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ABSTRACT

A computer program has been developed to analyze objectively two~
dimensional wind data from a mesoscale network of stations. The result
is a graphic display of the network wind field at any particular time -
and a plot of computed air trajectories as a function of time and point
of origin. A brief description, a list of input variables, and program
listings for the computer program are provided. '
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PROGRAM DESCRIPTIONS
Supplement to

MESOSCALE WIND FIELDS AND TRANSPORT ESTIMATES
DETERMINED FROM A NETWORK OF WIND TOWERS

L. L. Wendell®

I. INTRODUCTION

The purpose of this memorandum is to provide brief descriptions, lists

of input variables, and program listings for the computer programs used to
generate the wind field and trajectory plots in previous publications

(Wendell, 1970, 1972).  The programs were develcped for a research project,

but have general application where appropriate data are available. They '
have been designed with a fair amount of flexibility, in that the inter-
polation scheme may be easily replaced or modified without altering the
graphical display portion at all.

' The graphic portions of these programs are written for output to
microfilm, specifically through an Integrated Graphics System (IGS) soft-
ware package designed for the Stromberg-Carlson L4060 microfilm unit (Brown
et al., 1968). The plot instructions may be changed to work on CALCOMP
papér plotters, but computer output to microfilm (COM) seems to be the
future trend and offers tremendous advantages in economy and convenience.
The plot sections of both programs have been written to provide a consider-
- able external control over scaling and placement of plots on the film.

The descriptive portion of this write-up is, of necessity, far from
comprehensive. The computational discussions appear in the references
cited. It is presumed that the detailed description of the input vari-
ables and the program listings will provide enough information for the
use or modification of these programs for particular needs or computer
systems.

II. DISPLAY OF WIND FIELDS
A. General Description
This program consists of a main driving routine (RNGRDG) and six
subroutines. Figure 1 depicts a conceptural flow diagram of the wind

field display computer program and provides a broad overview. The rou-
tine RNGRDG reads the wind network data from tape or disc and computes

lResearch carried out under the sponsorship of the Atomic Energy Commission,
Division of Reactor Research and Development.

2Presently affiliated with Battelle Pacific Northwest Laboratories,
Richland, Wash.




the random-to-grid interpolated values of the horizontal velocity com-
ponents at each grid point of a regularly spaced grid. For each grid
point the subroutine ASCND orders the 10 closest surrounding wind stations
in ascending order according to the squares of the distances of the
stations from each grid point. This subroutine is called only once for
any single program run, and the lists of station subscripts and squared
distances for all grid points are saved for repeated use in the interpo-
lation scheme. These two arrays, N3 (10, 14, 17) and R3 (10, 1L, 17),

are the largest ones in the program, and a larger grid than 14 by 17 might
cause storage problems on small computers. If this is the case the search-
ing process can be repeated with each analysis and the two arrays eliminated,
sacrificing some economy in the interpolation scheme.

The logic of the interpolation scheme (Wendell, 1970, 1972) represents
a small fraction of the main program (statements 49 through 895). The
major portion of the program consists of data location, preparation, and
editing. For example, a wind direction which has had 500° added to it
indicates a direction variation over 90° during the averaging period and
is specially identified on the plot, as are missing data and calm winds,

The measured winds and interpolated winds are prepared for plotting
in subroutine CSTREM. They are scaled and, if necessary, modified for a
rotated grid orientation. CSTREM is the only subroutine which reads any
card data. It reads, on a first-call basis only, the data which specify
the size and number of plots and their positioning for each page. The
grid boundaries are generated in CSTREM as well as the date-time group
labeling through a call to subroutine STENCL. Subroutine SITE may be
used to add characteristic features to the plot such as significant céntour
lines, boundaries, and stationm locations. The measured winds are plotted
through subroutine WNDARW, and the interpolated winds are plotted from
subroutine STREM2. Examples of the wind field plots are shown in figure 2.
The definitions of the symbols are given in table 1.

B. Input of Wind Data

The version of the program described in this memorandum is designed
to accept wind data as averaged speed and direction with averaging periods
of 1 hour or less. The data are read, 1 day per record, from tape or disc
into a two-dimensional array, IWD (M, N), where M is the number of aver-
aging periods (maps) per day and N is the number of data entries per
averaging period. IWD (1, 1) contains a four-digit designation for the
month and day of each record. The first two digits indicate the month, and
the second two digits indicate the day. The wind data for each station
are also read as a four-digit word; the first pair of digits are direction
in tens of degrees, and the second pair are speed in appropriate units.




Input control parameters for
grid setup and interpolation

Y

Generation of station list in
ascending order according to
distance for each grid point

1

Begin input of wind data
search for the starting day

. -

Set hour subscript and unpack
station data for selected hour.
Also set flags for missing data
and variable winds

!

Using inverse square weighting,
generate u and v components at
each grid point

¥

Generate \\‘ Yes
plots? /A

|
No
Ending date—~time ﬁ* Plot setup. Boundaries and
_JUfe] specification site information plotted
encountered? *
Station data plotted as
Yes standard wind symbols
End of Grid point data plotted
program as vectors
ol '

Figure 1. Conceptual flow chart for RNGRDG computer code.
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(See table 1 for details.)

Examples of wind field plots during a frontal passage from the north-
The wind data from each station are plotted in standard form and the

interpolated winds are plotted as vectors.

Figure 2.
west.



Table 1.

Definitions of Symbols Used in Wind Field Plots

Symbol

Standard
shaft
and barb

*

Symbol

Symbols at wind stations

Definition

Wind direction and speed. (Fach barb represents 10 mi/hr.)

A direction change of 90° or greatér during the averaging
hour.

Missing data.

Calm.

Symbols at gridpoints

Definition

Wind speed and direction. (Distance between grid points
represents 25 mi/hr.)

2<lV| 5 mi/hr.
|v|<2 mi/nr.

Calm.




C. Card Input

Card input for main program

(A1l integer variables must be right justified; all floating point
variables should be entered with the decimal included.)

Card Columns Variables Description
(or format)

1 1-64 ITLE Title for printout identification only.

2 1-k sc1 Scale factor for plot layout of grid and
station network (reduces grid units toé
inches. )

2 5-8 SC2 Scale factor for length of interpolated
velocity vectors (length in inches=
velocity/SC2).

2 9-12 SH Length in inches of arrowhead on veloclty
vectors,

2 13-16 DS Length in inches of the shaft on the standard
wind symbol,

3 1-5 NP Number of wind stations in the network.

3 6-10 NsX Column subscript for left boundary (for

: NSX =1, X = 0).

3 11-15 NSY Column subscript for lower boundary (for
NSY = 1, ¥ = D).

3 16-20 NFX Column subscript for right boundary (for
NFX = n, X = n-1).

3 21-25 NFY Column subscript for top boundary (for NFY =
m, ¥ = m-1).

3 26-30 KSTR Plot interpolated wind vectors at grid
points? (1 - yes, O - no).

3 31-35 KDATA Plot anything at all? (1 - yes, O - no).

3 36-40 KPRINT Print the raw and interpolated data? (1 -

yes, 0 - no).

3 L1-L5 KVORT Dummy - divergence and vorticity subroutine
not available in this version.

3 46-50 KPASS Number of maps (time frames) to pass be-
tween analyses and/or plots.




Card input for main program (cont.)

Card Columns Variables Description
(or format)

3 51-55 NSTL Minimum number of stations to use in any
interpolation.

3 56-60 MPH Number of maps (time frames) per hour.

3 61-65 KXGU Are input station coordinates in grid
units? (1 - yes, 0 - no).

3 6670 NDAT Number of data entries per scan from grid
network.

L 1-5 INPT Type of input for wind data (1 - tape,

0 - dise). A

5 1-10 RTE Number of degrees to rotate grid clock-
wise from north.

5 11-20 RCH Maximum radius in grid units within which
all stations are to be used in an inter-
polation for a given grid point.

5 21-30 DBGP Number of length units between grid points.
(If KXGU = 0, then X = X/DBGP; this provides
the option of using grid or length units for
station locations).

6 16 F5.0 X(1) (I =1, NP), X-coordinates of wind station
locations.

7 16 F5.0 Y(1) (I = 1, NP), Y-coordinates of wind station
locations.

8 16 F5.0 COR(I) (I =1, NP), wind direction correction in
degrees, if needed, for any wind stations.

9 16 F5.2 CONFAC(I) (I = 1, NP), variable used to adjust all wind
velocities to some predetermined level (user
must supply a logarithmically determined con-
stant for each station; use 1.0 for no adjust-
ment.

10 16(1xAk)  NAMST(I) (I = 1, NP), L-character names for each station.
11 31I2 ISKIP(T) (I = 1, NDAT), control paremeters used to
select data from history tapes ISKP(I) = 1,
Tth value used; ISKP(T)=0, value is skipped.
12 16AL KMON(T) (I =1, 12), Lb-character words for the names

of the months.




Card

13

13

1k
1k
1k

1h
1k
1h
1h
1k

1k

1h

Card input for main program (cont.)

Columns Variables Description
(or format)

1-2 YEAR 2-digit indicator of the year of the data
used.,

5-10 MAPS Upper 1limit on number of maps (time frames)
to be analyzed.

1-5 MS Month in which map series begins.

6-10 IDS Day in which map series begins.

11-15 IHS Starting time frame (time frames are number-
ed from 1 to N, where N = 2L*MPH).

16-20 ML Month in which last time frame occurs.

21-25 IDL Day in which last time frame occurs.

26-30 THL Number of last time frame.

31-35 KNTHR Is there another series of analyses and/or
plots to follow? (1 - yes, O - no,)

36-L0 KREC Read a new record before starting next
series.

L1-b5 KREW Rewind to beginning of data before starting
next series.

46-50 KFRM Start plots on a new page for next series.

Card input for CSTREM subroutine

(These data are read only on the first call and need not be repeated.)

1

1

1-5

6-10

11-20
21-30

31-L0

41-50

NPPF

LPG

X5BJ

YSBJ

XNOR

YNOR

Number of grid pictures per 8" x 11-1/2" print.

Number of grid pictures per frame (1 print
will hold almost 2 full frames).

Dimension of X-subject space in inches.
Dimension of Y-subject space in inches.

Tocation in grid units of north arrow in
X-direction.

Tocation in grid units of north arrow in
Y-direction.




Card input for CSTREM subroutine (cont.)

Card Columns Variables Description

(or format)

1 51-55 KINAR Will a north arrow be plotted? (1 - yes,
0 - no.) -
2 8F10.0 XOR(I)' X-coordinates in inches of the origins of

the individual grid plots (I=1, NPPF).
3 8F10.0 YOR(I) Y-coordinates in inches of the origins of
the individual grid plots (I = 1, NPPF).

For each subsequent set of plots, in the same run, only a card like 1k
need be provided.




IIT. WIND-FIELD-DERIVED TRAJECTORIES

A. General Description

This program consists of a main driving program (MSTJLG) and five sub-
routines. TFigure 3 depicts & conceptual flow diagram of this computer
program for generation of wind-field-derived trajectories. The main program
uses the wind fields provided by subroutine RNGDTG to produce, kinematic-
ally, trajectories of hypothetical particles released singly or serially
from a specified release point. The logic for plotting these trajectories
is contained in the main program, but may be bypassed if plots are not
desired. The plots are placed on the film with the same flexibility of
format as the wind field plots in RNGRDG. A sample plot i1s shown in
figure L. Each plot is for a serial release of one particle per hour for
12 hours, with each particle followed for 24 hours after its release or
until it leaves the grid. The trajectories are numbered consecutively at
their end points, and letters are plotted along each trajectory to show
location at particular times. Like letters form approximate plume center-
lines.

The program may be used to produce a long string of plots for consec-
utive time periods or a séries of plots for randomly selected time petriods.
The latter option was included for diagrams comparing trajectories derived
from wind fields with those dérived from source wind only (Wendell, 1972).
For any run configuration requiring backspacing or rewinding in the wind
data string, there is an option allowing transfer of a certain portion of
the data string on the initial input device (tape or disc) to a faster access
device (disc or drum).

B. Input of Wind Data

The data records from the wind network are read in by subroutine
RNGDTG in exactly the same way and under the same format as in RNGRDG
described above. Because the IBM 360-T75 can generate approximately 30 wind
fields in a second, there is no advantage in having the wind fields already
generated and stored on a separate input device.

10




Input of control parameters
for trajectory computation

Y

Initialization of variables
to carry out advection

|

Determination of release time
and location for each set of
trajectories

1

Figure 3.

Y

Call RNGDTG to get wind field

Y

Advection calculations are made
for the specified number of
trajectories until a new wind
fleld is required

betf— 1O

Y

Has specified
advection period
been completed?

Yes
\ 4

On first call only:
Control parameters, needed
to compute wind field
data, are read. (Skipped
on subsequent calls

unless reinitialized.)

Y

This set of trajectories is
plotted on a map containing
whatever features are specified
in subroutine site

Station data are read
as needed and wind
fields are computed
and returned to the
malin program

R )

Yo Has specified number of
i plots been completed?

Yes

Y

!

End of program

Conceptual flow chart for MSTJLG computer code.
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Card Input

Card input data for main program

(A1l integer variables must be right justified; all floating point variables
should be entered with the decimal included.)

Card Columns Variables Description

1 1-k sc1 Scale factor for plot layout of grid and
station network (reduces grid units to inches).

1 5-8 DTIME Time in hours or (decimal fraction of an
hour) between letters on trajectories.

1 9-12 RTE Number of degrees of clockwise rotation of
grid.

1 13-16 SH Length in inches of arrowheads on ends of
trajectories.

2 1-5 K1sT Type of advecting winds (0 - wind field,
n - subscript of station to be used for
single station winds).

2 6-10 NSX Column subscript for left boundary (for NSY
=1, X =0).

2 11-15 NSY Column subscript for lower boundary {for
NSY =1, Y = 0).

2 1620 NFX Column subscript for right boundary {for
NFX = n, X = n-1).

2 21-25 NFY Column subscript for top boundary (for NFY
=p, Y =m1).

2 26-30 KPLOT Plot the computed trajectories? (1 = yes,
0 = no).

2 31-35 KSPL Dummy .

2 36-40 IT1 Subscript of starting time for first

e advection period.

2 L1-Ls ITI2 Subscript of starting time for second
advection period.

2 L6-50 KRECL Dummy in this version.

13




Card
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Card input data for main program (cont.)

Columns Variables Description

51~-55 KCON Consecutive or selected trajectory plots?
(1 < consecutive, O - selected--if 0, II1
and II2 need not be specified-)

1-5 NSITES Number of trajectory series to be generated.

6-10 NTRAJ Number of trajectories to be generated in
each series,

11-15 NTIME Dummy in this version.

16-20 NCoM Dummy in this version.

21-25 KHOUR Number of hours of total advection time
after the initial release for the series.

26-30 KSPH Number of advectlon steps between maps.

31-35 ~LTIME Limit on number of hours of advection of each
trajectory in a series.

36-40 NDTRN Number of days of data to be transferred
from dise to drum.

L1-k45 KENDP Print end points for the trajectories in
each series? (1 - yes, 0 - no.)

L6-50 MPH Number of maps per hour in wind network data.

51-55 MBGP Number of length units (miles, km, etc.)
between grid points for wind interpolation.

56-60 MSBT Number of maps between "particle" releases.

80A1 I8Y(T) (I -1, 40), letters to be plotted at speci-
fied intervals along the trajectories.

14A1 KTLE 3-character identifier for release point.

1-5 XsT X-coordinate of release point.

6-10 YST Y-coordinate of release point.

11-15 TINK Number of advection steps past starting map
for initial release.

16-19 IRLSE 3-character name of release location.

1k




Card input data for main program (cont.)

Card Columns Variables Description
(The following data are read from the main
program if plots are desired. They come
after the date read on the first call to
RNGDTG . )
T 1-5 NPPF Number of plots per page (for one or two
frames of microfilm).
T 6-10 LPG Number of plots on first frame. If 1 page
of plots requires only one frame set,
LPG>NPPF'.
T _ 11-20 XSBJ Subject space size in X-direction (inches).
7 21-30 YSBJ Subject space size in Y-direction (inches).
T 31-35 XNOR X-grid coordinate location of north arrow
center.
T 36-L0 YNOR Y-grid coordinate location of north arrow
center.
T 145 THLN Thickness of trajectory lines.
T L4650 HT Height of titling letters.
T 51-55 HL Height of letters along trajectory.
T 56-60 HN Height of numbers at end of trajectories.
T 61-65 KVEL Are vector characters to be used? (1 - yes,
0 - no.)
7 66-T0 THBD Thickness of boundary lines.
8 8Fr10.0 XOR(TI) X-coordinates in inches of the origins of
the individual plots.
9 - 8F10.0 YOR(I) Y-coordinates in inches of the origins of

the individual plots.

If selected trajectory plots are desired (KCON = O, a data card like 13
is required for each plot.

15




Card input data for subroutine RNGDTG (cont.)

Card Columns Variables Description
(A1l but card 13 are read on the first call only.)

1 16AL ITLE(T) (I =1, 16), title for wind field printout.

2 1-5 NP " Number of wind stations in the network.

2 6-10 NsX Same as in main.

2 11-15 NSY Same as in main.

2 16-20 NFX Same as in main.

2 21-25 NFY Same as in main.

2 26-30 KSTR Dummy for this version.

2 31-35 KDATA Dummy for this version.

2 36-L0 KPRINT Dummy for this version

2 L1-45 KVORT Dummy for this version.

2 46-50 NSTL Minimum number of stations to use in the
interpolation to a grid point.

2 51-55 NDAT Number of station entries to be read from
the data record.

2 56-60 MBGP Number of length units between grid points.

3 1-5 INPT Method of wind data input. (1 - tape,

0 - disc.)

L 1-10 RTE Number of degrees to rotate grid from N-5,
E-W orientation.

4 11-20 RCH Maximum radius in grid units within which
all stations are to be used in an inter-
polation for a given grid point.

5 (16F5.2)  X(I) (I =1, NP), X-coordinates, in length units,

of wind station locations.

16




Card

10

11

12
12

13
13

13

13

13
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Card input data for subroutine RNGDTG (cont.)

Columns Variables Description

(1675.2) Y(I) (I =1, NP), Y-coordinates, in length units,
of wind station locations.

(16F5.2)  COR(I) (I =1, NP), wind direction correction in
degrees if needed for any of the wind stations.

(16F5.2) CONFAC(I) (I =1, NP), variable used to adjust all wind
velocities to some predetermined level (user
supplies a logarithmically determined constant
for each station, 1 - no adjustment).

16(1XALk)  NAMST(I) (I = 1, NP), four-character name for each

: station.

3112 ISKIP(I) (I = 1, NDAT), control parameter to select
data from the history tapes ISKIP(I) = 1,
Tth value is used; ISKIP(I) = 0, Ith value
is not used.

16AL KMON (I) (I = 1, 12), four-character month identifier.

AL YEAR Two-digit indicator of the year the wind datsa
were recorded. ‘

16 MAPS Upper limit on number of maps (time frames)
to be analyzed.

1-5 MS Month in which map series begins.

6-10 IDS Day in which map series begins.

11-15 THS Starting time frame (time frames are numbered
1-N, where N = 2L*MPH).

16-20 K18T Wind field or single station analysis? (0 -
wind field, n - use data for nth station
only for advection.)

21-25 KRW Start at beginning of data set? (1 - yes,
0 - no.)

26-30 KTL5 Four-character word for title (col. 27 is

for last digit in year; 28-30 are for 1 to
3 characters of plot identification, i.e.,
WF or SS).

17
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APPENDIX A.

PROGRAM LISTINGS FOR RNGRDG AND SUBROUTINES
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Cxx%%*PROGRAM RNGRDG
NP — NUMBER DF WINC STATIONS
NSX — STARTING VALUE FOR X%
NSY — STARTING VALUE FOR Y
KPASS — NO. MAPS ANC PLUOTS BYPASSED
RTE - ROTATION OF NRTS ON GRID
RCH - RADIUS OF CIRCLE ENCLOSING CATA VALUES FOR INTERPDLATION
DX - SPACING OF GRID POINTS IN X-DIRECTION ‘
DY — SPACING OF GRILC POINTS IN Y-CIRECTION
DT - INCREMENTS OF TIME IN HOURS
DS - LENGTH OF SHAFT ON WIND ARROW
H - GRID INTERVAL IN MILES
X — X CCCRDINATE CF STATION
Y - YCODRDINATE OF STATION
ITLE — TITLE OF PLCT
DIR - DIRECTION OF WIND AT STATION
SPD - VELOCITY OF WIND AT STATICN
COR{1) ~ CORRECTION {(WHOLE DEGREES) AT STATION (I)
NANST — NAMES OF THE STATIONS
CONFAC -~ CONVERSIDN FACTOR TO CHANGE WIND SPEEC TO THE 100 FT LEVE
Cxxkkk FPD — MAPS PER DAY
CaseeksMPH — MAPS PER HOUR
Ca#%% DBGP — MILES BETWEEN GRID POINTS
C#%%% KXGU — STATION LOCATION UNITS, 1-GRID UNITS, O-MILES
CIMENSION DIR(50)y SPC(50)y UL50): V(50), X(5C)s Y{50), UGIZ20,2C},
1VG (204200, ITLE(16)4R3(10,14417)yN3(1Cs14,17)4RT(3C),NSB(30)
DIMENSION D{31), S{31), LFLAG25) 4CUR(25) 2 NSV (20,20}
1,CCNFACI25) 4NAMST{3C)
CIMENSION ISKIP(31),11(3),12{3),iRRAYL (31), IRRAYZ {31),
1 KMON(12},G1{200}
REAL*8 TME
c INTEGER®2 .IWD(72,10)
INTEGER#2 [WD(48,20)
CALL TIMSET
RZAD 200, ITLE
200 FORMAT(16A%)
READ 14, SC1,SC24SH,DS
14 FORMAT (20F4.0)
SC2=1./5C2
KNR=0
READ 11, NPy NSXy NSY, NFX, NFY, KSTR, KDATA, KPRINT,KVORT,KPASS,
LNSTL ¢ MPF (KXGUy NDAT
READ 11,INPT
11 FORMAT (1615}
REAC 12y RTE, RCH,DBGP
12 FCRMAT (8F10.0)
READ 10, {X(I)y I=L1,NP)
10 FORMAT(16F5.0)
READ 109 (Y(I)y I=lvNP)
READ 10y (COR{I),I=14NP)
ROH=RCH#*%2
READ 40, (CONFACII), I=1¢NP)
40 FCRMAT (16F5.2)
FMGP=CRGP
IF{KXGU.EQ.1) GO TC 645
DC 640 [=14NP
X{I)=X(1)/FMGP

OO0 000N
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640 Y(I)=Y(I)/FMGP
645 MPD=24%MPH
IDT=6C/MPH
CF1=CCNFAC(1)
CF2=CCNFAC(2)
CF4=CCNFAC(4)
READ 45, (NAMST{I),1=1,NP)
45 FORNMAT (16{1XA4))

READ 71, (ISKIP{I},I=1,NDAT)

71 FORMAT (3112)
READ 200, (KMON(T),1=1,12)
READ 42, YEAR,MAPS
42 FORMAT (A4,16)
PRINT 19,{ITLE(I),I=1,16)
19 FORNMAT (1H1,16A4)

PRINT 6666, (NAMST(T},T1=1,NP)

6666 FORNMAT (1HO4X25(1XA4))
PRINT 6304(X{I),1=1,NP)
630 FORNMAT {('0 X =',25F5.1)
PRINT 635,{Y(1),I=1,NP)
€35 FORNMAT ('0 Y =',25F5.1)
PRINT 44, (CONFACI(T),I=1,NP)
44 FORMAT ('QCF =t,25F5.2) -
KNMAP=0
KiH0OG=0
JBY=KPASS
KMS=13

Cx+&%%SECTICN FOR SETTING UP STATION ARRAY FOR

XG=NSX~-1

DO 730 I=NSX,NFX
YG=NSY-1

DO 720 J=NSY,NFY
DO 705 L=1,NP
NSB(L)=L

705 RTIL)=(X(L)-XGC)=*%x2+(Y(L)~YG) ®%2

CALL ASCNDIRT,NSB,NP)
DO 706 L=1,10
R3{LyIsJ}=RT(L)

706 N3{LyI+J)=NSBI(L)

72C YG=YG+1.

T30 XG=XG+l.
NPP=NP+1
P18=3.1415927/180.
1§=1

780 READ L1,MS,INSyIHSyMLyICL, IHL KNTHR,KREC yKREW ¢ KFRM
C#%xx KNTHR; ANOTHER SERIFS GF MAPS TO FCLLCW THIS ONE

C#%%% KREC: READ AMOTHER RECORD,
IF{KREW.EC.1) REWINC 8

1-YES,y, C-NO

CHk¥%%x KREW; START AT REGINNING? 1-YES, O-NC

C*%x%x KFRM; START PLOTS ON A NEW
KNR=0
KDS=IHS*MPH
IHL=THL+MPH
IF(KRFC.EQ.Q) GO TO 1312
800 MTAYE=D
ICNT=0C
IF{INPT.EQ.!) GO TO 805

FRAME? 1-YES,

21
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READ (8) IWD

GO 70 5

CALL BUFFER (8, 14D, 1488,NTATE, ICNT)
CALL CELAY{(By040,NTATE,ICNT}

805

IF (NTATE.NE.3) GO TO 5
PRINT 50

50 FORMATI(' END OF FILE READ ON THE INPUT UNIT')
GO YO 5013

5 MON=1WD(1,1)/100
IDAY=IWD{1,1)-MON*100
IF{KNR.GT.0) GO TO 1312
IF (MON.LT.MS) GO 7O 800
IF (ICAY.LT.IDS) GO TO 800
KNR=1

1312 DO 64111=KDS,MPD
CALL TIMEL{TME)
JBY=JBY+1
IF (JBY.LE.KPASS)
JBY=0
M=0
DO 210 J=14NDAT
IRRAYL (J)=0.
IRRAY2 (J}=0.
IF (ISKIP {(J).EQ.0) GO TO 210
M=ME ]

IRRAYL(M)=IWD({III,J)/1C0O
IRRAY2 (M) =IWD(III,J)-IRRAYL(M)*100
210 CONTEINUE
300 CONTINUE
DO 60 J=1,M
pt  J)=IRRAYL{ J)
60 S{ J)=IRRAY2L J)
C#+¥%xxFND STATION ARRAY SECTION
<I=0
MHR=ITI/MPH
MMN=(TTI-MHR®*MPH)*IDT
MHR=MHR*100+MMN
JJ=D(1}+.1
JK=S{1)}+.1
iF (KPRINT.EQ.0) GG TO 1501
1399 PRINT 66 MHR, JKyKVCNIJJ) s YEAR, ITLE
66 FORMAT (1HLIS," MST!',13,2A4,5X16A4)
PRINT 1401, (MAMST{I}),I=1,NP)

1401 FCRMAT (1HO10X23(1XA4))

1400 PRINT 1500, (Of KS}4KS=1,4NPP)
PRINT 1502, (S¢ KS),KS=14NPP)

1500 FCRMAT(1HOF10.04+23F5.C)

1502 FORMAT{1H F10.0,23F5.0)

1501 DO 1317 IN=2,NPP
JiI=JI+1
CIN=DUIN)

SII=S(IN)
IF (CIN - 89. )

1314 LFLAG(JI)=1
JJT1=0.0
VIJI)=0.C
GC TO 1317

GC T0 899

1315,1314,1314

22

LoopP 210 - Wil

Mo DIFIED '
SlP $gLEcTED STR'S
20 20 T=| NDAT

1F(1sk i (3) . £g.0) GO TO T

LRRAY I (3)= (w9 (ut, T/ 10°

IRRAY 2(T)= IUD(m, 1) = IRRAYI(T) y l00
to To 210

217 zeaAv (3)=94

210 (opnTI®VE




1315 If (SIl - 89. ) 131641314,1314
1316 LFLAGUJI)=0O

IF (DIN.LE.36) GO TO 1320

LFLAG WJI)=2

DIN=DIN-50.

1320 DIR(JI)= DIN #10. +CCR{JI)
SPOUJI)= SIT *CCNFAC(JI)

1317 CONTINUE

1319 KSR=0

DO 15 I=1,NP
IF (LFLAG(!)-1) 1318,15,1318
1318 DR=DIR(T1)}-RTE
ANG=(270-DR)} *P18
ULT)=SPD(I)*=COS(ANG)
VIT)I=SPC{I)*=SIN{ANG)
15 CONTINUE
IF (KPRINT.EQ.0) GO TO 49
PRINT 16
16 FORMAT {1HO,' U AND V CCMPONENTS?')
PRINT 17,(U(I),I=1,NP)
PRINT 17:{(V(I),I=1,NP)
17 FORMAT (1H 11X23F5.1)
" PRINT 18
18 FORMAT ('0 NO. OF STATIONS IN INT.')
C**x¢x INTERQPCLATICN SECTICN BEGIN
49 DO 895 I=NSX,NFX
DO 890 J=NSY.NFY
SNU=0.0
SNvY=C.C
SND=0.0
NS=0
DO 870 L=1,10
LS = N3(L,1,J)
RS == R3I(L,I4+J)
IF VLFLAG(LS).EQ.1) GO TO 870
IF {(RS.LE.1.E~15) GO TO 850
IF (NS.LT.NSTL) GO TO 82G
IF [RS.GT.RCH) GO TO 875
820 RSI=1./RS
SNU=SKU+ULS)*RSI
SNV=SNV+V{LS)*RS1
SND=SND+RS1
N5=NS+]
GO TO 870
850 UG(i,J)=U(LS)
VGII,J)=VI(LS)
NSVII,J)=1
GO TC 890
870 CONTINUE
875 UG(i,J)=SNU/SND
VG{I1+J)=SNV/SND
NSv{lsJ)=NS
890 CONTINUE
895 CONTINUE
CALY. TIMEL{TME)
TM1=TVE
Crex*x INTERPOLATION SECTION END

23




IF (KPRINT) 555,555,58
58 DO 898 I=NSXsNFX
898 PRINT 36, (NSV{I+J)yJ=NSYNFY)
36 FORMAT (1H ,20I5)
PRINT 57, TME
57 FGRMAT ('D TIME =',F8.3,1 SECS!')
PRINT 51
DO 52 I=NSX,NFX
52 PRINT 53, (UG(IsJ)y J=NSYNFY)
PRINT 54
DO 55 I=NSX,NFX
55 PRINT 53, (VG(IsJ)y J=NSY,NFY)
51 FCRMAT (25HOTINTERPOLATED VALUES OF U/)
54 FORMAT (25HOINTERPCLATED VALUES OF V/)
53 FORMAT (1H o 18FT7.2)
555 IF (KBDATA) 29429,26 )
26 CALL CSTREM (UGvVGvNSX,NSY;NFX'NFY'ITLE;SPD.DIR,X,Y.DS.KSTR,NP,RTE
115C1nSC21SHyLFLAG,MHR'JK,JJ,YEAR,KHGD,GI,KFRM)
CALL TIMEL(TME)
IF(KPRINT.EQ.1) GO TC 29
559 FORMAT (2HL )
PRINT-5604MHR 4 JKyKMON(JJ) s YEAR s TH 1, TME
560 FCRMAT (1H 4I5,% MST',13,2A4," TMC = "F6.3," TMP = 'F6.3)
KMS=KMON{ JJ) -
29 CONTINUE
CCNFAC{1)=CFl
CONFAC(2)=CF2
CONFAC(4)=CF4&
899 KMAP=KMAP+1
IF (KMAP.GE.MAPS) GC TO 503
IF(MONL.LT.ML) GC TO 64
IF (IDAY.LT.IDL) GO TO 64
IF (I1I.GE.IHL)} GC TO 503
64 CONTINUE
KDS=1
. GC 70 800
503 IF(KNTHR.EQ.1) GO TC 780
PRINT 501
501 FORMAT{THLFINISH)
CALL PAGEG (GI1,0,0,1)
CALL EXITG (GI)
sSTOP
END

ol




40

50
60

SUBRCUTINE ASCND (X, NyNP)
DIMENSICON X{30),N{30)
NPL=NP-1

DO 50 I=1,NP1

KI=0

DO 40 K=1,NP1}
IFIX(K+41).GT.X(K)) GO TO 40
KI=K+1

TMP=X(K)

NTVMP=N{K)

X (K)=X{KI)

N{K)=N[KI}

X{KI)=TMP

NAKT)=NTMP

CONTINUE

IF (KI.EQ.0) GD TO 60
CONTINUE

CONTINUE

RETULRN

END

25




Caddk

20
502

SURRDUTINE STNCL (INUMsISTN,KTyKUyIWD)
DIVMENSION 12S(4)

DATA 125/14256465536,167T77216/

LT=TENS DIGITy LU=UNITS DIGIT
LT=INUM/10

LU=INUM=-LT*10
FTIN=LT*I2S{KT)+LU*I2S(KU)
IWC=TOR{TIIN,ISTN)

RETURN

END
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Cxdkk

15
C sk

10

12

30

50

40
271%

3000

SUBRCUTINE CSTREM {UsVyNSXysNSYNFXyNFY,ITLE,SPD,DIRyXyYsDS+KSTRy
INPsRTE,SC19SC2+SHLFLAG s ¥HR ¢ JK4MON,YEAR,KMOD, GI4 KFRM)
DIMENSION DIR{S50),SPD{5C) 4X{50),Y(5C),U(20,20),VI2GC,20),ITLE(16)
1,LFLAGI25),¥121),G1(200), XMIN{30)sYVMIN({3C) ,XMAX(30),YMAX(30)
DIVMENSION XSV {30),YSV(30)yXOR{30),YCR(3C),ISTL4)+XN(I)yYN(9I),XP(9)
1,YP(9)4LTLE(4)

DATA IST/ZFOFOFOFQ.l40FCF061,2ZFOFQ61F6,2F3404040/
DATA XN/O-OyO-Oy".ZvO-OyC-Zy—oZ'—-ZQO-Z'C.Z/

DATA YN/-[-O'I-O'O-‘S,O‘—]'C-S""’-3'0.31‘.310-3/.
IF(KMOD.GT.0) GO TO 2715

P18=3.1415927/180.

KSTE=0 .

KMOD=1

CALL MODESG (GI,0)

CALL CRJCTCI(GI4D.0904G91.3323,1.0)

CALL SETSMG (GI,93,1.)

CALL SETSMGIGI,16,60.)

CALL SETSMG (GI+45,0.75)

CALL SETSMG (GI+30,0.5)

CALL SETSMG(GIsB3,2C.)

CALL PAGEG {(GI,0,0,1)

L=PICTURE COUNTER

L=0

DXF=FLOAT(NFX-1)%SC1

BYY =FLOAT{NFY-1}%SC1

BTY=RYF+C.5%SC1

READ 15, (IST{I)y1=1y4) !
FORMAT (B(2X,Z81)

KNAR — NCRTH ARRQW OPTICN

READ 104NPPF,LPG,yXSBJ,YSBJ,XNORyYNCR, KNAR

FORMAT (215,4F10.041I5)

REAC 12, (XOR(I),I=1,NPPF)

READ 12, (YOR{I),I=1,4NPPF)

FOR ‘AT (8F10.0)

DO 40 I=1,NPPF

XMIN(I }==XCR(I)

YMIN(I)==YORI(I)

XMAX (T I=XSBJ+XMIN(T)

YMAK(TI)=YSBJ+YMINI(I)

CONTINUE

LTLE(4)=1IST(4)

ANG=-RTE*P18

SN=SIN{ANG)

CS=70S(ANG)

DO 50 I=1,9

XP{1)=(XN(T)*CS+YN(I)®SN+XNOR)*SCl
YP{[)=(YN({I)#CS-XN({T)#SN+YNOR)}*SCL

CONTINUE

DO 10 I=14NP

XSV{II)=X{[}%SC1

YSYiT)=Y(L}*5C1

1T {EFRM.ECQ.O) GO TO 2716

CALL PAGEG (GI+N4+0s1)

L=0

KFR?=0

PRINT 3C00

FORMAT ('0 NEW PAGE!')
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2716
510

60

550

CALL SUBJEG (GI,XNIN{L),YMIN{L),XMAX{L) ¥YMAXIL))
L=L#1

KHR=MHR/ 100

K¥N=MHR-KHR*100

CALL STNCLIKHR,IST{1),443,LTLE(L
CALL STNCLU{KMN,LTLE(1)+241,LTLE(
CALL STNCLIMON, IST(2)4342,LTLE(2
CALL STNCL{JK,IST(3)34,3,LTLE(3)
CALL LEGNDGIGI,0.2,8TY,165LTLE]
CALL LINESG (GI1,040.C40.0)

CALL LINESG {Gl,y1iBXFs0.0)

CALL LINESG {Gl,1+8XF,BYF)}

CALL LINESG (GI4+140.048BYF)

CALL LINESG (GI4+1,C.C90.0)
IF(KNAR.EQ.0) GO TO 66

CALL LINESG(GI DyXP{ L} YP(1)}

DO 60 1=2,5

CALL LINESGIGIy1,XP[I),YP(1)]}
CALL LINESG(GI41,XP(2),YP(2))
CALL LINESGIGIyNyXPl6),YPL6))

DC 65 1=7,9

CALL LINESGIGIs Ly XP{I}YP{I))
CALL SITE (SC1,yGI,KSTE)

CALL SITE (GI.SCL¢KSTE)

N0 2 I=1,NP

XS=XSVI(I}

YS=YSVIT) _

IF {LFLAGIII=1) 1,645

CALL LEGKDG {GlsXSyeYSylylH+]

GC TG 2 .

CALL LEGNDG (GI+XS5;YSy1,y1H%)
DR=DIR(I)-RTE S

CALL WNDARW (SPDU(I}syDRyXS»YSyDS+P18,CI)
CONTINUE

1F (KSTR) 44443

CALL STREM2 {(UyV,y NS Xy NSY NFXyNFY, SCleCZvSHpG[)
IF(L.EG.LPG) CALL PAGEG (Gl+04+041}
IF(L.LT.NPPF) GO TO 550

L=0

CALL PAGEG (GI,0,0,1)

PRINT 3000

RETURN

ENG

1)
1)1
]
)
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10

15

16

25
27

20
30

35

SUBROUTINE WNDARW {VeDBsXyYsDSyPLB4GI)

DIMENSICN GI(200)
CALL LINESG (GI,0,+X,Y)
IF{V.GT.0.5) GO TO 5

CALL CIRARG (GI+X+Y,y0.08,0.0,360.)

GO TO 40

ANG=(270-C) *P18

C=CCS (ANG)

S=SIN (ANG)

DX=DS*C

DY=CS*S

X1=X-DX

Yi=Y-DY

CALL LINESG (GIslsX1,Y1)
DB=.5%DS

DC=DR%.94

DL=CB*.34

CC=DC*C

CS=DC*S

KV=V/1GC.

DX1=,15%DX

DYl=,15%DY

OX2=z.%DX1

DY2=Z.%DY1}

XPS=Y1

YPS=Y]

XPF=X1-DL*C-CS
YPF=Y1-DL4S+CC

IF{KV) 30,430,410

LV=KV/5

IF {(LV) 25,25,15

DO 16 L=1,LV

CALL LINESG (GIls14+XPF:YPF)
XPS=XPS+DX2

YPS=YPS+DY2

XPF=XPF+DX2

YPF=YPF+DYZ2

CALL LINESG (GI,14XPS,YPS])
XPS=XPS+DX1

YPS=YPS+DY1

XPF=XPF+DX1

YPF=YPF+DY1l

NV=KV-LV%*5

IF{NV.LE.C) GO TO 30

GO TC 27

NV=KV

DO 20 K=1,NV

CALL LINESG (GI,0,:XPS,YPS)
CALL LINESG {(GIy41XPF,YPF)
XPS=XPS+DX1

YPS=YPS+DY1

KPF=XPE+DX]

YPF=YPF+DY1

EX=V-FLGAT (KV¥10)
IF(EX~.5) 40, 404 35

EX=.1%EX

XPF=XPS+EX% (XPF-XPS)
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YPF=YPS+EX*(YPF-YPS)
BL=SQRT{ [XPF=XPS)¥%2+( YPF—YP S} *%2)
IF({BL.LT.0.26) GO TC 55
PRINT 50:X;Y, Vs KV, EX,BL
50 FORMAT (! X=1FE6 .2, 3K Y=1F6.2,3XW="F6.2,3X ' KV="13,3XTEX='F6.2,3X
1'BL=1F6.2)
55 CALL LINESG (GI,0,XPS,YPS)
CALL LINESG (GlylyXPF.YPF}
40 RETURN
END
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SURRGUTINE STREMZ (UsVyNSAsNSYNFXeNFYySCL4SC245H,GT )
DINENSICN U(20,20),V(20,2C),GI(200)

DX=1.%5C1

DY=1.%*SC1
XS5=SC1*%FLCAT (NSX~1)
Y=SC1*FLCAT (NSY-1)
XF= (NFX=NSX )}*DX+XS

K=1
DASH=.35%SH
NFXL=NFX+NSX
50 J=NSY,NFY
{K.EQe.l) X=XS
(K.EQ.2) X=XF
60 I=NSX,yNFX
{K.NE,2) GO TO 35
L=NFX1-1
G0 10 37
L=1
IF(UILyJ)) 40443440
IF (VILyJY) 40445440
X1=Ufi,J)*SC2
Y1=V(l,J)}*SC2
X2=X + X1
Y2=Y + Y1
DEM=CSCRT {X1%X1l + YLl%Y1l}
IF(DE¥.LT.0.005) GO TO 45
S=Y1l/DEM
C=X1/DEN
Yv=Y2--SH%S
XX=X2-SH*C
CC=C*DASH s o
CS=S*DASH B

CALL LINESGC

(GI,0+X,Y)

IF(DENM.LT. 0. 04)

GO TO 44

CALL LINESG (GIs1+X2+Y2)

CALL LINESC

IF{DEVM.GT.0.

CALL LINESG
CALL LINESG
IF (K.EQ.1)
IF {K.EQ.2)

(GIy1yXX+CS,YY-CC)
11) GO 7O 45
(GI404XX-CS,yYY+CC)
{GI+14X2:Y2)
X=X+DX

X=X-DX

CONTINUE
Y=Y +DY

IF (K.NE.1)
K=2

GO TO 50
K=1
CONTINUE
RETURN

END

GO TO 55
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25
30
35
40

10

14
15

SUBRGUTINE SITE (GI4SCF,KSTE)

DIMENSICN X(QY),Y(éY)yGI(2“0).XT(12),YT(12).XTS(12),YTS(12)

Ls XA(9),YA(9)

DATA X/74e51 4778167516823 7e601Ta501T7a55¢7.424T445,47. 42'7 47,

] 6.8846.9215.5595.35+4e80+4e5724¢5214+48+4.0593.7143.7343.65,3.72,
2 3.4443.33,3.25,3.1343.0543.0092.28,1.04,2.30,2.0643.05,42.91,2.98,
3 2.7Cy249292.48,3.10,3.18,3.14,3.03,3.C2+,2.91+4.51/

DATA Y72.04145.83,6.7046.88,7.8297.93+48.00,8.12+8.15+48.19,8.28»

1 B.7648.8049.936,9.7C410.17,105.11,10.C5,13.

0899.60y9.90+¢5.54,1G.00,

2 10.09,10.32y10.18,10.24,10.10,10.17,10.10,10.7€,9.23,8.17,7.88,
3 7e0416.9096284,6.5196.32,5.78,4183,4.5744.22+3.73,3.5393.40,2.04/
DATA XT/1a7744.75%9647C+5.10+4.40,6.9543.38412.00,11.00,8.15,+3. ldy

1 3.55/

DATA YT/2:70+347014.60+4.4044.70, 7 0848.8545.80410.50+11480+14.80,

1 1C.68/
DATA XA/3.914.5:5.332:444.735.7,

«?233.046.2/

DATA YA/6.646.9¢741¢9:9410.2+10. 7113 8+14.9,13.9/

IF(KSTE.EC.1) GO TO 35

KSTE=1

po 5 I=1,9

XALI)=XA{1)*SCF
YA(L)=YA(I)*SCF

DO 25 I=1,47

X{1})=SCF=X{1}

Y{1)=Y(1)*SCF

DO 30 I=1,12

XTS{I)=XT{I)*SCF
YISULY=YT(1)%SCF

CALL LINESG {(GI40+X[1Y,Y(1})
DO 40 I=244T

CALL LINESG (GI,lyX{I),Y(1)}
CALL POINTG (GI,12yXTS,YTS)
DC 15 1=1,3

1d=(1-1)*3+1

CALL LINESG (GI,0yXALIJ)yYALIJ))
DO 14 J=1,2 .
K=1J+d

CALL LINESG (GIls1sXA(K),YA(K))
CONTINUE

CCONTINUE

RETURN ;
ENC
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APPENDIX B.

PROGRAM LISTINGS FOR MSTJLG AND SUBROUTINES

&
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C*ex*x¥PRCGRAM MSTJ4G
DIVMENSION UU(L14417),VVIL14y1T)3UCL4y17) V14,17 ),US({2),4VS(2)4ITLE(L
14) :
DIMENSION DX[2420)4D0Y(2,20)4X6(2920)+YG(2+20)4XGS(13,200),¥YGS(13,2
100)KL(20)+KBI2D) L ISY(40),FLISCIyKTLElIS)Y,LTLE(B),IST{8)
OIVMENSION GI(20C), XNI9) 4y YN(9),XQ{9),YC(2):XOR(22),YOR{20),XMIN(2C)
Lo YMIN(20) ,XMAX(20), YMAX{20) 4 XEND(20) ,YENDI20)
INTEGER*2 [WD(T72,12)
DATA 1ST/ZFOFDFCFO,Z40F0F061,2FCFCOLFT4+2F1404040,240F0F0F0,
1 ZFC4CFCFC,Z61FNF061,2F6F94G40/
DATA XN/O-O,O-01"-2v0¢010-21‘c2|'-21C-2'0-2/
CATA YN/=1.041aCr0.5v0e7+0459-e370:39~43,0.3/
EXTERNAL FONTZ .
LTLE(5)=IST(4)
REAL%#8 TME
CALL TIMSET
XST - X VALUE AT BEGINNING OF TRAJECTORY
YST - Y VALUE AT BEGINNING DF TRAJECTORY
SH ~ PROJECTION OF ARRUW FEAD TN SHAFT
Nu=1
Kh=0
KJ=0
STIME=0.
KEKSP=0
RMCD=0
KSTE=0
KCBJ=1
KFRM=1
READ 404, SC1,DTIME,RTE,SH
404 FORMAT(20F4.0)
SCF=5C1
READ 10y KISTyNSXyNSY NFX,NFY;KPLOT ,KSPL,I11,112,KRECL ,KCON
403 FCORMATI{BF10.0)
READ 1C,NSITES, NTRAJ,NTIME ,NCCF,KHCUR,KSPH,LTIME,NDTRN,KENDP
1y MPH,MBGP,MSBT
C* %% NDTRN-NUMBER OF RECCRCS TO TRANSFER TO DRUM
C¥%%x& KENDP — PRINT TRAJECTCRY END PCINTS,L-YES, O0-NC
C#%ex KSPH NUMRFR OF TIME STLPS BETWEEN MAPS ’
Cx#%x#% MPH NUMBER OF MAPS PER HOUR
C**%xxMBGP — MILES BETWKEEN GRID POINTS
C#%%% MSBT ~ TIME STEPS BETWEEN RELEASES
10 FCRMAT (1615)
CALL TIMEL(TME)
DO 35C I=1,NDTRN -
RFAD (10) IWD
WRITE (8) IWD
350 CONTINUE
REWINC 8
CALL TIMEL(TME)
PRINT 351,NDTRN,TME
351 FORMAT ('O TIME TO TRANSFER',I15,' RECORUS TO DRUM WAS!',F8.3,'SECON
105"
READ 450, (ISY(1),1=1,40)
450 FORMATI(EDAL)
405 FORMAT(16F5.0)
DT=1./FLOAT(KSPH)
Cx#xx DIT=TIME INTERVAL BETWEEN SYMBOLS IN MINUTES

SO0
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Crkk

isEalsisEeEsNeNal

406

3
#*
3

407

1405

506

408

BT=1./FLCAT{KSPH®MPH)

~TIME STGP FOR ADVECTION IN FRACTICN OF AN HOUR

KSPP=KSPH*MPH
LTIVME=LTIME#KSPP+1
MPDT=6C/ MPH

FMPDT=MPDT
DTT=DTINE*60.
DTM=FMPDT*DT

V7=0C.C

U7=0.0

c7=0.

CSF=1.

FMGP=MRGP

H=MBGP

ITIL=24%MDK

KLAST=C

KY={ NFY-NSY) %2
KX=(NFX=NSX)*2
BDX=FLCAT(NFX=-1)%5SC1
BDY=FLOAT({NFY-1}%SC1l
YMX1=DDX+.5
YMX1=POY+.5
KHMPh=KHOUR*MPH

XMN1= XMX1-8.0

1IC=n

IMS=13
P18=3.1415927/180.
¥R 0

IF (NTIME) 407,407,406
READ 405, DR7,S7,H7
READ 4C5, (FLI{KKK),KKK=1,NTIME}
DEM=H7-5C00.
ANG=(27C.—~(DR7-49.) )%P18
UT=5T7*C0S {ANG)
VI=ST#SIN (ANG)

MPKP— CONTRCL PARAMETER WHICH HOLDS A RE

READ 1C€C, KTLE

READ 14C5,XST,YST,TINK, IRLSE
FORMAT (2F5.0,A4)
XST=XST/F¥GP
YST=YST/FMGP
LTLE(L)=KTLE(]1}

DO 150 TIN=1,NSITES
CALL TIMEL (TME)
STIME=STIME+THME
MPKP=0

KSP=C

N1=0

IF(IIC.EC.1) GO TO 506
ITT=111#MPH

KDS=T1T1I

I1c=1

GO 1L 408
I1I=112+MPH

KDS=T1I1

I1C=0
ITRJI=TIT+KHMPH
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C IF{ITRJ.EQ.ITJL) MPKP=1
111=111-1
98 NTR=1
99 TINK=TINK*DT
100 FORMATI(14A%)
FAC=DTM/ (H*60.)
XS=NSX%-1
XL=NF%~1
YS=NSY—1
YL=NFY-1
DC 89 1=1:NTRAJ
XG(1,1)=XST
YG(1,1)=¥5ST
YGS(141)=YST
XGS(I,1)~XST
KL(1)=¢C
-89 KB(I1)=1
C##xx IHCUR-THE STEP COUNTER, KHOUR IS THE TOTAL NUMBER OF STEPS
1HCUR=C
104 1HOUR=THOUR+]
IF (IHCUR-1) 105,105,100 ‘
105 CALL RNGD?G(KN.KJVU,VflllvIDAY,NCN.YEAR'KLST,HPKP,KNR,MPH,LTLS)
~ 10SV=1DAY ‘
IH1=111/MPH
KHR=IH1
MMN={ 11 I—IH1*MPH) *MPDT
KMN=MMN
1HL=1H1 =100 +MMN
141=VMCN
1D1=1DAY
IMK=MON
GO TC 111l
106 DO 411 1=NSX,NFX
DC 411 J=NSY,NFY
UlT,d)=0Ull,Jd)
411 VI(I.J)=vVII.d)
111 CALL RNGD?G(KNyKJ'UU,VVvIII,IDAY.NON.YEAR.KIST.MPKP,KNR,MPH,LTLS)
=—]MC=MON
IF(IHCUR.LT.KHMPH) GO TO 1116
IH3=111/MPH
MMN= (T T-IH3%MPH)*MPDT
IH3=IH3%100+MMN
IV3=MCN
1D3=10AY
1116 NHCUR=( 1HOUR-1)/MSBT+1
IE(NHGUR.NE.NTRAJ) GO TO 160
Nl=N1+1
IE(N1.LT.3) 6N TO 16€
1H2=111/MPH
MPR=(I11~IH2&MPH)*NMPDT . -
IH2=1H2%100G+NMMN
1M2=MCN
1C2=1CAY
160 IF (NHCUR.LE.NTRAJ) 6O TO 1117
NHGURKR=NTRAJ
IE(I1I.NE.1) GO TC 1117
iF (11C.FQ.0) GO TO 1117
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Crexss ORNLY PARTICLES FROM EARLY RELEASE INTO NEXT DAY WILL CAUSE BACKSP
Csxdpk THERCFORE HOLD ADVECTICN PCRIOD UNCER 24 HOURS

KBKSP=1
C PRINT 1105,y 1II,IDAY,IHOUR,KBKSP,NTRAJ
1105 FORVMAT (1H ,10CI5)
1117 KLK=1 i
¢ PRINT 9917, IHQURy NHOUR,KHMPH ,NTRAJ, I 11X
5917 FORMAT (¢ IHCUR=',[4;' NHOUR=",14,215)
DO 44 K=1,NHOUR
KS=0
TINC=TINK
IF{KL(K)) 601,401,444
601 KLK=0
1C1 DO 430 M=1,42
Fl=¥
C2= (TINC + (FM—-1.) = DT)/ DTIME
Cl=1.0-C2

1=XG(M,K)+1.05
IF(I.LT.NSX) 60 TQ 29
J=YG{MyK)+1.05
IF{J.LT.NSY) GO TO 29
FI=I-1
FJ=J-1
RX=XG{M,K)~FI
RY=YG(M,K})=FJ
I1=1+1
IF({I1.GT.NFX) GD TO 29
J1=J41
IF{J1.GT.NFY) GO TO 29
RX1=1.-RX
RY1=1.-RY
A=RX1#RY1
B=RY*RX1
C=RX#*RY
D=RX#RY 1
CST=A%{C1%U(LJ)+C2*UU(IL,J})
CST=CST+B#({CL*U(T1,J1)1+C2%UULTI,J1))
CST=CST+CH{CIHAULIL, J1+C2%0U (11,81 ))
CST=CST+Ox{C1*U{IL,J)+C2%VUILI1,J))
UCST=CST
CH%%xk CST=CST*CSF+C7*UT FOR INTERPOLATION WITH AN UPPER WIND
US(NV}=CST
CST=AR{CL*V{IJ}+C2%VVI{I,J))
CST=CST+R*{C1®*V(I,J1}+C2%VV(I,J1))
CST=CST+CH{CLAV{Il,JL)+C2%VV {Il,d1))
CST=CST+DH{CL*V{I1,J)+C2%VV{I1l,J)}
VCST=CST
Ck*kk CST=CSTHCSF+CTHVT FOR INTERPOLATION WITH AN UPPER WIND
VSIM)=CST
DX{VMyKY=US(M)*FAC
DY {MyK)=VS(H)*FAC
IF (M=2) 34,43,34
34 MM=M+1
XGINMM K)I=XGIM,K)+DX (M, K)
YGIMM K I=YGIMyKY+DY (MyK}
43 COWNTINUE
C 43 IF (NTIME) 430,43041124
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Cllz4a IF (M-2) 1125,430,43C
C1l125 KKK=KKK+1

c CS=(HT-FL(KKK)}/CEM
C C7=(FL(KKK)-5002.)/CEM
C IF (CS) 1119,1119,43C
Cl119 CS=0.
C C7=1.
430 CONTINUE
KS=KS+1

TINC=TINC+DT
KBRIK)=KB({K) +1
IT=KB(K)
ITL=1T-1
XGS (K ITI=XGS Ky ITLI+a5% (DX Ly KI+DX(24K))}
YOGS (K IT)=YGS Ky ITL)+.5%(DY{14K)+DY{2,K))
IFUIT.GE,LTIME) GO TOU 25
XGU1yKI=XGSIKeIT)
YG{1sK)I=YGSIK,IT)
997 FORMAT{1X21542F10.5)
c IF (NTIME) 1127+1127,1126
Cl126 IF (KKK=NTIME) 1127,271,271
1127 1F{KS-KSPH) 101,44,44
29 KLIK)=1
44 CCNTINUE
KSP=KSP+KSPH
IF(KSP.LT.KSPP) GO TO 475
KSP=0
PRINT 455 ,NHOUR
45% FNRMAT {* TRAJECTORY POSITIONS FCR HCUR *,13)
DO 460 K=1,NHOUR
K3=KBI(K)
K2=K3-5
C 460 PRINT 4T70,K2,K3, (XGStK,KE)YGS(KyKE) yKE=K2,K3)
470 FCRMAT (LH +13y' THRU'4I4,6(2F6.2,2%))
475 TF{KLK.EG.0) GO TG 2700
Ck&x%% ALL PARTICLES OFF GRID. ADVECTICN TERMINATING
IH3=I111/MPH
MMN=(III-IH3%MPH)*NPCT
TH3=TH3%100+MMN
IM3=MON
1D3=1DAY
IF(IH3.EQ.24) KJ=0
GO TO 271
2700 TINK=0a.0
1F (IHCUR.LT.KHMPH) GC TO 104
271 1STR=0
IF(KEKSP.EQ.0) GO TO 2792
KJ=1
BACKSPACE 8
BACKSPACE B
KBKS P=N
PRINT 2706
2705 SORMAT (' BACKSPACED TWO RECDRC(S)t)
27072 CALL TIMEL (TME)
STIME=STIME+TME
TMC=TME
IF(IMC.EQ.IMK) GO TO 2705

OO0

aNaNel
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IF(I1C.EQ.1) GO TO 27C5
IF{1HCUR.GT.84) GO TO 27C5
KLAST=1
1MK=IMC
2705 1F(IINJEQ.NSITES) KLAST=1
IF{KRECL.EC.0) GN TC 27CA
o CALL RECLT(NTRAJyKX gKY pKE 3 XSToYSTiXSsYSy XGS4YGS,KLAST, DT, IRLSE)
2708 CALL TIMEL(THE)
STINE=STIME+TME
THR=TKFE
C SCALE THE DATA POINTS
IF(KENDP.EG.C) GO TO 27C9
DO 326 KE=1,NTRAJ
K1=KB(KE)
XENC (KE}=XGS(KE,K1)
3226 YEND{KE}=YGS(KE,K1)
2709 1F(KPLOTLEC.0) GO TD 280
2710 DO 274 I1=1,NHOUR
NN=KBI(II)
IE (NN=1) 274,274,272
272 DO 273 JJ=1,NN
XGS(ITyJJI=XGS{IT,JJ)V¥SCF
273 YGSUI[,dJ)=YCSUITJJI*SCF
274 CONTINUE
IF(KMOD.GT.0) GO TO 2715
CALL MODESG (GI4D)
CALL VECIG (GI,FONT2,0)
CALL SETSMGIGT9341.)
CALL SE1SHG tblyloeGCa )
KHOD=1 K
CALL OBJCTG(GI40.040.051.333341.0)
CALL PAGEG (GI1,0,0,41}
C*%+% L=PICTURE COUNTER
L=0
READ 11,NPPF,LPG,XSBJsYSBJsXNORyYNOR, THLNsHT yHLyHNyKVEC, THBD
11 FORMAT (215,2F10.046F5.0,15,F5.0)
READ 12, {XORU(I),I=1,NPPF)
READ 12y (YOR(I},I=1,NPPF}
12 FORMAT (8F10.0)
CALL SETSMGC (GIs454HT)
DG 30 1=1,NPPF
XMIN(I)==X0R (1)
YMIN(I)==YCR({D)
XMAX{T)=XSBJ+XMIN(T)
YMAX({I)=YSBJAYMINIT}
30 CONTINUE
ANG=-RTE#*P18
SN=SIN{ANG}
CS=COS{ ARG
DO 50 I=1,9
YQUL)=(YNIT)}*CS-XN(T)*SN+YNDR)*SCL,
XQ{I)= {xN{1 ) 2CS+YN( IS+ XNOR) #5C1
50 CONTIAUE
2715 L=L+1
CALL SETS¥G (GI,30,THED)
CALL SUDJEG (GIZXNMIR{L},YMIN(L) ¢XMAX{L) ¢ YMAX(L))
CALL STNCL (KHR,ZIST(1)e4s34LTLE(2))

/
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9050

60

65

520

27

2276

2749
2750

3020

3030

3035

3040

CALL STNCL {IML,IST{2),3,2,LTLE(3)]
CALL STNCL (IDLsISTU{3)4443,LTLE(4))
LTLE(S5}=LTLS

CALL LEGNDG (GIy0.CsYMXL,20,LTLE)
PRINT 9050, (LTLE{I);I=1,5)

FORMAT (1HD,5A4)

CALL LINESG (GI,GyC.C+BDY)

CALL LINESC (GI4+140.Cy0.0)

CALL LINFSG (GI41,RLEX:0.0)

CALL LINESG (51,1,80%,3DY)}

CALL LINESG {GI,1,0.G480Y)

CALL LINESG(GI;0,XQ(1)4¥YC{L))

DO 60 1=2,5

CALL LINESG(GIy1+XQU1)4yYQ(I))
CALL LINESGIGT,1,XQ(2),YC0(2))
CALL LINESG{GIs+N,XQ{6),YC(6))

DO 65 l=719

CALL LINESG(GTs14XQ(I),YQ{1))
CALL SITE {(GI+SCF,KSTEWMBGP)

CALL SETSMG (G1,30:THLN) :
IF(KVEC.EQ.0) GO TU 520

CALL SETSMG (GI,51,1.)

DC 279 I1=1,NHOUR

CALL SETSMG (GI445,HL)
ISTR=1STR+1

NN=KB{I1)

1F (NN-1) 279,279,275

CALL LINFSG 01,0, XGSITITI41).Y6S111,1))
CT=3T+BT*0.5

ISK=ISTR

Jd=1

Jd=JJ+1

CT=CT+BT

CALL LINESG {GIs14XGSIITIJd)»YGS(II,dd)}
IF (CT-DTIME) 277,2749,2749

IF (JJ-NM) 2750452764276

JJ1=3d+1
XD=XGS(I14JJ1L=XGS(TII,Jd)
YO=YGS{I1,dJL)=-YGS{II43J)

DS=SORT (XD*x%2+YD%x%2)

IF(DS-0.12) 3030,3020,3020
FR=0.12/D%

XP=XGS{II,JJ1 )-XD*FR
YP=YGS(T1,JJL)-YD%FR

CALL LINESG (GI,1,XP,YP)

JJ=Jd+1

XP=XGS(11yJJ}

YP=YGS(IL,JJ)

CALL LEGNMDG (GI,XP,YP,1yISY(ISK))
IF (JJ-KNI3035,276,276

JJi=dJ+1

XDEXGS (I, 01 Y=-X65(11,40)
YO=YGS(TI,Jd1)=-Y0S(I1,JJ)

DS=SQRT (XD%%k2+4YD%%2)

IF(DS-.12) 2050,304C0,53040
FR=0.12/0S

XP=XGS{I1,JJ) tXTEFR

Lo




3C50
2218

217
276

YP=YGS(TI,JJ)+YD%FR

CALL LINESG (GI,0+:XP,YP)

GO TO 2278

CALL LINESG (GIy0+XGS(IT,Jd1),YGCSHIL,401))
ISK=ISK+1

CT=8T+3T7%0.5

IF(JJ=NN) 22764276,276

N1=JJ-1

Y1I=YGS{I1,J4J)-YGS{IT,N1)
X1=XGS(1I14JJ)}-XGS{II.NL)

CALL ARRCW (XGS(ITyJJ)eYGS{II1yJdd)eX1lyYLySHyGI)
DS=SQRT (X1#x2+Y1%%2)

IF{DS.LT.0.0C0C01L) DS=0.CC0O001

FR=0.20/0S

XP=XGS(IT,JJ)+X1%FR

YP=YGS{II,JJ)+Y1%FR

IFMT=1+11/10

Cx¥%%x THIS IS VALID ONLY IF THERE ARE LESS THAN 20 TRAJECTORIES

280

310

320

IF{IFMT.LEC1) GO TO 58C

IF{Xx1.GT.C.) GO TO 580

AX1=ABS(X1)

AYL=ABS{Y1)

IF(AX1.LT.AY1l) GO TO 58C

XP=XP+X1*FR

YP=YP+Y1%FR

CALL SETSMG (GI45+HN)

CALL NUMBRG (GI+XPyYPyIFMT,11)

CONTINUE

CALL SETSMG (GIy454HT)

IF(KVEC.EC.0) GO TO 28C

CALL SETSMG (Gl,51,0.)

CALL TIMEL(TME)

STIVE=STIME+THME

TMP=TME

IF{IFC.NE.IMS) PRINT 310

FORNMAT(2H1 ) :

PRINT 320,IRLSEsIH1yIM1,ID1sYEAR,IH2,IM2,1D2,YEAR,IH3,1M3,ID3,YEAR
y» TNCy TMP, TMR

FORMAT (' RLSE PT.'yA4,"' FROM *,14,13,%/%,12,%/%,A3,% TO ',]14,

113,%/'4124"/%,A3,* ADVECTED THRU *414,13,0/%,12,'/%, A3, THC= 1,
2F6.39" TMP =',F6.3,* TMR= '",F6.3)

IMS=1VC

IF (KCCN.EQ. 1) GO TO 324

KNR=0

KJ=1

IF(KENDP.EQ.D) GO TO 325
PRINT 327,{KE(KE),KE=1,NTRAJ)
FORNAT (1lH ,2016)

. PRINT 328, { XEND(KE) 4 KE=1,NTRAJ]}

PRINT 328, (YENDI(KE) 4KE=1,NTRAJ)
FORMAT {1H ,20F6.2)

IF(KPLCT.ECQ.C) GO T2 15C
IF(L.EQ.LPG) CALL PAGESG (GIs0,0,1)
IF(L.LT.NPPF) GO TO 150

L=0

CALL PAGEG (GI,0,0,41)

CONTIRUE
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1IF(KPLOT.EQ.0) GO TO 385
CALL PAGEG (G14yCs0,41)
CALL EXITG (GI)
385 PRINT 390,STINME
390 EORMAT('0O TOTAL CPU TIME= ',F8.3,' SECONDS')
STCP
END

SUBROUTINE STNCL (INUNM,ISTNyKTsKUyINWC)
DIMENSTION 125(4) .
DATA 125/1,256,65536,16777216/
C#%**¥x LT=TENS DIGIT, LU=UNITS DIGIT
LT=INUM/10
20 LU=INUM-LT*1D
502 1IN=LT*I2S(KT)+LU*I2S(KU)
TWD=T0R{IIN+ISTN}
RETURN
END

SUBROUTINE ARROW (XysYyX1lseYLlySHeGI)
DIMENSION CI(200)
ARG=X1#%2+Y1%%2
IF{ARG.LT.0.C00001) GO TC 3
DEN=SQRT{ ARG)
S=Y1/DEN
.=X1/DEN
CALL LINESG (GI,04X,Y)
XX=X=SH*C
YY=Y-SH*S
DASH=.25%SH
CC=C*DASH
CS=S5%CASH
IF(XX+CSY 1,3,1

1 IF(YY-CC) 24342

2 CALL LINESCG {GI,1,XX+CS,YY-CC)
CALL LINESG (GI+2+XX-CS,YY+CC)
CALL LINESG (GI,1l4XsY)

3 RETURN
END o
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SUBRCUTINE SITE (GI,SCLl,KSTE.MRBGP)

DIMENSICN X(21)¢Y(21),GI(2CC)XC(10C),YCL100)+XS(G)sYS(9)

DATA X/26¢5+26¢692940729.C13045130.5¢28.C42445923.0923.0,24.0,
1 24.0422.C9204G420.0,21e0921e7422.6+24.0,24.0426.5/

DATA Y/60.7437e0y37.0935.5935.0+34.0+29.C+29.0430.0+31.3+32.5+

10

25

26

35

55

56

65
75

1 34.0934.093600437.7437.7+436.8436.8,39.C+40.7+40.7/
DATA XS/1.030a295¢7+5243432.4¢54.0454.5,27.2.428.2/
DATA YS/5:1,35.9, 7665 77.3,6124937.2+40.2+22.8,40,2/
KCON=0
IFIKSTE.EQ. 1) GD TO 35
SCF=SC1
KSTE=1
FORMAT (1515)

SCF=SCF/FLOAT(MBSGP)

g0 25 I=1,21

X(1)=SCF%X{1)

Y{1)=Y({11%SCF

DO 26 [=1,+9

XS(I)=XS(I)*SCF
YS(I)=YS{I)*SCF

CALL LINESG (GI1,04X{1),Y(1})
DO 55 1=2,21

CALL LINESG (GL,l+X(I)sY{I))

DO 56 1=1+9
CALL LEGNDG(GI+XS{I)YS{I)elplH+)

{F(KCCN.EQ.0) GO TO 75
CALL LINCSG (GI404+%C(1),YCI(L1)}
DD 65 1=2,XKCON

CALL LINESG (GI41+XC(I),yYC(I))
RETLRN
END

L3




SUBROUTINE RNGD TG {KNyKJIs UGy VG IIT4IUAY,MON,YEAR, K1ST 4MPKP, KNR,MPH,
1KTLS)

Ch%#% MPD - MAPS PER DAY

NP - NUMBER DF WIND STATIDNS

NSX - STARTING VALUE FOR X

NSY - STARTIMNG VALUE FOR Y

NFX - END VALUE FOR X

NFY - END VALUE FOR Y

KSTR — STREAMLINE ANALYSIS 1-YES O-NO

KDATA = PLOTS FOR WINC FIELDS 1-YES C-NO

KPRINT TO PRINT INTERPOLATED VALUES. 1-YES 0-NC

KVCRT — TQ CALL VCRT 1-YES 0-NC

RTE - ROTATION OF ANRTS 0N GRID

RCH - RADIUS OF CIRCLE FHCLOSING DATA VALUES FCR INTERPOLATION

DX - SPACING OF GRIL POINTS IN X-DIRECTICN

DY - SPACING OF GRILC POUINTS IN Y-CIRECTION

DT - INCREMENTS OF TIME IN HOURS

DS - LENGTH DF SHAFT 0N WIMND ARROW

H - GRID INTERVAL IN MILES

X - X CCORDINATE OF STATION

Y - YCOORDINATE OF STATION

ITLE - TITLE OF PLCT

DIR — DIRECTION CF WIND AT STATIUN

SPD - VELOCITY OF WIND AT STATICN

COR(I) - CORRECTION (WHOLE DEGRESES) AT STATION (I)

NAMST — NAMES OF THE STATIONS

CONFAC - CONVERSION FACTOR TO CHANGE WIND SPEEC TO THE 100 FT LEVE

OO0 0000000

DIMENSION DIR(50), SPC{S50), U(SC), VI(50), X{50), Y{50), UG(14,171},
1V6{14417), ITLE(L16),R3{10,14,17),N3({1C,14,17),RT(30),NSB{30)
DIMENSION D{31), S(31), LFLAG(25),C0R(25),
1 CCNFAC{25) +NAMSTI3C)
DIMENSION ISKIP(31),11{3),12(3),IRRAYL (31), IRRAY2 (31),
i KMON(12)
INTEGER*2 IWD(72,12) ‘ .
DATA 11412/243+5+244411/7°
IF {(KJ.EQ.1) GO TO 79C
IF {KN.NE.O) GO TO 1313
KNR=0
READ 2004 ITLE
200 FORMAT(16A4)
READ 11y NPs NSXy NSY, NFX, NFY, KSTR, KDATA, KPRINT,KVORT,NSTL,
.1 NDAT.MBGP
CH%%:&NDAT - NUMBER OF DATA ENTRIES IN IWD
READ 11,INPT
11 FGRMAT (1615}
READ 12, RTE, RCH
12 FORMAT (8F10.0) ’
READ 40, (X{(I)y I=1,NP)
10 FORMAT(20F4.0)
READ 4C, (Y(I)y I=1,NP}
READ 40y (COR(I),I=1,4NP)
RCH=RCH%%2
READ 4C,{CONFAC{I}yI=1,NP)
40 FORMAT (18F5.2)
FMGP=MBGP
DO 640 I=14NP

Ly




X{I)=X{1)/FMGP
640 Y(I)=Y{I)/FKGP
READ 454 {NAMSTII)yI=1oNP)
45 FORMAT (l6(1XA4))
READ 71, (ISKIP{I},I=1,NDAT)
71 FORMAT (3112) .
REAU 2004 (KMON{T)sI=1012)
READ 42,YEAR,MAPS
42 FORMAT {A4,16)
19 FORMAT (1H1,16A4)
PRINT 6666, (NAMSTII)I=14NP)
6666 FORMAT (1HC4X22{1XA4))
PRINT 63C,y{X{I),I=1,NP)
630 FORNAT ('0 X =',22F5.1)
PRINT 635,({Y(1),1=1,NP)
635 FORMAT ('0 Y ='422F5.1)
PRINT 44, (CONFAC(I),yI=14NP)
44 FORMAT (*OCF =t,22F5.2) .
MPD=24%MPH
K1arP=Q
KN=1
NPA=NP
[F(NPA.GT.1C) NPA=10
C###%*SECTION FCR SETTING UP STATION ARRAY FOR EACH GRID POINT
XG=NSX-1 .
DO 730 I=NSX.NFX
YG=NSY-1
DN 720 J=N3Y.NFY
gn 705 L=1.MP
NSB{L)=L
705 RT(L)I=(XIL)=XGY*&2+(Y(L)-YG) *%2
CALL ASCNC(RT,NSB.NP)
D0 7C6 L=14sNPA
706 N3(LyIyJ)=NSB(L)
720 YG=YG+1.
730 XG=XG+1l.
DO 735 L=14NP
U(L)=0.
735 viL)=0.
NPP=NP+1
P18=3.1415927/180.
I1s=1
790 IF(KNR.EQ.1} GO TO 800
REAC 5114+MS,IDSyIHS,K1STXRW,KTL5
511 FORMAT (51541XA4) !
II1=1HS-1}
IF{XKRW.EQ.0) GO TO 800
REWINE 8
8BGO NTATE=C
ICNT=0
[F(INPT.EC.1)} GO TO 8C5
£02 REAND {(B) IWD
PRINT SSAC, TWDL1y 1)y IWOUT2411) 4MS,IDS,IT14KJ
2930 FORNMAT (1H 461I7)
GO T0 5
C ED25 CALL BUFFER {8+IWDy1488,NTATE,ICNT)
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C CALL DELAY(B8,0+0,NTATE,ICNT)
805 CCNTINUF
IF (NTATE.NE.3) GO TC 5
PRINT 5C,IWD(24,1) )
50 FORMAT(' END QF FILE READ ON THE INPUT UNIT'10X,15)
STCP
5 MON=IWD{1,1)/109
IDAY=IWD({1,1)—-MON*1CO
IF{KNR.EQ.1) GO TGO 1212
IF (MCN.LT.MS) GO TC 800
IF (IDAY.LT.1DS) GC TO 800
1312 KJ=0
KNR=1
1313 III=11I+1
M=C
DO 21C J=1+NDAT
IRRAYY (J)=0.
IRRAYZ (J)=0.
IF (ISKIP {J).EQ.0) GC TO 210
M=M+1 o
IRRAYLIM)=IWD(IIL[,+J)/100
IRRAYZ(M)Y=IWD(I1I,J)-1IRRAY1(M)*10C
210 CONTINUE
c PRINT 1C00, 111, (IWC(IIT4J}yJd=1,RDAT)
1000 FORMAT ('C III= '+13,5X,1215)
300 CONTINUE
DC 60 J=1,M
D{ J)=1RRAYL( J)
6C S{  J)=IRRAY2( J)
Ch*%%xxEND STATION ARRAY SECTION
JI=0
MHR=TITI*1C0
JJ=0{1l}+.1
JK=S(1)+.1
1501 DO 1317 IN=2,NPP
Ji=JI+1
DIN=D{IN)
SII=S(IN)}
IF (DIN - 89, } 1315,1314,1314
1314 LFLAG(JI)=1
c uid1)=cCc.0
C ViJI)=0.0
GO TO 1317
1315. IF (SI1I - B9. } 1316413144+1314
1316 LFLAG(JI)=0
IF (DINJ.LE.36) GO TC 1320
LFLAG (JI)=2
DIN=CIN-50.

1320 DIREJIN= DIN *1C. +COR{JI)
SPD{JI)= SIT *#CONFAC(JI}

1317 CONTINUE

13129 KSR=C

DO 15 I=1,NP

IF (LFLAGII)-1) 1318,15,1318
1318 DR=CIR(I)-RTE

ANG=(270.-DR)%P18

ULI)=SPD(I)*COS(ANG)
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VII}=SPD(I)*SIN{ANG)
15 CONTINUE
c PRINT 4C50+(DIR{I)yI=1,NP)
c PRINT 4C50,{SPD(1),1=1,NP)
4050 FORMAT (1X23FS5.1)
IF(K1ST.GT.0) GO TO 9S00
C#%%%xINTERPCLATION SECTION BEGIN
49 DO 895 I=NSXyNFX
DO 89C J=NSY,NFY
SNU=0.C
SNV=C.C
SND=0.0
NS=0
DO 87C L=1,NPA
LS = N3(LyI)J)
RS = R3(L'IyJ)
IF (LFLAG{LS).EQ.1l) GO TO 870
IF {RS.LE.1.E-15) GO TC 850
IF (NS.LT.NSTL) 60O TO 820
IF (RS.GT.RCH) GO TO 875
820 RSI=1./RS
SNU=SNU+U(LS)#*RSI
SNV=SNV+V(LS)*RSI
SND=SNC+RSI
NS=NS+1
GO 7O 87¢C
850 UG(I,J)=U(LS)
VGLTIJ)=V{LS]
GO TO 390
870 CONTINUE
IF(NS.GE.NSTL) GO TOD 875
PRINT 871 +NS,y14JsIIT,ICAYMON,YEAR
871 FORMAT (' WARNING-ONLY ',12,* STATICNS FCR I = ',13,' J= 'I3,14,
1%:00',14,%/',12,%/',A3)
875 UG(I,J)=SNU/SND
VG(1,J)=SNV/SND
890 CONTINUE
895 CONTINUE
GO 70 950
C**x%&xINTERPCLATICON SECTICN ENC
Cx%*%% SINGLE STATION ANALYSIS
900 IF(LFLAG{KIST).NE.1) GC TO 920
PRINT 910y NAMST(KIST),I1I1,IDAY,MON,YEAR,U{K1ST),V(KIST)
910 FORMAT (1HC,A4,* MISSING AT *14,'5CC'14,"/%12,'/'A3,' SINGLE STATI
10N ANALYSIS CONTINUING WITH U,v= '2F6.2)
C sSTOoP
920 DO 930 T=NSX,NFX
00 93C J=NSY.NFY
UG(T4+J)=U(KLST)
930 VGI(I,4J)=VIKLST)
95C KMAP=KMAP+1
IF(KFAPLLELMAPS)ICO TC 825
PRINT B2C,MAPS
830 FORNMAT ('C NUMBER (F MAPS RCCUIRED EXCEELS * 15)
STOP .
825 IF (IIT.LT.MPD) GN TO 896
ITI=0C
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KJ=1
896 RETURN
ENC

SUBROUTINE ASCND (X ,N;NP)
DIMENSTON X(20),N(20}
NPL=NP-1
DO 50 I=1,NP1
KI=0
DO 40 K=1yNP1
IF(X{K+1).GT.X{K)) GO 70 40
KI=K+1
TMP=X{K)
NTHP=N{K)
X(K)=X(KI)
N{K)=NIK1)
RIKI)=THMP
NKT}=NTHMP
40 CONTINUE
1+ (KI.EQ.0) GO TO 60
50 CONTINUE
60 CONTINUE
RETURN
END
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