEMATIC
<-Source-> <--Area--> <-Target-> <ML>  ***
<Name> # <-factor-> <Name> # HoFR*
PERLND 4 849. RCHRES 30 1
PERLND 5 2611. RCHRES 30 1
PERLND 4 234. RCHRES 31 1
PERLND 5 1818. RCHRES 31 1
END SCHEMATIC
MASS-LINK
MASS-LINK 1
<Srce> <-Grp> <-Member-><--Mult--> <Targ> <-Grp> <-Member-> **=*
<Name> <Name> <Name> # #<-factor-> <Name> <Name> <Name> # # ***
PERLND PWATER PERO 0.08333 RCHRES INFLOW 1VOL
PERLND SEDMNT SOSED 1 0.05 RCHRES INFLOW ISED 1
PERLND SEDMNT SOSED 1 0.55 RCHRES INFLOW ISED 2
PERLND SEDMNT SOSED 1 0.4 RCHRES INFLOW ISED 3
END MASS-LINK 1
e END MASS-LINK

AQUA TERRA
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EXAMPLE SCHEMATIC AND
MASS-LINK BLOCKS - 2

Specify transfers between operations (watershed linkages):
Area terms, unit conversions, labile and refractory organics

SCHEMATIC
<-Source-> <--Area--> <-Target-> <ML>  ***
<Name> # <-factor-> <Name> # HoFR*
PERLND 4 849. RCHRES 30 1
PERLND 5 2611. RCHRES 30 1
PERLND 4 234. RCHRES 31 1
PERLND 5 1818. RCHRES 31 1
END SCHEMATIC
MASS-LINK
MASS-LINK 1
<Srce> <-Grp> <-Member-><--Mult--> <Targ> <-Grp> <-Member-> **=*
<Name> <Name> <Name> # #<-factor-> <Name> <Name> <Name> # # ***
PERLND PWATER PERO 0.08333 RCHRES INFLOW 1VOL
PERLND PQUAL POQUAL 4 0.4 RCHRES INFLOW OXIF 2
PERLND PQUAL POQUAL 4 0.048 RCHRES INFLOW PKIF 3
PERLND PQUAL POQUAL 4 0.0023 RCHRES INFLOW PKIF 4
END MASS-LINK 1
e END MASS-LINK

AQUA TERRA
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USERS MANUAL OVERVIEW

E? HSPF Manual

Hide Back Frint Cptions

Contents ||ﬂ|jE!j:-:j | search

BEHSPF User's Manual;
L Introduction
(1 General Principles
= 23 Functional Description
=] MAIN Pro gram
=] Interpret a RIUN Data Setin the User's Control Input
L Supervi o Ferform Cperations
Sl =] EMNCES
= .‘_j zers Control 10 it
[ GEMERAL INFORMATION AND COMYEMTIONS
(1 FORMAT OF THE USERS CONTROL INFUT
El Appendix |- Glos fTerms
=] Appendix | - Tim '

AQUA TERRA
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USERS MANUAL: FORMAT FOR
THE USERS CONTROL INPUT

E? HSPF Manual

Hide 4 Frint Options

ntral Input
A L I MFORRA ENTIONS
0L NPT

cation Module
alication Module

[

AQUA TERRA
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EXAMPLE TIME SERIES CATALOG

E? HSPF Manual ol
CE & -
Hide Back Print DOptions

2l Group SEDMINT

<----— Member ---->
Max subscr 1 {external)
MName values

Time series computed by module section SEDMNT:

Land-segment-wide values:

DETS 1 1 *  tons/ac tonnes/ha Storage of detached sediment

STCAP 1 1 *  tons/ tonnes/ gediment transport capacity
ac.ivld ha.ivld by surface runoff

COVER 1 1 none none Cover fraction

W3sD tons/ tonnes/ Washoff of detached sediment
ac.ivld ha.iwvld

SCRSD tons/ tonnes,/ geour of matrix {attached) soil
ac.ivld ha.iwvld

S0O3SED tons/ tonnes/ Total removal of soil and sediment
ac.ivld ha.ivld

DET 1 1 tons/ tonnes, guantity of sediment detached from
ac.ivld ha.ivld s0il matrix by rainfall impact

NVST 1 1 tons/ tonnes, Net vertical sediment input

Input time series required to compute the above:
Group EXTHNL always required

BEREC
SL3ED optional

Group SNOW only required if section SNOW
RAINF is inactive and snow 1s considered
S WOCOV {CANOFG= 1)

Group PWATER only required if section PWATER
SURS iz inactive
SUES
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WINHSPF: FROM CARD-ORIENTED
TO OBJECT-ORIENTED

e UCI File converted to UCI Object for user
Interaction

« UCI Object converted to card images for
saving and running simulations




FROM BASINS

BASINEG 4 - 02060006
File | Models Compute  Analysis  Edit  View  Plug-ins  Watershed Delineation  GIS Tools  Utlides  Help

Da  SWAT [0oEaad- =B
o PLOAD =
I AGYWA —

| ACIATCR
\_;_' T OraTTCTT

v USGE Gage
EIC Elevation
Lag DEM Elevation Model
HM Hydraloay
— NHD 02060006
— Reach File, W1
—LJ Cataloging Unit Code
—J Accounting Unit Boundari
—4 Cataloging Unit Boundari
H Ohserved Data Stations
1 wyater Quality
0 wyater Quality Observatio

1 DI Weather Data
11 WWaather Statinn Sites

|><: 326024.235 ‘v: 4315258.882 Meters |Lat: 38.96884 Long:-77.01972

@ ConsuLtants 27 of 38
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CREATE PROJECT

ﬂ_._'w’inHEF"F - Create Project

Files
CABASINS\modelouthtutonalitutonal. wsd

Select | BASINS Waterzhed File
Celect | Met WDHM Files C:ABASINS\data\met data‘tutorial.wdm
helecE: Project WDM File C:ABASINS\modelout\project. wdm

Model Segmentation

Imitial Met Station
PADD4390:PA JOHHSTOWN 2
(* Grouped

PADD7229:PA PUTHEYYILLE 2 5E DAM
" Individual

(1] .4 | Cancel |

AQUA TERRA
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# Hydrological Simulation Program - Fortran (HSPF): tutorial M[=] E3
File  Edit Functions

Ferlnd  Implnd

= L X

Faorest Land - _ i o
RCHRES RCHRES 1

RCHRES 3

Q_UATERRA
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ﬂ_._Edit Operation: RCHRES 650 - Middle B nr Grottoes O x|

Mo required tables n

[;
HYDR-PARM?Z

[ COMS [T HT [ SED [ GOAL [ O [ WUT [~ PLK [ PH

Cancel Help Add Bemove Edit

e TN,
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MET DATA MANAGER

¥ WinHSPF - Add Met Segment _ O] x|
AL [T 7255 B P TME v wILLE 2 GE Dt -

Conztituent | WDk 1D 15 tfact P/ tfact R
Frecip FRELC
Air Temp ATEM
Dew Pant W2 DEWF

a— &

Wind : WIND
SolarRad  WDKMZ SOLR
Cloud cLau
Evapotranz  WDkZ PEWT
Pat Evap Wik 2 EviaF

on | E

= -l 1 1

1

(TR ]
[ ]
—_
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POINT SOURCE MANAGER

“. WinHSPF - Point Sources M[=] k3
Available:

SPECIALTY (OBS)
GPU GENCO [OBS

v Show Details Add New Create Scenario

Details of FACTORY (0OBS)

Cancel

AQUA TERRA
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OUTPUT MANAGER

% WinHSPF - Output Manager =] E3

Output Type

" Hydrology Calibration " AQUATOX Linkage
i+ Other

utwill he generated at each 'Other' output location for the specified

Output Locations:

Bemove |
Close |

OM“‘& 33 of 38

CONSULTANTS




INPUT DATA EDITOR

®  WinHSPF - Input Data Editor [ [u] 3
SPEC-ACTIONS

SCHEMATIC
MASS-LINK
FILES
CATEGORY
MONTH-DATA
PATHMAMES
#-PERLMD
H- IMPLND
RCHRES
H-GEMERAL
=-HYDR
HYDR-PARM1
HYDR-PARM2

TRV NN TINT )

Cloze |

2. WinHSPF - Control Cards

ATEMP - Air Temperature Elevation Difference
SMNOW - Accumulation and Melting of Snow and Ice
PWATER - Water Budget Pervious

SEDMNT - Production and Remowval of Sediment
PSTEMP - Soil Temperatures

PWTGAS - Water Temperature and Dissolved Gas Concentrations
PQUAL - Quality Constituents Using Simple Relationships
MSTLAY - Moisture Content of Soil Layers

PEST - Pesticide Behavior

NITR - Nitrogen Behavior

PHOS - Phosphorous Behavior

TRACER - Movement of a Tracer

<1 171

0 L i i e
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BASIC TABLE EDITING

i.Edil PERLND:PWAT-PARM2
¥ Show Description

OpMum | Descriplion FOREST| LZSM|  IMFILT| LSUR
191 FOREST

192 HIGH TILL CROFLAMND

133 LO%w TILL CROPLAND

134 ASTURE

135 UREBAM

0.08 210

[AELE

0.0& Al

0.06
0.05 270
0.05 300
0.05

195 HAY

DPITAT-PAPME : AGITEC
LITRC i= the bhasic = bl oraclnr:
no inflow to groundwater

e T,
¢ AQUA TERRA
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POLLUTANT SELECTION

¥ WinHSPF - Pollutant Selection =] E3

Available: Selected:
F.COLIFORM

NH3 Q
| P |

NO2 NO3

ORTHO P
BOD

METALS
SEDIMENT

OK

AQUA TERRA
@ <consuLtants @ 36 of 38




RUN HSPF

- HSPF = E3

Executing

Now 20% Complete

HEEED

Estimate Done at: 3:12:24 PM {20 seconds)

Pause \ Cancel \

QM“‘& 37 of 38
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DIRECT TO GENSCN

= GenScn: Shena Hi=1E

Fle  Anabsic Map Location: Scenanos Consttuents  Time Sems:  Help

Conslituents

10i15 AN | None|

" Location

Activate | Delete Haw

Time Senes

Dales
LyMNWwWOOD

BUREETOR Ho Dates are available wntil Timezenes are Selected
URE. W
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