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INTRODUCT ION

This research work was funded by the Federal Highway
Administration (FHWA). Due to the nature of the pro=-
ject, several reports will be prepared covering individual
aspects of the project. A technique for using the skills
of an interdisciplinary team and a computer program for
the analysis and characterization of regional wind flow
patterns are included in this report.

The evaluation of the 1nterrelat10nsh1ps of land use,
transportation, and air: quality requires the use of
regional photochemical models. The 1nputs to these
models, references (1) and (2), require 1nformat10n
on the temporal and spatial distributions of:

1) Emissions from mobile and stationary sources.

2) Meteorological Parameters

. wind speed and direction both at the surface
and aloft

. temperature as a function of height above ground
. turbulent diffusion
. insolation

3) Pollutants

. hydrocarbons, reactive and nonreactive

. oxides of nitrogen
- carbon monoxide
. ozone

The adequacy of regional data bases varies among urban
areas with regard to:

1) the number of ground monitoring stations for both
air pollutant and meteorological data within the
study region,

2) the distance between stations, and
3) the frequency of temperature measurements, and the

frequency of measurements of the vertical temperature
profile.
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Generally, in order to apply a regional photochemical
model in an urban area, a field monitoring program is
required to develop the air quality and meteorological
input for the models. It is recommended that models
be validated for a particular urban area by obtaining
field measurements and comparing the model results to
the observations. To do this use must be made of the
existing surface wind monitoring network and of the
historical data available from air pollution control
districts, airports, etc. Part of the task at hand is
to determine if the data are representative of the
region where the models are to be applied., In most
cases additional measurements must be made to describe
the surface wind flow field.

Figure 1 presents a generalized flow diagram of a regional
air guality modeling process. Any data which are to be
included in regional data bases for modeling purposes
should be screened for temporal and spatial representa-
tiveness. This report focuses on the analysis of the
regional wind flow field.

The purpose of this study was to develop an approach

and an operational computer program to plot wind vectors
as an aid for the characterization and analysis of a

wind flow field. The approach ' which is presented

in Section IV suggests utilizing the skills of an inter-
disciplinary team. The format of the input data for

the wind vector plot program is compatible with the

input format for the grid model developed by Systems
Applications, Incorporated, (SAI) (3) and the trajectory
model developed by General Research Corporation (GRC). (4)

In Section II the conclusions are presented, and in
Section III the implementation of the findings and rec-
ommendations are discussed.

Details of the wind vector plot program output, input
requirements, and job control language (JCL) are discussed
in Sections V, VI, and VII, respectively. The Appendices
provide supplementary information which includes:

1) an’expiénation of the grid unit coordinate
system used to locate wind stations with an
example showing the conversion from the Universal
Transverse Mercator (UTM) coordinate system to
grid units,
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2) a table of wind directional reporting systems for
converting from 36 point or whole degree systems
to a 16 point system,

3) a iisting of a typical input data file for
the wind vector plot program,

4) a listing of the wind vector plot program
in Fortran IV,

5) input'forms and examples.

CONCLUSIONS:

A comprehensive study of regional air quality requires

an analysis of the wind flow field. An interdisci-
plinary team can utilize the ' approach and computer
program developed in this research to design an efficient,
high gquality, and economically feasible surface wind
monitoring network. This network will provide repre-
sentative input data necessary for regional air quality
models,

IMPLEMENTATION AND RECOMMENDATIONS

In general any agency involved in regional air quality
impact analysis and having access to the computer
facilities at the Stephen P. Teale Consolidated Data
Center in Sacramento, California, can execute the wind
vector plot program. Other agencies may modify the
program listed in Appendix D to operate on their facility.
Air quality engineers, transportation planners, and envi-
ronmental planners will use the methodology and computer
program to develop high gquality wind data inputs for
regional air quality models. The regional models will

be used to assess the impact of alternative transportation
systems on the air environment.

The approaéh and the wind vector plot program for
wind flow field analysis has been tested and is cur-

‘rently used in the ongoing regional air quality impact

studies in the Los Angeles, San Diego, and Sacramento
areas. Primary guidance in applying the methodology
and program was given by the staff of the air quality
section of the Transportation Laboratory in Sacramento.
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The majority of the wind data collection was accome
plished by the respective Transportation Districts.
In addition to Laboratory and Transportation District
interaction, there were varying degrees of involvement
with the local air pollution control districts and
. regional planning commissions. Based on experience in
. San Diego, it is recommended that members of an inter-
disciplinary team be chosen from several of the affected
) agencies in the study region. With broad interagency
involvement a more credible, comprehensive wind flow
field analysis is developed. Also the cooperation of
private land owners can be encouraged for locating tem-
porary wind monitoring equipment, when it is not possible
to find public property which meets siting requirements.

Iv. THE APPROACH

Cverview

The initial step in the application of regional air
quality models is to perform a wind flow field analysis.
The analysis entails the elimination and relocation of
redundant or non~representative wind stations. .It may
be decided that additional wind stations must be estab-
lished to provide an adequate description of the wind
flow patterns in the region. A well defined network

of wind monitoring stations is a key element in the design
of a cost effective study. Only high quality data from
representative wind stations are used as inputs to
regional models.

Figure 2 is a flow diagram of the tasks that comprise
the approach for the wind flow field analysis. The
subheadings in the following discussion are keyed to
Figure 2.

Organize Interdisciplinary Team

To analyze a wind flow field an interdisciplinary team
of experts and practitioners is necessary. Among the
members there should be:

1) a meteorologist familiar with the study region
- and air pollution phenomena,

2) an air quality simulation modeler versed in
computer applications,

ClihPDF - www .fastio.com
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AN APPROACH FOR WIND FLOW FIELD ANALYSIS

ORGANIZE
INTERDISCIPLINARY
TEAM

:

DEFINE STUDY

REGION
SURVEY PREPARE
EXISTING
‘ TOPOGRAPHIC
MONI{TORING
NETWORK QOVERLAY
SELECT
REPRESENTATIVE
STATIONS
_ SELECT METEOROLOGIC CODE EXECUTE
" REGIMES AND DAYS —# INPUT [~ WIND VECTOR
TO ANALYZE DATA PLOT PROGRAM
ANALYZE
OUTPUT WITH pet——-
QVERLAY
DESIGN NG
MONITORING [ DECISION:
NETWORK
YES
INPUTS FOR
. REGIONAL
' MODELS
END
Figure 2
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3) an air quality engineer with field instru-
mentation experience,

4) an environmental planner with knowledge of land
use, demography, economics, and potential growth
of the region.

The team may decide to consult with various other dis-
ciplines, depending on the nature and complexity of the
study. Expertise may be found among personnel in public
agencies and the private sector. After selecting a
leader and determining the composition of the basic
team, the task of region definition can begin.

Define Study Region

The task of study region definition is not trivial, since
it is here that the success, economy, and adequacy of
subsequent aspects of the modeling study are determined.
Redefinition may be necessary at some future date, but

the ability to maintain quality and control of the

whole program is dependent upon the effort exerted at the
outset. As evidenced by experience, boundary redefini-
tion can upset emission inventories, sampling studies,

and computer simulations. Such changes are costly in terms
of time, money, and human resources.,

The air quality modeling regions are either rectangular
or square with the origin at the southwest corner,
Locations within the region are specified by the north-
erly and easterly displacements from the origin, The
region is subdivided into square grid cells. Table 1
in Section VI presents some typical areas in California
with the region limits in terms of the number of grid
cells and the lengths of each side of the grid cell.
Further information on location and ground coordinate
systems is presented under "Survey Existing Monitoring
Network" and Appendix A.

Among the factors that determine the adequate definition

- of a study region are:

1) spatial and temporal characteristics of sources
of air pollutant emissions— both present and future

2) land use, population, and economics- both present
and future growth patterns

www . fastio.com
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3} signifioant'topographic features

4) major bodies of water and unique meteorclogical
phenomena

The following constraints are based on considerations
in the SAI photochemical airshed model. It is not
necessary to encompass "extra-regional® sources of air
pollutlonxylthln the boundaries of the study region.
Influxes of; air pollution can be handled in the airshed
model by deflnlng boundary concentrations, i.e. near
the edges of the region. (35) Region size is controlled
by the number and size of grid cells. The minimum grid
cell size.is 2 kilometers by 2 kilometers. (7) The
current maximum number of cells used in the airshed
model is 5,200. (6) In Los Angeles the cells are
‘“arranged thus: 40 north-south and 80 east-west with a
grld cell slze of 3.2 kilometers by 3.2 kilometers.

Prepare Topographlc Overlay

Since the w1nd vector plot program does not plot eleva-
tion contours, a topograph;c map must be prepared for
analyzing the wind vector plots. Selection of a contour
interval approprlate for the study region is necessary.
For example, in the Sacramento region which is relatively
flat, a contour interval of 50 feet {(l5.2 meters) should
provide more than adequate information, while in San Diego,
which has promlnent terrain effects, an appropriate con-
tour interval would be 500 feet (152.4 meters). Flexi-

" bility in establlshlng an appropriate contour interval
will permit variation in the complexity of the flow field
definition, The map scale is controlled by the region
512e deflnltmon and plot size.* See Table 1 in Section VI.

Survex,Exlstlng Monitoring Stations

All wind monitoring stations within the study region
should be ShrVeyed. A Wind Instrumentation Survey
sheet, shown in Figure 3, serves as a means to evaluate
the quality of data monitored at each location in terms
of instrument exposure, type of lnstrumentatlon, and
other factors at each location. It is also an important
aspect in documenting the wind flow field analysis, the
subsequent val;dat;on studies, and simulations. Assure

‘*In this plot program, the scale in kilometers per inch can be
determined if one d1v1des the number of grid cells in the
east-west direction by the east-west length, and then multiplies
the quotient by the length 'of the grid cell side in kilometers.

: Yo

No of Grid Cells (E=W) ‘?* Grid cell side : .
East-West Length X ‘. (kilometers) = Scale (km/in.)

ClihPDE “onvw . faslio.com
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that the instrument systems have been calibrated recently;
for example, a portable mechanical weather station can

be calibrated in a wind tunnel. Also note any discrepan=-
5 cies in directional orientation of the instruments at =

i their respective locations, and inquire about directional
- orientation checks and procedures. It is recommended

i that photographs and a current survey sheet be maintained
for ALL sources of wind data within the study region.
Photographs of instrument exposure and written documenta-~
tion are needed to support findings and to establish a
complete record.,

ClihPDF - www .fastio.com
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" WIND INSTRUMENTATION SURVEY

LOCATION: BY: DATE:
1. A. MANUFACTURER:

B. MODEL NO.: C. NAME:
2. A. PARAMETER B. THRESHOLD C. ACCURACY

l) WIND SPEED

2) WIND DIRECTION:

3. MAINTENANCE SCHEDULE

4, CALIBRATION SCHEDULE
5. RECORDING INSTRUMENTS

A. POWER SOURCE

B. AVERAGING TIMES

C. RECORDING METHOD
D. DATA HANDLING :
E. PARAMETER/UNIT REPORTED
F. CHART SPEED :
G. SCALES :

H., YEARS OF CONTINUOUS RECORD
FOR INSTR. AT SAME LOCATION

6. EXPOSURE : A. OBSTRUCTIONS : B. TERRAIN :
C. HEIGHT OF INSTRUMENTS :
7. PHOTOS : PANORAMICS AND 'CLOSE-UPS‘

8., COMMENTARY : BY OF PHONE

Figure 3

10

ClihPD wwwLfastio.com


http://www.fastio.com/

ChibhPDF -

Select Representative Stations

Based on the findings of the Wind Instrumentation

Survey, representative stations can be selected. The
major factors that determine station representativeness
are instrument exposure and averaging times for the
readings of wind speed and directions. Stations with poor
exposure and those at which wind data are "instantaneous"
readings should not be used in the wind vector plot pro-
gram or the subsequent analysis. Also, stations which
report wind directions for less than 16 points should not
be included. . Stations for which hourly averaged data can
be obtained should be included in the program and analysis.

SELECT METEOROLOGICAL REGIMES AND DAYS TO ANALYZE

In regional air quality modeling, for either validation
studies or predictions, the emphasis is on determining
conditions that produce high concentrations. Modelers
will provide results for analysis and comparison to the
National or the California Ambient Air Quality Standards.
One of the difficulties in applying reglonal air quality

-models to predict low concentrations is inherent in

the accuracy of the m monitoring equipment. For example,
carbon monixide can be measured to an accuracy of +0.5
parts per million (PPM) with a long path non-dispersive
infrared analyzer. There would be a high degree of
uncertainty between observed and predicted values in
the range of one or two PPM. The wind flow field anal-
ysis will assist the team in determining which sets of
meteorological conditions would produce the higher
pollutant concentrations. For example, for carbon mon-
oxide these meteorological conditions are calm or light
winds and a ground based temperature inversion. For
photochemical oxidant the conditions are clear skies
and an elevated inversion.

Selecting days for validation studies can begin with an
examination of pollutant measurements. A wind flow
field analysis should be performed for days on which
historical air quality data indicate that:

1) pollutant concentrations exceeded the air quality
standards or

|
2) the concentrations approached the standards.

H

11
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" The practice of studying pollutant and meteorological

histories will enable the team to determine which con-
ditions are representative for use in scenarios for
future air guality. The costs to be incurred later in
the modeling process can be reduced by selecting fewer
days for simulations.

Code Input Data

The data to be used as input to the wind vector plot
program must.be presented in the formats discussed in
Section VI and as indicated in Appendix E. The units
of wind speed should be the same among all the stations,
and the units of the directions must be coded in the

16 point reporting system, where 1 is north. Appen-
dix B presents a table for conversion of directional
data from the 36 point and whole degree systems to the
16 point system. The wind vector plot program will not

- perform the conversions.

i”?fjExeéute‘Wiﬂd‘Véctor'Plot Program

When the data are properly formatted, converted to the
appropriate units, and in a form suitable for acceptance
by the computer, e.g. cards or magnetic tape, the wind
vector plot program can be executed. File composition
and job control language are discussed in Sections VI

and VII, respectively.

' Analyze Output With Overlay

" 'Phe hourly plots of wind data can now be analyzed with

ClibPDF - vy faslio.com

the topographic overlay. Redundant stations can be
identified. Areas with limited or no coverage can be
noted, as well as "sensitive" areas; e.g. schools,
hospitals, and potentially high pollutant locations.

Decision:

‘At this point the team can decide whether or not the

existing wind monitoring network adequately describes
the wind flow field for the "worst® meteorological
regimes., "Worst" regimes are those which produce the
highest pollutant concentrations.

12
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NO: Design Monitoring Network

If the decision is that the wind flow field needs
further description, the team can utilize the
plots to relocate redundant stations or site
additional stations in areas with little or no
information.

The scheduling and duration of data collection for
designing a monitoring program to describe a represen=-
tative wind flow field will vary according to the
amount and quality of existing data, the significant
meteorological regimes, and the amount of additional
data required. The schedule to monitor wind data
should coincide with monitoring for the primary and
secondary pollutants, generally winter and summer,
respectively. References (8) and (39) provide further
information regarding pollutant seasons and wind data
collection schedules.

After a sufficient amount of wind monitoring has

been completed, the process can be iterated with

the re-entry point in Fiqgure 2 being "Select Meteoro-
logical Regimes and Days to Analyze." When the team
members are satistied that the wind flow field is ade—
quately described, they can proceed with the final task
of the wind flow field analysis.

YES: Inputs for Regional Models

If the wind flow field is adequately described,
the team can submit the station data (Type 2
and Type 3 cards as described in Section VI)
for use in regional air quality models.

At this point the wind flow field analysis for the
time period in question is completed.

OUTPUT FROM WIND VECTOR PROGRAM

Output from the wind vector plot program consists of a
plot tape and instructions to the CALCOMP plotter operator
at the California Teale Data Center (TDC). The user
receives his own copy of the instructions in addition

13
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to listings of his job control language, and device utili-
zation reports. An example plotter instruction sheet is
shown in Figure 4. Only the plots of the hourly averaged
wind vectors, and not the magnetic tape, are received by
the user via the normal output routing process from TDC.

A plot consists of:

1) a frame, either a square or rectangle, which repre-
sents the boundaries of the study region, oriented
with the top of the page as true north.

2) hourly;ﬁind vectors at each station within the frame,
‘'with the magnitude of wind speed plotted above a
square station symbol.

3) the date (year, month, day) and time (military)
within the lower left cornexr of the frame.

A wind vector orlglnates'at the center of the small
square station symbol and extends in the direction from
which the wind blew a length commensurate to the magnitude

:Qf.the wind speed. A barb is added to the head of the
‘Vector poirnting in the direction to which the wind blew.

'As many as 24 frames can be plotted, one for each hour of

VI.

wwwvw fastio.com

the day. As pointed out in the description of the con-
trol cards in Section VI, the user may select which hours
to plot. After the final frame is plotted, the 6 digit
volume serial number of the plot tape is plotted. Figure
5 shows a reduced plot of a final £frame.

INPUT TO WIND VECTOR PROGRAM

The input file for the wind vector plot program is organ-
ized as follows:

First, 2 control cards (records) which provide
routing, labor cost, starting and stopping
hours to plot, and other information. Cards

" are identified as "Control 1" and "Control 2"
" in Appendix E.

Second, a collection of cards (99 maximum) with
station name, number and (X,Y) grid unit
coordinates. See Appendix A, Explanation

of Grid Units. Cards are identified as
"Type 2 cards" in Appendix E.

14
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SAMPLE PLOTTER INSTRUCTION SHEET

N ) . o R —-— —_ —r—- —_— e e e

JOB EXECUTED ON DECEMBER 08, 1975
|

PLOTTER INSTRUCTTIONS EOR TAPE NO. = 011255

ATTACH THIS NOTYE TO PLOTTER TAPE

e sl 3 Aol e e A e e sl o e R o sl sfe e o e sk s de A o e afe sl ol ok 3k e sl o ol 2l e ek e ok ok s seoe el o o ek ko
USE 11 INCH WIDF WHITE PAPER

START PEN AT LEFT EDGE OF PLOTTER

USE NO. 3 PEN -

o e ok Sie sl o o s e e ol ol sk s ok e ok ol o e sk o ok ok 2 a e alk ok o ok ak sl djeafe 3 e 2 e 2k sl o o e A alkcoli Ao o o ol e ol

292 INCHES 0OF PAPER REQUIRED

24 PLOTS ON THIS TAPE ~— LAST BLOCK ADDRESS = 999

SEND CQUTPUT TO TRANSLAB 5900 FOLSOM RACIN 9-444-48B46

LABGR COST v9igl JOBNAME IS TMENVWP3
s 5 o o 0 o003 e sl ok b el kel o o Rk sk e e ook o o e o e et o sk ok sk g ok o sk ool e e ok ok ok

Figure 4
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SAMPLE PLOT

OF A FRAME
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and Third, pairs of cards for each station (99 pairs
maximum) with provision for recording 24
hourly values per card. The first card of
a pair has wind direction values based on
. the 16 point system where 1 is North. The
. _ ' second card of a pair has wind speeds.
' Cards are identified as "Type 3 cards" in
N _ Appendix E., All the control and data cards
- must be 80 column records.

Input formats for Type 2 and 3 cards are compatible with
those of the data preparation programs for the Systems
Applications, Incorporated, photochemical airshed model. (3)
Type 3 cards are compatible with the wind data format for
the DIFKIN trajectory photochemical smog model. (4)

Appendix B shows a table for converting a 36 sided or a
whole degree wind directional reporting system to a 16
point system. There is no reason to store data with
greater refinement than in the 16 point system because:

1) input files for yregional analyses usually involve
other information such as traffic ahd emissions data
for which future predictions are of questionable
accuracy.

2) wind data are normally an hourly average.

Appendix C shows a printout of a file that is set up
to plot 16 frames.

Descriptions of the data fields, explanatory notes,
examples, and forms for coding input are in Appendix E.

In an urban area there may be numerous meteorological
sources that monitor surface winds. However, due to
instrument malfunctions, maintenance and calibration
schedules, etc., hourly data from staticns may be

missing. Similarly the number of reported calms within

an urban area must be analyzed. Calms are a function

of: 1) instrumentation response characteristics,

2) instrumentation calibration and maintenance, 3) instru-
ment exposure, and 4) averaging time. To properly analyze
those stations having instrument malfunctions or recorded
calms, it is recommended that the procedures below be
followed: _

17
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: -

3)

Maintain a DAILY DIARY which shows:

. stétion name
« . location coordinates (Universal Transverse
Mercator and grid units)

e hours for which the data are:

a) - hourly averages
b}  instantaneous readings
or ¢) MISSING or to be discarded because of
instrument malfunction.

Such a diary enables the user to verify that the
input file is set up correctly for CALMS and MISSING
data. A printout of the file showing the Type 3
c¢ards should be checked against your diary.

Code CALMS thus:

On the direction card show any valid nonzero
directional value, and on the speed card show a
zero or blank. The plot of a CALM shows the
numeral zero above the square station symbol.

Code MISSING or data to be discarded thus:

On both the direction and speed card leave
blanks, Nothing is plotted for a station
reporting MISSING data during a particular hour.

You may submit data with a mixture of CALMS,
MISSING and normal readings if that is what you
have for a given day. However, since these files
will ultimately be used in photochemical models
to predict hourly concentrations of pellutants,
it is recommended that the hourly rather than
instantaneous readings be used.

Some typical sizes and orientations for modeling regions
in California are shown in Table 1. Plot sizes may be
varied to fit the overlay maps. The plot size for the
North to Scuth dimension should be less than or equal

to the plot paper size.

18
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Sizes

Region and Plot
Side
Lengths East to_West North to South

Area in of Plot [No. of Plot No. of |Plot Paper

Cali- square Size Grid Size Grid Size
fornia cell Inches| Cells Inches Cells * Inches

(Kilometers)

Los
Angeles 3.2 16 80 8 40 11
San
Diego 2 8 40 16 80 30
Fresno,
Sacra-
mento,
Stock~-

ton 2 10 25 10 25 11

*See Appendix E, Control Card No. 2

Table 1

Since the wind vector plot program does not convert units,
it is the responsibility of the user to assure that
wind speed units are consistent for the stations represen-

ted in the wind data.

to daylight savings time.

There is no provision for converting

Therefore,

code the wind direc-~

tion and speed values in the appropriate columns on Type 3
cards for Pacific Standard Time.

Establish all the Type 2 cards for your region and
include them in each execution of the plot program.
This precludes repetitious modification of CONTROL CARD

2,

field 1,
plots for several days,

(number of stations) when you are making
some of which may not have

pairs of Type 3 cards for each of the Type 2 cards.

More simply stated,

include all the Type 2 cards in

execution, even though you cannot supply Type 3 carxds.

However,

a corresponding Type 2 card.

for each pair of Type 3 cards you must have

The Type 3 cards submitted for execution should include
data from one date only.

www . fastio.com
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Since the wind vector'plot program does not sort or

edit the input, before an input file is submitted for
execution, the following items should be checked:

1) Format - All data must be coded in correct positions

{columns) on all records.

2) Sequence - Contiol Cards 1 and 2, Type 2 cards,
then pairs of Type 3 cards, alternating direction
and speed for each station.

3} Date - The dates on Type 3 cards should be the
same., Plotting several days of data in one execu-
tion would not be very useful.

4) Number of Records

_ a. 2 control cards

+ b. Type 2 cards, less than or equal to 99,

T4 ¢. An even number of type 3 cards, but less
than or equal to 198,

5) SzntaxiLy Check for the following common errors
in data entry:

a) commas in place of decimal points
b) "o" in place of "0" {zero)

¢) misspelled station names between
Type 2 and Type 3 cards.

~d) decimals in integer fields

e) alphabetic characters in numeric
- fields

i

JOB CONTROL LANGUAGE (JCL)

A schematic of the JCL needed to execute the wind
vector plot program at the California Teale Data

‘Center is shown in Figure 6. The bold printed

characters are required. Figure 7 is a JCL input
document for Teale Data Center users. An explanation
of the data definition (DD) statements follows.

20
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SCHEMATIC OF COMPLETE JOB DECK

TYPE 3 CARDS

TYPE 2 CARDS

( CONTROL 2

( CONTROL 7

/// FTOSFOO! DD %

/// FTO6FOO0! DD

(//FTOQFOOI DD

/// PLGTTAPE DD

W/STEPLIB DD

///‘ EXEC PGM = ENVI43WP

W/ % F6RMAT

/// TMENVWP J5B

/

JOB DESCRIPTION CARD
(T0C 024 )

Figure &
21
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DD Name Explanation

STEPLIB Name of library where executable
' program is stored.

PLOTTAPE Nine track 800 bpi plot tape
: ocutput which goes to plotter
operator at Teale Data Center.
Other forms of CALCOMP software
may use FTOBFOOl.

FTO9F001 Printed output file sent
directly to operator of plotter.

FTO6F001 Printed output file routed to

' . user (see Figure 4),.

FTOS5F001 ' Input file, which in Figure 6
is a deck of 80 column punched
cards.

For use at other computer installations the JCL may
require some modifications. Similarly it is expected
that the wind vector plot program itself will have -

to be modified for execution at other computer installa=
tions. For this reason a listing of the FORTRAN IV
program is presented in Appendix D. A gualified com~
puter programmer should have little dlfflculty making
such modifications. :

The plot'subroutines belong to the CALCOMP software
package currently in operatlon at the Teale Data Center,
The wind plot program requires approximately 77,824
bytes (76K) of core for execution. It was complled

by using the FORTRAN G compiler and executes on the

IBM 370/168 at Teale under VS2, release l.7.

23
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Explanation of Grid Units
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Explanation of Grid Units

Measurement of distances in grid units is relative to the
southwesterly corner of the study region (origin) and is
specified by X (easterly) and ¥ {northerly) displacements
therefrom.

Stations are usually located on United States Coast and
Geodetic Survey (U.S. C.G.S.) 7 1/2 minute quad sheets by
utilizing the Universal Transverse Mercator {UTM) metric
coordinate system. Grid cell size is usually in kilometers,
thus it is advantageous to determine station coordinates in
the UTM system to simplify the conversion to GRID UNITS, as
demonstrated in the following example. .

2000 meters

1 Grid Unit for Sacramento Regional Study
UTM origin is:
2000 meters Xo(Bast) = 616,000 meters
1 Grid Unit Yo (Noxth) = 4,245,000 meters
1l GRID CELL _ , UTM coordinates for Wind Station

at Roseville Fairgrounds:
Xr(Bast) = 648,250
¥Yp(North) = 4,291,050 meters

Convert from UTHM to GRLD UNITS:

XG.u., = __L_ - = 16
3555 (648,250-616,000)= 16.12

1

¥g.u. T 5555 (4,291,050-4,245,000)= 23.02

www . fastio.com
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The conversion of a 36 sided or whole degree directional
reporting system to a 16 point directional reporting system
is done using the following table extracted in part from the
U.S. Weather Bureau Tape Reference Manual, TDF14:

- Directional Reporting System

16 point 36 sided Whole Degrees
) 1 North 35=-36~01 349-11 (Clockwise)
2 -North-Northeast 02-03 12=-33
3 Northeast 04-05 34-56
4 East-Northeast 06-07 57-78
5 East 08-09=10 79-101
6 East=-Southeast 11-12 102-123
-7 Southeast 13-14 l24-146
8 South-Southeast 15-16 147-168
9 South 17-18-19 169-191
10 South=-Southwest 20=-21 192=213
11l Southwest 22-23 214~236
12 West-Southwest . 24=25 237-258
13 West . 26=-27-28 259-281
14 West=-Northwest 29=30 282~303
15 Northwest 31-32 304=~326
16 North-Northwest 33-34 ' 327-348
B-1
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APPENDIX C

Sample Listing of Wind Vector
Input Data File
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APPENDIX D

List of Wind Vector Plot Program
in Portran IV

This software is designed to operate at the
Teale Data Center of the State of California
on the IBM 370 computer. Minor modifications
may be necessary to make the program opera-
tional at other installations.
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C MAIN PROGRAM = READ CUNTRILS + DATAces CALL STAPLT £ PLIMEG

C GENERALIZEDG (SOMEWHATY isY JIM RACIN . & MARLCH 'S5
C PLOT WIND DATA 12720777 Dy WHITNEY
C MODIFIED BY JoRAULIN24 JAN TS5 e NO COORLIMATE TRANSFURMS e ALL 0F THE

C WIND GATA (FORMAT 3) 1S PLOTTEDs REGARDLESS OF AVERAGING T1iME o

-

LG

20

306

40

S0
&0
70

100

"€ PAPER LENGTH CALC- *29=SpPACt BETWEEN FRAMES, Y4 '=LENGTH OF VOL=5EK #

(gl e)

ChbhPDF - wn

DIMENSION STAX(99),STAYI99) 4 JPOINT(24) 3 JPSTAL24,59)
DIMENSION STASP(24,99) JNAMSTAL99) s IDEST(10) s Jubn{2)
BATA IWS/TWS */,1W0/ '%%0 2/

READ (594) IDEST,LCC,JUBN

FORMAT (LlOAGy6XpA4soXeZhd)

READ (£91) NSTA,JSTRTyJSTOP s INIDE ¢ 1PENgXMAX 9 YMAK 9 RGH 1D
FORMAT (5(3X4I2)510Xe3F5e0)

DO 10 J=1.NSTA

READ (542) NAMSTACJ) 95 VAXEI) 9STAY ()

00 5 K = 1424

STASPIKsd) = 00
JPSTAlKLJ) = O
CONTINUE

CONT INUE

FORMAT {3XA493X92FS a0}

REAG (5434END=100) JOATERSTALKVAR ¢ JPOINY

FORMATY (1643X0A% 012X en3eaX2412)

DO 30 J=14NSTA

IF (KSTALEQeNAMSTA(Y)) GO YO 40

CONTYINUE

GO Ty 20

JSTA=J

IF KVARSEDQGIWHS ) LD TC &0

IF (KVAReNESIWD ) &U Tt 2G
GO 50 J=1924
JPSTAL{J ¢ JSTAY=JPOINT (D)

CONTINUE
GO TD 20

G0 70 J=1,24

STASPUJyJSTA)=GPOINTY)

CONT INUE

60 TO 20 ,
CALL STAPLY (JSTRT wJSTUPSNSTASSTAXySTAY ySTASF 3 dFSTAJUATE,
EXMAX g YMAX ¢ XGRID} :
NPLOT=JSTOP=JSTKT+1

IXMAX=XMAX

ILONG = NPLOT # ( 2 + IXMaX ) + &

CALL PLTMSG (NPLDT pIPENsIWIDE »ILONG 99 9LCCyIDEST 9 SGEN)
STOP

END

SUBRUUTINE STAFLT (JESTRT2JSTUPINSTASSTAX o STAY s STASy JETF 9 JDATE
SAMAX y YMAX 9 XGRIT)
PLOTS A wWiInDG VELUCITY VECTUR AND PRINTS
MAGNLITUDE AT eAUn STATION FROM JAVTRT THRU
JSTOP HOURS

D-1
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GW LUNDBERG SYSTEMS APPLICATIONS INC

JSTRT = STARTING HDUR

JSTGP = FINAL HOUR

NSTA = NUMBER OF STATIONS

STAX = X COURDINATE OF STATION

STAY = Y COORDINATE GF STATIGN

STas = STATION WIND SPEED/MPR

JSTP = STATION WIND ANGLE IN POINTS

MODIFIED BY Je RACIN 6 MAR ?75--~PROGRAM CORRECTED SO THAT NORTH DATA
IS PLOTTED PARALLEL TO DIRECTION OF PEN MOVEMENT, l1efo Y DIRECTION,
Tt DATE IS NOW PLOTTED AN ADUITION TO THE TiMbe ALSO THE STAKRT

AND STOP HOURS MAY AE SELECTED BY THE USERe

DIMENSION STAXINSTA)y STAY(NSTA), STAS(24¢NSTAYy JSTP(244NSTA),

$ MAG(31), JBUF(L000)

HOLLERITH ARRAY UF WIND SPEELS AND HOURS
UDATA MAG /2H 04 2H Le 2R 24 2h 3y ZH 44 20 g 2B &y P2H Ty 2H 8y
£H 9y 2H10y ZhH1l1l, Zrilly 2HIZ, 2H14y 2H15¢ 2H16, 2H1IT, ZHlG,
2"19, 2H20, ZH2 1y 2122, ZHZ23 9 ZHZ4, ZHZ2S 4 2HZ6, 2HZT gy 2HZ28,
2"29’ 2130/ i
DATA XSPACE/Z2e0/+BRESZ/0el2/ s

TWOPI /642B3LU531/, PIOVKZ /5e570796337,

PIOVRG 70452359678/, PIOVRE /04392699087,

BOXSZ 70607/
INITIALYZE PLOT =~ VARIES FROM MACHINE T
MACHINE -

CALL PLOTS (JBUF, 1G0U, LDEV)

DETERMINE UNIT SYZE

UNITSZ=XMAX/XGRID
JBEG = JSTRT + 1
JEND = JSTOP + 1}

DUTER LOUP FOR EACH HOUK STARTING AT JSTRY AND

RUNNING THRU JSTDP

DO 200 J=JBEGe JEND -

MOVE PEN UVER PXSPAGE' INCHES AND #ESET ORIGINe
DRAW FRAME EUR THIS HOUR

"CALL PLOT (XSPACE, 040, -3}

CALL PLOT (GeOy YDWNy -3)
CALL PLOT (CaOy YUP, ~3)
CALL PLOT (040 YMAX, 2)
CAaLL PLOT (XMAX, YMAX, 2}

-CALL PLOT (XMAXy 040,y 2)

CALL PLOT (Q0e0y O0aly 2)

PRINT TIME & *YYMMDD?® UATE IN LOWER LEFY CORNEHR
X = 0«25 :
Y = 025
CALL SYMBOL (Xy Ys SZLTy oHYIME =2y Galiy 6)
X = X + TaD * SZLT

JTIME = MAG(J)

CALL SYMBOL (X, Yy SZLT, JTIML,y O&liy £)

X = X + 20 % SZLT"

0005 ¢
G005 3
00054
0005 =
0BOGS ¢
20057
o005
ul0sw
Q006 L
OGO )
0006«
0006 »
G006 w
G006
00060
0087
000
GC0b v
Q007U
OG0T
aQ07e

SCALE 70410/, YUPs YDWN /005y ~11e0/y LDEV 708/¢ SZLT /0a14/,00073

007«
60075
00076
00077
G007 x
00079
00080
ITH B
¢00s 2
40033
GO0GE 4
900a%
000380
GO0u ¥
CO0un
0008y
0009
Q009
0009 ¢
Co09 s
00094
LwoO0%»
0009¢
G009 7
000%H
G0 Y
60100
0Cl01L
noloz2
00102
G0104
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CALL SYMBUL (Xy Yy SZLY, BHOCG MLUKSy Oelly 5)

X=0 25

Y=0a58

CALL SYMBOL (XsYySZLT»THDATE = 40o0s7T)

X = X + T * SLY

DATE=FLOAT(JDATE)

CALL NUMBER (XyYsSZLTyUATE 9CeCGy~1) .
LOUr fFoOr FLOTTiING WINDO VELOCITIES FOR. EACH

_ STATION

DI} 100 K=l NS5TA _ -

) IF WINMD CIRECTION IS ZFRD SKI¥ 1115 STATYION

IFf JSTPULUWK) ebwe G) GU TO LU0
PLOT A SMALL SQUARE AT STATIUN LOCATION
UNLESS CDORGINATES AnE TABDO

X STAX(K} ¥ UNITFSZ

YD LTAYIK) * UNITS:

IF (X0 &46Te XMAX) GO TO 100

IF IXC oLT s O8l:) GO TT 00

IF (YU oGTe YMAX) GG ¥0O 100

IF (YO oi.Te UeD) GU FO 100

CALL cYMBUL IXO, YO’ HGXSZ, ny 000' -1)
CONVERT TO CURVENTIONAL POLAK (Uuh!th?Eb
WITH POLE LINE KUNNING NUORYH = Y

THETA = JSTP(J4K)

RHO = STAS(JyK)

THETA = AMGD ((THETa+7e) ¥ PIGVRGy TWOPI)
THETA = TWUPI = THETA
TRANLFURM YACTA S0 THAT PULE LINL RUNS CAST =
FPHIE = AROD (ThETA+PIOVRZ, TWOFT)
CALCULATE SCALED X AND Y COOsDINATES UGF THE
VELOCITY ~= U aND W
SIGMA = SCALE * &HO
U = SIGMA %= CLS (PHI}
V = SIGMA # SIn (PHT)
MOVE VECTOR T STATVION
X1 = XC + U
YL = YO + Vv
AND gRAw VECYONy BUT MAKE Suie 1T STAYS wiTHIN
BOGUNBARY (FUOAGIVE THe REDUNUDANT CODING)
NUOBRB = ¢ ‘
IF (X1 oGTe XMAX o0Re X1 otTe GoU} NOERB = 1
IF (X1 eiTe XMAX) X1 = XMAX
IF (X1 «LT. Ga) X1 = 500
IF (Y]l «GTe YMAX olRe Yi oiLTe (e} NOERE = 1

IF (YL o6Te YMBEX) YI = YMAX
IF (Y} olTe QOa) Yi = Ga0
CALL PLUT (X0y YO, 2)
CALL PLOY (Xly Yiye &)
AUDEL ThE #AARE UNLESS VECTOK HeS BUMPED SOUNCAKY
1F INGBRE oEQe 1) GO TU YO
Chl = PHI + PILVRG
Xz BRBSZ = C0S (CHI)
Yz BRESZ * SiInN (CHTY

LI

X

B0LOE

GOl0c:
00107
G0r 0
L{0) SeAs

I g

GGr1?
0Cc11 .
oY1l
(LI05 B (T
001 L
00LY e
GC1lr
0011 =
(S165

o012

012
oolz:
15107 S
00124
noLz2:
GoLlZ2 o
)
00Lr2 .
a0y rc
0013,
015 .
GOLa o
(0135
Golda
uGl3s
G0l3e
30137
0GL3Ae
Gol3y
G0r40
01l4 )

A0 42

0014 =
Q0144
GGlas
116) FY.
0014
S0lar |
0Glage

G015
GOLY |
LOYF
0OLH 2
J0LE
Goles
COl5e
oY= 7
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= X1 — X2 0015
¥2 = Y§ - Y2 ' 00159
CALL PLDT (X2, Y2,y 2} - 00Len
C DETERMINE INOEX INTC HOLLFRYITE AKRAY MAG 00161
10 JRHO = IFIX (R0 + . 0el) + 1 GGlee .
- IF (JRHU oGTe 31) J&RUC = 31 GGle s
C NOW PRINT SEEEU ABOVE LITTLE SQUARE 00164
CALL SYMBOL (X0-85Z1Ty YO+0ol0y SZLT, MAG(JIRHU), 020y 21 ulle:
... 100 COGNTINUE nalée
(o ALL JUNE WITH STATICNS FUR Trld nCuk 001¢ 7
. c MEVE ORIGIN Ti) LGWER RIGHT CLRNER UuF FRANME G015
. CALL FLUT (XMAXs 000y =3} - ullot
200 CONTINUE - ' GOLT+
c ALL OUONE = (LLSE PLUT FLLE 5817
' RE TURN : nelv.
(U R

END
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SUBRUUTINE PLTMSG (NPLG[,lﬁhN,IﬂlHE,lLUNG,IUNET;LCCyIDfhT.JUHNl LT

C MODIFLIEDL BY JIM RACIN 6 MaRCH 7% G177
C SENBS MESSAGE TO PLOYTER DPLRATIWR 3/ (4 N I AN 00 e
ct**4:&*******#*#*#**:***#*x#mzs**v*za*wu*v***#**x#**»:*tu*#w****#gxm#* a0r77
: C NPLDT = NUMLER OF PLOYS QuTpPuT ATNT Rt Ra) oL
C 1IPEN = PEN TIP NUMBER = IaF e LINE WYDTH (INTELILR®G) GoYr7re
. € tWIDE = 11 INCHES, UR 30 INCHES = WIDTH GF PLOTE CINTELERSG ) GOLEt
a C ILONG = THE TUTAL LENGTH UF PAFER NEEDED FUR PLOTTIMNS (INExg) GOl
C ITAPE = VOLUME SERIAL MIMEER DF The PLOT TePE (15T %4) D 00bG e
C IDEST = OeSTINATIUN-ROUTING INFLRAATION 40 ALPHAS) 0Dy -
c LCC = LABUR COST USED ON JOGB CARD to ALPHAS)Y COT e
C JOBN = JOBNAME USEDR ON JUB CARYD {3 ALPHASYE o1y .
C ulile ¢
c JUNIT NUMBER 9 IS USEU FrOR PLOT MESSAGE T CRRATIR AT TLtELF o N0t
C JZ/7FTOYFO0Y  Lb SYSUUTzw'DCB=(R££Fﬁ=F8A,LRtCL=133.hLKSlZE=L31) J0LES
C SR 3 4 35 S A
c CONTROL CARD INPUTS THAT ARE REAU IN MAIN- TORS Vbl Cy JOBR s IWILE y 1FFNUOT Y
C . IR
C NPLUT ARD ILONG ARE CRLCULATEL IN MiiNe L 0niy,
Ct**;;**t»**#**z****¢¥#**s*m*:4*##*x###**##*#*w*#w##*&a##$$$m*$**$**#:* (LY -
DIMENSIUN'IDAY(S!,ITAP%tZ!,quST{lﬁl,JUbN!Zl R R ¢) R
CALL UHOATE (49 13AY) , (o) K23
Call SERLALCITAPE, IHRR) GOloee |
IF (IFRReNE AN &1 Tit 40 _ UGLY T
WRITE (JUN1T,11) IuAV,iTAPt.LﬁHUt.IPEN.ILBNG,NPL“T,lUFST,LCC,JHSNDG!QL
WRITE t6,1GL) IbAY,lTAPEylwlDE.lptN,ILDNG.NPLHT,IDEST'LCC,JUbNﬂﬁlvw
CALL SYMBOL (0.1 YA PR LY 4N ITAvaugnfé' . G20
CALL PLOT (06040 a0e99%) ' co201.
G Y0 100 0620y
40 WRITE (64102) : ooz2nr
100 RETURN 002 4
$01 FORMAT (%5i®,T15, 0B LXELUTED Ol YeaAu ALl S . ’ 0020
I T159*PLOTTER INSTRUCTIONS Fuw TABE Nie = "Jhapn.0/ 0020w
2 TS5y "ATYACH TrHIS NUT: TU FLUYTER TaAREY,Z// 0G20 ¥
3 T10gxalsH* k% )/ , G028
9 TIOgPUSE "4T24% INCH WibtE WHITE FAPERY/ , D027
o T10, *START Pen AT LETY EUGE OF PLOTTERY/ Go2Ld
7 TIDy "USE NOwe %4142,9 tEN/ ' GOsLd
8 TiOsLalatixexx)/// ' : 1021 2
- T TiS5y 49" INCHES UF PaPER REUGUIRKELY 2/ ‘ G2l -
A T154149% PLOTS ON THiS TAFE — LAST ELOCK AUBDKLES = wgQesr/27 D021«
B TIO, *SEND DUTPUT 10 Yy10Aa//7/7 : G021y
“ C T104"LAEOK COST Vohorg? JUOBMNAME IS Yo lnL, 0021 &
O TYOsNatarkxxx}t//) ' BOZ2 1
102 FORMAT ({YYIERRO& IN PLI-T TAPE VULUME ASSYGRMENT ) a0zl
END G2l
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APPENDIX E

Input Forms, Explanatory Notes, and Examples

ClihPDF - www .fastio.com


http://www.fastio.com/

ClihPD

astl

0.co



http://www.fastio.com/

WIND PLOT CONTROL CARDS

'CONTROL 1 SEE REVERSE SIDE FOR EXAMPLES

DESTINATION LCC JOB NAME

|Itl||||||l1|tl|4'|||I1l1|||l||||||||r[| [ | .TI.E|MV|W|H

- )
2 "

b A

47

o
hd

20

30

[ o
0n

DESTINATION - Routing information: it is recommended that
you include information appropriate for
courier from TDC to your installation.

LCC - Labor Cost Code: Same as on the "JOB" card.
JOBNAME - Same as on the “JOB" card.

CONTROL 2

TOTAL IBEGIN | END [ PLOT PEN EAST/|INORTH/| NO.
STA. | PLOT |PLOT |[PAPER WEST |SOUTH| GRID
CARDS|HOUR |HOUR | S1ZE | SIZE , LENGTHLENGTH|CELLS

= 7 R = T

/” 1 4 1 %/ I % [ ] %A 4. L1 L1 L1 1 1 [ |
- ele - nle ek - o 4 s o E

TOTAL STATION CARDS - Total number of Type 2 cards; 99 is maximum. )

BEGIN PLOT HOUR - Begin plotting at this hour. {00 for midnight)
i Integer values,
“END PLOT HOUR - End plotting after this hour. right justify,

PLOT PAPER SIZE - See table I, section ¥I

PEN SIZE - Use a 2 or 3 (2 = smallest recommended ink pen size).

—
EAST/WEST LENGTH - Length of region in inches in east/west direction. Pecli"(ljdl \:ﬂiues.
) include the
NORTH/SOUTH LENGTH - Length of region in inches in north /south direction, * decimal point

. in a separate
* NUMBER GRID CELLS - No. of grid cells along east/west. See table i, section ¥IT | coiumn.

*Do not exceed "Plot Paper Size" for N/S length.

BY: SOURCE:

VERIFY
CHECK : E/A:

E-1

ClihPDF - www .fastio.com
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CONTROL CARDS

WIND PLO

o ‘7 ' INSTRUCTIONS AND EXAMPLES
_CONTROL 1 -
h - DESTINATION LCC| |JOB NAME
TR ANMSLAL 59.00, Fo.LSoM \ RACIN, bt d B A V468 WA,
'DESTI_NATION - Fi‘outinij infdrmatibn: it is recommended that
o you include ‘information appropriate for
. courier from TDC to your installation.
 LCC - Labor Cost Code: Same as on the "JOB" card.
" JOBNAME - Samé' as on the “JOB" card.
CONTROL 2 o
|TOTAL[BEGIN | END PLOT |"pEN EAST/[NORTH/| NO.
STA. | PLOT [PLOT |PAPER SIZE WEST [SOUTH|GRID
CARDS|HOUR [HOUR | SIZE | _ LENGTHILENGTHICELLS
L~ 2 L~ = C= |
43./)///. .4-/ /A/./‘/% 2 120 -, 0| /0, 914,80, 0

—

TOTAL .STATION‘ CARDS - Total number of Type 2 cards; 99 is maximum.
BEGIN PL:OT HOUR - Begin plotting at this hour. (0O for midnight )
END PLOT HOUR - End plotting ofter this hour.

PLOT PAPER SIZE - See table I, section I

PEN SIZE - Use a 2 or 3 (2 = smallest recommended ink pen size).

Integer valyes,
right justify.

—J
'EASf/§WEST LENGTH - Length of region in inches in east/west direction. Pecli“c\iﬂl\;ﬁlues
: o include the
NORTH/SOUTH LENGTH - Length of region in inches in north/south direction.* decimal point

in a separate

'NUMBER GRID CELLS - No. of grid cells along east/west. See table |, section T | column.

axt

*Bo ‘not exceed "Plof Popér-=_Sizg"' for N/S length.

SOURCE:

BYL

VERIFY

. CHECK: _.__ _ - ‘ E/A:

ClihPDFE ~ v .laslio.com
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"WIND STATION COORDINATES

TYPE 2 CARDS FOR INSTRUCTIONS SEE REVERSE SIDE

STA| STA X Y STA| STA | - X Y
NO {NAME COOR | COOR NO INAME COOR|COOR
; - C I 15(16 20 I 34 7 I L L
S i A AR Ll AT W
s N Ll ol el
AT AT AT 1 TP
' EPETE E ' RTTIN A
M R . TR A
i S A P ETITE I IR
T TR AT N TR L Je
I . PR B T T
N s ey A T R
T R L L I T
| | S T I T ' 1 11 | T |
N I AT T A A
T IR I I AT NN
T T A ta 1 AT N
. N i I
' A A 1 IS N
. Lo ST S T AT B
I I I Ll AT N
, L N Lad s e
P RIS Ly AT PRy
' I L ey i S
N B ETEI AR I AT
BY: SOURCE:
VERIFY
CHECK: E/A:
E-3
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WIND STATION COORDINATES

TYPE 2 CARDS INSTRUCTIONS AND EXAMPLES
STA[STA X Y | STA| STA X | Y
NO [NAME COOR | COOR NO [NAME COOR | COOR
| 3|4 7 1] 15]16 20 1 3|4 7 Il 1516 20
rollesps /5.7 1 20,3 /57Res3|  |24.6 124.9
9J \MATH Jo. 2| 245 : / IHNGAT /,9.,10|/9.74

|l g4EXEd  15..9 123..5 21854RCH 1202512410
/lsléﬁlclc|L 214L°12l }l?;‘fglé llollﬂlylz‘lk 2 a! IOII aal‘lolf

 STATION NUMBER - Must be same as on corresponding Type 3 cards; integer data only;

right: jusiify

STATION NAME - Must be same as on corresponding Type 3 cards; can be abbreviation or

acronym of the station name; olphonumerlc data; left justify.

X COORDINATES - Decnmol ponm‘ must be inserted in one column; numeric data ond
one decimal ’point only. See appendix A for explanation of grid units.

Y COORDINATES - Decifnal point must be inserted in one column; numeric data
and one decimal point only.

Wiy fastio.com
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WIND PLOT DIRECTION AND SPEED DATA
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9 ol J ™M 1
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BT R B
3 & [ YT
S L[N 92
1] X ™M ) N
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o) . ol o ol oy
1 4 o
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? st o :: 3‘ N
g b ™ 1~ \QI
v N W N9
it 2 S
T ¥ W M
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] s€ 17 l‘\" 7]
N Y R
30 [14 ‘ ~] 7
P R R
Elsunn| | § & 3 §
= ez| | W ~] ¥
E | 1nant | Gl o
| )|
& o2 i N N W
_ ” ﬁ-  - Q\:L -
w2z 1 < 2
“or w X
W= S ] N
n s = N
20 ol 1 W
© S
&
() ¥l 7] _-}.'
| awn T o] R ]
& | vouwss || 3 3
d3aWNN | °1 3\ o ;;:} -
M| NOILVLS (.| '
WA [l 31 1 -
g_L_ | HINOW| .| Jph-P s
= |21 8v3A [ ) 1 1

INSTRUCTIONS AND EXAMPLES

DATE - Date wind data was obtained;
integer.

STATION NUMBER - Must be same as on
corresponding Type 2 cards; integer;
right justify

STATION NAME - Must be same as on correspon-
ding Type 2 cards; can be an abbreviation
~or acronym of the station name; alpha-
numeric data; left justify.

USERS COMMENTS - Can be any comments or
can be used ftor further clarify
station names. Alphanumeric.

INPUT PARAMETER - WD for wind
direction and WS Tor wind speed;
propér sequence is wind direction
then wind speed; alphanumeric.
Column 28 is blank.

UNITS PARAMETER- Use 16 point wind
directions (where | is north), see
appendix B; alphanumeric indicator
for units of wind speed; left justify,

HOURLY VALUES - Whole integers only,
right justify. No decimals.

Special Notes:

There has to be an equal number
of wind direction cards and wind
speed cards.

There is o maximum of 99 pairs of
Type 3 cards per submittal.
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