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ANNIE - AN INTERACTIVE PROCESSOR FOR HYDROLOGIC MODEL ING

PART A - USER'S GUIDE
By_Alan M. Lumb and John L. Kittle, Jr.

ABSTRACT

ANNIE is a Fortran program designed for mini- and microcomputers to

help the user interactively Create, check, and update {nput to hydrologic

models. For models that require time-series data, ANNIE can be used to

reformat, store, Tist, update, and plot those data. Each hydrologic model

has an information file that is used by ANNIE to display questions and

check the responses. When all the input has been prepared for one of the

hydrologic models, the job {s then submitted for proceésing.
processing,

After
ANNIE helps the user conduct statistical analysis on the output

files from the hydrologic models and to print and plot data from those files.
PURPOSE

ANNIE was developed to reduyce the time and effort required to cal

ibrate,
verify,

and apply watershed models that continuously simulate water

quantity
and quality.

Figure 1 {1lustrates the role ANNIE plays in processing data

for a watershed modeling system. Watershed models have two categories of

input: watershed parameters and time-serfes data. Watershed parameters

fnclude physical dimensions of the watershed and channe]s, and parameters for

the hydrologic processes such as interception and infiltration. Time-series

data include meteorological data such as precipitation, temperature

» potential
evapotranspiration,

and solar radiation that are used as input, and data

such as flow diversions, observed streamflow, and water eaufvalent of snowpack

which might be used as input or for comparisons with the simulated values,

ANNIE was developed to help with both categories of input.
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Figure 1.--Data transfers in a watershed modeling system.
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For watershed parameters, ANNIE helps the user create an input file for

the model. To create that file, ANNIE prompts the user for parameters and

options, provides default values, and checks the user's entry against an
acceptable range.

Once the input file is created, ANNIE can be used to modify
the file.

Some changes will affect other input and ANNIE also checks for those

cases. This 1s especially important if a new option is added to the input

file, in which case the user is prompted for more input. A major reduction

|I in the time and effort for the modeling portion of a study results from

these checks. Often a change will be made and the following simulation run

will abort because that change required another change which was overlooked.

ANNIE would force the other change so that the simulation wou1d not abort.

Experience has shown this can save substantial time.

For time-series data, ANNIE uses a direct access file that has a label

for each time-series. The label 1s used to identify and retrieve the time-

series. ANNIE can be used to add, replace, 1ist, plot, and display the labels

and time-series data in an interactive mode. Since time-series data management

often takes more than 50 percent of the effort in a hydrologic simulation study,
any software to help reduce the effort is very useful.

DESIGN GOALS FOR THE SOFTWARE

As stated in the purpose, ANNIE is designed to help develop, check, and

update input to hydrologic models. Additional goals for ANNIE include the

|I development of software that {s easily implemented on minicomputers and some

|I microcomputers and software that has no special requirements for interactive

display terminals. Another goal is for the user fnteraction to be based on

the experience of the user so that ANNIE is helpful to the {nexperienced user

and yet efficient and brief for the experienced user. Finally, the code should

l be designed so that additional hydrologic models can easily be added to ANNIE

L



DESIGN SPECIFICATIONS FOR THE SOFTWARE

Thé design goals lead to the following specifications. A1l code fis
written in ANSI Fortran. Coding conventions are established and concepts
of structured programing are used. A set of utility subroutines are developed
and another set of subroutines contain the control and logic of the program.
For terminal compatibility, all terminal inputs are by line and not full
screen. Also, al1 terminal {nputs and outputs will be placed in one or a very
small group of subroutines so that full screen interaction can more easily be
added. Al1 questions are placed on a direct access file and not in format state-

ments. All questions are less than 60 characters but have associated help

direct access file. All inputs are read as character data with one character
per word for easy manipulation by the utility routines. For alphanumeric
responses that are used to select options, only sufficient characters are

needed to distinguish that option from the other options. For example, questions

that require a “yes" or 'nq“ can be answered with a “y," "ye," “yes," "n,
or "no." Questions that require a "l1ist" or “1ine" response can be answered
with a "11n," "1ine,” "14s," or "1ist.” For time-series data base management,
the file structure of the HSPF time-series store (TSS) (Johanson, 1981) is used.
For interactive processing, five methods of communication can be
fdentified. The first method is a sequence of questions and responses that
always follows a given order. The second method is a variation of the first
fn which the question is a "fill-in-the-blank™ form. This method has screen
fnput as opposed to 1ine input. The form fills the entire screen with several
places on the form for input. Many display terminals have special features
to create the forms. F{ill-in-the-blank forms are often used by data entry

I {nformation, default values, and acceptable values which are also on the

I clerks for various kinds of applications. Thirdly, the sequence of questions

and responses can follow an "option tree" or a menu in which the response ~




what question will pe displayed next. The fourth

o display

the menu. Lastly, anq unfriendly to the Tnexperienced user, 1s a large meny

that s not displayed but {s known to the user. In this case, the user enters

3 sequence of commands 1n most any order desired. This last method is similar

The third method is used by ANﬁIE. Methods one and two do not provide

the needed options to the user,

the various commands or responses in ANNIE are not sufficiently independent .

The fourth method requires special full-screen features on the terminals

which are not standardized, and, thus, the software would not be as portable

between the various computer systems and terminals.

Research in the social sciences has shown that people prefer information

in no more than seven elements at a time. That is, a speech should have no

more than seven points to be made, a manager should supervise no more than
3

to text editors and some command languages .

Seven people, or a meny should have no more than seven options. With few

exceptions, menus for ANNIE have been kept to seven choices or less.

Most often a meny of 24 options can be broken fnto four to six groups of four

The user first selects the group and then the

l option. This is particularly useful when help informatio
each menu.

to seven options per group.

n 1s avaflable for
Appropriate help information for 24 o

the display screen,

ptions would more than fill

structure or
A branch {s selected with the use of a menu. FEach
I response moves the user further out on a branch.

The method used by ANNIE treats the menus like a tree
system of branches.

On any particular branch,

ponses as in the first
On another branch, ANNIE may use a line format in which a heading

| 5
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is written across the screen and the user makes a set of entries at locations
beneath the line.

In an update mode, ANNIE may display the heading and the ‘
previous or default values and the user only enters {tems in the set that

‘I need to be changed. Hith the tree structure, ANNIE is able to guide the

user and at no time {s the user required to choose among more than seven
options.

Although there are hundreds of options (menus) in ANNIE, the user
never searches a long list.

A partial tree structure of some of the menus
is shown in figure 2.

When one climbs a tree and is out on a branch, one either falls out or ‘
climbs back down,

In most cases, the user of ANNIE will climb back down, ‘
‘I although in a few cases, it may be appropriate to fall out. To climb back

down, the user enters "DONE." If the user is at a fifth level and wants to

l be at level three, two options are possible. One option is to climb back by

‘I entering DONE twice and the other is to fall out and start climbing again.

The option to climb back was included in ANNIE under the assumption that the ‘
‘luser, once on 2 branch. may want to do further tasks related to that branch. ‘

This is especially important when files have been opened for processing that . ‘
lis related to a specific branch. To fall out, system break or abort key is

‘sed. A system command must then be used to close the files that are left
pen from the abort.

ANNIE has not allowed the user to jump from one branch ‘
‘r another because the complexity in the software, and potential confusion to

to the {nexperienced user would not be compensated by the small gain to the

leri enced user.

-

A constant addition of new features is anticipated for ANNIE. Such ‘
!ltures will include the creation of input streams for additional models ‘
n‘ladditiona? analyses of time-series data.such as statistical comparisons, ‘

rror analyses, and adjustments for periods of missing records.

The modular _ ‘
6
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Figure 2.--ANNIE option tree (selected branches).




design of ANNIE and use of utility subroutines makes the programing task
much easfer. These features are discussed fn Part C, Programer's Guide.

Is ANNIE any better than a good text editor? In some applications it
ifs not. If an input file has already been developed and only the roughness |
factor for the right flood plain of the third channel section is to be
changed, then the text editor could be as efficient or more efficient than
ANNIE. However, if the decimal place for the changed value was off two
spaces, ANNIE would have caught it, but the editor would not. Often a change
fs made that may impact other input, ANNIE can check that while the editor
cannot. ANNIE is always easier to use in developing and checking a new
input file. Also, the text editor is always there and can be used when it
is easfer than ANNIE. ANNIE is an additional tool, not a replacement for a
text editor.

OVERVIEW

As {llustrated in figure 3, ANNIE reads and creates several types of files.
The central purpose of ANNIE is to create the input stream and time-series
store (TSS) for hydrologic models and then from files creaied by the models,
analyze the output using tables, plots, and statistics.

ANNIE does not include any software that comes under the heading of
expert systems. Such systems contain knowledge abstracted from an expert
that could be used to select the appropriate hydro]ogfc model, to calibrate
the model, or to segment the watershed into a set of subwatersheds and channels.
Thus, the user must know what model to use, what types of data are requireé,
the files and formats of all the data, and the desired analyses of the output.

When these decisfons have been made, ANNIE helps get the tasks accomplished.
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Part B. Applications
INTRODUCTION
Generally, three major tasks are needed for hydrologic modeling. First

the {nput stream for the mbde1 must be developed. Second, the time-series data
must be placed on a file that can be read by the model. Some storm-event
models may include the required time-series in the fnput stream and not
require a separate file. It is advantageous in most hydrolegic models to
separate the time-series input from the other input. Steady-state models
have no time-series fnput. Third, the hydrologic model is run and produces
various output files which are plotted, 1isted, or further analyzed. ANNIE
helps with all three steps and samples of those activities with ANNIE are
f1lustrated in the following sessions. These are:

Sessfon 1: Create space on a disk for the Time-Serfes Store (TSS)

‘ file.

Sessfon 2: Add labels to the TSS file for each time-series that is needed.

Session 3: Add data to the TSS file from a formatted sequential file.

Session 4: C(Create an input sequence for batch processing to simulate

rainfall-runoff.
Session 5: Plot data from the simulation run on the line printer.

Sessfon 6: Make a statistical analysis of the data from the simulation

run.




Session 1

The TSS file was designed to manage time-series data. Given an index
number for a time-series and the calendar year, ANNIE and the models that
use the TSS file go dfrecth to the location on the disk for that dataset
for that year. For the TSS file to work properly, the total size of the
file must be known at the beginning so that the total space may be allocated
and "blanked” out. Table 1 should be completed before ANNIE is used. The
HSPF User's Manual, Appendix III, Program NEWTSS, should be consulted for
additional information on the structure of the TSS file.

Time-series data such as rainfall have lots of zero values and can be
stored on the TSS file in a compressed format. Basically, instead of storing
a serfes of zeros, the number of zeros in the series is stored. Since less
space s required for compressed data, a compression ratic (number of non-
zero values/total number of possible values) is used to compute the space
needed for compressed data. For example, 1f daily rainfall is to be stored
and during the wettest year 63 days had rain, the compression ratio would
be 0.173 (63/365). A value of 0.2 should provide plenty of space.

Space is computed as records. One record is required for dataset index
numbers between 1 and 85, and another record is needed for dataset index
numbers between 86-170, and go forth. Thus, storage space is saved if the
dataset index numbers are in the 1-85 range. A dataset index number can be
as large as 9999 but would require 118 records when only 1 or 2 records
would be needed if small dataset index numbers were used. i .

Consideration also should be given to the allocation of space on the
TSS file for simuiated data. Several of the hydrologic models can write time-
series data on the TSS file. Simulated data on the TSS file can be used as
input to other hydrologic models or as input to the REFORMAT, PLOT, or

12



STATISTICS options in ANNIE.
Following is an example of the interaction using ANNIE to create a TSS

file.

13




Table 1.--Estimating size of TSS file

Dataset Data
{ndex type Total Time step Required
number on on number of data Compression records
TSS file TSS of years | (minutes) ratio on
file TSS file*

*Will be computed by ANNIE or see Appendix III, HSPF User's Manual.

14




BESE 000600 950600 0F 08 00 06 0608 3000 06 06 00060606 36 080808 16 6 000606 06 6 0606 06 36 60801 3 0608 05 08 16 08 08 06 6 06 06 08 OF 06 ¥
8 3 09696 % WELCOME TO “ANNIE* (rrryss
00000 3 VERSION DATED OCTOBER 31, 1984 B TYTIY
B0 06000600 01 000006 06 0606 06 3006 06 0606 006 06 00 06 00 00 06 06 06 06 06 36 96 06 36 06 38 06 06 16 06 6 06 36 06 06 06 06 36 06 6 06 06 3 6

DO YOU HAVE NO, SOME, OR LOTS OF EXPERIENCE USING ANNIE?
>N

ANNIE helps prepare or updaste input to models.

Also, ANNIE helps creste and fix the data for the time-saries
file (188 file) that is used by sose of the models.

Don’t be concerned about bad entries,
A ANNIE guides you to acceptable responses.

When 3 question isn’t clear, anter » question essrk (7).

Hany of the options sre pasrt of loops. When you hsve finished
811 activities within a set of options, enter done to
exit from the loop.

fAORE?
>Y

flany options require word responses, but only enough
charscters are required to make the response unique.
For & question that requires a "YES’ or "NO’ response,
responses could be Y, YE, YES, N, or NO.
For & question that requires a "LINE’ or 'LIST’ response
the responses could be LIN, LINE, LIS, or LIST.

Definitions:
UCI file -~ User Control Input,
is simply the input for one of the aodels.

WHAT MODEL OR PROCESS DO YOU WANT TO USE?

> 7
HSPF Sisulastion of hydrology using HSPF.
TSSAGR Interactively creste/sdd/modify/list TSS file.
STAT Statistical anslysis of time-series dats.
PRANS Simulation with Precip./Runoff Model Systes.
DR3NM Distributed Routing Rainfall/Runoff program. us
CREANMS US ARS rainfall/runoff asodel. #x

REFORMAT Reforsats USGS, NOAA, HSPF sequentisl files
and sdds dats to T8S file from sequentisl files.
PLOT Plots dats from various sources to plotters.
#% not yet availasble.
Valid responses sre?
HSPF s TSSAGR y STAT y PRNS y DR3nM ¢+ CREAMNS
REFORMNAT , PLOT
WHAT MODEL OR PROCESS DO YOU WANT TO USE?
> 7T
The Time-Series Store is 3 storsge asnd retrieval system
for time-series data such as stresmflow or rainfasll.
Esch time series must have 3 unique index nusber and
several labels such as station nusber, location, -
nasae and units.

FIRST, spasce for the TSS file must be created by using
the NEW-TSS oaption.
SECOND, the unique index numbers and lsbels of the
time series must be provided.
THIRD, the dats is added.
After the datas is sdded, it may be updated, listed, plotted
or used by one of the hydrologic models.

15




ENTER NEW-T8S8, LABELS, DATA, OR DONE.
> 17

If you wish to create space on disk for a new T88 file,
enter NEW-TSS,

If you wish to add a2 new time-series or change any label on
an existing time-series, enter LABELS.

If you wish to tist, add, or chsnge datas on an existing
time-series, enter DATA.

If you wish to do none of the stove, enter DONE.

4 Valid responses are?
. LARELS ° s DATA s NEW-TSS s DONE
ENTER NEW-TSS, LABELS, DATA, OR DONE.
> NEW

ENTER THE LARGEST DATASET INDEX NUMBER YOU PLAN TO USE.
(Hit return for 170)
>?
Each datsset hes » unique index nusber from 3 to 9999.
Smaller numbers maske more efficient use of disk space.
Nin scceptasble value is 85, Msx scceptable value is 9999
ENTER THE LARGEST DATASET INDEX NUMBER YOU PLAN TO USE.
(Hit return for 170)
> 85
WANT HELP ESTIMATING NUMBER OF RECORDS FOR THIS FILE?
> 7
If you know the number enter 'NO’, otherwise enter 'YES’,
Valid responses are:
NO , YES
WANT HELP ESTIMATING NUMBER OF RECORDS FOR THIS FILE?

Y
PROVIDE INFORMATION FOR ALL AMNTICIPATED DATASETS.

Space required for s dataset depends on the
time step, length of record, and compression ratio.

ENTER TIME STEP FOR DATASET IN NINUTES?
(Hit return for 60)

> 7
1 day= 24 hourss= 1440 minutes, & hours= J&0 ainutes
Valid responses are!
é0, i, 2, 3, 4,
é, 10, 12, 15, 20,
120, 180, 240, 3460, 480,
1440

ENTER TIME STEP FOR DATASET IN MINUTES?

(Hit return for 60)
>S5
ENTER YEARS OF RECORD ANTICIPATED FOR THIS DATASET.
(Hit return for 1)
> 7

This must be the number full and partisl calendar yesrs that

will be needed for this dataset.

(@.g.y 2 water yesrs requires 3 caslendar years)

Ain acceptable value is 1, Max scceptable value is 99
ENTER YEARS OF RECORD ANTICIPATED FOR THIS DATASET.
(Hit return for 1)
> 2

16
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CONPRESSION RATIO?
(Hit return for 1.)
>7
# of non-zero values divided by ¥ of possible values.
Precipitation usuaslly ranges fros 0.05 to 0.30.
flin scceptable value is 0., MfNsx scceptable value is 1.
CONPRESSION RATIO?
(Hit return for 1.)
> 0.1
ENTER NUMBER OF DATASETS LIKE THIS ONE?
(Hit return for 1)
A > ?
Number dastasets with the ssme time step, sane # yesrs,
and the same compression ratio.
Min acceptable value is 1, Max scceptable value is 1000
ENTER NUMBER OF DATASETS LIKE THIS ONE?
(Hit return for 1)
> 2

Records needed!?
92

ANY MORE DIFFERENT TYPES OF DATASETS FOR THIS FILE?
> Y
ENTER TIME STEP FOR DATASET IN MINUTES?
(Hit return for 40)
> 1440
ENTER YEARS OF RECORD ANTICIPATED FOR THIS DATASET.
(Hit return for 1)
> 3
COMPRESSION RATIO?
(Hit return for 1.)

b
ENTER NUNMBER OF DATASETS LIKE THIS ONE?
(Hit return for 1)
> 3
Records needed:
92
12
TOTAL 104
ANY MORE DIFFERENT TYPES OF DATASETS FOR THIS FILE?
>N
The nuaber of records should be st lesst?:
111
HOW MANY RECORDS DO YOU WANT IN YOUR TSS FILE?
(Hit return for 111)
> 7

Bl N Ul BN D BN B BN B B D BE B B B B BE B Ee
\ 4

See Appendix II1I of your Users Manuasl for more information.

fin acceptable value is 4, NMax ascceptable value is 90000
HOW MANY RECORDS DO YOU WANT IN YOUR 7SS FILE?

(Hit return for 48)
> 125
NAME FOR YOUR TSS FILE?
> SESSION.TSS i

STILL PROCESSING, SPACE MADE FOR S0 OF 125 RECORDS. |
STILL PROCESSING, SPACE MADE FOR 100 OF 125 RECORDS. |
ENTER NEW-TS8S, LABELS, DATA, OR DONE. Y i
> Do
ARE YOU FINISHED?
> Y -
nxxx STOP




Session 2
If the TSS file is perceived as a library, then each book is a dataset,

and each entry in the card catalog is a set of labels for a dataset. The
Jabels for a dataset include:

1. Dataset index number (3-9999).*

2. Space required for the data (records @ 512 words/record) .*

3. Write protect flag.

4. First year of data.

5. Data type (6 characters).*

6. English or métric units indicator.*

7. Compressed or uncompressed 1nd1c§tor.*
8. Statfon number (16 characters).*

9. Station description (40 characters).*

10. Time step (minutes).*

11. Point (instantaneous) or mean value indicator.
12. Format code for printouts.
13. Observation time if daily data.

Only items with an asterisk are required, the other {tems use the default.
The defaults can be changed with the modify option.

Labels are similar to parameters in the header file of the WATSTORE
system. Use the process TSSMGR 1n ANNIE to create the labels. A set of labels
must be created before the associated time-series data can be added to the file.
Most of the labels can be modified after the labels have been ;hded but before
time-series data are added. A few of the labels can be modified after time-
series data have been added. If a change is needed for one of the 1abe1$'that
cannot be modified, the entire dataset, labels, and time-series data must be
deleted then added again with the correct labels.

19




A i SO

Table 2 is a form that 1s useful to gather all the-additional-{informa-
tion needed by the labels option of the process TSSMGR in ANNIE. Some of
the information for the form 1s already 1isted on the form in table 1. The
TSSMGR process will prompt for all the necessary input. Following is an
example of the interaction using ANNIE to add all the dataset labels.

20
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Table 2 .-~Information for labels for datasets

Data- Name of

set Space data - Time Station Description English Compress
{ndex (from type Step Number or title or location or or
number| table 1) (6 char) (min) Name (1imit 40 characters) metric | Uncompress

(16 char)
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DO YOU HAVE NO, SOME, OR LOTS OF EXPERIENCE USING ANNIE?

L .
WHAT MODEL OR PROCESS DO YOU WANY TO USE?
T
ENTER NEW-TSS8, LABELS, DATA, OR DONE.
L
NARE OF YOUR TS8S FILEY
SESSION.TSS
ENTER ADD, DELETE, MODIFY, LIST, OR DONE.
7. -
To sdd 8 new label (dstaset description), enter ADD.
To delete label ((and sssociasted dasts)), enter DELETE.
To list the current lasbels on the file, enter LIST.
To modify one of the labels for s dataset, enter MODIFY.
VUslid responses sre!
ADD ’ DELETE MODIFY , LIST ’ DONE
ENTER ADD, DELETE, MODIFY, LIST, OR DONE.
AD
DATASET NUMBER?
?

Easch dateset must have 8 unique index nuaber froam 3
to the largest that was specified for your TSS file.
fin scceptable value is 3, Max acceptable value is -999
DATASET NUMBER?
io
HAVE YOU ESTIMATED THE SPACE NEEDED FOR THIS DATASET?
N
Space required for s dstsset depends on the
tiae step, length of record, and coapression ratio.

ENTER TIME STEP FOR DATASET IN MINUTES?
(Hit return for 60)
?
1 day= 24 hours= 1440 ainutes, é hours= 340 ainutes
Valid responses sre?

é0, 1, 2, 3, 4,

6, 10, 12, 1s, 20,
120, 180, 240, 360, 480,
1440

ENTER TIME STEP FOR DATASET IN MINUTES?
(Hit return for 640)
1440 .
ENTER YEARS OF RECORD ANTICIPATED FOR THIS DATASET.
(Hit return for 1)
3
COMPRESSION RATIO?
(Hit return for 1.)
1
The spasce should be at least:

4

NUMBER OF RECORDS FOR THIS DATASET?
(Hit return for 4)
4
ENTER DATA TYPE (DATASET NAME) (&6 CHARACTERS).

IE. PRECIP, STFLOW, TEMPAX, POTEVP, SOLRAD, DISOXY, ETC.
?
Any &6 letter name charascterizing the dstes.
ENTER DATA TYPE (DATASET NABME) (6 CHARACTERS).

I€E. PRECIP, STFLOW, TENPMX, POTEVP, SOLRAD, DISOXY, ETC.
PRECIP
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ENTER TINE STEP FOR DATASET IN MINUTES.
(Hit return for 1440)
1440
ENTER STATION IDENTIFICATION NUMBER (16 CHARACTERS).
?
Any slphsnumeric charscters.
ENTER STATION IDENTIFICATION NUNMBER (16 CHARACTERS).
NWS 07_4855
ENGLISH OR BMETRIC UNITS?
?

Has to be one or the other.

Valid responses are?

JENGLISH e METRIC

ENGLISH OR METRIC UNITS?

E

ENTER COMPRESSION CODE.

?
I1¢ data is correct and has lots of zeros, enter COMPR.
If data will be updated or has no zeros, enter UNCOMP.
Valid responses ares
UNCONP s CONPR

ENTER COMPRESSION CODE.

u

LOCATION OF SITE. (40 CHARACTERS)

?

Enter up to 40 alphsnumeric charascters.

LOCATION OF SITE. (40 CHARACTERS)

RAINGAGE @ CAMP CREEK, IN TUG FORK BASIN

WILL DATASET CONTAIN POINT OR NEAN DATA?

?

Enter POINT if dasta is instantaneous recordings.
Enter BEAN if dats is sua or sverage over the tise step.
Valid responses sre?l

POINT , NEAN

WILL DATASET CONTAIN POINT OR MEAN DATA?

fn

ENTER ADD, DELETE, MODIFY, LISY, OR DONE.

AD

DATASET NUMBER?

11

HAVE YOU ESTIMATED THE SPACE NEEDED FOR THIS DATASET?

Y

NUMBER OF RECORDS FOR THIS8 DATASET?

4

ENTER DATA TYPE (DATASET NAME) (6 CHARACTERS).
IE. PRECIP, STFLOW, TEMPMX, POTEVP, SOLRAD, DISOXY, ETC.

STFLOW

ENTER TIME STEP FOR DATASET IN MINUTES.

(Hit return for 1440)

1440

ENTER BTATION IDENTIFICATION NUMBER (16 CHARACTERS).

NWS 07~-2719

ENGLISH OR METRIC UNITS?

E

ENTER COMPRESSION CODE.

U

LOCATION OF SITE. (40 CHARACTERS)

DAILY STREAMFLOW -- CARP CREEK

WILL DATASEY CONTAIN POINT OR MEAN DATA?

n

ENTER ADD, DELETE, MODIFY, LIST, OR DONE.

AD
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DATASEY NUNBER?
20
HAVE YOU ESTIMATED THE SPACE NEEDED FOR THIS DATASET?
N
S8pace required for s dstsset depends on the
tise step, length of record, and cospression ratio.

ENTER TIME STEP FOR DATASET IN RINUTES?
(Hit return for 80)

S5
ENTER YEARS OF RECORD ANTICIPATED FOR THIS DATASET.
(Hit return for 1) .

Z
CONPRESSION RATIO?
(Hit return for 1.)
Il
The space should be st least:
446
NUMBER OF RECORDS FOR THIS DATASET?
(Hit return for 46)
45
ENTER DATA TYPE (DATASET NAME) (6 CHARACTERS).
IE. PRECIP, STFLOM, TEMPAX, POTEVP, SOLRAD, DISOXY, ETC.
URAIN
ENTER TIME STEP FOR DATASEY IN MINUTES.
(Hit return for 1440)

3

ENTER STATION IDENTIFICATION NUMBER (16 CHARACTERS).
21394

ENGLISH OR METRIC UNITS?

E

ENTER COMPRESSION CODE.

€

LOCATION OF SITE. (40 CHARACTERS)

CANP TREEK UNIT PRECIPITATION STATION
WILL DATASET CONTAIN POINT OR REAN DATA?
"

ENTER ADD, DELETE, MODIFY, LI8BT, OR DONE.
AD
DATASET NUMBER?
21
HAVE YOU ESTIMATED THE SPACE NEEDED FOR THIS DATASET?
Y
NUMBER OF RECORDS FOR THIS DATASET?
45
ENTER DATA TYPE (DATASEY NAME) (6 CHARACTERS).
IE. PRECIP, STFLOW, TEMPMX, POTEVP, SOLRAD, DISOXY, ETC.
UDISCH
ENTER TIME STEP FOR DATASET IN MINUTES.
(Hit veturn for 1440)

S

ENTER STATION IDENTIFICATION NUMBER (16 CHARACTERS).
2133594

ENGLISH OR METRIC UNITS?

€

ENTER COMPRESSION CODE.

u

LOCATION OF SITE. (40 CHARACTERS)

CAnP CREEK ~- STORM DISCHARGES

WILL DATASET CONTAIN POINT OR MEAN DATA?
"
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ENTER ADD, DELETE, MODIFY, LIST, OR DONE.

L

LIST BY DATASET NUMBER, TYPE, OR STATION, OR LIST ALL?

> 17 )
Vslid responses ared
NUNBER , TYPE v S8TATION , ALL

LIST BY DATASET NUMBER, TYPE, OR STATION, OR LIST ALL?

> ALL

WHICH ATTRIBUTE?

>

To list sttributes, enter LIST,

A I1f finished listing, enter DONE.

If wsnt yéars of available dats, enter YEARS.

If want listing of attributes for all datasets, enter ALL.

Valid responses are!

DATASE, SPACE , NARE TINEST, NNENS , §TAT1O,
SECURI, UNITS , CONPRE, oBsS TI, FILLER, GAP Co,
YEAROR, BASEYR, LOCATI, MENBER, NCOfPS, KIKD -,
FORRAT, ALL ’ List , DONE , YEARS

WHICH ATTRIBUTE?

> STAT

DATASET NUMBER 10 STATION= . NWS 07_4855

DATASET NUMBER 11 STATION= NWS 07-2713

DATASET NUMBER 20 STATION= 21394

DATASET NUMBER 21 STATION= 213394

NO MORE DATASETS BY THAT NAME OR NUMBER.
ENTER ADD, DELETE, MODIFY, LIST, OR DONE.

> LIST
LIST BY DATASET NUMBER, TYPE, OR STATION, OR LIST ALL?
ALL
WHICH ATTRIBUTE?
ALL
DATASET HO= i0
SPACE= 4
NAME= PRECIP
TINESTEP= 1440
NNEfS= 1
STATION= NUWS 07_48335
SECURITY= WRITE
UNITS= ENGLISH
COMPRESSION= UNCONP
0BS TINE= 24
FILLER CODE= ZERO
GAP CODE= uu
YEAROR= YES
BASEYR= 1900
LOCATION= RAINGAGE @ CAMP CREEK, IN TUG FORK BASIN
MENBER NAME= PRECIP
NCOMPS= 1
KIND= MEAN
FORNAT= 1
25
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MORE?

> YES
DATASET NO=

SPACE=
NANE =
TIRESTEP=
NMERS=
STATION=
SECURITY=
UNITS=
COMNPRESSION=
0BS TINE=
FILLER CODE=
GAP CODE=
YEAROR=
BASEYR=
LOCATION=
fIENBER NANE=
NCONFPS=
KIND=
FORMAT=

MORE?

> YES
DATASET NO=

SPACE=
NAME=
TINESTEP=
NMEMS=
STATION=
SECURITY=
UNITS=
COMPRESSION=
OBS TIME=
FILLER CODE=
GAP CODE=
YEAROR=
BASEYR=
LOCATION=
REMBER NAME=
NCONPS=
KIND=
FORMAT=

RORE?

> NO

11

4

STFLOW

1440

1

NMS 07-2715

WRITE

€ENGLISH

UNCONP

24

ZERO

uu

YES

1900
DAILY STREAMFLOW -~ CAMP CREEK

8TFLOW

1

REAN

1

20
43
URAIN
b]
1
21394
WRITE
ENGLISH
COnNPR
24
ZERO
cc
YES
1900
CAMP CREEK UNIT PRECIPITATION STATION
URAIN
1
NEAN
1

ENTER ADD, DELETE, MODIFY, LIST, OR DONE.

> DO

ENTER NEW-TSS, LABELS, DATA, OR DONE.

Do

ARE YOU FINISHED?
Y

%uxx STOP




Session 3

Processing time-series data is a major portion of any hydrologic modeling
effort; many files are created and corrections often need to be made. Table 1
can be used to help manage the time-series data. A1l time-series data are
first Yoaded on the computer system as sequential files. It may be loaded
from magnetic tapes, cards, or as a remote job entry from another computer.
The data may then be put on the TSS file or reformatted to another format using
the ANNIE process called REFORMAT. This process accepts the following input
formats:

1. WATSTORE daily values, punch card format.

2. WATSTORE unit values, punch card format.

3. National Oceanic and Atmospheric Administration (NOAA) State tapes,

office of Hydrology monthly format.

4. NOAA standard card format for daily and hourly data.

5. NOAA tapes with element formats.

6. HSPF PLTGEN format.

7. HSPF punch card format.

Other formats will be added as needed. For current capabilities, enter “"
when ANNIE asks for format type. Table 3 s a suggested form to help keep
track of the various files. Data also can be added to the TSS file by direct
entry from terminal using the ANNIE process called TSSMGR. Following s an

examplie of the {nteraction using ANNIE. -
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Table 3.--Time-series data files

Station| Statfon | Time step |[Starting Ending Sequential Sequential Dataset Name of

number name of data date date file name file format index data type
(minutes) number on on

1 day=1440 TSS file] TSS file

(6 char.)
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DO YOU HAVE NO, SOME, OR LOTS OF EXPERIENCE USING ANNIE?
L

WHAT MODEL OR PROCESS DO YOU WANT TO USE?

REF

kxx NOTE: ALL OPTIONS HAVE NOT BEEN TESTED.

REPORT PROBLENS TO ALAN LUMB, USGS-SWB, FTS 8-928-48B38,
FORMAT OF INPUT DATA?

?

USGS-DAILY 3 Watstore Users Guide, Volume 1
-USGS~UNIT ¢ Watstore Users Guide, Volume 4
NOAA-CARD 3 TD-9657 hourly precipitstion - Deck 488
NOAA-TAPE : Taspe Deck 9455 - Office of Hydrology Formest
HSFF-CARD 3 See Formats Section, HSPF Users Manual
PLTGEN ! Gee PLTGEN Section, HSPF Users Manual

t

NOAA-ELEN NCDC Element archives
TSSFILE ! See HSPF Users Manual
Valid responses are?
USGS-DAILY, USGS-UNIT , NOAA-ELEM , NOAA-CARD , NOAA-TAPE , HSPF-CARD ’
PLTGEN y TSSFILE s DONE -
FORMAT OF INPUT DATA?
uUsGs-u
FORMAT OF OUTPUT DATA?
?

USGS-DAILY 3 UWaststore Users Guide, Volume 1
USGS-UNIT : UWatstore Users Guide, Volume 4
HSPF-CARD : Formsts Section, HSPF Users Manusl
TSS-FILE ! See NEWTSS Section of HSPF Users Manual
Valid responses are?

USBS-DAILY, USBS-UNIT , NSPF-CARD , TSS-FILE

FORNAT OF OUTPUT DATA?

HSPF

TINE INTERVAL OF INPUT DATA (MINUTES)?

(Hit return for 1440)

S

NAME OF INPUT FILE?
SESSION.PRECIP.USGSU
NAME OF OUTPUT FILE?
SESSION.PRECIP.HYDS
DO YOU WANT A TRACE OF THE REFORMATTING PROCESS?

ﬁ trace message just lets you know
how the reformatting is progressing.
Valid responses sre:
YES , NO
DO YOU WANT A TRACE OF THE REFORMATTING PROCESS?
Y
HOW MANY 1/0°S BETWEEN EACH TRACE MESSAGE?Y
(Hit return for 100)

STANDARD OR EXPANDED FORMAT? -
?

Stsndard forust hss only 2 columans for each value, which is

only good for precipitaion.

Expsnded formast has 6 columns for each value, but the HSPF

FORMAT Block will be needed for an HSPF COPY operation.

Valid responses sre:

STANDARD , EXPANDED
STANDARD OR EXPANDED FORMAT?
S
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100th RECORD READ AND IS DATED 1982 APR.
200th RECORD READ AND IS DATED 1982 MAY.
300th RECORD READ AND IS DATED 1982 MmAY.
346 RECORDS READ ENDING 1982/5/15
FINISHED REFORMATTING DATA.
DO YOU WANT TO REFORMAT ANOTHER DATASET?
Y
FORMAT OF INPUT DATA?
USGs-u
FORMAT OF OUTPUT DATA?
HSPF
TIME INTERVAL OF INPUT DATA (MINUTES)?
(Hit return for 1440)
5

NAME OF INPUT FILE?
SESSION.DISCH.USGSU
NAME OF OUTPUT FILE?
SESSION.DISCH.HYDS

14 20335
4 13:5
11 5:35

DO YOU WANT A TRACE OF THE REFORMATTING PROCESS?
Y

HOW MANY 1/0'S BETWEEN EACH TRACE MESSAGE?

(Hit return for 100)

STANDARD OR EXPANDED FORMAT?

E

NUMBER OF DECIMAL PLACES ON OUTPUT?

(Hit return for 0)

2
100th RECORD READ AND IS DATED 1982 APR.
200th RECORD READ AND IS DATED 1982 APR.
3DDth RECORD READ AND 1S DATED 19B2 APR.
400th RECORD READ AND IS DATED 1982 APR.
S500th RECORD READ AND IS DATED 1982 APR.
600th RECORD READ AND IS DATED 1982 APR.
700th RECORD READ AND IS DATED 1982 APR.
800th RECORD READ AND IS DATED 1982 APR.
900th RECORD READ AND IS DATED 1982 APR.
1000th RECORD READ AND IS DATED 1982 APR.
1100th RECORD READ AND IS DATED 1982 APK.
1200th RECORD READ AND IS DATED 1982 APR.
1300th RECORD READ AND IS DATED 1982 APR.
1400th RECORD READ AND IS DATED 1982 APR.
1500th RECORD READ AND 1S DATED 1982 MAY.
1600th RECORD READ AND IS DATED 1982 MAY.
1700th RECORD READ AND IS DATED 1982 MAY.
1800th RECORD READ AND IS DATED 1982 MNAY.
1900th RECORD READ AND IS DATED 1982 MAY.
2000th RECORD READ AND 1S DATED 1982 nAY.
2100th RECORD READ AND IS DATED 1982 MAY.
2200th RECORD READ AND IS DATED 1982 nAY.

2207 RECORDS READ ENDING 1982/5/16

FINISHED REFORMATTING DATA.

DO YOU WANT TO REFORMAT ANOTHER DATASET?

Y

FORMAT OF INPUT DATA?

UsGs-o

FORMAT OF OUTPUT DATA?

HSPF

TIME INTERVAL OF INPUT DATA (MINUTES)?

(Hit return for 1440)

3 1:35
S 3:35
72 5:35
® 7:33
11 9:35
13 11:35
15 13:35
17 15:35
19 17335
21 19:35
23 21:35
25 23:35
28 1:35
30 3:35
2 5:35
4 7:35
é6 9:35
8 11:35
10 13:3%5
12 15:3S
14 17:35
16 19:3S



NARE OF INPUT FILE?

SESSION.DISCH.USGSD

FILE NOT FOUND. DO YOU WANT TO TRY ANOTHER NAME?
Y

NARE OF INPUT FILE?

SESSION.PRECIP.USGSD

NARE OF OUTPUT FILE?

SESSION.PRECIP.HYD24

DO YOU WANT A TRACE OF THE REFORMATTING PROCESS?
Y

HOW MANY 1/0'S BETWEEN EACH TRACE MESSAGE?

(Hit return for 100) -

v »V VvV VvV VvV Vv

NUMBER OF DECIMAL PLACES ON OUTPUT?
(Hit return for Q)
> 2

Read error on record # 70. It will be skipped.
Records missing or out of order around record % 71 approx date 1981/4
100th RECORD READ AND IS DATED 1982 JAN. 25 24:0

144 RECORDS READ ENDING 1982/12

FINISHED REFORMATTING DATA. .

DO YOU WANT TO REFORMAT ANOTHER DATASET?

> NO

ARE YOU FINISHED?
> Y

#xxx STOP
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Session 4

Once the data have been Toaded on the TSS file with the previous steps,
various kinds of simulation runs and data analyses can be done. The types of
simulations and analyses that can be done through ANNIE will expand
as needs arfise and resources become available. The 1atest’1ist can be obtained
by ehtering a question mark n response to the second prompt that asks for a
model or process. For an illustration, input for an HSPF simulation of the
rainfall-runoff process is developed with ANNIE.

ANNIE assumes the user has a general knowledge of the model or process,
even when the user gives a "no experience" response to ANNIE. Thus, most
model parameters must be determined and 1isted before a session with ANNIE
begins. However, input items like print options, start and end dates, and
titles do not need to be written down. Although ANNIE has a definition or

help information for almost every input requested, that information is to be

e

used more as a reminder than a learning process. As user experience {s
accumulated and evaluated, enhancements will be directed toward making ANNIE
a training tool. Until then, the user should prepare many of the input para-
meters before the interactive session begins.
For the following example, a few basic concepts on the organization of

HSPF input are discussed. HSPF can do a wide range of processing from simply
reading data from the TSS file and printing them in tables to the simulation
of phytoplankton in a reservoir. For any processing with HSPF, five blocks

| of fnput are possible and the first four required. N

1. Global block--specifies general information.

2. Operation sequence block--specifies which operations are to be done

and in what order.

3. Operations block--parameters and options required by each operation.
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4. External sources, network, and external targets block--specifies
where each time-series comes from and where it goes.
5. Other blocks--for formats, rating curves for spillways, etc.

Operations available are:

PERLND -- rainfall-runoff on pervious sofl

IMPLND -- rainfall-runoff on impervious surfaces

RCHRES -- channel and reservoir routing

COPY -- move time-series data from one file to another

PLTGEN -- creates output file for plotting programs

MUTSIN -- reads data from PLTGEN format to TSS file

DISPLY -- prints tables of data

DURANL -- makes frequency-duration analysis

GENER -- transforms one or two time-series to another time-series

with a selected set of functions

The first three operations listed above simulate hydrologic processes
including sediment and water quality. The last six operations are utilities.
Part F of the HSPF User's Manual describes the detailed input for each input
block of each operation. Since an operation can be used many times in an
HSPF run, each operation is given a unique number, usually sequentially from 1.

For the PERLND operation, the model option HSPF in ANNIE fis used. The user
first will be prompted for information for the GLOBAL block; such as run
title, beginning and ending dates, and a few other questions for which the
default should be used. Next, the user {s prompted for a list of all opera-

tions fn this run. A PERLND response with a number should be given for each
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rainfall-runoff segment in the watershed. Input for the PERLND operations
{s a set of tables (1lines) that provides the parameters and options. The
final blocks, external sources, network, and external targets, transfer
time-series data from'the TSS file to an operation, between operations, and
from an operation to the TSS file. Information on the time-series names in
the operations is found in the time-series catalog, Section 4.7, Part F,

of the HSPF user's manual. Below is an example of the interaction using

ANNIE to prepare the HSPF input for batch processing.
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DO YOU HAVE NO, SOME, OR LOTS OF EXPERIENCE USING ANNIE?

L

>
WHAT MODEL OR PROCESS DO YOU WANT TO USE?

> 7
HSPF Simulation of hydrology using HSPF,
TSSAGR Interactively create/add/eocdify/list TSS file.
STAT Statistical analysis of time-series dats.

A PRNS . Simulation with Precip./Runoff Model Systen.
. DR3N Distributed Routing Kainfall/Runoff program. %

CREANMS US ARS rainfall/runoff sodel. #x

REFORMAT Reformats USGS, NOAA, HSPF sequentiasl files
#nd adds data to TSS file from sequential files.
PLOT Plots data fros verious sources to plotters.
" %% not yet availablae.
Valid responses are:
HSPF » TSSMGR s STAT » PR#S , DR3A » CREANS '
REFORMAT  , PLOT
WHAT MODEL OR PROCESS DO YOU WANT TO USE?
> HSP
ARE YOU WORKING FROM AN OLD UCI FILE?
>N
NAME OF YOUR TSS FILE?
> ELKFO00T.TSS
PROCESSING GLOBAL

ENTER THE RUN TITLE (78 CHARACTERS)
> SAMPLE TEST RUN FOR RAINFALL-RUNOFF
ENTER STARTING DATE.
> 1980/10/1
ENTER ENDING DATE.
> 1979/13/44
MONTH INVALID.
13
DAY INVALID.
44

CURRENT END DATE 1979713744 (?7-INSTRUCTIONS, X-DELETE, D-DONE)

To make corrections move curser below the appropriaste coluan,
then enter replacement nusber or slash(/)

or enter X to delete the value in the column.

When finished enter D or DONE beginning in column 1.

CURRENT END DATE 1979/13/44 (?-INSTRUCTIONS, X~DELETE, D-DONE)
> CURRENT END DATE 1979/3:/38 (?-INSTRUCTIONS, X-DELETE, D-DONE)
> gND DATE 1S BEFORE START DATE!' TRY AGAIN.
CURRENT START DATE 1980 10 1 (?-INSTRUCTIONS, X-DELETE, D-DONE)
> DCURRENT END DATE 1979 9 30 (?-INSTRUCTIONS, X-DELETEy D-DONE)
5 DCURRENT END DATE 193: 9 30 (?-INSTRUCTIONS, X-DELETE, D-DONE) !

ENTER DESIRED VALUE OF RUN INTERPRETER OUTPUT LEVEL.
(Hit return for 3)
>3

34




SHOULD THIS RUN EXECUTE OR JUST INTERPRET INPUT?
> I :

ENTER THE FORTRAN UNIT NUMBER OF THE TS8S FILE.
(Hit return for 195)

PROCESESING OPN SEQUENCE

ENTER THE TIME STEP (INDELT) FOR THE RUN IN MINUTES.
(Hit return for 1440)

>
See Part F Section 4.3 of Users Manual for details.
Valid responses are!

1440, 4, 60, s, 15, 2,
s, 10, 12, 1, 20, 30,

120, 180, 240, 340, 480, 720,
3

ENTER THE TIME STEP (INDELT) FOR THE RUN IN MINUTES.
(Hit return for 1440)
>S5
WHAT OPTION FOR THE NEXT OPERATION IN THIS RUN?
> ? ’
First complete the list of a1l operastions in the run,
then develop the dats for each operation.
Valid responses are:

LIST ADD NODIFY , DELETE , DONE
WHAT OPTION FOR THE NEXT OPERATION IN THIS RUN?
> AD
ENTER THE OPERATION NARME.
> 1

These are names of the operating sodules.
See Part F Section 4.3 of the HSPF Users Manusl.
Valid responses are:!
' PERLND , INPLND RCHRES copPYy ’ PLTGEN ,
DISPLY , DURANL , GENER v NUTSIN
ENTER THE OPERATION NARE.

> PERLND

ENTER THE OPERATION NUMBER.
>3

WHAT OPTION FOR THE NEXT OPERATION IN THIS RUN?
> LIST

INGRP INDELT 0% 5
PERLND 3

WHAT OPTION FOR THE NEXT OPERATION IN THIS RUN?

> DONE

PROCESSING PERLND

OPERATION & 3 TABLET ACTIVITY OCCURRENCE # 1
<PLS > Active Sections %% %
# - # ATMP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRAC*%x
NIN (1} (1} 0 1] 0 0 0 0 0o 0 -0 0
nAX 1 1 1 1 1 1 1 1 1 1 1 1 y
CURRENT 0 0 o 0 0 0 (1} 0 0 o 1] 0
> ? ?

value of 1 indicates section SNOW is active

value of 1 indicstes section PWATER is sctive
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COMBINED VALUE FOR PARANETERS IN THIS TABLE IS INCORRECT.
PROBABLY NUMBERS NEED TO SUM TO ONE OR NON-ZERO.
SEE HSPF USERS MANUAL FOR MORE DETAIL.

CURRENT 0 0 0 0 0 0 0 0 0 0 o 0
> 1
CURRENT 0 0 1 0 0 0 0 0 0 0 0 o
>0
OPERATION ¥ 3 TABLE: PRINT-INFO OCCURRENCE ¥ 1

- - e - - " A" m Be v D o= o At S - - S - - " & = - - = -

= KPLE > HERERRNERXEERRXXKERER Print-—Fflags HEmekreruxumxexerxrxxxsx® PIVL PYR
# - # ATHP SNOW PWAT SED PST PHWG PQAL MSTL PEST NITR PHOS TRAC ®uxxuxxxu

fNIN 2 2 2 2 2 2 2 2 2 2 2 2 1 1
nax é é 6 6 é 6 6 6 6 6 6 6 1440 12
CURRENT 4 4 4 4 4 4 4 4 4 4 4 4 1 14
> 3
CURRENT 4 3 4 4 4 4 4 4 4 4 4 4 1 9
>D
OPERATION ¥ 3 TABLE: GEN-INFO OCCURRENCE # 1
<PLS > Nane NBLKS Unit-systeas Printerxxs
- # User t-series Engl Metrxxx
in out *xx
NIN 1 1 1 1 o 0
MAX S 2 2 2 99 99
CURRENT 1 1 1 1 0 0
> ?
PUNIT(1) indicates the destinations of printout in English
units. A value O means no printout is required in English
units. A non-zero value weans printout is required in

English units and the value is the Fortran unit no. of the
file to which the printout is to be written. Note that
printout for each FPervious Land Segment can be obtsined in
either the English or Metric systems, or both (irrespective
of the system used to supply the inputs).

CURRENT 1 1 1 1 0 0
> é
CURRENT 1 1 1 1 é 0
>D
OPERATION # 3 TABLE: PUWAT-PARNML OCCURRENCE # 1
<PLS > Flags : *%x
# - ¥ CSNO RTOP UZFG VECS WVUZ VNN VIFW VIRC VLE Exn
NIN 0 o 0 0 0 0 0 0 0
nAax b b b 1 1 1 1 1 1
CURRENT 0 0 1] 0 0 0 0 0 0
> ? : ?
VCSFGivalue of 1 means vary interception storage capacity -
monthly; O means use annusl value.
]
VLEFG:value of 1 weans vary lower zone E-T parameter
sonthly; O wesns use annusl value.
CURRENT 0 0 0 0 o o o 0 0
> 1
CURRENT 0 o 0 0 o 0 0 0 1
>0
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OPERATION & 3’ TABLE? PWAT-PARM2 OCCURRENCE # 1

<PLS > #un

# - N =xxFOREST LZSN INFILT LSUR SLSUR KVARY AGWRC
nIN 0. 0.0100 1.0000E-4 1.0000 1.0000E-é& 0. 1.0000E-3
NAX 1.0000 100.00 100.00 NONE 10.000 NONE 1.0000
CURRENT 0. NONE HONE NONE NONE 0. NONE

6.0 0.1 ? 0.05

LSUR is the length of the assumed overland flow plane.
BAD VALUE FOR FOLLOWING PARAMETER, WILL ATTEMPT TO USE DEFAULT.

LSUR, CURRENT = -0,1000E+31 NIN = 1.000 nAX - -999.0
BAD VALUE FOR FOLLOWING PARAMETER, WILL ATTEMPT TO USE DEFAULT.
AGWRC, CURRENT = -0.1000E+31 MNIN = 0.1000E-02 NAX - 1.000
CURRENT 0. 6,0000 0.1000 NONE 0.0500 0. NONE
100. .99
CURRENT 0. 4.0000 0.1000 100.00 0.0300 0. 0.9900
0
OPERATION # 3 TABLE: PUWAT-PARNMI OCCURRENCE # 1
<PLS O>®xx
# -~ Hxxx PETMAX PETHIN INFEXP INFILD DEEPFR BASETP AGUWETP
NIN NONE NONE 0. 1.0000 0. 0. 0.
MAX NONE NONE 10.000 2.0000 1.0000 1.0000 1.0000
CURRENT 40.000 35.000 2.0000 2.0000 0. 0. 0.
D
OPERATION # 3 TABLE: PUAT-PARNM4 OCCURRENCE « 1
<PLS > %9 %
- CEPSC UZSHN NSUR INTFW IRC LZETPux»
nIN 0. 0.0100 1.0000E-3 o. 0. 0.
MAX 10.000 10.000 1.0000 NONE 1.0000 1.0000
CURRENT 0. NONE 0.1000 NONE NONE 0.
0.6 2.0 0.4
CURRENT 0. 0.6000 0.1000 2.0000 0.4000 0.
D
OPERATION # 3 TABLE: AMON-LZETPARNM OCCURRENCE & 1
<PLS > Lower zone evapotransp para at start of each wonth L2 2
# - W JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DECx#*x
MIN 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. o.
nAX 1.0001.0001.0001,0001.0001,.0001.0001,.0001.0001.0001.0001.000
CURRENT 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0. 0.

.1 .1 2 -3 -4 -] -] -1 o4 3 2 -1
CURRENTY 0.1000.1000.2000.3000.4000.5000.5000.5000.4000.3000.2000.100

OPERATION ¥ 3 TABLE: PWAT-STATEL ~OCCURRENCE ¥ 1

CPLS > PWATER state variableskss '

% - Wxxx CEPS SURS uzs IFWS LZS AGWS GWVS
NIN 0. 0. 1.0000E-3 0. 1.0000E-3 0. 0.
naX 100.00 100.00 100.00 100.00 100.00 100.00 100.00
CURRENT 0. 0. 1.0000E-3 0. 1.0000E-3 0. 0.
D
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PROCESSING EXT SOURCES

PROCESSING SCHEMATIC BLOCK:
THE FOLLOWING OPERATION(S) ARE NOT CONNECTED IN THE SCHEMATIC.

PERLND 3

FURTHER CHANBES YO THE SOURCES FOR ANY OPERATION?
> N

PROCESSING TIMESERIES FOR PERLND 3
FIRST COWNPLETE REQUIRED INPUT TIMESERIES DETAILS.
PROCESSING TIMESERIES: EXTNL PETINP 1 1

NO SOURCE OPERATIONS, EXTERNAL SOURCE REQUIRED.

EXTERNAL SOURCES FOR: PERLND 3 EXTNL PETINP 1 1§
NO CURRENT SOURCES.

WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?
> 7

Valid responses sre:

ADD v MODIFY DELETE , LIST ’ DONE
WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?
> A

IS THE SOURCE TSS OR StQ?
> TSS

ENTER VALUES FOR T8S SOURCE.

DSN <--MULT--> TRAN
4 <-FACTOR-> STRS

NININUN 2 none none
AAXINUN 9999 none none
DEFAULT none 1.0000 SANME
CURRENT none 1.0000 SAME
Enter changes ( ? for help, D for done ) in correct columns.
> 70 DIV
CURRENT | 70 1.0000 DIV
Enter changes ( ? for help, D for dome ) in correct columns.
> D
WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?
> L
EXTERNAL SBOURCES FOR: PERLND 3 EXTNL PETINP 1 1

{~Volume-> <Member> SsysSgap<--Mult-~>Tran
<Name> # <Name> # tem strg<-factor->strg
1 788 70 EvVAP ENGL 1.0000D1V

WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?
> 7

Valid responses are?

ADD ’ MODIFY , DELETE , LIST v DONE

WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?
> Do

PROCESSING TIMESERIES: EXTNL PREC 11




v VvV VvV Vv

NO SOURCE OPERATIONS, EXTERNAL SOURCE REQUIRED.

EXTERNAL SOURCE§'FOR8 PERLND 3 EXTNL PREC 1 1
NO CURRENT SOURCES.

WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?

A
IS THE SOURCE TSS OR SEQ?

T
ENTER VALUES FOR TSS SOURCE.

DSN <--AULT--> TRAN
# <-FACTOR-> STRG

NINIAUR 2 none none
NAXINUR 9999 none nhone
DEFAULT none 1.0000 SANE
CURRENT none 1.0000 SaANE
Enter changes ( 7?7 for help, D for done ) in correct columns.
10
CURRENT 10 1.0000 SANME

Enter changes ( 7 for help, D for done ) in correct columns.

D
WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?

L
EXTERNAL SOURCES FOR: PERLND 3 EXTNL PREC 11
<{-Volume-> <Member> SsysSgap<--Mult-->Tran
<{Name> # <Name> ¥ tem strgl-factor->strg
1 7SS 10 URF ENGL 1.0000SARE
WHICH SOURCE TIMESERIES OPERATION OPTION DO YOU WANT?

DON
ARE THERE OPTIONAL '"INPUT’ OR 'OUTPUT’ TIAESERIES OR "DONE’?
DONE
DO YOU WISH TO MAKE CHANGES IN YOUR UCI FILE?
N
LIST, SAVE, OR DELETE THE TEMPORARY UCI FILE?
L
RUN
GLOBAL

SAMPLE TEST RUN FOR RAINFALL-RUNOFF

START 1980 10 1 END 1981 ¢ 30

RUN INTERP OUTPUT LEVEL 3

RESUNE 0 RUN 0 TSSFL 135
END GLOBAL ,
OPN SEQUENCE

INGRP : INDELT O3 S
PERLND 3
END INGRP

END OPN SEQUENCE
EXT SOURCES
788 10 URF ENGL 1.0000SANE PERLND 3 EXTNL PREC 11
188 70 EVAP ENGL 1.0000DIV PERLND . 3 EXTNL _ PETINP 1 1
END EXT SOURCES
NETWORK Y

END NETWORK
EXT TARGETS
END EXT TARGETS

. —— i ttr e —— e = - = —— =
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PERLND
ACTIVITY .. -
<PLS > Active Sections i 11
% - # ATHP SNOW PWAT SED PST PWG PQAL MSTL PEST NITR PHOS TRACHx*»
3 0 0 1 (4] 0 1] 0 0 0 0 0 4]
END ACTIVITY
PRINT-INFO

CPLS > wunxmunxuxuxnkuknxuss Print-flags ERBNERERNNRERE NN RENNE PIVL PYR
% ~ ¥ ATMP SNOW PWAT SED PST PWG POQAL MSTL PEST NITR PHOS TRAC %%k x%%%%

3 4 3 4 4 4 4 4 4 4 4 4 4
END PRINT-INFO
GEN-INFO
<PLS > Nane NBLKS Unit-systeams Printersxx
“ - M User t-series Engl fMetrxxx
in out L2 2

3 b 1 1 1 é 0]
END GEN-INFO

PWAT-PARNM1
<PLS > Flags wER
# - # CSNO RTOP UZFG VCS VUZ VNN VIFW VIRC VLE xR
3 0 0 0 0 0 -0 0 0 1
END PWAT-PARNMIL
PWAT-PARM2
<PLS > xx»
# - W %xxFOREST LZSN INFILT - LSUR SLSUR KVARY
3 0. 6.0000 0.1000 100.00 0.0500 g.
END PWAT-PARM2
PWAT~-PARNJ
<PLS >xxx
# - Hdxxm PETRAX PETMIN INFEXP INFILD DEEPFR BASETP
3 40.000 35.000 2.0000 2.0000 0. Q.
END PUAT-PARNMI
PHAT-PARN4
<PLS >
"- CEPSC UZSN NSUR INTFW IRC LZETP
3 0. 0.6000 0.1000 2.0000 0.4000 0.

END PUAT-PARN4
MON~-LZETPARN
<PLS > Lower zone evapotransp para at start of each month
% - # JAN FEB MAR APR BMAY JUN JUL AUG SEP OCT NOV DEC
3 0.1000.1000.2000.3000.4000.5000.5000.5000.4000.3000.2000.100
END MON-LZETPARRM
PWAT-STATEY
<PLS > PUWATER state varisblesxxx

# - Hxxx CEPS SURS ’ uzs IFWS LZs AGWS
3 0. 0. 1.0000E-3 0. 1.0000E-3 0.
END PWAT-STATEL
END PERLND
END RUN
LIST, SAVE, OR DELETE THE TEMPORARY UCI FILE?
> 8A :

IS THE COPY TO BE A SEQUENTIAL OR DIRECT ACCESS FILE?
> SEQ -
NAME OF FILE TO STORE THE TEMPORARY UCI FILE JUST CREATED?
> ELKFOOT.INPUT
LIST, SAVE, OR DELETE THE TEMPORARY UCI FILE?
> DEL
ARE YOU FINISHED?
> ]
®xx% STOP
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Session 5

Once the data have been loaded on the TSS file with the previous steps,
various kinds of data analyses can be done. The types of analyses are antici-
pated to expand as additional needs are identified. The latest 1ist of analyses
can be obtained by entering a question mark in response to the second prompt
that asks for a model or process. Further options may be fdentified by
entering a question mark to the first or second prompt of each model or
process. This session describes the procedures to obtain plots on the printer
graphics terminal plotter. Plots on the printer only require a 132-character
printer with carriage control. Plots on graphics devices use the software
package DISSPLA from Issco, Inc. Data can be plotted from the TSS file or
from a sequential file using the HSPF PLTGEN format. ANNIE is used to select
options on how the data from the PLTGEN or TSS file should be plotted. The
PLTGEN file can have up to 10 different time-series. ANNIE can select up to
5 time-series for each plot. For example, an HSPF run might be made with the
PLTGEN operation to get four simulated streamflow datasets, and two precipi-
tation datasets. Then with the observed streamflow on a 7SS file, ANNIE can
plot any or all combinations of simulated flow, observed flow, and precipitation.

Time steps for the plots can be equal to or greater than the time intervals
on the TSS or PLTGEN file. Thus, 15-minute precipitation values can be plotted
with daily precipitation on a dafly time step of visual comparison. When the
time interval for the data is less than the time step selected for the plot,
ANNIE will ask whether the data on the file should be summed or a;eraged '
before plotting. Time steps for the plot must always be an even multiple of
the time {nterval of the data. '

For the printer, three types of plots are available: monthly bargraphs,
daily flows, or storm event plots of up to 366 time steps. For graphics

43

L —

,




lows or storm event plots.

e time period, time step, time-series data, protting

and titles.

devices, two types of plots are available: daily f

ANNIE s used to select th
1ogar1,thm1c or arithmetic axes,
Following that are examples ©

An interactive

symbols, scales,
f the kinds

session with ANNIE {s shown below.

of plots that can be created.
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DO YOU HAVE NO, SOME, OR LOTS OF EXPERIENCE USING ANNIE?
L

WHAT MODEL OR PROCESS DO YOU WANT TO USE?
> PL
FILE TYPE FOR INPUT?
?

Only 2 file types (formats) cen be used.
Use REFORMAT option in ANNIE to convert if necessary.
If gome df the data is on each file, enter both.
Valid responses are?
PLTGEN , TSSFILE , BOTH ’ DONE
FILE TYPE FOR INPUT?
> T8S
NAME OF YOUR Y88 FILE?
> ELKHORN.TSS
NARE OF FILE FOR PRINTER PLOT OR GRAPHICS OUTPUT?
> NPLOT
ENTER TIME STEP FOR THE PLOT (MINUTES).
(Hit return for 1440)
?

1440 min = { day, 2880 = monthly.

Min acceptable value is 1, Max acceptable value is 2880
ENTER TIME STEP FOR THE PLOT (MINUTES).

(Hit return for 1440)

DO YOU WANT TO SUM OR AVERAGE THE TIMESTEPS?
AVE

ENTER LABEL (NAME) FOR DATASET. (MAX 20 CHAR)
INTERFLOW + BASEFLOW

> 2880

WHICH DATASET NUMBER?
> 30

DO YOU HANT TO SUMt OR AVERAGE THE TINESTEPS?
> Sun

ENTER LABEL (NAME) FOR DATASET. (MAX 20 CHAR)
> PRECIPITATION

ANOTHER DATASET?
> Y

WHICH DATASET NUMBER?
> 40

DO YOU WANT TO SUM OR AVERAGE THE TIMESTEPS?
> AVE

ENTER LABEL (NAME) FOR DATASET. (MAX 20 CHAR)
> OBS. STREAMFLOW

ANOTHER DATASET?
>y

WHICH DATASET NUMBER?
> 81

DO YOU WANT TO SUM OR AVERAGE THE TIMESTEPS?
> AVE

ENTER LABEL (NAME) FOR DATASET. (MAX 20 CHAR)
> SINA. STREAMFLOW

ANOTHER DATASET?
> Y

WHICH DATASET NUMBER?
> 82
>
>
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ANOTHER DATASETY
Y

WHICH DATASET NUNBER?

83

DO YOU WANT TO SUM OR AVERAGE THE TIMESTEPS?
AVE

ENTER LABEL (NAME) FOR DATASET. (MAX 20 CHAR)
BASEFLOW

ENTER TITLE FDR PLOT. (MAX 80 CHAR)

MONTHLY STREAMFLOW

ENTER LABEL FOR Y-AXIS. (MAX 40 CHAR)
AVERAGE- FLOW" (CU. FT. PER SEC.)

ENTER STARTING DATE. :

1980/10/1

ENTER ENDING DATE.

198279730

24 POINTS ARE TO BE PLOTTED.

PATIENCE, DATA FILE BEING READ.

GRAPHIC DEVICE?

?
The sase plot casn be made on seversl devices or on the sane
device with & different scale. When finished or ready for next
set of daste, enter DONE. Printer is for plots on the line
printer or 82 132 character terminsl., Graphic devices require
the DISSPLA softwsre (Issco, Inc). If your device is not
included, contact Alan Lumsb, US Geological Survey, Reston VA.
Valid responses sred
CALCONP y TAB-G v ZETA » HOUSTON s HP v
PRINTER » OTHER + DONE
GRAPHIC DEVICE?
PR

VARIABLE ISIPRECIPITATION
1S ABOVE VARIABLE T0 BE PLOTTED OR LISTED?
o

'Plot designed for up to 5 time series (4 plotted, 1 listed).
The listed variable is printed st the top of the plot,
Valid responses sred

PLOTTED , LISTED

IS ABOVE VARIABLE TO BE PLOTTED OR LISTED?

LIST

VARIABLE IS:OBS. STREAMNFLOW

IS ABOVE VARIABLE TO BE PLOTTED OR LISTED?

PLO

ENTER SYMBOL TO BE USED FOR PLOTTING.

o

VARIABLE IS:SIM., STREAMFLOW

IS ABOVE VARIABLE TO BE PLOTTED OR LISTED?

PLOT :

ENTER SYMBOL TO BE USED FOR PLOTTING.

S

VARIABLE IS:INTERFLOW + BASEFLOW

IS ABOVE VARIABLE TO BE PLOTTED OR LISTED?

PL

ENTER SYMBOL TO BE USED FOR PLOTTING.

VARIABLE IS:BASEFLOW

IS ABOVE VARIABLE TO BE PLOTTED OR LISTED?
PLOT

ENTER SYMBOL TO BE USED FOR PLOTTING.

t
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TINE-SERIES BININUN RAXINUN
0BS. STREAMFLOW © 0.001 1.15
SIM. STREAMFLOW 0.027 1.40
INTERFLOW ¢+ BASEFLOW 0.024 1.12

BASEFLOW 0.018 .30
LOGARITHMIC OR ARITHMETIC SCALE FOR Y-AXIS?
> A

ENTER MINIMUM VALUE FOR THE PLOT.
(Hit return for g.)

A ENTER MAXIMUM VALUE FOR THE PLOT.
-(Hit return for 1.5)
>

SHOULD THE AREA UNDER EACH CURVE BE SHADED?
> ?

For printer plots, the selected synbols are used to shade

under each curve.
For graphic Plotter you will be asked additional
questions if you want shading.
Vslid responses sre? )
v YES
SHOULD THE AREA UNDER EACH CURVE BE SHADED?
N

SHOULD FLOTS BE CALENDAR YEAR OR WATER YEAR.
> W

PLOT COMPLETE.

PLOT FILE MUST BE PRINTED WITH FORTRAN CARRIAGE CONTROL.
DO YOU WANT TO PLOT SAME DATA AGAIN?
>N
FINISHED ALL REQUESTED PLOTS.
FILE TYPE FOR INPUT?
> 18§ i
NAME OF YOUR TsS FILE?
> ELKHORN.TSSELKHORN>TSS

NARE OF FILE FoOR PRINTER PLOT OR BRAPHICS OUTPUT?
> DPLOT

ENTER TINE STEP FOR THE PLOT (MINUTES).

(Hit return for 1440)
> 1440

WHICH DATASET NUMBER?
> 30

ENTER LABEL (NAME) FOR DATASET. (MAX 20 CHAR)
> PRECIPITATION

ANOTHER DATASET?
> v

WHICH DATASET NUMBER?
> 40

ENTER LABEL (NANME) FOR DATASET. (mAX 20 CHAR)
> OBS. STREAMFLOW

ANOTHER DATASET?

Y

WHICH DATASET NUMBER?
> 81

ENTER LABEL (NAME) FOR DATASET. (max 20 CHAR)
> SIM. STREANFLOW

ANOTHER DATASET?
> NO
ENTER TITLE FOR PLOT. (MAX 80 CHAR)
> CALIBRATION RUN #3, ELKHORN BRANCH

e




Gl
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> 1982/9/30

ENTER LABEL FOR Y-AXIS. (NAX 40 CHAR)

> STREANFLOW, IN cusIC FEEY PER SECOND

ENTER STARTING DATE.

> 1980/10/1

ENTER ENDING DATE.

WHICH MONTH

DO YOU WANT EACH PLOT 70 END?

(Hit return for 12)

®
730 POINTS AR
PATIENCE, DAT

E T0 BE PLOTTED.
A FILE BEING READ.

GRAPHIC DEVEICE?

-

> 747

1S ABOVE VAR
>Y

COLOR OF PEN

> 7
Enter BLACK

CYAN is & blueish color.

HP
WHICH MODEL SERIES?

5
VARIABLE I15:PRECIPITATION
JABLE YO BE A BAR GRAPH AT TOP OF PLOT?

OR LINE IF APPROPRIATE, ELSE ENTER BLACK.

unless color graphics device is being used.
MAGNENTA is psssionate pink.

Valid responses arel
BLACK MAGNENTA, RED ' YELLOW GREEN ’ CYAN
BLUE v WHITE
COLOR OF PEN OR LINE IF APFROPRIATE, ELSE ENTER BLACK.
> BLUE
VARIABLE 15:08BS. STREAMNFLOW .
COLOR OF PEN OR LINE IF APPROPRIATE, ELSE ENTER BLACK.
BLU
LINE TYPE?
> 7
Enter one of the following to select the type of line.
NONE = no line, only sysbols.
soLID = solid line, sysbols ady be sdded.
DASH = dashed line.
poT = dotted line.
DT-DSH = dot-dash line.
BAR-GR = small par-graph of varisble st top of the plot,
usually used for prccipit.tion.
Vslid responses sre?
NONE soLID , DASH poT v DT-DSH, BAR-GR
LINE TYPE?
> SOL
sYMBOL?
> 7
Select one of the symbols. "X on B8 +" is an X suptrinposed
on & plus(+). Star is an ssterisk. R
X

Valid responses Bre:

NONE .
DIAMOND ,
SYMBOL?

> NONE

SQUARE CIRCLE TRIANGLE, PLUS ’

X ON A =, 00T

VARIABLE IS3SIA. STREANFLOW
COLOR OF PEN OR LINE IF APPROPRIATE, ELSE ENTER BLACK.

> RED
LINE TYPE?

> SOLID
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SYNBOL?
> NONE
TIRE-SERIES - MININUA MAXINUN
0BS. STREAMFLOW 0.000 6.80
SIN. STREAMFLOW 0.000 12.746

LOGARITHMIC OR ARITHMETIC SCALE FOR Y-AXI1S?

L

ENTER MINIMUM VALUE FOR THE PLOT.
(Hit return for 1.0000€~4)

A > 0.01

ENTER -MAXIMUM VALUE FOR THE PLOT.
*(Hit return for 10.)

> 10.0
fNAXINUA = 10.000
RININUA = 0.010

ARE THESE VALUES OK?

Y

SHOULD THE AREA UNDER EACH CURVE BE SHADED?

> NO

DOUBLE CHECKING DATA AGAINST SELECTED MIN AND MAX.

wux WARNING ##% VALUE OFF SCALE, SO VALUE WAS RESET.
0.0000 YO 0.0100

wxx WARNING %%% VALUE OFF SCALE, SO VALUE WAS RESET.
12.7569 10 10.0000

x%x% WARNING %%% VALUE OFF SCALE, SO VALUE WAS RESET.

} 0.0000 TO 0.0100
VERTICAL PAGE SIZE (INCHES)?
(Hit return for 7.5)

HORIZONTAL PAGE SIZE (INCHES)?
(Hit return for 10.)

LETTER SIZE (INCHES)?
(Hit return for 0.1)

SIMPLIFIED OR DETAILED PLOTS?

> DET

AFTER PLOT IS FINISHED, HIT RETURN KEY TO CONTINUE.
-PLOT CONPLETED-

DO YOU WANT TO PLOT SAME DATA AGAIN?

N

3465 POINTS ARE TO BE PLOTYED.

PATIENCE, DATA FILE BEING READ.

GRAPHIC DEVICE?

> HP

WHICH MODEL SERIES?

> 7475

VARIABLE IS:PRECIPITATION

IS ABOVE VARIABLE TO BE A BAR GRAPH AT TOP OF PLOT?

>y .
COLOR OF PEN OR LINE IF APPROPRIATE, ELSE ENTER BLACK.
> BLUE =
VARIABLE I1S:0BS. STREAMFLOW Y
COLOR OF PEN OR LINE IF APPROPRIATE, ELSE ENTER BLACK.
> BLU
LINE TYPE?
> soL
SYMBOL?
> NON
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VARIABLE 18:SIff. STREAMFLOW
COLOR OF PEN OR LINE IF APPROPRIATE, ELSE ENTER BLACK.

> RED
LINE TYPE?
> SoL
SYMBOL?
> NON
TIME-SERIES AININUN MnAXINUA
OBS. STREAMFLOW 0.000 3.80
A SIn. STREANFLOW 0.015 6.05

LOGARITHMIC: OR ARITHMETIC SCALE FOR Y-AXIS?

L

ENTER MINIMUM VALUE FOR THE PLOT.
(Hit return for 1.0000£-5)

> 0.01 :
ENTER MAXINUM UVALUE FOR THE PLOT.
(Hit return for 1.)

> 10.0

AAXINUA = 10.000

NININUR = 0.010

ARE THESE VALUES OK?
>y

SHOULD THE AREA UNDER EACH CURVE BE SHADED?
>N

DOUBLE CHECKING DATA AGAINST SELECTED MIN AND MAX.
®xx WARNING %*xx VALUE OFF SCALE, SO VALUE WAS RESET.

0.0000 TO 0.0100

wxx WARNING #»x% VUALUE OFF SCALE, SO VALUE WAS RESET.
0.0000 TO 0.0100

#xx WARNING ##% VALUE OFF SCALE, S0 VALUE WAS RESET.
0.0000 TO 0.0100

#ux WARNING ##% VALUE OFF SCALE, SO VALUE WAS RESET.
0.0000 7O 0.0100

VERTICAL PABE SIZE (INCHES)?
(Hit return for 7.9%)

\4

HORIZONTAL PAGE SIZE (INCHES)?
(Hit return for 10.)

LETTER SIZE (INCHES)?
(Hit return for 0.1)

SIMPLIFIED OR DETAILED PLOTS?

> DET
AFTER PLOT IS FINISHED, HIT RETURN KEY TO CONTINUE.
-PLOT COMPLETED-

DO YOU WANT TO PLOT SAME DATA AGAIN?
> N
END OF DISSPLA 9.0 -- 52BD VECTORS GENERATED IN 2 PLOT FRAMES.
PROPRIETARY SOFTWARE PRODUCT OF ISSCO, SAN DIEGO, CA.
1174 VIRTUAL STORAGE REFERENCES; 4 READS; O WRITES.
FINISHED ALL REQUESTED PLOTS.
FILE TYPE FOR INPUT?
> DONE
ARE YOU FINISHED?
> YE
#xexx STOP
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Session 6

Flow duration fs another type analysis of data that can be done with
ANNIE. Currently, onlxvdata_in the HSPF PLTGEN format can be used. PLTGEN
formated files can be created with HSPF, PRMS, or DR3M. One or two time series
can be selected for each analysis. If one time series is selected only a
flow-duration is done. When two time series are selected, several types of
error analysis are performed in addition to the flow-duration analysis on
each tfme series. Absolute errors, standard errors, and an error matrix by
class interval are computed with two time series. Also a printer plot of
both flow-duration curves is made.

Flow-duration analyses can be made by.selecting the STATISTICS option
in ANNIE. Other statistical analyses are anticipated. An interactive session

with ANNIE for flow-duration analysis is shown below.
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0696 0606 06 96 06 08 36 06 06 06 06 36 5 08 0696 36 06 96 36 0 36 06 08 08 06 36 01 38 36 06 36 06 08 36 3 08 96.38 06 08 06 06 36 36 48 00 46 06 08 90 3¢ 96 8¢ 2
(112 12) WELCOMNE TO "ANNIE" T SRERER
(12221 VERSION DATED OCTOBER 31, 1984 SRR ERR
063696 966 06 98 96 96 96 06 OF 06 06 06 36 98 36 36 06 38 06 06 30 3098 36 36 30 96 36 36 3698 38 36 3646 38 36 06 3690 96 36 06 496 9648 00 06 38 36 36 2 0t
DO YOU HAVE NO, SOME, OR LOTS OF EXPERIENCE USING ANNIE?
L

WHAT MODEL OR PROCESS DO YOU WANT TO USE?

-]
TYPE OF STATISTICAL ANALYSIS?
?
DURATION - durstion and error anslysis
DONE - finished with these type of analyses
Valid responses ares
DURATION , DONE -
TYPE OF STATISTICAL ANALYBIS?
DU
NAME OF INPUT PLTGEN FILE?
TEST.PLTGEN
PRECIPITATION
DO YOU WANT TO ANALYZE THE ABOVE TIME SERIES?

N

OBSERVED FLOW

DO YOU WANT TO ANALYZE THE ABOVE TIME SERIES?
Y

SINULATED FLOW

DO YOU WANT TO ANALYZE THE ABOVE TIME SERIES?
Y

1S THIS THE MEASURED OR SIMULATED VARIABLE?

S

INTER+BASEFLOW

DO YOU WANT TO ANALYZE THE ABOVE TIME SERIES?

N

BASEFLOW

DO YOU WANT TO ANALYZE THE ABOVE TINE SEQIES?
N .
POTENTIAL ET

DO YOU WANT TO ANALYZE THE ABOVE TINE SERIES?
N

ACTUAL ET

DO YOU WANT TO ANALYZE THE ABOVE TIME SERIES?
N

PLTGEN FILE STARTS AT 1980 OCT. 1 24:0

ENTER STARTING DATE.

1980/10/1%

ENTER ENDING DATE.

1982/8/31

LOWER BOUND FOR CLASS INTERVALS?

(Hit return for 1.)

0.1

UPPER BOUND FOR CLASS INTERVALS?

(Hit return for 1000.)

90.0

FILE BEING READ.

STILL READING FILE.

STILL READING FILE.

STILL READING FILE.

STILL READING FILE.

STILL READING FILE.

8TILL READING FILE.

STILL READING FILE.
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NAE OF ouTpuT FILE?

> DURATION.OUT ’
PRINTER PLOT?

>

ERROR MATRIX?
>y

TYPE OF STATISTICAL ANALYSIS?
> pu

NARE OF INPUT PLTBGEN FILE?
¢ > TEST.PLTGEN

PRECIRITATION )
© DO YOU waANT TO ANALYZE THE ABOVE TINE SERIES?
>N

OBSERVED FLou
DO YOU waNT To ANALYZE THE ABOVE TINE SERIES?
>Y

SINULATED FLow
DO You wanT 1o ANALYZE THE ABOVE TiImg SERIES?
>N

INTER+BASEFL oW '
DO YOU WANT TO aNALYZE Tug ABOVE TIME SERIES?
>N

BASEFLOW
DO YOU waNT To ANALYZE THE ABOVE TImg SERIES?
>N

POTENTIAL ET
DO YOoU waNT To ANALYZE THE ABOVE TINg SERIES?
>N

ACTUAL ET
D0 YOU wanT Tp ANALYZE THE ABOVE TIing SERIESY
>N

PLTBEN FILE STARTS AT 1980 ocrT. 3 24:0
ENTER STARTING DATE.
> 1980/50/%
ENTER ENDING DATE,
> 1982/8/31
LOWER BOUND FOR cLaSS INTERVALS?
(Hit return for 1.)
> 0.1
UPPER BOUND FOR cLASS INTERVALS?
(Hit return for 1000.)
> 90.0
FILE BEING READ.
STILL READING FILE.
STILL READING FILE.
STILL READING FILE.
STILL READING FILE.
STILL READING FILE,
STILL READING FILE.,
STILL READING FILE.

DO YOU WANT OUTPUT ON THE TERMINAL OR A FILE?
F

NARE oF OUTPUT FILE?
DUR“TION.OUTZ

TYPE OF 8TaTISTICAL ANALYSIS?
Do

ARE YoU FINISHED?

Y

vV Vv v

kxxn STOP

RS
R




CALIBRATION RUN 84: LEFTFORK, TUB FORK

’ REAN ROOT MEAN
TOP OF NUMBER ABSOLUTE ERROR(1) SQUARE ERROR(2) BIAS(3)
CLASS e
INTERVAL CASES AVERAGE PERCENT AVERAGE PERCENT AVERAGE PERCENT
0.100 2 0.3521 840.4 0.521 B857.2 0.521 840.4
0.120 o 0.000 g.0 €.000 0.0 0.000 0.0
0.150 14 0.475 365.8 0.561 429.1 0.475 365.8
0.190 31 0.335 321.6 0.452 387.8 0.535 321.6
0.230 - 73 0.800 386.7 1.139 550.5 0.800 386.7
0.280 50 0.473 259.1 1.064 417.6 0.673 259.0
0.340 49 0.848 274.5 1.114 356.4 0.842 272.35
0.420 28 0.9726 2546.8 1.182 309.9 0.976 256.8
0.520 40 i.002 215.9 1.218 262.9 1.002 215.9
0.440 S0 0.940 148.1 1.248 223.7 0.940 168.1
0.790 kY 1.402 193.0 2.473 323.4 1.402 193.0
0.970 26 1.542 178.6 1.900 222.4 1.487 172.8
1.200 38 1.397 131.5 1.993 188.5 1.147 109.9
1.500 &7 1.481 131.5 2.999 232.9 1.354 106.2
1.800 34 1.606 103.0 2.127 136.9 1.064 68.6
2.200 34 1.944 97.2 3.999 199.4 1.256 63.0
2.700 22 1.123 45.0 1.231 49.2 -0.672 -26.6
3.300 25 2.483 84.1 3.480 188.4 1.443 49.3
4.100 27 2.557 70.9 4.118 114.6 0.629 16.9
S5.000 19 6.315 142.46 10.144 225.9 4.357 102.5
6.200 19 1.699 30.6 2.052 37.0 -0.727 -13.4
7.400 10 3.239 47.0 4.356 62.3 0.124 0.6
9.300 é 9.560 112.4 10.667 126.0 7.374 86.8
11.000 4 3.780 38.7 5.004 31.9 0.911 10.1
14.000 1 0.906 7.6 0.906 7.6 -0.904 -7.6
17.000 0 0.000 0.0 0.000 0.0 0.000 0.0
21.000 0 0.000 0.0 0.000 0.0 0.000 0.0
26.000 0 0.000 0.0 0.000 0.0 0.000 0.0
32.000 0 0.000 0.0 0.000 0.0 0.000 0.0
39.000 0 0.000 0.0 0.000 .0 0.000 0.0
48.000 0 0.000 0.0 0.000 0.0 0.000 0.0
60.000 0 0.000 0.0 0.000 0.0 0.000 .0
73.000 0 0.000 0.0 0.000 0.0 0.000 0.0
90.000 0 0.000 0.0 0.000 0.0 0.000 6.0
700 1.517 139.2 3.029 961.0 1.047 177.5

STANDARD ERROR OF ESTIMATE = 2.8446
= (n/n-1)%square root((tot.col.S)#%2 - (tot.col.7)%%x2)

(1) AVERAGE = sum (IS-Mi/n)
PERCENT = 100.0 # (sua(IS-MI/N))/n for 311 K > 0.0

(2) AVERAGE = square root(sum((S-M)®x2)/n) :

PERCENT = 100.0 # square root{sue(((S-A)/N)u%2)/n) for 311 88 > O
(3) AVERAGE = gum (S-8)/n

PERCENT = 100.0 % (sum ((S-R)/M)/n) for a1l A > 0.0

8§ = SIMULATED VALUE notet! Percents for the first

M = MEASURED VALUE class interval and the

sue = SUMMATION total should not be used

n = NUMBER OF PAIRS OF VALUES if there sre measured

I | = ABSOLUTE VALUE events that asre zero.
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CALIBRATION RUN %41 LEFTFORK, TUG FORK
l NUNMBER PERCENT CASES
TOP OF OF CASES PERCENT TINE EXCEEDING INTERVAL AVERASGE
CLASS ~——c-mmeee memeccccemcsmmeo—-ss SeesSsmsoooomooooss SSomSSoSssSEmSSosos
l INTERVAL MEAS SIM MEASURED SIMULATED MEASURED SINULATED MEASURED SINULATED
. 0.100 2 0 0.29 0.00 99.71 100.00 0.065 0.000
0.120 0 o 0.00 0.00 99.71 100.00 0.000 0.000
0.150 9 0 1.29 0.00 98.43 100.00 0.130 0.000
A 0.190 31 3] 4.43 0.00 94.00 100.00 0.165 0.000
. 0.230- ?73° 1 10.43 0.14 83.57 99.86 0.207 0.226
0.280 S0 3 7.14 0.43 76.43 99.43 0.261 0.262
0.340 49 9 7.00 1.29 69.43 $8.14 0.306 0.309
l 0.420 28 22 4.00 J3.14 85.43 95.00 0.376 0,361
0.520 40 28 S5.7% 4.00 59.71 91.00 0.448 0.470
0.4640 50 41 7.14 5.86 52.57 85.14 0.577 0.576
0.7%90 36 56 S.14 8.29 47.43 76.86 0.713 0.711
0.970 26 59 3.72 8.43 43.71 48.43 0.873 0.888
1.200 18 65 5.43 ?.29 38.29 59.14 1.065 1.079
. 1.500 &7 83 ?2.57 11.86 28.71 47 .29 1.281 , 1.338
1.800 34 S4 4.86 7.71 23.86 39.57 1.568 1.649
} 2.200 34 62 4.86 8.86 19.00 30.71 1.945 1.994
| l 2.700 22 44 .14 6.29 15.86 24.43 2.491% 2.432
| 3.300 25 39 3.57 5.57 12.29 18.86 2.996 2.969
| 4.100 27 38 J.86 S5.43 B8.43 13.43 3.574 3.563
5.000 19 2% 2.7% 3.57 5.71 9.846 4£.374 4.409
6.200 19 20 2.7% 2.86 3.00 7.00 S.642 5.533
7.600 10 16 1.43 2.29 1.57 4.71% 6.760 86.768
9.300 é 9 0.86 1.29 0.71 J.43 8.583 8.5%94
11.000 4 0.57 0.71 0.14 2.71 9.950 10.070
14.000 1 3 D.14 0.43 0.00 2.29 12.000 12.649
17.000 0 4 0.00 0.57 0.00 1.71 0.000 15.548
21.000 0 S 0.00 0.71 0.00 1.00 0.000 18.814
26 .000 o S 0.00 0.71 0.00 0.29 0.000 22.879
32.000 0 2 0.00 0.29 0.00 0.00 0.000 31.286
l 39.000 0 0 0.00 0.00 0.00 0.00 0.000 0.000
48.000 0 o 0.00 0.00 0.00 0.00 0.000 0.000
460.000 0 0 0.00 0.00 .00 0.00 0.000 0.000
73.000 0 0 0.00 0.00 0.00 0.00 0.000 0.000
I 90.000 1] 0 0.00 0.00 0.00 0.00 0.000 0.000
700 700 100.000 100.000 1.414 2.461
i ,
| e




CALIBRATION RUN W4t LEFTFORK, TUB FORK

N = MEASURED

8 = SIMULATED
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CALIBRATION RUN %843 LEFTFORK, TUB FORK

NUNBER OF DEVIATIONS BETWEEN INDICATED PERCENTAGES

CLAS8 ~-ommrmmcccccr e e r e e s s s s s e e
INTERVAL =60 =30 -10 0 10 30 60
0.100 0 0 0 0 0 0 0 2
0.120 0 0 0 0 0 0 0 1]
0.150 0 0 o o o 0 0 b4
0.190 1] 0 0- 0 0 0 0 31
- ] 0.230 0 0 0 0 0 0 0 73
0.280 - 0 0 0 1 1 2 é 40 |

T 0.340 0 0 2 1 2 2 2 40
0.420 0 0 0 0 0 1 2 25
0.520 2] 0 o o o o 3 37
0.640 0 0 - 0 o 0 2 7 41
0.7%90 0 o 0 0 o 1 3 32
0.970 1 0 1 0 ] 1] 3 .21
1.200 1 é 1 2 1 0 3 24
1.500 1 13 7 4 2 2 10 28
1.800 1 10 2 1 b 0 4 is5
2.200 0 10 S 0 3 3 3 10
2.700 1 13 S 0 0 1 0 2
3.300 0 7 é 2 2 1 1 é
4.100 3 i0 b 2 3 i 2 S
5.000 0 ? 1 1 0 b 0 9
6.200 0 7 4 3 1 2 0 2
1 4 0 1 1 1 1 1

0 2 0 0 0 0 0 4

11.000 0 0 3 0 0 0 0 1
14.000 o 0 0 b 0 0 0 0
17.000 0 0 0 0 0 0 0 0
21.000 0 0 0 0 0 0 0 0
26.000 0 0 0 0 0 0 0 0
32.000 0 0 0 0 o 0 0 0
39.000 0 0 0 0 0 0 0 0
48.000 0 (4] 0 0 0 0 0 0
460.000 0 0 0 0 0 0 0 o
73.000 0 0 0 o 0 0 0 0
90.000 0 0 0 0 0 0 0 o
9 89 38 19 1?7 20 S0 458
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PART C. PROGRAMER'S GUIDE

INTRODUCTION

ANNIE was developed with a set of software utilities and information
files so0 that additional models and processes could be added easily. The
first task of the programer in adding a new process or model is the design
and coding of a subroutine or set of subroutines that contains the logical
sequence of prompts and user responses. The second task is creating the
information file that supports those subroutines. -

DEFINITIONS OF TERMS

SeJéra] terms are used in this section that have specific meaning and

are defined below:

Utilities -- Fortran subroutines or functions written for ANNIE and
Tisted in Appendix A that have general usage nq@ specific
to a process or model.

Subroutines -- Fortran subroutines written for ANNIE that are specific

to a model or process.

1SS file -- Time-Series Store, an indexed direct access file for storing
time-series data.

Message file -- Direct-access file that contains the questions and

acceptable responses that are read by the utilities
QFOPEN, QRESP, QRESPI, QRESPR, QRESPS, QRESPM, QRESPX
and PRNTXT.

Input stream -- Sequential file with 80-character lines that are fnput to

a specific hydrologic model.
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Model -- Hydrologic model that requires an input stream which is created
or updated by ANNIE.
Process -- Operatipns on time-series data other than a hydrologic model.
STRUCTURE
ANNIE has a.main program that:
1. Opens the message files.
2. Reads from the message file to fill an array for the pointers for
subroutines that uses the message file.
3. Reads from the message file an array for the Fortran unit numbers of ,

files to be used.

4. Determines user's level of experiénce and prints text for the

beginner.

5. Calls three subroutines, INIT, PROCES, and FINISH.

INIT determines what the user wants to do and opens the necessary filesL
PROCES calls the appropriate subroutines that call for the prompts and

acts on the responses for the various processes or models. FINISH creates
permanent copies of files, if necessary, and closes files. All three sub-
routines and the subroutines for specific models or processes use the set of
utilities that are listed in Appendix A.

Figures 4-6 show the structure’charts for ANNIE that include all but the
utilities. Note that the structure charts are similar to the option tree or
nenu‘of figure 2.

FILES

ANNIE uses several files to minimize the amount of code required so th?t
(1) minicomputers might be used, and (2) changes in the questions and valid
responses can be made without recompiling ithe code. Eight types of files are .

used (fig. 3).
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1. Message file for questions and valid responses.

2. Model information files (which alternatively could be part of the

message file).

3. Direct access file of an fnput stream to a hydrologic model .

4, Sequential file of an input stream to a hydrologic model.

.S. Direct access file for working copy of the input stream.

6. Sequential input file of time-series data.

7. Sequential output file for printer, plotters, or further processing.

8. Time-Series Store (TSS file)L

MESSAGE FILE

The message file is a direct access file with record lengths of 132
characters (see Appendix B). Records 25 and 27 {in the message file contﬁin
Fortran unit numbers for all the files that may be used by ANNIE. These
unit numbers can be changed without recompiling the code. The files listed
in records 25 and 27 should be sufficient and used when writing new processes
for ANNIE. 1f not, a new unit number can be added to record 27.

Records 11, 13, and 15 of the message file contain the offsets (group
offsets) for each group of questions and valid responses. A group fis generally
a subroutine or a group of related subroutines that use the message file.
At the beginning of each group in the message file as determined from the
group offset, records are found that provide the offsets for each question
within the group. This system for locating questions in the message file
provides flexibility and allows modifications to the message file without ;
recompiling the code. With this system, questions within a group can be
moved and locations for that group can be changed with no changes fn the

software. of the software. However, if a new question,is added to a group,
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code also would be added to the subroutine to use the new question. Although
adding questions to the message file requires changes and‘compilation~of+the
subroutine, modifying ?he qqestion or the valid responses or relocating the
question is simply done by editing the message file. Utility subroutines
QFOPEN. QRESP, QRESPI, QRESPR, QRESPS, QRESPM, QRESPX, and PRNTXT are designed
to use the message file.

Entries in the message file have a very specific format (fig. 7-11). Each
entry can be one or more records. For each question/response entry, the
format types are: |

P - Print text that solicits no response, for utility PRNTXT.

I - Prints question that solicits an integer response that will be
checked against a minimum and maximum value, for utility QRESPI.

S - Prints question that solicits an {nteger or alphanumeric response
that will be checked against a list of valid responses, for utility
QRESPS.

L - Prints question that solicits an alphanumeric response that will be
checked against a 1ist of valid responses; however, the location in
the 1ist is returned, for utility QRESP.

R - Prints question that solicits decimal response that will be checked
against a minimum and maximum value, for utility QRESPR.

X - Other uses by a subroutine.

C - Comment line mot used by ANNIE.

M - Prints question then 1ine heading for muTtip1e reSponse;. Each input
is checked as appropriate. For utilities.QRESPM and QRESPX.

F - Prints question for file name {f needed and provides characteristics

for the Fortran 77 OPEN statement for utility QFOPEN. -
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- . (Column numbers appear above boxes)

1 3-66 67-70
[] Ist line of text iRk
—p or
3-66 67-130 . 132
1st 1ine of text 2nd line of text
1 if more text on
next line -————3
o 3-66 67-70
o 3rd Yine of text 111
or ' .
3-66 67-130 132
3rd line of text 4th line of text
1 if thore text on
next Hne—————\ :
etc.

Figure 7.--PRNTXT format for message file.
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(Column nurmbers appear above boxes)

1 3-62 71-80 81-90 91-100 132
[] Question Minimum Maximum |Default*
f _TorR ‘ 1 if help {nformation
: on the next line-————-:x
- 3-66 67-70
Ist 1ine of help information ' HEH#
or
3-66 67-130 132
1st line of help information 2nd line of help information []

9s

1 if help information
on the next line

3-66 67-70
3rd line of help information didd
‘ - or
3-66 67-130 132
3rd line of help information 4th line of help information
1 if help information
etc. on the next line ———-—-js

* -999 is no defaylt available

Figure 8.--QRESP! and QRESPR format for message file.



{Colum numbers appear above -boxes)

1 3-62 63-65 66-69 71-130 132
D Question (n) ] (£) sequence of valid responses D
t _Sorl number of valid field width 1 if help information 3
responses, right for responses on the next line
Justified : !
3-130 g ' 132
if (n) x (f) > 60, then continuation of valid responses []
or 1 if help information
on the next line
3-66 67-70
- 1st line of help information LEL
~4
3-66 or . 67-130 132
- 1st line of help information 2nd line of help information []
1 if help information
on the next line———-—j
3-66 67-70
3rd line of help information L
or
' 3-66 67-130 132
3rd line of help information

1 if help information
on the next Hne-—--——-3

Figure 9.--QRESP and QRESPS formats for message file.



(Colum numbers appear above boxes)

63-65 66-70 71-130 (12 groups, 5 colums each)

1 3-62
[] Question .
.
M number of fields offset to help ‘B\“'offsets for each variab]e——*“"d'
(maximum of 12) information
71-130
For each 5-column field, third column
contains an I, R, or C for integer, ;
real, or character and fourth and .‘\\“~entry type and field width—""
fifth colums contain field width
: 71-130
“\\“~starting colum for 1nput—””"
= - 3-82 132
1st header line to be printed on the terminal ‘ “£]
' 1 if second header follows
3-83 132
2nd header 1ine to be printed on the terminal []
1 if third header follows —
etc.
3-66 _67-70
1st line of help information if offset > 0 ELE
or 132

3-66 67-130
Ist 1ine of help information if offset > 0 []
1 1f more help information
etc. on next line \

-

Figure 10.--QRESPM format for message file.




(Column numbers appear above boxes)

~_if entry type is I for integer

3 11-20 21-30 31-40 67-130 132
U minimum lmaximum default definition of help information []
~
I ' 1 if help information
continues on the
next record
___If entry type is R for real
a K 11-20 21-30 31-40 67-130 132
[] minimum maximum[ default definition of help information []
TNR 1 if help information
continues on the
next record
if entry type is C for character
a-5 677
Wl 9-66 67-130 132
sequence of responses definition of help information
\\;\. order number for default, 0 1f none 1 if help information
number of responses continues on the \
(max < 58/field width) next record
c

Figure 10.--QRESPM format for message file (continued).
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(Column numbers appear above boxes)

114-  125-
1 3-62 63-94 95-102 103-112 124 130 132
[] _ Question_if needed, otherwise blank file name if known |statusaccess | form |-ec] []
‘F 1 if help information
on the next line
3-66 67-70
1st 1ine of help information HEAR
or

3-66

67-130 132

1st 1ine of help information

2nd 1ine of help information

3-66

67-7

1 if help information
on the next line

0

3rd 1ine of help information

KARR

3-66 .

or

67-130 132

3rd 1ine of help information

4th line of help information

NEW, OLD, SCRATCH, or UNKNOWN.
DIRECT or SEQUENTIAL.

status
access

nou

--

etc.

1 if help information
on the next line

FORMATTED or UNFORMATTED.

record length in characters for
FORMATTED, record length in 16-bit
words for UNFORMATTED.

form
recl

Figure 11.--FOPEN format for message file.



MODEL INPUT FILE

Files containing lines of input to a specific model can be of three types:
80-character/line sequential file, 84-character/line direct access file, or
92-character/line direct access file. The first file is the usual {nput for
wmost models and can be read by ANNIE for updating, written by ANNIE, or
submitted by ANNIE as a batch job. The 84-character direct access file s
used only by the model HSPF, which ANNIE can read and write. The 92-character
direct access file is the working copy of the model input. This file has a
Tonger record size so that forward and backward pointers can be added to
each record. Pofinters are needed when the input 1ines to a model are to be
added, deleted, or replaced. The file for the working copy is Automatica11y
opened and closed and {s transparent to the user.

STEPS TO ADD ANOTHER MODEL OR PROCESS TO ANNIE

Although the steps to add a model or process to ANNIE look complex, the
files and procedures are well defined and, once learned, the programing can
be very efficient. |
ANNIE utilities are very similar to subroutines that are written for
plotting. Subroutines for plotting call utilities such as SCALE and AXIS.
In the same way, ANNIE subroutines for developing fnput to models or processes ;
call the utilities 1isted on Appendix A. Most of the utilities are for
manfpulation of a string of characters, to ask a question and get a response,
or to modify the model {nput stream. Familiarity with these utflities is °

necessary to write a subroutine. The utilities are described {n detail 1n.

Appendix A.
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A subroutine for a specific model or process contains the logical sequences
for the prompts and user responses. The purpose of the subroutine is simply
to call for a prompt to the user then act on the response or place the
response in the appropriate columns of the appropriate record for the model
input stream. In its simplest form the subroutine for a model {nput stream
uses the question/response utilities to get the {nput values, then uses
character-to-character utilities to place the value 1n the right columns,
and finally uses the line add/replace/delete utilities to put a completed
1ine {n the model {nput stream. Complications arise when one input value is
used to determine whether or not other input values are needed. Further
complications arise when an existing model input stream is to be updated.
The complexity of the resulting subroutine logic will reflect the complexity
of the input required by the model.

Steps
First Step

The subroutine or group must be added to the group offsets on records 11,
13, 15, or 17 of the messagé file where an unused position is available..
Also, the call to the subroutine must be addad to the subroutine PROCES and
added as a valid response to the question in the PROCES block of the message
file. 1In the new subroutine, the common block CANCM usually is needed. The
rest of the new subroutine requires no wore modifications in ANNIE.
Second Step

For all new subroutines, the following coding conventions should be

followed:

1. The arguments of the subroutine are listed on subsequent lines with

separate 1ines for fnput arguments, modified arguments, and output
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arguments which are identified in the continuation column 6 as I, M,

or 0, respectively.

2. Comment lines to describe the purpose of the subroutine and define the
subroutine arguments are next.
3. #Next are the type declarations for each of the subroutine arguments
even if they are already explicitly defined.
CHARACTER declaratfons should not be used.

INTEGER declarations should be used for character data with only

one character per word. This is necessary for use of
the utilities.

4. Common blocks are added with a system dependent INCLUDE or INSERT

command .

5. Type declarations for all the local variables should be listed next.
Even the explicitly defined variables should be included. If one of

the function utilities is used, type declarations are needed for the

functions. Again, CHARACTER declarations should not be used.

6. Data 1nit1a11zatiohs follow for variables defined with the data statement.

Alphanumeric characters should be defined as hollerinth data.

7. Read formats starting with 1000 are 1isted next followed by the write

formats starting with 2000. Note that the number and content of

format statements are held to a minimum with the use of the message
file.

8. The code begins with appropriate two-column {ndentation for program
logic, and statement numbers range from 1 to 999 and {ncrease as one
reads down the code. Only one return statement should be used at

the end of the program. Other recommended conventions are found in

Part C of the HSPF User's Manual.
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Third Step

When using the message file, reference has to be made to specific records
in the message file. This s accomplished with a group number and a question
number to get the group offset and question offset. The group number {s the
position in records 11, 13, and 15 at the front of the message file and those
are 12 positions per record. For example, group number 7 has an offset at
position 7 in record 11 and group number 15 has an offset at position 3 in
record 13. Group offsets are from record zero and question offsets are from
the group offset. Question offsets begin 2 records beyond the record for
the group offseti. Since there are also 12 positions per record for the
question offsets, which are spaced every ofher record, the offsets for the
first 12 questions are found on the third record of the group and the next 12
questions are found on the fifth record of the group. The record number
(offset) for the group plus the question offset locates the record with the
desired question.

Though {nitially confusing, this method of relating group numbers and
question numbers in the codé to records in the message file becomes easy to use.
Utilities, PRNTXT, QFOPEN, QREC, QRESP, dRESPI, QRESPR, QRESPS, QRESP#, and
QRESPX are used with the message file. For clarity in the code, a comment
statement should be inserted before a call to any one of the above utilities
to indicate the nature of the question on the message file. Occasionally,
data can be stored on the message file that is directly retrieved from the
subroutine with a formatted direct access read statement. These-reads also
must have a group number and question number for the locatfon of the appro-

priate record which {s marked by an X in column 1.
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Fourth Step

1f the responses %0 the prompts are to be used to develop model input

er responses wust be translated to an g0-character string,

streams, the us
as INTEGER with 2 dimension of 80. This string is

with the utilities UCIADD or UCIREP'.

g is accomplished with the character

RINT, CHRDEC, DIGCHR, LENSTR,

TXTN, which s declared
Translation

added to the model input file

of the user responses to the TXTN strin

conversion utilities, CHRCHR, INTCHR, CHRDIG, CH

CHRINS, CHRDEL, and DECCHR. When QRESPM 1s used, the B0-character string,

jded and the ¢ranslations do not need to be done. When

TXTN, fs already prov
ed, program control returns to the subroutine

all the lines have been complet

PROCES:.
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Character String Input/Output for Questfons and User Responses

APPENDIX A--Utility Routines

Contents

Character String Manipulations and Conversions

CHKINT - Checks fnteger value against minimum and maximum acceptable
ValUeS.eeeeneennnoones

.......O....OQ‘.‘O.‘.I.....C......O..I...

CHKREA - Checks decimal value agafnst minimum and maximum acceptable
ValUeS.enneennannese.

'...............'.‘......0...........'...

CHKSTR - Compares two character strings for a BatCheeeeeiianecennnnann..
CHRADD - Insert a character into a string of characters.......oouuvuunn.
CHRCHR - Moves characters from one array to another......eeeeeveceennnn.
CHRDEC - Converts a character string to a decimal number if possible....
CHRDEL - Deletes a character from a character string....eeeeveeneennnn..
CHRDIG - Converts a character to an fnteger {f Possiblecernerecnnnnnns,
CHRINT - Converts a character string to an integer number if possible...
CHRINS - Inserts a character 4n a 1t ) R
DECCHR - Converts a decimal number to a character string stored in

an fnteger array...............................................
DIGCHR - Converts a digit to a character stored in a variable declared

as fnteger.....................................................
INTCHR - Converts an integer to a character string stored in an integer

array.......................................;..................
LENSTR - Determines length of a NON-blank String.ceeveeeeeeeeceeeannnn..
STRFND - Determines posftion of a string within another stringseeeeee...
PRNTXT - Prints text from message file to terminaleeeenneneennnnnnnnnnns

OREC - Locates record on message file.................................
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QRESP -~ Prompts user for response with gquestfon from message file and
check for g§11d TESPONSES ccecsaccscananssssscasscsscssssessassas
QRESPI - Prompts user for {nteger response with question from message
file and checks against minimum and maximum acceptable values..
QRESPM - Prompts user for multiple responses and checks each response...
QRESPR -~ Prompts user for decimal response with question from message
file and checks against minimum and maximum acceptable values..
QRESPS - Prompts user for character string response with question from
message file and check with valid responses...cccceveeccenssnse
QRESPX - Prompts user for multiple respénses and checks each response...
Line Input/Output to/from file for Hydrologic Model Input Streams
UCIADD - Adds a 1ine to the working file and resets pointers.....cececee
UCIDEL - Deletes a 1ine from the working file and resets pointers.......
UCILST - Lists the working copy of fnputeccceccccccccccccccscvcccccccaes
UCIREP - Replaces a 1ine in the working file..cecceccccccecsvenccncncane
File Assignments
QFCLOS - Closes @ fileieeeeeaecoorcsessnscoasccsnscnsassacossssccasanaas
QFOPEN - Prompts uses for file name add opens & file..ceececccsccacccens
Time-Series Management, Read/Write from/to TSS file
TSDGET - Gets data from the TSS file.eceeeccecccacacocsccsccacscacccanas
TSDPUT - Puts data fn the TSS file..cseeeseesasscececossscscacenscnannas
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| Contents Page
Miscellaneous

UATECK - ChECkS thatan eﬂd date f011WS a St&f’t dﬁte...........-.....

DATTIM - Gets and checks a date and time..ccceceeccccecccrccacescccces
DATNXT - Adds a time stép to get a new date..cceecccnnccccccccrcceacss
DATSTR - Determines year, month, day, hour, minute from a character
string of the date.cceccecccscersssccscsscccccsocrnccsccccces
ERROR - Writes fatal error messages and stops program.......cccccceee

NUMPTS - Computes number of time steps from dates.......cccccccccccecss

70




CHKINT (IMIN, IMAX, IDEF, IVAL, ICHK)

Type: SUBROUTINE

Purpose: Checks an integer value, IVAL, against minimum, IMIN, and maximum,
IMAX, values. If the integer value is zero, then the {nteger value
'{s set to the default, IDEF. This utility {s used by utilities
PAPTBI and QRESPI and {s sometimes used directly by subroutines for

specific models.

Arguments  1/M/0 Type Explantion
IMIN {nput INTEGER Minimum allowable value for IVAL, 1f

IMIN = -999 then no lower limit exists
for IVAL.

IMAX input INTEGER Maximum allowable value for IVAL, if
IMAX = -999 then no upper limit exists
for IVAL.

IDEF input INTEGER Default value for IVAL used only when
IVAL {s zero.

IVAL wmodify INTEGER The integer value to be checked against
the lower and upper limit or changed to
the default value if it is zero.

ICHK output INTEGER Set to zero, 0, if IVAL out of range or
set to one, 1, 1f IVAL within range.
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CHKRCA (RMIN, RMAX, RDEF, RVAL, RCHK)

Type: SUBROUTINE

Purpose: Checks a decimal {real) value, RVAL, against minfmum, RMIN, and
maximum, RMAX, values. If the decimal value {s zero, £hen the
decimal value {s set to the default, RDEF. This utility is used
by the utilities PAPTBR and QRESPR and normally not used directly

by subroutines for specific models.

Arguments I/M/0 Type Expl anation
RMIN ' i{nput REAL Minimum allowable value for RVAL, if

RMIN = -999.0 then no lower limit exists
for RVAL.

RMAX input REAL Maximum allowable value for RVAL, if
RMAX = -999.0 then no upper limit exists
for RYAL.

RDEF input REAL Default value for RVAL, used only
when RVAL 1s zero.

RVAL modify REAL The real value to be checked against the
lower and upper limit or changed to the
default value if it is zero.

RCHK output INTEGER Set to zero, 0, if RVAL out of range or
set to one, 1, 1f RVAL within range.
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CHKSTR (LEN, NSTR, STR1, STR2)
Type: INTEGER FUNCTION
Purpose: Compares the strings, STR1, to a group of strings 4n STR2. Returns

the array location of the string that matches or a zero if there

{s no match. This utility is used by QRESPS and is sometimes used by

subroutines for specific wmodels.

Arguments  I/M/0 Type Explanation
LEN {nput INTEGER Length of strings for the comparison,
number of characters.
NSTR input INTEGER Number of strings to be compared.
STRI(LEN)  input INTEGER Character string of size LEN used to compare.
1-D ARRAY

STR2(LEN, fnput INTEGER Character strings of sfze LEN by NSTR

NSTR) 2-D ARRAY

used to be compared with string STR1.

CHKSTR output INTEGER Return order number {n array STR2 when
a match to string STR1 {is found.
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CHRCHR (LEN, STR1, STR2)

Moves a specified number of characters, LEN, from one string, STR1, ;

to another, STR2. This utility is used by PAPTBI, PAPTBR, QRESPI,

QRESPR, and QRESPS and is often used by subroutines for specific

1t s especially useful to place a cheracter string of an

input parameter into the 80-character string for a line of model

Type: SUBROUTINE
Purpose:
models.
{nput.
Arguments  1/M/0 Type
LEN input INTEGER
STRI(LEN)  {input INTEGER
1-D ARRAY
STR2{LEN)- wmodify INTEGER
1-D ARRAY

Explanation
Length of string to be transferred

froﬁ one array to the other.
Character string as input of size
LEN beginning at location 1 unless
the array location is given in STR1
{n the ctalling program.

Character string as output of size
LEN beginning at location 1 unless
the array location is given in STR2

of the calling program.
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CHRDEC (LEN, STR)

Type: REAL FUNCTION
Purpose: Converts a character string to a decimal (real) number if aln

characters are 0 thru 9, ., +, or -. 1f a conversion cannot be
made, a decimal value of -1030 {s returned. This utilfty is used
by PAPTBR and QRESPR and could be useful in subroutines for
specific models for cases when PAPTBR and QRESPR are not used.

Arguments 1/M/0 Type Explanation

LEN input INTEGER Length of string to be converted.

STR(LEN) input INTEGER Character string of size LEN to be
1-D ARRAY

con&erted to a decimal number.

CHRDEC output REAL Real number unless conversion was

unsuccessful, then equal to -1030.
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CHRDEL (LEN, COL, STR)

Type: SUBROUTINE
purpose: Deletes a character from a string of characters. A11 characters

to the right of the position of the deleted character are moved
one position to the left. The last character of the string is

made 2 blank. This utility is used for manipulation of a date

string.
Arguments I/M/0 Type Explanation
LEN input INTEGER Length of the character string.
coL input INTEGER Position of the character in the string
| to.Be deleted. .
STR(LEN) modi fy | INTEGER Character string of size LEN.

1-D ARRAY
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CHRDIG (CHR)

Type: INTEGER FUNCTION

Purpose: Converts a single character to an integer if the character is 0 thru
9. If not, §eturn a value of -1. This utility is used by CHRINT,
CHRREA, and DATSTR but not usually by subroutines for specific

models.
Arguments  I/M/0 Type Explanation
CHR {nput INTEGER Character to be converted to integer.
CHRDIG output INTEGER Integer number unless conversion

unsuccessful, then equal to minus

one, -l.
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CHRINS (LEN, COL, CHAR, STR)

Type: SUBROUTINE

Inserts a character into 2 string of characters. All characters |

f Purpose:
i to the right of and {ncluding the position of the new character
are moved over one position. This utility is used by a subroutine
for specific models for manipulation of a date string.
Arguments  1/M/0 Type Explanation
LEN input INTEGER Length of the character string.
coL 1nput INTEGER Position of the new character in the
string.
CHAR input INTEGER Cha;acter to be inserted in the string.
STR(LEN) modi fy INTEGER Character string of size LEN.

1-D ARRAY
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CHRINT (LEN, STR)

Type: INTEGER FUNCTION
~ Purpose: Converts a character string to an integer, if a1l characters are

0 thru 9, + or -. If a conversion cannot be made, an integer
value of zero, 0, is returned. This utility is used by PAPTBI,
ORESP1, and INIT and, alsD, subroutines for specific models.

Used to convert a users character strong response from an fnteger

request.
Arguments  I/M/0 Type Explanation
LEN input INTEGER Length of string to be converted.
STR(LEN) input INTEGER Character string of size LEN to be
1-D ARRAY
converted to an integer.
CHRINT output INTEGER Integer number unless conversion was

unsuccessful, then equal to zero.
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CTRSTR (LEN, TXTN)

| Type: SUBROUTINE

Purpose: Centers the non-blank portion of the character string TXTN.
for headings and titles of plots and tables.

Arguments 1/M/0 Type Explanation
LEN 1nput INTEGER Length of character string.

TXTN(LEN) modi fy INTEGER Character string of length LEN to

1-D ARRAY
be centered.
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CKDATE (SDATE, EDATE, DFLG)
Type: SUBROUTINE

Purpose: Checks that the end date follows the starting date. A flag is.

returned to indicate the result of the check. This utility is

used by subroutines for specific models and the TSS file manage-

ment subroutines.

Arguments  I/M/0 Type
soATE((s) {nput INTEGER
1-D ARRAY
EDATE(‘s) input INTEGER
' 1-D ARRAY
DFLG output INTEGER

Exg1anation
Year, month, day, hour, minute

array for starting date.
qur, month, day, hour, minute
array for ending date.
-1 = SDATE before EDATE
1 = SDATE after EDATE
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DATCHK (DATE, ERRFLG)

Type: SUBROUTINE
Purpose: Checks that‘§11 entries in DATE are acceptable. ERROR {s an array

set to zero if DATE is acceptable. Year must be between 1800 and

2080, month between 1 and 12, day between 1 and days per month

depending on year and month, hour between D and 23 and minute

between 0 and 60. Month, day, hour, and minute can be zero if

all subsequent values are zero, except hour can zero when minute

is not zero.

Argument 1/M/0 Type

DATE(5) input WTEGER
1-D ARRAY

ERRFLG(5) output WTEGER

1-D ARRAY

Explanation

Year, month, day, hour, minute array
to be checked.

Array for year, month, day, hour,
minute. 1f equal D value then it is
acceptable, 1f value equal 1 then

not acceptable.
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DATLST (DATE, DATSTR, LEN, ERRFLG)

Type: SUBROUTINE

Purpose: Puts year, m_qnth,_day. hour, minute array into 2 20-character date

string. Date string will have year, month as a 4-character

abbreviation, day, hour, colon, minute. If DATE is 1980, 2, 5, 6,

30, the DATSTR will be 1980 FEB. 5 6:30. Used to display dates

on the terminal.

l Argument 1/M/0 Type Explanation
I DATE(S) input INTEGER Year, month, day, hour, minute array
1-D ARRAY
to be checked.
I DATSTR(20) output INTEGER Date string.
1-D ARRAY
I LEN output INTEGER Length of date string including
_ spaces between year and minute.
I ERRFLG output INTEGER 1f value in DATE array not
l acceptable.
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DATRXT (INTRYL, UPBACK, DATE)

Type: SUBROUTINE
Purpose: Adds or subtracts a time interval in minutes from the current time

to get a new time. This utility {s used by subroutines for specific

models and the TSS file management.

Argument 1M/0  Type Explamation
INTRYL input  INTEGER Time interval in minutes.
UPBACK {nput  INTEGER +1 = move forward in time

-1 = move back in time

DATE modf fy INTEGER Year, month, day, hour, minute, array.
Month 1s i-1z, hour is 0-24.
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DAYMON (YEAR, MONTH)
I Type: INTEGER FUNCTION
l Purpose: Determines number of days per month. Includes leap year and the
a 4 century boundary for February.
} l Argument 1/M/0 Type Explanation
1 I " YEAR {nput INTEGER Year A.D.
MONTH input INTEGER Month (Jan. = 1, Dec. = 12)
I DAYMON output INTEGER Days per month.
l )
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DECCHR (REAIN, LEN, JUST, OLEN, STR)

Type: SUBROUTINE |
purpose: Converts a decimal (real) number to a character string to be right

or left justified. This utility is used by QRESPR, PAPTBR, and
subroutines for specific models. DECCHR is useful to convert a
decimal number entered from the terminal to a character string that

can be placed in the 80-character string.

Argument 1/M/0 Type Explanation
REAIN. fnput REAL Decimal number to be converted.
LEN {nput INTEGER Lquth of string available for the
| decimal number.
JUST input INTEGER 0 = right justified
1 = left justified
OLEN output INTEGER Actual leagth of string for the
decimal number.
STR(LEN) output INTEGER Character string of size LEN of the
1-D ARRAY

decimal number.
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DIGCHR (DIG)

Type: INTEGER FUNCTION

Purpose: Converts a digit to a hollerinth character. This utility 1s used
by INTCHR but is not needed by subroutines of specific models.

Argument 1/M/0 Type Explanation
DIG {nput INTEGER Integer digit from 0 to 9.
DIGCHR output INTEGER Character from 0 to 9.
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ERROR (FIOU, MESSFL, GROUP, QNUM)

Type: SUBROUTINE

Purpose: Writes an error message to an output file, then quits. Used only

for fatal system errors. Error message is located on the message

f£ile with GROUP and QNUM. This utility is used by INIT and by

subroutines for specific wmodels.

Argument I/M/0  Type

MESSFL {nput  INTEGER
GROUP input  INTEGER
QNUM fnput  INTEGER
FIOU input  INTEGER

Explanation
Fortran unit number of the message file.

Subroutine or group number on message file.

Question number in the group.

Fortran unit number to write the error message.

Usually the terminal, TEROFL.
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INTCHR (INTIN, LEN, JUST, OLEN, STR)

Integer value to be converted to a

Length of the character string.

Non-blank length of the string.
Character string of size LEN of the

Type: SUBROUTINE
Purpose: Converts an integer to a character string. The integer can be
right justified or left justified. This utility is used by
PAPTBI, QRESPI, and DECCHR and is used by the subroutines for
speci fic models. An integer value that has been entered from
the terminal needs to be changed to characters that can be
inserted in the 80-character string as an input line for a model.
Arguments  I/M/0 Type Explanation
INTIN input INTEGER
character string.
LEN input INTEGER
JUST input INTEGER 0 = right justify
1 = left Justify
OLEN output INTEGER
STR(LEN)  output INTEGER
1-D ARRAY

integer. Characters are * if integer
value too big to fit in a string of

length LEN.
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LENSTR (LEN, STR)

Type: INTEGER FUNCTION

Purpose: Determine the Yength of a string. Trailing blanks are not considered
part of the length. This utility is used by QRESPI, QRESPR, and

QRESPS but {s not needed in subroutines for specific models.

Arguments  1/M/0 Type Explanation

LEN input INTEGER Length of the string.

STR(LEN) input INTEGER String of characters of size LEN that

1-D ARRAY

may have trailing blanks.

LENSTR output INTEGER Length of the string excluding trailing
blanks. |
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l NUMPTS (SDATE, EDATE, TMSTEP, NPTS)
Type: SUBROUTIKE
| l Purpose: Determine the number of time steps between two dates.
‘ I Arguments 1/M/0 Type Explanation
SDATE(S) input INTEGER Year, month, day, hour, minute array
I 1-D ARRAY
for start of the time period.
I EDATE(5) input INTEGER Year, wonth, day, hour, minute array
| 1-D ARRAY
_! for end of the time period.
I TMSTEP {nput INTEGER Time step in minutes.
| I NPTS output  INTEGER Number of time steps.
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I PRNTXT (MESSFL, GROUP, QNUM)

I Type: SUBROUTINE

Purpose: Prints text from message file to a terminal, This utility is used

I by the main program, ERROR, PAPTBI, PA?TBR, QRESP, QRESPI, QRESPR,
| and QRESPS and is used often by the subroutines for specific

l models. It is especially useful to instruct inexperienced users.
l Arguments  I/M/0 Type Explanations

MESSFL input INTEGER Fortran unit number for the message

__ I file.
% GROUP input INTEGER Subroutine or group number on message
‘ l file.

' l QNUM input INTEGER Question number in the group.

1

1

B

1

1

1

i

1
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QDATIM (ISE, DATE)

Type: SUBROUTINE

Purpose: Gets a date as year, month, day, hour and minute. Only year is
required. Each entry is checked for a vaiid range and editing
features are provided for corrections. This utility requires the
message file. This utility is used by subroutines for specific

models and the TSS file management.

| Argument 1/M/0 Type Explanation
| ISE input INTEGER ISE = 1 for start date

ISE = 2 for end date

DATE(S) output ‘INTEGER Year, month, day, hour, minute array
1-D ARRAY
entered by user.
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QFCLOS (FIL, DELFG)
Type: SUBROUTINE
Purpose: Fortran 77 routine that is system dependent to close a sequential .

or direct access file, This utility is used by FINISH and might be

used by subroutines for specific processes.

Argument I/M/0  Type Explanation
FIL input  INTEGER Fortran unit number of file to be closed,
DEEFG input  INTEGER = () to keep file on system.

= 1 to delete file from system.
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QFOPEN (MESSFL, GROUP, QNUM, DAFL, RETCOD)

Type: SUBROUTINE

Purpose: Fortran 77 routine that is system dependent to open & sequential
or direct access file. Used so that any necessary changes for each
computer system are isolated to this routine. This utility is used

by INIT and subroutines for specific processes.

Argument I/M/0  Type Explanation
MESSFL input  INTEGER Fortran unit number of the message file.
GROUP input  INTEGER Subroutine or group number on the message file.
% QNUM input  INTEGER Question number in thg group.
1 DAFL input  INTEGER Fortran unit number of file to be opened.
RETCOD output WTEGER 0 = file opened

1 = file could not be opened
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QREC (MESSFL, GROUP, QNUM, IREC)

Type: SUBROUTINE

Purpose: Get record number on message from the group offset and question
offset. Used to read data off the mes§age file for lines that
have an X in column 1. Also used by QRESP, QRESPI, QRESPR, QRESPM,
QRESPX, PRNTXT, and QFOPEN to locate the appropriate question on

the message file.

Arguments 1/M/0 Type Explanation
MESSFL fnput INTEGER Fortran unit number for the

message file.
GROUP input INTEGER Subroutine or group number on the
‘ message file,
QNUM input INTEGER Question number in the group.
IREC output INTEGER Record number on the message file

that contains the question or data.
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QRESP (MESSFL, GROUP, QNUM, RESP)

Type: SUBROUTINE

Purpose: Prompts user for a response with a question from the message file,
Valid responses also are on the message file to check the value
entered from the terminal. The order number of the valid response
that the user entered is returned. This utility is used by

the main program FINISH and INIT, and‘the subroutines for specific

models,
Arguments  I/M/0 :IIES Explanation
MESSFL input INTEGER Fortran unit number for the message file.
GROUP input INTEGER Subroutine or group number on message
file.
QNUM input INTEGER Question number in the group.
RESP output INTEGER Sequence number of the valid response

that matches the value entered from

the terminal.
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QRESPI (MESSFL, GROUP, QNUM, IVAL)

Type: SUBROUTINE

Purpose: Prompts user for a response with a question from the message file.
The range for valid responses also are 6n the message file to check
the value entered from the terminal. The user is continuously
prompted until a valid integer has been entered. This utility is

used by the subroutines for specific models.

Arguments  I/M/0 Type Explanation
MESSFL input - INTEGER Fortran unit number for the message file,
GROUP input INTEGER Subroutine or group number on the

message file,
QNUM input INTEGER Questionvnumber in the group.
IVAL output INTEGER Valid integer value entered from

user's terminal.
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QRESPM (MESSFL, GROUP, QNUM, INUM, RNUM, CNUM, IVAL, RVAL, CVAL, TBUFF)

Type: SUBROUTINE

Prompts user for muiti-response with a question and header line

Purpose:
from the message file. Valid responses also are on the message
file to match with the response entered from the terminal. The
user is continuously prompted until an appropriate integer, real
number, or character string has been.entered.
Arguments I1/M/0 Type Explanation
MESSFL input INTEGER Fortran unit number for the message file,
GROUP input INTEGER Subroutine or group number on message file.
QNUM input INTEGER Question number in the group.
INUM input INTEGER Number of integer responses to be read.
RNUM input INTEGER Number of decimal responses to be read.
CNUM input INTEGER Number of character responses to be read.
IVAL(INUM) modify  INTEGER Array of valid integer values entered from
1-D ARRAY  user terminal. |
RVAL(RNUM)  modify  INTEGER Array of valid decimal values entered from
1-D ARRAY user terminal,
CVAL( CNUM) modify INTEGER Array of valid character values entered from
1-D ARRAY user terminal. ~
TBUFF(80) output  INTEGER Array of characters that includes the

total response.
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QRESPR (MESSFL, GROUP, QNUM, RVAL)

Type: SUBROUTINE

Purpose: Prompts user for a response with a question from the message file.
The range for valid responses also are on the message file to check
the value entered from the terminal. The user is continuously
prompted until a valid decimal number has been entered. This utility

is used by the subroutines for specific models.

Arguments I/M/0 Type Explanation
MESSFL input INTEGER Fortran unit number for the message file.
GROUP input INTEGER Subroutine or group number on the

message file.
QNUM input INTEGER Question number in the group.
RVAL output REAL Valid decimal value entered from

user's terminal,
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' QRESPS (MESSFL, GROUP, QNUM, STRLEN, JUST, STR, STRNUM)
Type: SUBROUTINE
Purpose: Prompts user for a response with a question from the message file.
Valid responses also are on the message file to match with the
character string entered from the terminal. The user is continu-
ously prompted until a valid character string has been entered.

This utility is used by QRESP and subroutines for specific models,

Arguments I1/M/0 Type Explanation
MESSFL input INTEGER Fortran unit number for the message file.
| GROUP input INTEGER Subroutine or group number on the

3 l

message file.

QNUM input INTEGER Question number in the group.

STRLEN input INTEGER Length of character string for user's
response.

JusT fnput INTEGER String justification flag

0 = left justified

1 = right justified

STR(STRLEN) modify INTEGER Valid character string of size STRLEN
1-D ARRAY
entered from user's terminal.
STRNUM output INTEGER Sequence number of valid user response.
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Type: SUBROUTINE

Arguments I1/M/0

MESSFL input
GROUP input
QNUM input
INUM input
RNUM input
CNUM input

IVAL(INUM) output

RVAL(RNUM)  output

CVAL(CNUM)  output

TBUFF(80) modify

from the message file.

Jype
INTEGER

INTEGER

INTEGER
INTEGER
INTEGER
INTEGER
INTEGER
1-D ARRAY

INTEGER
1-D ARRAY

INTEGER
1-D ARRAY

INTEGER

QRESPX (MESSFL, GROUP, QNUM, INUM, RNUM, CNUM, IVAL, RVAL, CVAL, TBUFF)

Purpose: Prompts user for multi-response with a question and header line
Valid responses also are on the message
file to match with the response entered from the terminal., The
user is continuously prompted until an appropriate integer, real

number, or character string has been entered.

Explanation

Fortran unit number for the message file.
Subroutine or group number on message
file.

Question number in the group.

Number of integer responses to be read.
Number of decimal responses to be read.
Number of character responses to be read.
Array of valid integer values entered
from user terminal,

Array of valid decimal values entered
from user terminal.

Array of valid character values entered
from user terminal.,

Array of characters that includes the
total response
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STRDAT (DSTR, DATE)
Type: SUBROUTINE

purpose: Finds year, month, day, hour, and minute from a 20-position
character string starting with the year and separated by / or
one blank. Conversion continues until two blanks are found.
The date may be terminated after the year. This utility 1s used
for manipulation of a date string.
Argument 1/M/0 Type Explanation
DSTR(20) input INTEGER Character string of sfze 20 of the date.
1-D ARRAY
DATE(S) output INTEGER Integer numbers for year, month, day,
1-D ARRAY

hour, and minute.
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STRFND (LEN, STR, FLEN, FSTR)

Type: INTEGER FUNCTION

Determines position of a string within another string. 1If string

Purpose:
4s not found, 2 va1ue of 0 is returned. -

Arguments  1/M/0 Type Exg1anat10n
LEN input INTEGER Length of string to be searched.

STR(LEN)  Input INTEGER Character string to be searched.

1-D ARRAY Requires one character per array element.

FLEN input INTEGER Length of string to be found.

FSTR(FLEN) 4nput INTEGER Character string to be found. Requires

1-D ARRAY one character per array element.

STRFND output INTEGER  Position in STR where FSTR starts, 0 1f

not found.
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TSDGET (TSSFL, DSN, FMT, DELT, DATSTR, TSTR, NVAL, RDAT, RTNCOD)

Type: SUBROUTINE
Purpose: Gets data to fill array RDAT from the 1SS file or a formatted

sequential file.

| Argument 1/M/0  Type Explanation
{ TSSFL input  INTEGER Fortran unit number for TSS or sequential

file when data are stored.
DSN input  INTEGER For TSS, the unique index number to locate
dataset. Set to zero for sequential files.
FMT {nput  INTEGER Set to 1 for TSS file. Additional numbers
will be added as additional formats for

sequential files are added to the code.

DELT input  INTEGER Time-step {n minutes.

DATSTR(5) d{nput  INTEGER Starting date: year, month, day, hour, minute.
1-D ARRAY

NVAL Ynput  INTEGER Number of values, size of RDAT array.

RDAT(NYAL) output REAL Array to put data from the file.

RTNCOD output INTEGER Return code. Negative number indicating

type of error.

0 = No error

-1 = Bad Fortran unit number

-2 = Bad format code

-3 = Bad dataset number

-4 = No buffer available for dataset

-5 = Dataset already in use

-6 = Time fntervals don't watch

-8 = Bad date string

-10 = Data missing for 1 or more years

-12 = Data missing for part of period '
-13 = Bad year ' .
-14 = End of data found
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TSDPUT (TSSFL, DSN, FMT, DELT, DTOVWR, DATSTR, NVAL, RDAT, RTNCOD)

Type: SUBROUTINE

Pﬁrpose: Puts data from array RDAT to the TSS file or a formatted sequential file.

Argument  1/M/0
TSSFL input
DSN {nput
FMT input
DELT input
DTOVWR input
DATSTR(5) 1nput
- NVAL input
RDAT(NVAL) 1nput
RTNCOD output

Type
INTEGER

INTEGER

INTEGER

INTEGER
INTEGER
INTEGER
1-D ARRAY
INTEGER
REAL
INTEGER

Exg1anation

Fortran unit number for TSS or sequential file
when data are stored.

For TSS, the unique index number to locate
dataset. Set to zero for sequential files.

Set to 1 for TSS file. Additional numbers
will be added as additional formats for
sequential files are added to the code.
Time-step in minutes.

Flag set to 1 1f new data is to overwrite
existing data on TSS, otherwise zero.

Starting date: year, month, day, hour, winute.

Number of values, sfze of RDAT array.
Array of data to be put on the file.

Return code. Negative number indicxting a
type of error.

0 = No error
-1 = Bad Fortran unit number

-2 = Bad format code

-3 = Bad dataset number

-4 = No buffer available for dataset

-5 = Dataset already in use

-6 = Time intervals don't match

-7 = Dataset is write protected

-8 = Bad date string

-9 = Data exist and overwrite flag is O
~10 = Data missing for 1 or more years

-11 = Dataset must have chronological year order
-12 = Data missing for part of year

-13 = Bad year Y

-14 = End of data found
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UCIADD (TXT, RECPRE, DAFL, RECFRE)

Type: SUBROUTINE
purpose: Adds a formatted record to a direct access file, usually the working

-file of 1npq} to a model. The working file has forward and backward
pointers in working file columns 85-92. The text can be up to 84
characters in length. This utility is used by the subroutines for
speciTic models each time & full 1ine of faput has been developed.

Arguments I/M/0  Type Explanation
TXT(80) fnput  INTEGER Character string of size 80 of a new record
1-D ARRAY
to be added to the file.
RECPRE {nput iNTEGER Number of record in the file which this new
record f{s io follow.
DAFL input  INTEGER Fortran unit number of the direct access file
for the working copy of the model input.
RECFRE modify INTEGER Next available record on the file.
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UCIDEL (RECDEL, DAFL, RECFRE)
Type: SUBROUTINE

Purpose: Deletes a formatted record from a direct access file, usually the
working file of input to 2 specific model. The forward and backward
pointers in columns 85-92 are reset. This utilfty {s used by the

subroutines for specific models.

i
i
1
1
1
Arguments 1/M/0 Type Explanation
I RECDEL input  INTEGER Number of the record in the file to be
l deleted.
DAFL input  INTEGER Fortran unit number of the direct access
l file for the working copy of the model {nput.
RECFRE modify INTEGER Next avai‘l&ble record on the file.
1 \
1
1
|
%
I
i
i
i 1
i
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UCILST (INFL, OTFL, CFLG, CCFG)

Type: SUBROUTINE

Purpose: Lists on the terminal the working copy of the user's file of the
1ines of wmodel input. Copies the working copy to sequential
file or diréét acéess file on the disk. This utility s used Sy
FINISH but could be used by subroutines of specific models to
1ist the current contents of the working file on the terminal.

Arguments I/M/0  Type Explanation

INFL input  INTEGER Fortran unit number of file with current
| working copy of model input.

OTFL input  INTEGER Fortran unit number for terminal or file to
receive the working copy of model input.

CFLG input  INTEGER 1 = output file is direct access
0 = output file is a sequential file or a

terminal or printer
CCFG fnput  INTEGER 1 = output file expects carriage control n
| colamn 1.

0 = output file does not expect carriage in

column 1.
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UCIREP (REC, TXT, TUCIFL)
Type: SUBROUTINE

Purpose: Replaces a formatted record from a direct access file, usually the
working file of 1nput to a specific model. This utility {s used by

the subroutiges for specific models.

Argument  1/M/0  Type Explanation
REC {nput  INTEGER sumber of the record in the file to be replaced.
TXT(80) input  INTEGER Character string of size 80 of the replacement
1-D ARRAY
record for the file.
TUCIFL input  INTEBER Fortran unit number of the direct access file

for the working copy of the model {input.

-
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APPENDIX B - MESSAGE FILE
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