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This Western Region publication series is considered as a subset of our Technical Merro- 
randurn series. This series will be devoted exclusively to the exchange of information 
on and documentation of computer programs and related subjects. This series was initi­
ated because it did not seem appropriate to puplish computer program papers as Technical 
Memoranda; yet, we wanted to share this type of information with all Western Region 
forecasters in a systematic way. Another reason was our concern that in the developing 
AFOS-era there will be unnecessary and wasteful duplication of effort in writing computer 
programs in National Weatner Service (NWS). Documentation and exchange of ideas and 
programs envisioned in this series hopefully will reduce such duplication. We also 
believe that by publishing the progranming worx of our forecasters, we will stimulate 
others to use these programs or develop their own programs to take advantage of the 
computing capabilities AFOS makes available.

We solicit comouter-oriented papers and comouter programs from forecasters for us to 
publish in this series. Simple and short programs should not be prejudged as unsuitable.

The great potential of the AFOS-era is strongly related to local computer facilities 
permitting meteorologists to practice in a more scientific environment. It is our hope 
that this new series will help in developing this potential into reality.
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DATACOL - AFOSPLOT PROGRAM

Donand P. Laurine 
Timothy K. Helble 

Colorado Basin River Forecast Center, Salt Lake City, Utah

I. INTRODUCTION

A. Purpose

AFOSPLOT uses station time series data stored in the RFC DATACOL 
data base to construct a clear, understandable AFOS graphic 
plot covering 3, 10 or 31 day periods (See Figures 1, 2 and 
3). A typical use of this program is to generate hydrograph 
plots but any type of data stored in DATACOL can be plotted.

B. Motivation

DATACOL was designed primarily to be a data storage and retrieval 
system, and has no graphics display capability. Viewing data 
in graphical form can be a valuable aid to a river forecaster 
in many situations. This program takes advantage of the AFOS 
graphics display capability and the ability of DATACOL to 
communicate with AFOS.

C. Benefits to the User

After the product has been successfully generated and sent to 
AFOS, the user displays the plot on an AFOS graphics console by 
entering the appropriate product name. A rectangular background 
grid with horizontal spacing corresponding to the period of time 
covered by the plot is simultaneously displayed. The program 
plots the following information:

1. Along the base of the background grid, a label for the 
horizontal axis, which consists of the date for each day 
covered by the plot.

2. Along the left side of the grid, the vertical axis label, 
the units of which are listed at the top of the grid.

3. Above the top of the grid, descriptive information for the 
station being plotted, consisting of the station name, data 
units, elevation (msl) of the location where the data is 
collected, and if the plot is a hydrograph, peak discharge 
along with the date and time of occurrence.

4. Plotted on the grid, the graph line showing variation of 
data values with time. If desired by the user, up to 3 
plots covering the same time period can be generated suc­
cessively to be viewed together on an AFOS graphics console
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along with their common background grid. The first plot 
generated will be the base and the next one or two generated 
will be overlays. If this overlay option is chosen, the 
vertical axis label and the station description label on 
each plot will be written in offset locations such that 
they are spaced evenly apart when the plots are viewed together 
(Figure 4). However, if the user knows that the data 
plotted on the base and overlay(s) will be of the same type 
and will share a similar range of values, the user can 
choose to have a single vertical axis label positioned in the 
same place on each plot which covers the range of values 
needed for all plots (Figure 5).

II. METHODOLOGY AND SOFTWARE STRUCTURE 

A. Description

AFOSPLOT is a multitask program consisting of a single executable 
save file. It was written in FORTRAN 5 and was designed to run 
in the background of a River Forecast Center's Data General 
S-140 computer. AFOSPLOT begins by calling subroutine LOGRUN, 
which writes the program name along with date and time of 
execution on the user's screen and the master console. File 
CONFIG is read to obtain the highest station number established 
in DATACOL, and files DATABANK and RATAB are opened for subsequent 
use by the program. The background timer task BGTIMR is then 
started, which terminates program execution if the user fails 
to respond to a program request for input within a period of 
time specified in the program source code.

The user is then asked successively to enter the AFOS destination 
for the plot, plot duration (3, 10 or 31 days) and plot starting 
date. The question, "want to generate overlays?" is asked 
next, and if the user responds with a "yes" then the following 
two questions are asked: "How many overlays on top of 1st plot 
(1 or 2)?" and "Want same label for vertical axis on all (2 or 
3) graphs?".

The program then proceeds to a large D0-L00P which is repeated 
up to 3 times if the user intends to generate overlays. First, 
the question, "Do you want plot of routed flow?" is asked. If 
the response is affirmative, the locations for which routed 
flows can be computed are read from file RECARDS and written to 
the user's terminal. After the routing location is selected, 
the program re-reads file RECARDS to store routing parameters 
and the DATACOL station numbers for locations needed to compute 
routed flows. If the response to the question "Do you want 
plot of routed flow?" is negative, the program assumes that 
data from a single station is to be plotted. In this case the 
user is asked to enter a station number or name, which is read 
by subroutine READSTN. If the user enters a station name or a
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portion of a station name, subroutine FINDSTN is called to seek 
out all possible DATACOL stations that match the input string. 
If only one match can be found in the DATACOL sensor list, the 
station number is immediately passed back to the main program 
and control proceeds to the next step. If more than one match 
is found, all possible matches are listed to the user's terminal 
and either a station number for one of the stations listed or 
another station name (or portion of a name, which will cause 
the search process to repeat) must be entered. If at any time 
a station number is entered, the search process is skipped and 
control proceeds to the next step. File SENSORLIST is then read 
to obtain the DATACOL station name, elevation and data type 
code. For both routed flow and single station plots, a data 
type description string is then read from a location in file 
DTCODE calculated using the data type code.

Control then proceeds to the next DO-LOOP, which is the graph 
computation portion of the program. The title for the location 
being plotted is written to the user's terminal. The newest 
block of time-value data available for the station in the data 
base is read from file DATABANK. If stage data is being used, 
AFOSPLOT assumes that the plot is to be a hydrograph, and 
subroutine GETRAT is called to obtain a copy of the station 
rating table from file RATAB. If a rating table shift is 
stored in the second location of the table header, the user 
must decide whether or not to use the shift in calculating 
flows to be plotted. When routed flows are to be plotted, this 
question is repeated for each of the flow stations used in the 
routing. The program then loops through progressively older 
blocks of data until all data needed for the plot period is 
obtained. Subroutine DECODE is called to decode each data 
value, and if the plot is to be a hydrograph, subroutine STG2QUE 
is called to calculate the discharge corresponding to each 
stage value. The version of STG2QUE used by AFOSPLOT includes 
modifications allowing rating table shifts and correct calculation 
of discharge for stages between and including the last two 
stages in the rating table. When the first piece of data is 
read which is older than the starting time for the plot, the 
program proceeds to the next step. If routed flow is being 
plotted, flows from all required upstream locations are "routed" 
downstream and added together to construct the simulated hydro­
graph. For all types of plots, the program then calculates the 
maximum and minimum values occurring during the plot period. 
If 2 or 3 plots are being generated to be viewed as base and 
overlay(s) with a common vertical axis label, the user must 
choose maximum and minimum values that encompass the range of 
values needed for each individual plot. In all other cases, 
the user must choose between maximum and minimum values for the 
vertical axis computed by the program or his/her own selection 
of maximum and minimum values for each individual plot.
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After selection of maximum and minimum values for the vertical 
axis label, the horizontal axis label is written in a position 
below the background grid using subroutine LABEL. The vertical 
axis label and graph description title are written to the 
appropriate locations on the plot using subroutine TEXT. Each 
data item to be plotted is then converted to graphical coordinates 
in pixels, taking into account the maximum and minimum values 
selected for the vertical axis. The graph line is then plotted 
using subroutine LINES. Creation of the graphic product is 
complete after subroutine UTF is called (which in turn calls 
subroutine OUT) which puts out the communication header and 
graphic product definition. All of the AFOS graphic generation 
routines used by AFOSPLOT (TEXT, LINES, LABEL, UTF and OUT) are 
compatible with the new DATACOL-TRADE load.

The last question asked to the user is: "Want another plot?". 
An affirmative response causes the program procedure to repeat 
beginning with "Enter destination for plot" while a negative 
response leads to termination of the program.

B. Equations and Algorithms

The background grid is 3720 pixels wide and 2500 pixels high. 
Therefore the distance x (pixels) spanned on the plot by a one 
hour period is:

x = 3720 /n

where n = plot duration in hours. Given that Vy, Vm-jn and 
vmax a11 have same units, the plotting position y (pixels) 
for a data value is

y = 2500 (Vy - Vmjn)/(Vmax - Vmin) + 200

where: Vy = decoded data value

Vmin = minimum value for vertical axis label

Vmax = maximum value for vertical axis label

200 = adjustment for location of background grid, 
which is 200 pixels above the base of plot.

From this equation it can be seen that the user's choice for 
maximum and minimum values of the vertical axis label controls 
the vertical extent of the graph line.

C. INPUT and OUTPUT Files

Files CONFIG, DATABANK, RATAB, DTCODE, SENSORLIST, and RECARDS 
are used as input to the program. The first five of these are 
standard DATACOL files. File RECARDS was set up at CBRFC as a
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control file for a program (RECPGM) that lists flows at river 
recreational points. RECARDS can contain information on points 
where a data collection platform (DCP) is located at a stream 
gaging station or points where simulated flow is computed from 
flows routed from one or more upstream stations. Only information 
on the latter type of point is needed by AFOSPLOT. The format 
of file RECARDS is as follows:

Column FORMAT Type of Input

1-40 20A2 Name of observation point.

41-42 12 Basin number (at CBRFC:)

1 = Colorado River

2 = Green River

3 = San Juan

4 = Great

43-46 14 Station Number (-1 indicates routing 
point)

47-50 14 First station to route downstream 
(DATACOL Number)

51-53 13 Lag time for first station (hours) 
(Neg. time means flow is sub­
tracted)

54-57 14 Second station to route downstream 
(DATACOL Number)

58-60 13 Lag time for second station (hours) 
(Neg. time means flow is sub­
tracted)

61-64 14 Thi rd station to route downstream 
(DATACOL Number)

65-67 13 Lag time for thi rd station (hours) 
(Neg. time means flow is sub­
tracted)

68-74 Unused
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75-80 F5.0 Weight which is applied to 
calculated flow. This produces 
a weighted flow based on current 
flows at upstream points. If 
this value is left blank it is 
assumed to be 1.0.

At CBRFC, output from AF0SPL0T is stored in AFOS graphic products 
NMCGPHW03 for 3 day plot, NMCGPHW10 for a 10 day plot, and 
NMCGPHW31 for a 31 day plot. For RFC's outside the Western 
Region, the program will need to be modified so that products 
will be generated with authorized regional product ID's.

III. CAUTIONS AND RESTRICTIONS

If the user strikes only a "return" in response to the AFOS destination 
of plot question, the AFOS destination defaults to local.

If file RECARDS does not exist, none of the questions regarding 
routing will be asked to the user, and all routing computations in 
the program will be bypassed.

A station number listed in file RECARDS that is outside the range of 
established DATACOL station numbers will trigger an error message and 
cause the program to skip to the point where the user is asked if 
another run is wanted.

Any decoded data that is less than -90 is assumed to be bad data. 
If bad or missing data occur continuously for 36 hours or more, no 
graph line will be plotted for that period. If bad or missing data 
occurs continuously for less than 36 hours, a graph line will be 
interpolated between the points immediately before and after the 
period. If the day of the month assigned to a piece of data is 
greater than 31, an error message is written and that data is not 
plotted.

In cases where the user is manually entering the low and high 
values for the vertical axis label, the low value must be less than 
the minimum data value occurring during the plot period, and the 
high value must be greater than the maximum data value occurring 
during the plot period. If either criteria is violated, the user 
is asked to re-enter both values. There is no limit to the number 
of runs that can be made in succession but the user should be aware 
of the number of versions of the product that are stored in the RFC 
AFOS system. The user should also be aware of how files are transferred 
from DATACOL to AFOS, as there are times that a generated plot must 
wait in a queue until DATACOL executes the transferring of products 
to AFOS. Some DATACOL functions may cause the plot to wait in 
queue several minutes until they are complete.
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DATACOL - AFOSPLOT PROGRAM

PART A: PROGRAM INFORMATION AND INSTALLATION PROCEDURE

PROGRAM NAME: AFOSPLOT AAL ID:
REVISION NO.: 1.00

PURPOSE: Uses 3, 10 or 31 days of data stored in DATACOL to generate an
AFOS graphic product.

PROGRAM INFORMATION:

Development Programmers:
Donald P. Laurine 
Timothy K. Helble 

Location: RFC SLR 
Phone: FTS 588-5130

Maintenance Programmer: 
Timothy K. Helble

Language: Data General FORTRAN V Rev. 6.16

Running Time: For 10 day plots, about 60 seconds for a single 
plot; 80 seconds for a base and 1 overlay; and 100 
seconds for a base and two overlays. May be much 
longer if foreground is under heavy demand.

At CBRFC, the source code file AFOSPLOT, load line AFOSPLOTL, 
relocatable binary file AFOSPLOT.RB and save file AFOSPLOT.SV are 
all stored on the applications directory APL. To run AFOSPLOT from 
a DATACOL CRT, the save file or a link must reside in the system 
master directory.

The grid backgrounds used for 3, 10 and 31 day plots are generated 
by 3 FORTRAN IV programs on the DG S230 computer. The 3 day grid 
is generated by program 3BACK.SV, and consists of 10 horizontal 
divisions and 6 vertical divisions. Small ticks plotted at the top 
and bottom represent one hour periods. The 10 day grid is generated 
by program 10BACK.SV, and consists of .10 horizontal divisions and 
20 vertical divisions. Small ticks represent two hour periods. 
The 31 day grid is generated by program 31BACK.SV, and consists of 
10 horizontal divisions and 62 vertical divisions. The first, 
third, fifth, etc. vertical lines represent the beginning of each 
day on each type of background grid.

The background grid program load lines are:

For 3BACK: 3BACK VEC2 SLR.LB FORT.LB

For 10BACK: 10BACK VEC2 SLR.LB FORT.LB

For 31BACK: 31BACK VEC2 SLR.LB FORT.LB
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The AFOSPLOT program load line is:

2/K AFOSPLOT ANSWER GETRAT LABEL
FINDSTN READSTN RWLINE IDCOD STRCMP IHALF STRSET STRLOC 
BGTIMR Q64WR GBTERM IRANG JULIA JULHC AILUJ NUUTF NUTEXT OUT 
RANGE FILMA DECODE LINES STG2QUE AOPEN ARWBK ACLOSE LOGRUN 12/C 
0TFLIB0

PROGRAM INSTALLATION

1. Move AFOSPLOT.SV to the directory where application programs 
are stored on the S140 disk system, and link the program from 
that directory to the master directory where DATACOL operates.

2. Run each of the three background grid generation programs on 
the S230, which generate an RDOS file containing the grid. 
Instruct AFOS to store the grid so that it will be included 
when calling out the product. For example, if while running 
program 3BACK the user decided to call the output RDOS file 
3BACK.BG, the command would be:

STORE:DPIF:3BACK.BG NMCGPHB63

Similarly, after running 10BACK and storing the output in 
10BACK.BG, the command would be:

STORE:DPIF:10BACK.BG NMCGPHB62

and after running 31BACK and storing the output in 31BACK.BG, 
the command would be:

STORE:DPIF:31BACK.BG NMCGPHB61

3. Establish products NMCGPHW03, NMCGPHW10 and NMCGPHW31 in AFOS. 
Link the appropriate background to each of these products using 
the KEY commands.

4. Ensure that there is a data path between DATACOL and AFOS.
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DATACOL - AFOSPLOT PROGRAM

PART B: EXECUTION PROCEDURES AND ERROR CONDITIONS 

PROGRAM EXECUTION

1. Before a plot is generated, the user should make certain that 
data exists in the data base for the period of time to be 
plotted. AFOSPLOT has no way of determining whether data to be 
plotted is good or bad, so it is up to user to check the data 
before it is plotted.

2. To run the program, the user simply grabs background control at 
a DATACOL ALM terminal and enters the program name AFOSPLOT, or 
uses a freeground terminal and enters AFOSPLOT/C. A series of 
questions as discussed in the program description section are 
asked to the user. All questions requiring a negative or 
positive response can be answered with a "Y", an "N", or simply 
a carriage return, which is interpreted by the program as an "N".

ERROR CONDITIONS

Four error conditions will cause an error message and no plot will
be generated.

1. If the user enters a station number that is higher than the 
maximum number of stations allowed in DATACOL (MAXS), the 
message "Invalid Station" is written and the question "Enter 
Station DATACOL Number or Name" is asked again. If the same 
error is repeated two more times, no plot can be generated and 
control skips to the statement "Want Another Plot?"

2. If a station number that is greater than MAXS is read from file 
RECARDS, the message "Invalid Station listed in file RECARDS" 
is written and control skips to "Want Another Plot?"

3. If no data can be found for the period specified by the user, 
no plot will be generated and control skips to "Want Another Plot?"

4. An automatic timeout task runs simultaniously with AFOSPLOT. 
If the user waits too long (usually 30 seconds) to respond to a 
question, AFOSPLOT is terminated.
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OAA Computer Programs and Problems NWS WR (continued)
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The National Oceanic and Atmospheric Administration was established as part of the Department or 

Commerce on October 3. 1970. The mission responsibilities of NOAA arc to assess the socioeconomic impact 
of natural and technological changes in the environment and to monitor and predict the state of the solid Earth, 
the oceans and their living resources, the atmosphere, and the space environment of the Earth.

The major components of NOAA regularly produce various types of scientific and technical informa­
tion in the following kinds of publications:

PROFESSIONAL PAPERS — Important definitive 
research results, major techniques, and special inves­
tigations.

CONTRACT AND GRANT REPORTS — Reports 
prepared by contractors or grantees under NOAA 
sponsorship.

ATLAS — Presentation of analyzed data generally 
in the form of maps showing distribution of rainfall, 
chemical and physical conditions of oceans and at­
mosphere, distribution of fishes and marine mam­
mals, ionospheric conditions, etc.

TECHNICAL SERVICE PUBLICATIONS — Re­
ports containing data, observations, instructions, etc. 
A partial listing includes data serials; prediction and 
outlook periodicals; technical manuals, training pa­
pers, planning reports, and information serials; and 
miscellaneous technical publications.

TECHNICAL REPORTS — Journal quality with 
extensive details, mathematical developments, or data 
listings.

TECHNICAL MEMORANDUMS — Reports of 
preliminary, partial, or negative research or technol­
ogy results, interim instructions, and the like.
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Information on availability of NOAA publications can be obtained from:

ENVIRONMENTAL SCIENCE INFORMATION CENTER (D822) 
ENVIRONMENTAL DATA AND INFORMATION SERVICE 

NATIONAL OCEANIC AND ATMOSPHERIC ADMINISTRATION 
U.S. DEPARTMENT OF COMMERCE

6009 Executive Boulevard 
Rockville, MD 20852
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