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USERS MANUAL FOR ANNIE, A COMPUTER PROGRAM
FOR INTERACTIVE HYDROLOGIC ANALYSES AND
DATA MANAGEMENT

By Alan M. Lumb', John L. Kittle, Jr.2, and Kathleen M. Flynn'

ABSTRACT

ANNIE is an interactive computer program written in
Fortran and designed for portability to mainframe comput-
ers, minicomputers, and microcomputers. ANNIE helps
users interactively store, retrieve, 1list, plot, check,
and update spatial, parametric, and time-series data for
hydrologic models and analyses. A binary, direct-access
file is used to store data in a logical, well-defined
structure and is called a Watershed Data Management (WDM)
file. Many hydrologic and water-quality models and anal-
yses developed by the U.S. Geological Survey and the U.S.
Environmental Protection Agency currently use either the
WDM file or ANNIE or both. The WDM file provides the
user with a common data base for many applications, thus
eliminating the need to reformat data from one applica-
tion to another. Furthermore, the ANNIE and WDM file
system offers its users and application programmers an
expanding library of subroutines for graphics, user
interaction, and data storage and retrieval. This
library helps programmers to efficiently create software
for highly specialized applications.

This document is the users guide for the February 1990
version of ANNIE. It describes what ANNIE can do and how
to use ANNIE and the WDM file. Detailed examples of many
ANNIE options show what the user will see on the screen,
the responses to be entered, and the results produced.

OVERVIEW

WHAT ANNIE CAN DO

INTRODUCTION

ANNIE contains a set of procedures to organize, manipu-
late, and analyze data needed for hydrologic modeling and
analysis. You can interactively perform tasks related to
data management, tabular and graphical presentation, sta-
tistical analysis, and input preparation for hydrologic
models. The relation of ANNIE to other files and systems
is shown in figure 1.

lu.s. Geological Survey
2Aqua Terra Consultants



MANAGE DATA

LIST or
TABLE DATA

The data-management functions are the most extensively
developed component of the ANNIE system. The focal point
of data-management activities is the Watershed Data
Management (WDM) file, a direct-access data library
designed to allow efficient storage and retrieval of data
needed by hydrelogic models that continucusly simulate
water quantity and quality and by hydrologic analyses
such as generalized least squares. ANNIE enables the
user to interactively perform the following data-
management operations:

e Create a WDM file on the disk.

e Add, modify, or delete attributes defining the data to
be stored in each data set in the WDM file.

* Add, modify, or delete time-series data for data sets.

* Copy all or part of the data in one data set to
another data set within the same WDM file.

e Update the WDM file by deleting or renumbering data
sets.

e Export data sets from a WDM file to an ASCII file.
¢ Import data sets from an ASCII file to a WDM file.

e Input time series in U.S. Geoloegical Survey WATSTORE
(Hutchinson, 1975) and Hydrological Simulation
Program-Fortran (HSPF) (Johanson, 1984) sequential
file formats into WDM files.

e Perform selected numerical transformations on one or
two time series to produce a new time series.

* Adjust the time coordinates of time-series data.

As an aid to both data management and data analysis,
ANNIE allows the user to display selected information
from the WDM file in 1list or tabular format. Display
capabilities include:

* Display a summary of data sets in a WDM file.

* Display user-selected data-set attributes in list or
tabular format.

* List values in a time-series data set that are within
a specified time span and value range. Annual,
monthly, or daily totals are optional as appropriate
for the time step of the data.

e List values in a time-series data set that are within
a specified time span but outside of a value range.

* List data sets that exhibit user-specified attributes.

* Table a year of time-series data by month and day,
includes monthly total, mean, minimum, and maximum for
each month.
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PLOT DATA

ANALYZE DATA

PREPARE DATA
FOR MODELS

Graphics capabilities in ANNIE include time plots, x-y
plots, and probability plots; and these plots can meet
Geological Survey publication standards. Graphics rou-
tines use the American National Standards Institute,
Graphical Kernel System (GKS) (ANSI, 1985). Thus, the
number and type of output devices depend on only the
implementation of GKS on the users system. The following
options are available:

* Plot one or more time series over a specified time
span, from a WDM file, a formatted file, or the
terminal.

¢ Produce x-y plots for time-matched values from two
data sets in a WDM file, a formatted file, or the
terminal.

* Produce x-y plots of attribute pairs for all data sets
or a selected subset of the data sets in a WDM file.

* Produce probability plots from ANNIE frequency
analysis or flow-duration analysis.

ANNIE contains the following statistical capabilities to
support water-quantity and water-quality modeling:

» Perform flow-duration analysis using values from a
time-series data set.

* Compute absolute errors, standard errors, and an error
matrix for two time-series data sets.

¢ Compute an n-day high or low annual time series from a
daily time series.

¢ Perform frequency analysis of peak flows according to
generalized procedures of Water Resources Council
(WRC) Bulletin 17B (U.S. Geological Survey, 1982).

¢ Perform frequency analysis of any annual time series
using the Log-Pearson Type III distribution.

* Perform Kendall Tau analysis for trend in annual time
series.

ANNIE was designed and developed to assist the user in
all aspects of watershed model application. Conse-
quently, the system's capabilities are not restricted to
time-series data management and analysis. The ANNIE
library of routines has also been used to create custom
programs to aid the modeler in developing input files for
watershed parameter information needed by specific hydro-
logic, hydraulic, or water-quality models. Some custom
applications programs are available, or a modeler can
write their own program. For each custom program devel-
oped, the user 1is prompted for parameter values and
options. The custom programs provide default values and
check each of the users entries against an acceptable
range. Contact one of the authors for a list of the
available custom programs.
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HOW ANNIE WORKS

MENUS

ANNIE uses menus to prompt you for a response to select
the data and processing to be done. Each menu has asso-
ciated help information and, where applicable, default
values and a range of acceptable values. Decimal or
integer input are checked against the acceptable range.

ANNIE is organized as a set of options or menus in a tree
structure. Each selection moves you further down the
tree structure. On any particular branch ANNIE may issue
prompts in one of three formats: (1) a question requir-
ing a single response; (2) a multiple-responses format
in which a heading is written across the screen and
responses are made at locations beneath the heading; or
(3) a table format with use of the full screen to input
or update values in rows and columns. When updating
existing information, ANNIE may display the heading and
the previous or default values, and you enter only items
in the set that need to be changed. Although there are
hundreds of options in ANNIE, you usually choose from
fewer than seven options, and only those menus needed to
accomplish the function of a branch are presented. When
processing on a particular branch is complete, you
usually enter "DONE" and are returned to the menu one
level up. One or more "DONE" responses are entered until
you reach the desired level to specify another ANNIE
operation.



MECHANICS
of MENU "'
RESPONSES

single

multiple

table

The mechanics of responding to a menu are slightly dif-
ferent for each of the three menu types. 1In all cases a
question mark, "?", can be entered for help information.
For alphanumeric responses that are used to select
options, only sufficient characters are needed to distin-
guish that option from the other options. For example,
questions that require a "LIST" or "LINE" response can be
answered with a "LIS", "LIST", or "LIN", “LINE",

For the single response, you enter the response on the
line below the question and then press the return key. A
question mark followed by pressing the return key dis-
plays the help information.

For the multiple response, you press the space bar until
the field that requires a response is reached. The tab
key and arrow keys cannot be used. Responses must be
under or between the less than (<) and greater than (>)
characters for the respective fields. An alternate
approach is to enter all responses in order and separated
by commas. When commas are used, the responses do not
need to be within the designated fields. To proceed to
the next menu, you must press the return key with the
cursor in column 1.

For the table response, a table is placed on the screen
with the following command line at the bottom:

Commands :DONE, ?, HELP, VIEW,EDIT, TRANSFORM

VIEW can be used to scroll the table up and down if there
are more lines in the table than can be displayed on the
screen. The usual response is EDIT or E, which changes
the command line to the following:

Commands :DONE, RIGHT, LEFT, TOP, BOTTOM, GO

RIGHT, LEFT, TOP, and BOTTOM define a window for editing
which may be useful if only a few rows or a few fields
are to be modified. The default window includes all rows
and columns. To begin editing, GO must be entered fol-
lowed by pressing the return key. For most small tables,
you can enter EG, for EDIT and GO, and press the return
key. The cursor is then moved to the first field of the
first row. You then press the return key until the field
and row that needs changing is reached. Pressing the
return key at the last field of the last row returns the
cursor to the command line. At any location in the table
you can enter ">", "<", or "%" followed by pressing the
return key to move to the next field, last field, or com-
mand line, respectively. When on the command line, DONE
(or D, DO, DON) must be entered followed by pressing the
return key to go to the next menu. If the table heading
gets shifted off the screen, enter VIEW followed by
REFRESH on the command line to realign the table on the
screen.



OPTION TREE

LOG FILES and
COMMAND
FILES

The option tree for the current version of ANNIE is
illustrated in figure 2. Initially, you may find the
option tree figure a useful tool for guiding your
interactive sessions.

A file named ANNIE.LOG is automatically created at the
start of each ANNIE session to store all your responses
for the session. The last prompt of a session will ask
you if you want to save the ANNIE.LOG file with another
file name. If the file is not saved, it will be over-
written when you begin the next ANNIE session. Part or
all of the saved log file may then become a command file
used as responses for subsequent ANNIE sessions. Command
files are usually created by editing a saved log file.

To use the command file in an ANNIE session, enter "@"
followed on the same line by the name of the command
file. Use of command files offers several advantages.
Responses from an incomplete or interrupted session are
saved and can be reused, so you are not required to
repeat those responses already given to the system.
Command files can also be utilized as "templates" for
repeating ANNIE sessions where only one or two responses
differ from session to session (for example, annual
hydrograph plots where only the data-set number and
station number change).

When ANNIE is instructed to use the contents of a command
file, all responses will automatically come from the com-
mand file until the end of the command file is reached.
At that point you can respond with either an answer or
the name of another command file. For the careful and
experienced user, a command file may contain the name of
another command file.

Occasionally, a command file being read by ANNIE will get
out of sync. When this happens, the session should be
terminated and the command file should be edited to cor-
rectly order the responses. Most often the cause for a
command file out of sync is the opening of an output
file. The second time the output file name is read, the
output file exists so an additional question is asked "Do
you want to write over the file?". This question puts
the rest of the responses out of sync.

THE WDM FILE

FILE
STRUCTURE
and
MAINTENANCE

The Watershed Data Management (WDM) file is a binary,
direct-access file used by ANNIE to store hydrologic,
hydraulic, meteorologic, water-quality, and physiographic
data. The WDM file is organized into data sets. Each
data set contains a specific type of data such as stream-
flow at a specific site or air temperature at a weather
station. Each data set contains attributes that describe
the data, such as station identification number, time
step of data, latitude, and longitude. The WDM file can
contain up to 32,000 data sets. Each data set may be



TYPES OF DATA

TIME-SERIES
DATA SETS

TIME-SERIES
DATA
COMPRESSION

DATA-SET
ATTRIBUTES

described by either a few attributes or by hundreds of
attributes. The WDM file may contain data for all data-
collection stations for a basin, for a State, or for any
other grouping selected by the user.

Disk space for the WDM file is allocated as needed in
40,960-byte increments (20 2,048-byte records). Data can
be added, deleted, and modified without restructuring the
data in the file. Space from deleted data sets within a
WDM file is reused. Thus, the WDM file requires no
special maintenance processing.

The current release of ANNIE fully supports WDM time-
series data sets. Four additional data-set types (table,
space time, schematic, and raster) are being tested for
future releases. These data sets will allow storage,
manipulation, and retrieval of data, such as channel
cross sections and flow properties, channel profiles,
channel and watershed boundary coordinates, digital
elevation grids, upstream-downstream connection of
watershed components, and time series for one-dimensional
and two-dimensional flow models. Table data sets are
used in the current release only for the WATSTORE peak-
flow file and Bulletin 17B flood-frequency analysis.

Time-series data can have time steps from 1 second to 1
year and can be grouped in periods of 1 hour to 1 cen-
tury. Data are grouped for more rapid access. Data may
be tagged with a quality flag to indicate missing
records, estimated data, historic flood, and so forth.

Time-series data are stored in a data set in one of two
forms: compressed or uncompressed. The uncompressed
form stores a value for every time step. The compressed
form stores a value for every time step only when adja-
cent values are not the same or differ by more than a
preset tolerance (see attribute TOLR). For adjacent
values that are the same or less than the tolerance, the
value and the number of time steps with that value are
stored.

Before data are added to a WDM file, you must assign a
unique data-set number (DSN) and values for required
attributes that describe how the data are stored. Once
data have been added, the required attributes can no
longer be modified. An extensive 1list of optional
attributes is available for further characterization of
data contained in a WDM data set. The current list of
required and optional data-set attributes is provided in
Appendix B of this document. Optional attributes can be
added to a data set at any time, but it is good practice
to add them when the data set is created.
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SPECIAL Time-series data may be stored in several different pat-

terns that affect the efficiency of data storage and
TIME-SERIES retrieval. To minimize storage requirements, the
ATTRIBUTES attribute COMPFG should be set to 1 for data compression.
If only strings of identical values are to be compressed,
COMPFG y
TOLR the attribute TOLR is not needed, otherwise a small,
nonzero value for TOLR should be stored.
VBTIME
TCODE If the data has a constant time step, the attribute
VBTIME should be set to 1 and TSSTEP and TCODE set to the
TSSTEP time step and units, respectively. This can reduce data
TGROUP retrieval time by a factor of 3 or more. However, if the
time step changes one or more times for a data set,
TSBYR VBTIME must be set to 2.
TSBMO

The attribute TGROUP can be used to minimize retrieval
times. TGROUP establishes how the data are grouped in a
data set. The ANNIE software can readily locate the
beginning of a group but must read sequentially within a
group for the values to be retrieved. An additional con-
sideration is there can be only 100 groups in a data set
(although this can be increased with ANNIE when a data

set is created). With the above considerations, table 1
has been constructed as a guide to select a value for
TGROUP.

For data with daily or shorter time steps and a period of
record in excess of 100 years but less than 200 years, it
would be better to reset the number of groups than use
centuries for groups. Attributes for the beginning year
and month of the data, TSBYR and TSBMO, default to 1900
and 1, respectively. They may need to be defined if the
record will contain data before 1900 or months or days is
used for the TGROUP attribute.

Table 1.--Recommended values for TGROUP for time series of a
, . : 1 ]

Length recommended

Time step of record TGROUP
daily <=100 years 6 (years)

5 minute - daily <=8 years 5 (months)

5 minute - daily >8 years 6 (years)
menthly <=100 years 6 (years)
monthly >100 years 7 (centuries)
annual <=10,000 years 7 (centuries)
1 second-1 minute <=100 days 4 (days)

10



SELECTING
DATA SETS

ANNIE uses data-set numbers to identify data sets to be
processed. Depending on the process, you may -select data
sets by number or by using the SELECT option to identify
data sets with attribute values that meet selected search
criteria. Search criteria include: equal to, less than,
greater than, not, and, and or. Each time a data set is
found that has attributes satisfying the search criteria,
the data-set number is added to a buffer. The buffer is
simply a list of data-set numbers. As data-set numbers
are found, they are continually added to the buffer until
the entire buffer is full. Most implementations of ANNIE
set the buffer capacity at 300. During the selection
process, you can delete, list, or numerically sort data
sets in the buffer.

Processing options in ANNIE such as LIST, MODIFY,
TABLE, and STATISTICS look in the buffer for data sets
to be used. When data-set numbers are present in the
buffer, you will be asked if they should be used or the
buffer cleared. If no data-set numbers are found in the
buffer, you are asked to select them. If you know which
data-set numbers you wish to use for an analysis, use the
ADD option to put the numbers in the buffer; if not, you
should use the FIND option to use search criteria to
locate and enter the data-set numbers. Further details
on the use of search criteria for selecting data sets
based on attribute values are provided in the description
of the SELECT-FIND option later in this document.

In conjunction with subsequent instructions, the above
discussions should provide the user with sufficient
understanding of the WDM file structure and operation. A
more detailed discussion is presented in the paper
entitled "Data Management for Water-Quality Modeling"
(Lumb, 1988).

STEPS TO USE ANNIE ON A PROJECT

STEP 1.
Are ANNIE and
the WDM file
needed?

If a hydrologic or water-quality model or statistical
analysis that reads data from or writes data to a WDM
file is to be used on the project, ANNIE is required. If
large volumes of time-series data are to be managed for
the project, ANNIE and the WDM file might be appropriate.
WDM files have been used on projects to store over 60
megabytes of data in a single file. Smaller volumes of
data can often be managed more effectively with spread
sheets, relational data bases, or the data management
functions associated with statistical packages. ANNIE
might also be used in a project to produce graphics that
meet Geological Survey publication standards.
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STEP 2.
Retrieve data
and convert
formats if
needed

STEP 3.
Create WDM
file

STEP 4.
Create data
sets and add
data

STEP 5.
Verify data

STEP 6.
Correct or
update data

STEP 7.
Use data

Review the program IOWDM in Appendix A for the available
formats. Some user-defined format capabilities are
available. If data exists in another WDM file, use ANNIE
to EXPORT data sets from other WDM files and IMPORT data
sets to your project WDM file. ANNIE can be used to
input data from the terminal, but that is the hard way,
unless command files of the data have been created.
Hydrologic and meteorologic data retrieved from a CD-ROM
can be put in formats that IOWDM can read. Special pro-
grams are available to read files from some data loggers.

The shell of a WDM file must be created before data can
be added. WDM files can be created with ANNIE or IOWDM.

Data sets must be created with a unique data-set number
before data can be added. The IMPORT option of ANNIE and
the input formats for IOWDM create data sets automat-
ically. If they are not created automatically, you must
create them with ANNIE. When creating time-series data
sets, it is very important to correctly set the
attributes TGROUP, COMPFG, VBTIME, TSSTEP, TCODE, and
TSBYR (see sections SPECIAL TIME-SERIES ATTRIBUTES, ADD
data sets, IOWDM). Data in WATSTORE and HSPF formats can
be added with the program IOWDM. Data from another WDM
file can be added with ANNIE using the EXPORT and IMPORT
options. Data in a free field format might be added
using the ADD time series option in ANNIE.

Listing, tabling, and plotting can be used to view and
verify the data added to your project WDM file. The LIST
option for time series can be used to find and list time-
series values that do not meet selected criteria.
Plotting data is always a good way to quickly check for
bad values. When plotting, do not pick the option to
ignore values off the scale. Numeric attributes of the
data, such as drainage area, station elevation, latitude,
and longitude can be plotted one against another for all
stations to identify possible erroneous values.

The MODIFY option for data-set attributes and time series
can be used to correct the data. If, however, time-
series data are compressed (COMPFG = 1), then you must
use the COPY/UPDATE option to correct the compressed
portions of the data. The add time series option in
ANNIE should only be used to add data to the end of
existing data, since any subsequent data in the data set
is deleted.

Data in a WDM file can be used with several hydrologic
models and analyses. Most of the models are run separate
from ANNIE and several can put computed time series on
the WDM file. These computed time series can be tabled,
listed, plotted, and analyzed with ANNIE as a model post-
processing tool. For most of the models, you must create
data sets with ANNIE before the model can put time series
on the WDM file. Some projects may use only the
statistical analyses available in ANNIE.

12



STEP 8.
Archive the
WDM file

The EXPORT option can be used to put all or part of a WDM
file on a formatted ASCII file or set of files for
archiving. Such files can be read by editors and printed
using operating system commands and should be independent
of operation systems and computers. These files are
often quite long and generally should not be modified.

ANNIE OPTIONS AND EXAMPLES

ORGANIZATION

The following section provides a reference guide for
using individual ANNIE data management and analysis

options. ANNIE options are organized in alphabetical
order according to the actual menu keywords used in
interactive sessions. The guildance provided for each

option is contained in two parts, a description of the
option and a sample session.

The description contains a discussion of the capabilities
of the option, steps to follow, and a discussion of the
sample session. All pages for an option contain a header
consisting of a large print keyword and a qualifier
within a double line box. Since several keywords are
used in more than one menu, the qualifier is used to dif-
ferentiate (for example, ADD Attributes, ADD Data sets,
and ADD Time-series data). In the extreme left column of
the first part, a "“response branch" is provided. This
contains the most direct sequence of menu responses that
the user can select to progress from the initial ANNIE
menu to the point in the option tree where the selected
option may be performed.

The examples contain a portion of an ANNIE session begin-
ning after the last keyword in the "response branch."
Each sample session illustrates a successful application
of an ANNIE option. It should be noted that ANNIE offers
additional capabilities for some options, which are not
illustrated in the sample sessions. When the option
includes a table menu, the initial table and the final
table are shown. All table menus are contained within
boxes. Actual use of the table menus cannot be illus-
trated effectively on printed media. If an option
includes print files or graphics, they are included after
the interactive session. A pointing finger (I& ) has
been used 1in the examples to indicate the user's
responses to single and multiple type questions.

13



ADD

DATA-SET MGT
ATTRIBUTES
ADD

attributes ADD

The ADD option in the menu below ATTRIBUTES is used to
add additional attributes to existing WDM data sets. You
are prompted for the name of each attribute to be added.
Valid names are listed in Appendix B. Within ANNIE you
can enter HELP after the prompt to get a list of valid
attribute names. See HELP attribute section for more
information. After a valid attribute has been entered,
you are prompted for the value of the attribute for each
data-set number in the buffer. Note that once data have
been added to a data set, attributes describing how the
data is stored cannot be modified or added.

Select data sets to be used.
Select an attribute to be added or modified.

Enter the value of the attribute for each data set
when prompted.

E Repeat steps and for additional attributes.

The example added the attributes STANAM, station name,
and DAREA, drainage area, to the four data sets in the
buffer, 68, 69, 70, and 71.

14



attributes

Enter ADD, MODIFY, DELETE, LIST, or TABLE.
(Use return for DONE)

3> ADD

4 data sets are currently in the buffer.
You are now in the SELECT option

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)

I3 LIST

4 data sets are currently in the buffer.
You are now in the SELECT option

68 69 70 71

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)
> DONE
Which attribute (or DONE)?
[ STANAM
ADD/MODIFY attribute for DSN. 68
Enter STANAM, Station name (48 characters).
™ Sanderson Gulch Tributary at Lakewood, CO
ADD/MODIFY attribute for DSN. 69
Enter STANAM, Station name (48 characters).
> Cherry Creek Lake, CO
ADD/MODIFY attribute for DSN. 70
Enter STANAM, Station name (48 characters).
> Sanderson Gulch Tributary at Lakewood, CO
ADD/MODIFY attribute for DSN., 71
Enter STANAM, Station name (48 characters).
> Sanderson Gulch Tributary at Lakewood, CO
Which attribute (or DONE)?
3> DAREA
ADD/MODIFY attribute for DSN. 68
Enter DAREA, Drainage area.
(Use return for 0.)
= .37
ADD/MODIFY attribute for DSN. 69
Enter DAREA, Drainage area.
(Use return for 0.)
I .377
ADD/MODIFY attribute for DSN. 70
Enter DAREA, Drainage area.
(Use return for 0.)
I .377
ADD/MODIFY attribute for DSN. 71
Enter DAREA, Drainage area.
(Use return for 0.)

> .31
Which attribute (or DONE)?

3> DONE
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ADD

DATA-SET MGT
ADD

data set, time series ADD

The ADD option in the menu below DATASET MGT is used to
create a new data set and specify initial attributes. If
the new data set has many of the same attribute values as
an existing data set, the attributes of an existing data

set can be used to make the new data set. If the new
data set is not similar to an existing data set, you must
enter values for the required attributes. Included in

this category are TSTYPE, ISTAID or STAID, STANAM, TCODE,
TSBYR, TSSTEP, TGROUP, TSFORM, VBTIME, and COMPFG. You
must be familiar with these attributes as discussed in
the section at the beginning of this report on SPECIAL
TIME-SERIES ATTRIBUTES. After these attributes have been
entered, you may enter any optional attributes (see
Appendix B for a complete list of required and optional
attributes). Note that once data have been added to the
data set, the required attributes that define data stor-
age cannot be modified. All others can be modified at
any time.

Enter a unique data-set number.

Select a similar data set by number or enter the
required attributes.

Enter optional attributes or modify required
attributes.

In the example two data sets were added to the WDM file.
The first data set, number 400, was added using the same
attributes as data-set number 4. The second data set,
number 500, was not like an existing data set, so the
required attributes were entered. Note that no time-
series data have actually been entered into the data sets
at this point. In the example, no optional attributes
were added. See the ADD attributes option for an example
of the addition of optional attributes.
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ADD data set, time series _ ADD

ATTRIBUTES, DATA, SELECT, ADD, DELETE, or RENUMBER.
(Use return for DONE)

I ADD
WDM file data-set number?
I® 400
Is new data set like any OLD data sets?
{(Use return for NO)
Iz Y
01d data-set number?
> 4
COPY complete, entering MODIFY mode for the new data set.
Which attribute for processing (or DONE)?
5™ DONE
ATTRIBUTES, DATA, SELECT, ADD, DELETE, or RENUMBER.
(Use return for DONE)
3> ADD
WDM file data-set number?
I 500

Is new data set like any old data sets?
{(Use return for NO)

I® No
What type is the new data set?
(Use return for TIME SERIES)

I3® TIME SERIES
Use default dataset space allocations?
(Use return for YES)

I3 YES

General description attributes for data set
TS- station id
TYPE (ISTAID/STAID) station name and/or location (STANAM)

K==>Lmmmm e D> >
CURRENT
I5® CLDC,DAVID CREEK,DAVID'S LITTLE CREEK IN OAKTON VA
CLDC DAVID CREEK DAVID'S LITTLE CREEK IN OAKTON VA CURRENT
(€
Modify time specification attributes as needed.
time time group base form of time step compression
step units pointer year data option flag
K==>L==—== >Lmmm e >SK—==D>L—mmmm ><—— ~—=>< -—>
1 none none 1 none none none MINIMUM
1440 none none 2000 none none none MAXIMUM
1 DAY YEAR 1900 MEAN VARIABLE YES DEFAULT
1 MONTH YEAR 1900 MEAN CONSTANT YES CURRENT
I 1 DAY YEAR 1890 CONSTANT
1 DAY YEAR 1890 MEAN CONSTANT YES CURRENT
€
Which attribute for processing (or DONE)?
[ DONE
Are modifications required?
(Use return for NO)
> Mo
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ADD

DATA-SET MGT
DATA

TIME SERIES
ADD

time-series data ADD

The ADD option in the menu below TIME SERIES is used to
add data in "free field" format to a WDM data set by

either manual entry or from a command file. Before
adding the data, you will select a data-set number and
starting date. If data exists in the data set, the

starting date must be at or after the end of the existing
data. If data are to be added before the end of the
existing data, the MODIFY or COPY option should be used.

Specification for the quality code, time step, and time

units are needed to properly store the data. Quality
codes are usually set to zero unless you want to flag the
data for a specific application. If the data are in a

file without any extra alphanumeric characters, the data
can be entered as a command file (type "@" followed by
the name of the file). Data must be separated by commas
or blanks. The notation "n*" can be used for repeating a
value "n" times. You will be prompted until the number
of requested values have been entered.

Enter the data-set number, starting date, number of
values, quality code, time step, and time units.

Enter the values to be added from the terminal or by

using a command file. You will be prompted until you
have entered the specified number of values.

Enter NO if you are finished adding data for the

specified data set, otherwise you will loop back to
enter a new starting date.

In the example, streamflow data was added to data set
number 700. The starting date of the new data was
January 1, 1978. Twenty-four daily values were added
from the terminal, each with the quality code of 1.
Twenty values were entered, counting the five values of
10.5 entered using the "n*" notation. The program
prompted for the remaining 4 values which were entered.
Additional data were not added.
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time-series data

Enter LIST, TABLE, MODIFY, ADD, COPY, DELETE, or GENERATE?
(Use return for DONE)

ADD
Which WDM data-set number?

700

Attributes of data-set 700

ISTAID : 11520500

TSTYPE : FLOW

TCODE : 4

TSSTEP : 1

STANAM : Klamath River near Seiad Valley, CA.

Data available between the following dates:
1912 OCT 1 - 1977 DEC 31 24:00:00

Enter starting date
<= STARTING DATE =>
year mo dy hr mi sc
Cm=>L=>L=>L=>L=><K=>
1492 1 1 0 O O MINIMUM
2020 12 31 24 59 59 MAXIMUM
none 1 1 0 O 0 DEFAULT

1378 1 1 0 0 0 CURRENT
1978 1 1 0 0 O
1878 1 1 0 O O CURRENT

For the time-series data to be added:
number of quality

values to of new time time

be added data step units

e it D SCem =D >
1 0 1 none MINIMUM
366 30 1440 none MAXIMUM
24 0 1 DAY DEFAULT
24 0 1 DAY CURRENT
24 1
24 1 1 DAY CURRENT

Enter data values.
(Separate by blank or comma, max 132 char/line.)
23 45 67.8 23 54 12 23 45 96 34.9 12.8 5*10.5 43.9 24.8 45 34
4 more.
23 87 45.9 32.0
Input complete.
More input for this dataset?
(Use return for YES)
N
Finished adding data.
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DATA-SET MGT
DATA

TIME SERIES
COPY

The COPY option in the menu below TIME SERIES is used to
make a copy of an already existing WDM data set. The
number of the source data set and the target data set are
required. If the target data set does not exist, it will
be added as part of the copy operation. Beginning and
ending dates can be selected to copy all or a portion of
the source data set. As part of the COPY operation, an
update may be performed using either data stored in an
external file or data entered from the terminal. The
format for the file is:

Column Iltem

1-6 year

7-9 month

10-12 day

13-15 hour

16-18 minute

19-21 second

22-217 time steps

28-34 time units (l-sec, 2-min, 3-hr,
4-day, 5-mo, 6-yr)

35-45 value (decimal number)

46-52 quality flag (0-30)

After all the new values are entered or read, ANNIE
merges data from the source data set and update file and
writes to the target data set. The COPY operation is
commonly used to retain the raw data as well as the cor-
rected data. The COPY operation is the only way to
update data stored with data compression. Because data
used to modify the original data set may be of a differ-
ent quality, all data updates may set the quality flag to
a value different from the original data.

Enter the source and target data-set number and

whether updates are to be read from a file or
terminal.

If the target data set does not exist, either select

option to copy attributes from the source data set or
enter the attributes requested.

Use the CURRENT time span from the source data set or

subset the time span by entering a later starting
date, earlier ending date, or both.

If updates are to be read from a file, enter the name

of the file. If updates are to be entered from the
terminal, enter the value, quality code, date, time
step, and time units for each value.

20



COPY time-series data COPY

The example illustrates the copying of all available
streamflow data in data-set number 2 to data-set numbers
700 and 800. The attributes for the target data set were
the same as the source data set. The data were copied to
data-set number 700 with no updates. The data were
copied to data-set number 800 with three values updated.
The update consists of the daily streamflow values for
June 10-12, 1970. The input values were 2070, 3000, and
3654, and the data quality was rated as "1" on a scale of
0 to 30. After giving the update information on the
final day, a "0" was entered for the year and the COPY
option was performed.

Enter LIST, TABLE, MODIFY, ADD, COPY, DELETE, or GENERATE?
(Use return for DONE)

3™ corY
For the TIME SERIES COPY-UPDATE operation:
enter
source target updates
dsn dsn from
K———=>L==m—— Semmm——— >
0 0 none MINIMUM
32000 32000 none MAXIMUM
0 0 NONE DEFAULT
0 0 NONE CURRENT
3@ 2,700,NONE
2 700 NONE CURRENT
€

Target data set does not exist, copy source attributes?
(Use return for YES)

I YES
Enter beginning and ending dates
<= STARTING DATE => <= ENDING DATE =>
year mo dy hr mi sc year mo dy hr mi sc
K==><=>L=>L=>L=>K=D>L=mmm= >L=>L=DL=DL=D>LK->
1492 1 1 0 0 O 1492 1 1 0 O 0 MINIMUM
2020 12 31 24 59 59 2020 12 31 24 59 59 MAXIMUM
none 1 1 0 0 O none 12 31 0 O O DEFAULT
1912 10 1 O O O 1982 9 30 24 O O CURRENT
€
Starting copy.
Copy complete, return code: 0
Enter LIST, TABLE, MODIFY, ADD, COPY, DELETE, or GENERATE?
(Use return for DONE)
I3® CcoPY



S
copY __time-series data —_COPY |

For the TIME SERIES COPY-UPDATE operation:

enter
source target updates
dsn dsn from
=== D>Lmmmmm Smmmm———m >
0 0 none MINIMUM
32000 32000 none MAXIMUM
0 0 NONE DEFAULT
0 0 NONE CURRENT
[ 2,800, TERMINAL
2 800 TERMINAL CURRENT
€
Target data set does not exist, copy source attributes?
(Use return for YES)
> YES
Enter beginning and ending dates
<= STARTING DATE => <= ENDING DATE =>
year mo dy hr mi sc year mo dy hr mi sc
<==><=><=><=>K=>L=>L==~—= >L=><=><L=><=><=>
1492 1 1 0 0 O 1492 1 1 0 O O MINIMUM
2020 12 31 24 59 59 2020 12 31 24 59 59 MAXIMUM
none 1 1 0 0 © none 12 31 0 O 0 DEFAULT
1912 10 1 0 O O 1982 9 30 24 0 O CURRENT
€
To end input of UPDATEs, enter a 0 for the year.
updated quality < start of time step><--- time -->
value code year mo dy hr mi sc steps units
mmmmm——— Sm—mm—— S>Lmm == >K=><=>L=>L=>L=>L———=D>L——~—— >
none 0 0 1 1 0 0 O 1 none MINIMUM
none 30 2020 12 31 24 59 59 60 none MAXIMUM
0. 0 0 1 1 0 0 0 1 DAY DEFAULT
0. 0 1912 10 1 0 O O 1 DAY CURRENT
[ 2070,1,1970,6,10
2070. 1 1970 610 0 O O 1 DAY CURRENT
e
To end input of UPDATEs, enter a 0 for the year.
updated quality < start of time step><--- time -->
value code year mo dy hr mi sc steps units
K———m——— SEmmm——— S>Lm===3K=>L=D<K=>K=>L=>L——==>K~—~—= >
none 0 0 1 1 0 0 O 1 none MINIMUM
none 30 2020 12 31 24 59 59 60 none MAXIMUM
0. 0 0 1 1 0 0 O 1 DAY DEFAULT
2070. 1 1970 611 0 0 O 1 DAY CURRENT
3 3000
3000. 1 1970 611 0 0 O 1 DAY CURRENT
€
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COPY time-series data COPY |

To end input of UPDATEs, enter a 0 for the year.
updated quality < start of time step><--- time -->

units
none
none
DAY
DAY

DAY

units

value code year mo dy hr mi sc steps
< >< >K=—==>K=><=-><=><~><=><~~~=><L
none 0 01 1 0 o0 O 1
none 30 2020 12 31 24 59 59 60
0. 0 01 1 0 0 O 1
3000, 1 1870 612 0 0 O 1
I5® 3654
3654, 1 1970 612 0 0 O 1
1€
To end input of UPDATEs, enter a 0 for the year.
updated quality < start of time step><--- time -->
value code year mo dy hr mi sc steps
Cmmmmm——— SKmmmm——— >Kmmm=>L=>L=><=>K~>K=><~—~=><
none 0 0 1 1 0 0 O 1
none 30 2020 12 31 24 59 59 60
0. 0 011 0 0 O 1
3654, 1 1970 613 0 0 O 1
1€ 0
3654, 1 0 613 0 0 O 1

Starting copy.
Copy complete,

return code:

0
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CREATE WDM fiie CREATE

FILE MGT Use the CREATE option in the menu below the FILE MGT key-~
CREATE word to create the WDM file. Once created, the WDM file
will automatically be enlarged as its original space
allocation is filled. Hence, you are not expected to
understand or specify data storage requirements. There

are no restrictions on WDM file names. Any name that is
valid on the computer being used is acceptable. However,
the suffix WDM is suggested to make the files easy to
identify by all users.

Enter the name for your WDM file.

As indicated by the example, the only input needed to
create a WDM file is the file name. Once the WDM file
has been created, it is ready for use.

Enter CREATE, SUMMARIZE, IMPORT, EXPORT, or DUMP.
(Use return for DONE)

CREATE

Name for your WDM file?

TEST02.WDM

Your WDM file has been created and is ready for use.

9 9
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DELETE attributes DELETE

DATA-SET MGT The DELETE option in the menu below ATTRIBUTES is used to

eliminate one or more of the optional attribute values
ATTRIBUTES assigned to a data set. Note that only "optional"™
DELETE attributes can be deleted. (See Appendix B to determine

whether the attribute that you wish to delete is optional
or required.) Only two pieces of information are needed
by ANNIE to perform an attribute delete: the data-set
number and the attribute name.

Select the data sets for this operation.

Select the attribute to be deleted for all selected
data sets.

In this session the optional attribute drainage area
(DAREA) was deleted for the data set in the buffer.
ANNIE indicates that the DELETE operation was successful.

Enter ADD, MODIFY, DELETE, LIST, or TABLE.
(Use return for DONE)
3™ DELETE

1 data set is currently in the buffer.
You are now in the SELECT option.

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)

> Do
Which attribute for processing (or DONE) ?

3™ DAREA
Attribute successfully deleted from data-set number 69.
Which attribute for processing (or DONE) ?

I3 DONE
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DELETE data sets DELETE

DATA-SET MGT The DELETE option in the menu below DATA-SET MGT is used

DELETE to delete an entire data set including data and
attributes. Once a data set has been deleted, it cannot
be recovered. Space used by the deleted data set becomes
available for additional data sets. The only input
needed is the data-set number to be deleted. Because the
data set cannot be recovered, ANNIE provides an "Are you
sure?" prompt and awaits an affirmative response before
the delete is actually performed.

Select data sets to be deleted.

Respond with YES to confirm the deletion of each data
set selected.

In the example, data-set numbers 400 and 500 were added

to the data-set buffer. Data-set number 400 was deleted,
but data-set number 500 was not.
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ATTRIBUTES, DATA, SELECT, ADD, DELETE, or RENUMBER.
{Use return for DONE)
DELETE

NO datasets are currently in the buffer.
You are now in the SELECT option,

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)

ADD

WDM file data-set number?

400

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)

ADD

WDM file data-set number?

500

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)

DONE

Attributes of data-set 400:

ISTAID : 11519500

TSTYPE : FLOW

TCODE : 4

TSSTEP : 1

STANAM Scott River near Fort Jones, CA.

Are you sure you want to delete this data set?
(Use return for NO)
YES

Delete complete.

Attributes of data-set 500:

TSTYPE : CLDC

STAID : DAVID CREEK

STANAM : DAVID'S LITTLE CREEK IN OAKTON VA
TCODE : 4

TSSTEP : 1

Are you sure you want to delete this data set?
(Use return for NO)

NO

Delete not done.
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II DELETE time-series data DELETE ll

DATA-SET MGT The DELETE option in the menu below TIME SERIES is used

DATA to delete all or part of the time-series data in a data

set. Input required is a data-set number and a date
TIME SERIES after which all data are to be deleted. The end date of
DELETE the existing data is provided as the CURRENT date in the

menu. Because the data cannot be recovered, ANNIE pro-
vides an "Are you sure you want to delete the specified
data?” prompt. After an affirmative response the delete
is performed.

Select time-series data set.
Select the date to begin the deletion of data.

Respond with YES to confirm the deletion of data in
each data set selected.

E Enter another time-series data-set number or 0 to end
the DELETE option.

The example illustrates the deletion of all values from
data-set number 700 after January 1, 1978. YES was
entered to confirm the deletion of the data. The return
code of "0" on the last line indicates that the delete
operation was successful.

_——
—

Enter LIST, TABLE, MODIFY, ADD, COPY, DELETE, or GENERATE?
(Use return for DONE)

DELETE

Delete data from which data set (0 to stop)?

(Use return for 0)

700

Delete all data after what date?

9

9

Enter date

<== DATE/TIME ==>

year mo dy hr mi sc
<==><=><K=><=>K=><~->

1492 1 1 0 0 0 MINIMUM
2020 12 31 24 59 59 MAXIMUM
none 1 1 0 O O DEFAULT
1982 9 30 24 0 O CURRENT
1978 1 1 0 0 O

1978 1 1 0 O O CURRENT

9 9

Are you sure you want to delete the specified data?
(Use return for NO)
I5® YES
Delete complete, return code: 0
Delete data from which data set (0 to stop)?
(Use return for 0)

> o
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EXPORT

FILE MGT
EXPORT

data sets EXPORT

The EXPORT option is used to export WDM data sets to
ASCII files so that the data may be subsequently imported
into a second WDM file. This 1is the easiest way to
transfer WDM files between different types of computers
or data sets from one WDM file to another. The name of
the WDM file that contains the data sets to be exported
and the name of the file to be produced are the basic
input. One or more lines of comments may be entered to
more fully document the output file. All of the data
sets in the WDM file or selected data sets may be
exported. Attributes, data, or both may be exported for
each data set. Required attributes are always exported.
For time-series data sets, a common time period may be
specified for the export of data. If not, all data are
exported.

Enter names of your WDM file and output file.
Enter comment lines.
Select data sets.

[] Select the parts of the data set to export and the
time period for time-series data sets.

The example illustrates the export of one data set from a
WDM file named DAVID.WDM to a file named TESTO02.EXP. A
comment was added for the output £file, and both the
attributes and the time-series data were selected for
export. Since changes were not made to the line indicat-
ing the starting and ending dates of the data in data set
68, all time-series data were exported. A listing of the
output file is found following the example of the user
interaction.

Enter CREATE, SUMMARIZE, IMPORT, EXPORT, or DUMP.
{Use return for DONE)

EXPORT

SELECTED

9 Y9858y

Name of your WDM file?

DAVID.WDM

Name of output file?

TEST02.EXP

Comment line for export file (cr to end)?

DAILY PRECIPITATION FOR SANDERSON GULCH TRIBUTARY AT LAKEWOOD, CO
Comment line for export file (cr to end)?

Archive SELECTED or ALL data sets in the WDM?
(Use return for SELECTED)
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EXPORT data sets EXPORT

NO data sets are currently in the buffer.
You are now in the SELECT option,

FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)

3 ADD
WDM file data-set number?
I 68
FIND, ADD, LIST, SORT, REMOVE or CLEAR data-set numbers?
(Use return for DONE)
> DONE
Export what parts of the data set?
attributes data
Kmmmm———— ><===>
none none MINIMUM
none none MAXIMUM
YES YES DEFAULT
YES YES CURRENT
I 3® YES,YES
YES YES CURRENT
€
Export same time period for all datasets?
(Use return for YES)
I3 YES
Enter beginning and ending dates
<= STARTING DATE => <= ENDING DATE =>
year mo dy hr mi sc year mo dy hr mi sc
K==>L=>L=><L=D>L=>L=>L——=== ><=>L=>LK=><K=><->
1492 1 1 0 O O 1492 1 1 0 O O MINIMUM
2020 12 31 24 59 59 2020 12 31 24 59 59 MAXIMUM
none 1 1 0 0 O none 12 31 0 0 O DEFAULT
1973 5 1 0 0 O 1974 7 31 24 0 O CURRENT
|

Completed export of DSN no. 68

Listing of output file TEST02.EXP:
DATE
WDMSFL
SYSTEM
COMMENT
DAILY PRECIPITATION FOR SANDERSON GULCH TRIBUTARY AT LAKEWOOD, CO
END COMMENT
DSN 68 TYPE TIME NDN 1 NUP 1 NSA 35 NSP 70 NDP 100
LABEL
ISTAID 6714310
TSTYPE PREC
TCCDE 4
TSSTEP 1
TSFILL 0.
TGROUP 6
TSFORM 1
VBTIME 2
COMPFG 1
TSBYR 1973
END LABEL
DATA STARTS: 1973 5 1 0O O O ENDS: 1974 7 31 24 0 O

30



EXPORT data sets EXPORT

1973 4 3024 0 O 4 1 O 2 0 0.0000 6.0000E-02

1973 5 224 0 O 4 1 O 2 1 0.0000

1973 5 424 0 O 4 1 0 3 0 0.3900 4,000
1.0000E-02

1973 5 7 24 0 O 4 1 0 12 1 0.0000

1973 51924 0 O 4 1 O 5 0 1.0000E-02 0.1200
0.2900 0.0000 5.0000E-02

1973 5 24 24 0 O 4 1 0 4 1 0.0000

1973 5 28 24 0 O 4 1 0 2 0 1.0000E-02 0.7900
1973 5 3024 0 O 4 1 O 3 1 0.0000

1973 6 2 24 0 O 4 1 O 3 0 6.0000E-02 7.0000E-02
1.0000E-~02

1973 6 524 0 O 4 1 0 2 1 0.0000

1973 6 724 0 O 4 1 0 1 0 1.0000E-02

1973 6 824 0 O 4 1 O 5 1 0.0000

1973 6 13 24 0 O 4 1 O 1 0 2.0000E-02

1973 6 14 24 0 O 4 1 0 29 1 0.0000

1973 7 13 24 0 O 4 1 0 2 0 3.0000E-02 1.0000E-02
1973 7 1524 0 O 4 1 0 2 1 0.0000

1973 7 17 24 0 O 4 1 O 4 0 1.0000E-02 0.0000
0.1200 3.0000E-02

1973 721 24 0 O 4 1 0 3 1 0.0000

1973 7 24 24 0 O 4 1 0 1 0 1.0000E-02

1973 7 2524 0 O 4 1 O 3 1 0.0000

1973 7 28 24 0 O 4 1 O 1 0 1.0000E~-02

1973 72924 0 O 4 1 0 6 1 0.0000

1973 8 4 24 0 O 4 1 0 1 0 1.0000E~-02

1973 8 524 0 O 4 1 0 148 1 0.0000

1973 12 31 24 0 O 4 1 0 123 1 0.0000

1974 5 324 0 O 4 1 O 1 0 1.0000E-02

1974 5 4 24 0 O 4 1 O 32 1 0.0000

1974 6 524 0 O 4 1 O 4 0 1.0000E-02 2.0000E-02
0.8900 1.0000E-02

1974 6 924 0 O 4 1 0 3 1 0.0000

1974 6 12 24 0 O 4 1 0 1 0 1.0000E-02

1974 6 13 24 0 O 4 1 O 27 1 0.0000

1974 7 10 24 0 O 4 1 O 2 0 0.1500 0.1600
1974 7 12 24 0 O 4 1 O 2 1 0.0000

1974 7 14 24 0 O 4 1 0 1 0 4.0000E-02

1974 7 1524 0 O 4 1 O 9 1 0.0000

1974 7 24 24 0 O 4 1 O 2 1 1.0000E-02

1974 7 26 24 0 0 4 1 0 5 1 0.0000

END DATA
END DSN
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GENERATE time series, math function GENERATE

DATA-SET MGT The GENERATE option is used to generate one time series

DATA based on one or two other time series. Over 20 different
types of transformations are available. For all GENERATE

TIME SERIES options, a data-set number for the output time series and

GENERATE at least one data-set number for input time series is
required. Two input data sets are required for some

MATH transformations. Table 2 contains a list of the avail-
able mathematical transformations and their required
inputs.

Select the math function, target and input data-set

numbers, and any constants needed for the selected
math function.

Create the output time-series data set if it does not
exist.

Select the period of record for the generate
operation.

In the example, data from data-set number 6 were multi-
plied by the constant 0.0555 and placed in data-set
number 200. The attributes from data-set number 6 were
used for the new data set. The entire period of record
was transformed.

Enter LIST, TABLE, MODIFY, ADD, COPY, DELETE, or GENERATE?
(Use return for DONE)
I[5® GENERATE
What type of time-series generation?
(Use return for DONE)

MATH
What math function do you want?
(Use return for DONE)
Iz *c
You are using the following equation:
T=T1 *C C can be any non-zero number

9

Enter the data-set numbers:
data-set numbers

target input constant

T Tl Cc1l
mmm——— Smmmm—— SKmmm—mm—— >
1 1 none MINIMUM
32000 32000 none MAXIMUM
none none 0. DEFAULT
none none 0. CURRENT
I3 200,6,0.0555

200 6 0.0555 CURRENT

| €
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GENERATE time series, math function GENERTE

Output data-set number 200 does not exist.

Copy attributes from input time series?
(Use return for YES)
YES

Enter beginning and ending dates
<= STARTING DATE => <= ENDING DATE =>
year mo dy hr mi sc year mo dy hr mi sc

K==><=>C=><=>L=>K=D>DL~—==~ >L=>L=>K=><~><=>

1492 1 1 0 O © 1492 1 1 0 O O MINIMUM
2020 12 31 24 59 59 2020 12 31 24 59 59 MAXIMUM
none 1 1 0 0 © none 12 31 0 O O DEFAULT
1956 1 1 0 0 O 1957 12 31 24 0O O CURRENT

Generate completed.

Name Description Comments
+C T=7T1 + C C can be any number
*C T=7T1 *C C can be any non-zero number
ADD T =Tl + T2
SUB T =Tl - T2
MULT T=1T1 * T2
DIV T=1T1/ T2 if T2 = 0, T = 10.0E35
MEAN T = (T1 + T2) / 2
WGHT T =Cl * Tl + C2 * T2 must have Cl + C2 = 1.0
LINE T=Cl * Tl + C2 Cl and C2 can be any number
**C T = T1 ** C C may be any non-zero number
Cxx T =C **x Tl C may be any non-zero number
POW T = T1 ** T2 if T1 = 0 and T2 < 0, then T = (
E*x* T = e ** T] if T1 > 80.5, then T = 10.0E35
LG10 T = log(Tl) IF T1 <= 0, then T = 10.0e35
LGE T = 1n(T1) IF Tl <= 0, then T = 10.0e35
ABS T = abs(T1)
Z- T =T1 if T1 >= C1

T =C2 if Tl < Cl1
z+ T=T1 IF Tl <= C1

T=C2 if T1 > C1
MIN T = min(T1,T2)
MAX T = max(T1l,T2)
SUM Tp = Tl1 + Tl +...+4Tlp
SIGF T = C significant digits

of T1

TABL T = table look-up
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GENERATE
DATA-SET MGT

DATA

TIME SERIES

GENERATE

TIME CHANGE

SHIFT

time change, shift GENERATE

The shift option under generate is used to create a new
time-series data set from an existing data set and a time
shift. Shifts may be needed to correct for errors in
recording clocks, daylight savings time, or time =zone.
Besides the number of the new and existing data sets, the
starting time for the existing data set and equivalent
starting time for the new data set are required.

Select the new (target) and existing (input) data set
numbers.

Create the new data set and modify attributes as

needed. If the data set has been created, this step
is not needed.

Enter the time periocd on the existing data set for

generation and the starting time to use on the new
data set.

In the example, the data contained in data-set number 6
were shifted in time and added to data-set number 275.
The attributes from data-set number 6 were used for the
new data set, with the attribute STANAM modified to
describe the changes made to the data. The entire period
of record was shifted by 3 days.

What
(Use
TIME
What
(Use
SHIF

type of time-series generation?
return for DONE)

CHANGE

type of time change?
return for DONE)

T

Enter the data-set numbers:

data-set numbers

1
32000
none
none

I 275,6

>

275

1 MINIMUM
32000 MAXIMUM
none DEFAULT
none CURRENT

6 CURRENT
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GENERATE time change, shift GENERATE

|
L

Output data-set number 275 does not exist.
Copy attributes from input time series?
(Use return for YES)

I3 YES

Attributes successfully copied. Modify as required. You
may want to change TSSTEP, TCODE, TGROUP and/or STANAM.
Which attribute for processing (or DONE)?

STANAM
ADD/MODIFY attribute for DSN. 275

Enter STANAM, Station name (48 characters).

g

I CANE BRANCH FLOW - TIME SHIFT 3 DAYS
Which attribute for processing (or DONE)?
5> DONE

Enter beginning and ending dates

<= STARTING DATE => <= ENDING DATE =>

year mo dy hr mi sc year mo dy hr mi sc
==>L=>L=>L=>L=>L=>L~=———~ >L=><K=><K=><=><=>

1492 1 1 0 0 O 1492 1 1 0 0 O MINIMUM
2020 12 31 24 59 59 2020 12 31 24 59 59 MAXIMUM
none 1 1 0 0 O none 12 31 0 O O DEFAULT
1956 1 1 0 O O 1957 12 31 24 0 O CURRENT

Shifted start time

Enter starting date

<= STARTING DATE =>

year mo dy hr mi sc
<==><K=><=><=><=><->

1492 1 1 0 0O O MINIMUM
2020 12 31 24 59 59 MAXIMUM
none 1 1 0 O O DEFAULT
1957 4 1 0 O O CURRENT
1956,1,4

1956 1 4 0 O O CURRENT

9

Generate completed.

35



GENERATE

DATA-SET MGT
DATA

TIME SERIES
GENERATE
TIME CHANGE
TRANSFORM

time change, transform GENERATE

The TIME CHANGE option can be used for simple aggregation
and disaggregation of time-series data. The time change
is based on the time interval attributes of the existing
(input) data set and new (target) data set. When the
time interval of the input data is larger, the transfor-
mations DIVIDE or SAME may be selected. When the time
interval of the input data is smaller, the transforma-
tions SUM or AVERAGE may be selected. In either case,
the larger time interval must be an even multiple of the
smaller time interval.

Select the new (target) and existing (input) data-set
numbers.

Create the new data set and modify attributes as
needed.

Select the transformation function.

For the example, data from data-set number 10, at a 15-
minute time step, were transformed to a l-day time step
and added to data-set number 250. Since that data set
did not previously exist, it was added using the
attributes from data-set number 10, with the time step

changed appropriately (TSSTEP=1, TCODE=4). For the
transformation SUM was chosen to sum the data over the
time step. Note that the default period of record

started at 1:30 am and ended at 4:30 pm. This is incom-
patible with the l-day time step selected for the output
data set. The example was then repeated, entering the
first and last full days for the period of record, and
the transformation was successful.
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9

9 9

9

D

What type of time series generation?
(Use return for DONE)

TIME CHANGE

What type of time change?

(Use return for DONE)

TRANSFORM

Enter the data-set numbers:
data-set numbers

1 1 MINIMUM

32000 32000 MAXIMUM

none none DEFAULT

none none CURRENT
250,10

250 10 CURRENT

Output data-set number 250 does not exist.
Copy attributes from input time series?
(Use return for YES)
YES

Attributes successfully copied. Modify as required. You
may want to change TSSTEP, TCODE, TGROUP and/or STANAM.
Which attribute for processing (or DONE)?

TSSTEP

ADD/MODIFY attribute for DSN. 250

Enter TSSTEP, Primary time step, in TCODE units,
(Use return for 15)

1

Which attribute for processing (or DONE)?
TCODE

ADD/MODIFY attribute for DSN. 250

Enter TCODE, Time units code.

(Use return for 2)

4

Which attribute for processing (or DONE) ?
TGROUP

ADD/MODIFY attribute for DSN. 250

Enter TGROUP, Unit for group pointers.,
(Use return for 5)

6

Which attribute for processing (or DONE)?
DONE

What aggregate transformation

(Use return for AVERAGE)

SUM
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GENERATE

99

9

9 9

time change, transform

Enter beginning and ending dates

<= STARTING DATE =>
year mo dy hr mi sc
<==><=><=><=><=><-><
1492 1 1 0 O O
2020 12 31 24 59 59
none 1 1 0 0 O
1956 2 17 130 O

Start date is incompatible with the requested output

time step.

<= ENDING DATE =>
year mo dy hr mi sc

====3L=D><=><=>L=><=>

1492 1 1 0 0O O MINIMUM
2020 12 31 24 59 59 MAXIMUM
none 12 31 0 O O DEFAULT
1957 4 8 16 30 O CURRENT

What type of time change?

(Use return for DONE)

TRANSFORM

Enter the data-set numbers:

data-set numbers

1 1 MINIMUM
32000 32000 MAXIMUM
none none DEFAULT
none none CURRENT

250,10

250 10 CURRENT

What aggregate transformation
(Use return for AVERAGE)

SUM

Enter beginning and ending dates

<= STARTING DATE =>
year mo dy hr mi sc
<==><=><=><-><=><=><
1492 1 1 0 O ©
2020 12 31 24 59 59
none 1 1 0 O
1956 2 17 1 30

18 0 O
1956 2 18 0 O

O O oo

Generate completed.

<= ENDING DATE =>
year mo dy hr mi sc

—===2>L=>L=><L=>L=><=>

1492 1 1 0 O O MINIMUM

2020 12 31 24 59 59 MAXIMUM

none 12 31 0 O O DEFAULT

1957 4 8 16 30 O CURRENT
7 0 O

1957 4 7 0 0 O CURRENT
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GRAPHICS

GRAPHICS
PLTGEN

99

PLTGEN time plot GRAPHICS

PLTGEN files are formatted, sequential, ASCII files pro-
duced by the watershed models PRMS, DR3M, and HSPF. The
files contain time series, usually observed data and sim-
ulated data, at a given time interval. The file is docu-
mented in the HSPF users manual. The first 26 records of
the file contain information descriptive of the contents
of the remaining records. Starting with record 27, suc-
<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>