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INTRODUCTION

The state of the atmosphere affects tactical army operations ; In partic-
ular It can determine the deployment and use of weapon systems . To

• Increase relative combat power of friendly forces, meteorological param-
eters must be measured at the time and location of the action. An im-
portant parameter in atmospheric measurements, particularly for ballistic
weapon employment, is the crosswind velocity along the trajectories of
the projectiles.

The purpose of this report is to present the results ~f the evaluationof the Optical Crosswind Profiler (oCP), a sensor designed to measure
average crosswinds at six points along Its path of operation. This
evaluation Is based on comparative data taken during a test period of
31 January to 8 March 1978 at Biggs Optical Range (BOR), Riggs Army
Airfield , Fort Bliss , Texas. Included as part of the report are daily
weather suninaries of atmospheric parameters prevailing at BOR.

The OCP is an active optical system designed to measure the crosswind
velocity at six regions along the path extending from the receiver to
the transmitter. Al though the OCP was tested under actual field condi-
tions, the evaluation tests were conducted cognizant that the OCP is
presently a research Instrument and not yet intended for prolonged field
use without proper reconfiguration.

This report presents results of collected data, with an evaluation and
analysis that determine the accuracy and applicability of the OCP.

This work was accomplished by personnel of the Atmospheric Sensing
Division, Atmospheric Sciences Laboratory, under DA Task 1L162111AH71A3.

INSTRUMENTATION REQUIREMENT

Crosswinds along a ballistic projectile trajectory contribute signifi-
cantly to the total weapon error. Walters1 has shown that direct fire
crosswind errors on representative arnrn Drojectiles are significantly
greater than head and tail wind error o Increase the first-round-hit
probability, crosswinds must be accurat~.’y known just before firing.Knowledge and appl ication of crosswind information to fire control sys-
tems can also Increase the standoff range of friendly weapons without
degrading their accuracy.

10. L. Walters, 1975, “Crosswind Weighting Functions for Direct—Fire
Projectiles,” ECOM Report 5570, Atmospheric Sciences Laboratory, White
Sands Missile Range, NM



Several remote crosswind sensors have been developed in the recent past.
Four systems were evaluated at BOR during the test period. The evalua-
tion results of the OCP are presented in this report. The results of
the other system evaluations are reported separately.2’3

The OCP is a bistatic crosswind measurement system that can: (1) be
used in research that may improve present wi nd measurement techniques ,
(2) aid in the characterization of the atmosphere, especially as related
to high energy laser propagation effects, and (3) serve as a reference
system in evaluati ng and analyzing future wi nd measurement systems.

The concept of operational feasibility was shown by the Saturation
Resistant Crosswind Sensor (SRCS),~’5 which is a predecessor system
of the OCP. Basically, the OCP consists of six SRCS, each wi th a weight-
ing function maximized at a different range such that all six together
sample the crosswind velocity at six regions along the path of operation.
In 1977 , an exploratory development prototype of the OCP was completed
and this is the system evaluated and discussed herein. Results of the
OCP performance evalua tion will contribute the necessary data base to
continue future crosswind development and to satisfy stated tactical re-
quirements.

• SYSTEM flESCR1PTION

The components of the OCP include a transmitter , a rece iver , and a power
supply. The transmitter consists of two incoherent light sources of dif—
ferent sizes.5 The smaller source has an optical aperture of 8.4 cm
in diameter and uses a frosted quartz—iodine lamp at the focus of a con-
cave mirror. The larger light source has an aperture of 27.9 cm in
diameter and uses a quartz—Iodine lamp at the focus of a Fresnel lens.

2R. Rodriguez, 1979, “Evaluation of the Passive Remote Crosswind
Sensor,” ERADCOM Report, ASL-TR-0O32, Atmospheric Sciences Laboratory,
White Sa~id~ Mi3sile Range, NM

3R. Rodriguez and W. J. Vechione, 1979, “Evalua tIon of the Saturation
Resistant Crosswind Sensor,” ERADCOM Report ASL-TR-0035, Atmospheric
Sciences Laboratory, White Sands Missile Range, NM

~G. R. Ochs, S. F. Cl i fford, and Ting—i Wang, 1976, “Laser Wind sensing:
the effects of saturation of scintilla tion ,” Applied Optics, Vol 15, No.
2, pp 403-408

~G. R. Ochs, Ting— i Wang, and E. J. GoldensteIn, 1977, “An Optical
System for Profiling Wind and Refractive—Index Fluctuation ,” ECOM Report
77—7, Atmospheric Sciences Laboratory, White Sands Missile Range, 11
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The receiver  consist s of three pairs of apertures that measure 6.7, 9.8,
and 15.2 cm in diameter. A concave mirror at each one of these apertures
collects the wind data and focuses the data on a dual photodiode. A pre-
amplifier is collocated with each photodiode to amplify the si gnal at the
source, thereby avoiding transmission of low level signals which are very
susceptible to noise pickup.

The three pa i rs of apertures in the receiver, in combination wi th the
two transmitter light sources, are equivalent to six sensors, but each
with a di fferent weighting function due to the di fference in receiver
and transmitter optics. By “peaking ” each of these sensors at a differ-
ent range, crosswind velocity can be measured at six localized regions
along the path of operation. Fi gures la and lb show a front and rear
view of the OCP that was evaluated , while tabl e 1 summarizes its charac-
teristics.

Because the OCP consists of six SRCS units , the method of operation of
the OCP is essentially the same as for a single SRCS. The operation of
the SRCS is based on detection of the scintillation patterns produced
by thermal gradients and transported by the wi nd . As each of the photo-
diodes detects the incoming s1gna1 ,~ the fluctuations in irradiance are
combined by the analyzer to obtain a covarlance function. The slope of
this curve at zero delay time is inversely proportional to the time
needed for a particular scintillati on pattern to travel from one detector
to the other. Since the distances between photodiodes ~s constant, theanalyzer then derives the wi nd velocity from the slope of the covariance
function. A block diagram of the OCP (figure 2) Illustrates the func-
tional block electronics required for operation. This circuit is virtu-
ally identical to that of the SRCS.3

‘G. R. Ochs, S. F. Clifford , and Ting— i Wang , 1976, “Laser Wind sensing:
the effects of saturation of scintillation ,” Appl ied Optics, Vol 15, No.
2, pp 403-408

3R. Rodriguez and W. J. Vechione, 1979, Evaluation of the Saturation
Resistant Crosswind Sensor, ERADCOM Report ASL-TR-0035, Atmospheric
Sciences Laboratory , Whi te Sands Missile Range, NM
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TABLE 1. OPTICAL CROSSWIND PROFILER CHARACTERISTICS

Receiver

Optics Section

Optics Two 15.2 cm diameter concave mirrors

Two 9.8 cm diameter concave mirrors

Two 6.7 cm diameter concave mirrors

Detectors Six United Detector Technology Pin
Spot 2D Photodiodes

Field of View 10 mrad

Size 43 x 45 x 30 cm

• Electronics Section

Function Switch Run and cali brate

Scale Switch 5, 10, 20 rn/sec

Location Switch 1 , 2 , 3, 4 , 5, 6

Size 25x3 0 x 32 cm

Power Requirements 120 V AC

Transmitter

Large Source

Optics 27.9 cm diameter Fresnel lens

Lamp 55 W, 12 V DC quartz-iodine lamp

Size 5 7 x 3 0 x 28 cm

Small Source

OptIcs 8.4 cm diameter concave mirror

Lamp 35 W, 12 V DC quartz—iodine lamp

Size 43 cm long , 17.5 cm diameter

12
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TEST SUPPORT

Riggs Optical Range

The BOR (figure 3) is located approximatel y 400 in northwest of the ma -t n
runway at Biggs Army Airfield, Fort Bliss , Texas. A linear instrumented
path 2064 m long lies on a heading of 49 degrees from True North. Two
3.5-rn towers are located at the end points of the path wi th a 3—rn tower
aligned at the 500-rn point of the path . These towers provide solid test
beds for electro-optical Instrumentation. A linea r array of anemometers
at 3 m height and parallel to the path is offset 3 m to one side of the
optical path. This array, which provided the reference, or base values
during the evaluation , consists of 21 anemometers spaced 25 in apart for
the fi rs t 500 m of path length and 15 anemometers spaced 100 m apart for
the remaining 1500 in of path length.

The instrumentat ion path is specifically designed to test optical wi nd
measurement systems because the surrounding terrain features are flat,
and the optica l path has been cleared 0f natural vegetation to minimize
wi nd flow field characteristics.

Meteorological Optical Measuring System

The Meteorological Optical Measuring System (MOMS) (figure 4) is a mobile,
sel f-contained data collection and reduction system, containing analog

• and digital subsystems specifically engineered for the measurement and
recording of atmospheric meteorological data. The system uses an HP
2100 computer system as a controller and is managed by an in—house de-
veloped program that samples the various sensors at preset rates, stores
these data, and then reduces and analyzes these data. Output format
capabilities are printer , strip chart, and digital tape.

The MOMS provided the necessary support during the OCP evaluation period
• by sampling and recording analog wind data from the anemometer array

and OCP outputs. Simultaneously, it also recorded other meteorological
data such as atmospheric pressure, temperature, refractive index struc-
ture coefficient, and dew point. The latter data were recorded to aid
In the performance evaluation of the OCP under di fferent weather condi-
tions.

As a part of the data collection and analysis effort, data reduction was
conducted both on—line and off-line by the FORTRAN program shown In
appendix 0. the primary results provided were scatter plots and weight-
Ing function diagrams of the OCR versus the anemometer array.

14
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Remote Sensing Van

The Remote Sensing Van (RSV ) is a 5—ton , 6 by 6, M820 expandable van
which contains inherent prime-mover mobility and provides test—bed facil—
it ies . The RSV “folds ” to standard van wi dth for transport and expands
to 4.3 in for in situ operation. The RSV is a stable platform for optical
equipment tests and provides test—bed facilities by housing test equip—
ment and ancillary support equipment. An environmental isolation parti-
tion wi th two 30 by 45 cm integral optical wi ndows has been fabricated
for use so that the rear doors can be opened for optics line of sight
test capability while test environmental conditions inside the RSV are
retained. A “downrange” view of the RSV in operating configuration is
shown in figure 5.

The RSV provided shelter for the OCP during inclement weather thus pre-
venting test interruptions .

TEST DESCRIPTION AND PROCEDURES

General

The OCP evaluation mission was twofold: to determine the accuracy and
weighting function of the OCR , and to evaluate effects due to vibration
and weather conditions (i.e., ra in , overcast) on OCR operation.

Operational setup of the OCP Involves placing the receiver at one end of
the path and the transmitter (two separate light sources) at the other
end. To insure proper operation , the light sources should have an an-
gular separation of 6.8 mrad, and the smaller light source should be on
the left as viewed from the receiver. Although the transmitter light
sources can be al igned with the naked eye, the transmitter could be
ali gned faster and more accurately by attaching a 7.5 cm retroreflector
to the receiver. The receiver was initially aligned by using the built-
In sight, but the final alignment consisted of adjusting the receiver
slowly in azimuth and elevation while using a small mi rror to observe
the images of the light sources on the dual photodlodes. Before the
receiver is considered aligned , each of the light sources must be visibl e
in the proper half of each of the six dual photodiodes.

After the alignment procedure was completed, the receiver and both trans—
mitting light sources were secured firmly to avoid any deterioration of
the signal and also to prevent “false signal” generation due to vibra-
tion.

17
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Ranges

The OCP was tested at 500 and 2000 m path lengths . Signal-to- noise
ratio (SNR) at 500 m was sufficient b r  proper lock—on , but extending the
range to 2000 m decreased the SNR and increased the alignment difficulties
to such a degree that proper operation was intermittent.

Weather Conditions

Because the OCP is an active system, its operation is not limited to
daytime use. In fact, the operating range Increases at night due to
the absence of extraneous light that tends to degrade the SNR. Opera-
tion on clear or overcast days was reliable at 500 in; however, operation
became erratic during light rain and finally ceased under heavy rain .

Atmospheric conditions during the entire test period ranged from very
low thermal turbulence to values large enough to saturate the Campbell
Laser Crosswind System Model CA— 9 at ranges larger than 500 m . A de-
tailed summary of weather conditions existing during the test period is
shown in appendix C. This appendix is included to provide the prevail-
ing weather conditions during the test period for all evaluated systems.
These data are from the Na tiona l Wea ther Serv ice loca ted at the El Paso
International Airport approximately 6 km from BOR.

DATA COLLECTION AND RESULTS

Mathema tical Back ground

In statistical bivariate analysis , a scatter plot is useful for the eval—
uation of measured experimental data. During the OCP test, scatter plots
were generated to aid in the accuracy evaluation.

The abscissa values for the scatter plots were determined by the output
of the reference anemometer arra y, while the ordinate values were those
from one of the OCP outputs. Each pair of values , taken at the same
time , was considered as a coordinate in the scatter plot , an d a lar ge
number of these pairs were used In each plot to ma ke the comparison
statistically meaningful . The FORTRAN IV program developed to sampl e
and plot the experimenta l data is inc l uded In appendix 0.

The usefulness of the scatter diagram in evaluation analysis Is indicated
by the three plots shown in figure 6. Plot A shows a scatter plot that
consists of a straight line wi th a 45—degree slope and passing through
the origin. This case depicts a one-to-one correspondence, or complete

- 
- agreement, between the reference and evaluated systems.
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Plot B, where the slope of the line is no longer 45 degrees , indicates
that the ordinate values have to be adjusted by including a multiplica - —

• tive factor in the mathematical expression relati ng the reference and
evaluated systems. Plot C shows a further change: the resultant line
no longer passes through the origin. This signi fies that an offset value ,

must be added to the final mathematical relation.

All pairs of points pl otted to construct a scatter diagram will very
seldom fall In a straight line ; therefore, after all the data pairs gen—
erated during the OCP test were plotted, a straight line was fitted by
using the least squares method.6 The resultant line was then expressed
as

Y = A0 + A1X

where the constant coefficients are given by the ex press ions

A — 
(zY) (~

X2) — (zX) (zXY)
0 N( z X 2 )  — (zX2)

and
1

A P1(EXY ) - ( EX ) ( EY)
1 — 

N(EX2) — (EX]2

where N Indicates the number of ordered pairs (X~ Ye).

The above equations show that the method of least squares allows extreme
values to affect the final result considerably. Therefore, dur ing the
data collection phase, care was taken to inves tigate extremel y offset
values to insure that they were legitimate and not caused by mechanical
or electrical system malfunctions. Also it is necessary to consider the
values close to zero carefully and prudently because of the fact that
the mechanical anemometers have a certain amount of friction which gen-
erates erroneous results when the wind velocity is below the threshold
value of the anemometers. However, the anemometers used minimi zed this
anomaly because they were research quality propeller anemometers.

6Athanasios Papoulis , 1965, ProbabIlity, Random Variabl es, and
Stochastic Processes, McGraw—Hill Book Company, New York

I
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Scatter plots can be generated by using either a straight average or a
weighted average of the mec han ica l anemome ter ou tputs as the absc issa
values . The weighted average va l ues should be weighted according to the
wei ghting function of the instrument being tested, the OCR in this case.
However , before these weighted values could be used , the OCR weighting
function had to be determined . The weighting function is computed by
considering different groups of anemometer outputs as a least squares
basis set; that is , the OCR wind measurements, denoted by W~, are repre-
sented as a linear combination of in dif ferent groups of anemometer out-
puts , 141, so tha t

m

where a1 are the correlation coefficients determined by an ~th order
least squares analysis. Various sets of coefficients , a1, are obtained
by employing di fferent groupings of anemometers.

Results of Data Analysi s

The weighting functions and scatter plots obtained for the different
operating ranges are shown in appendix A . For path length of 500 m the
values of the OCP are related to those of the computed wind average (CWA)
by the following formulas:

Y 1 0.437X - 0.084

Undefined

Y 3 - 05538X - 0.048

Vi, O.358X + 0.941

Y5 O.827X - 0.084

— Undefi ned

where the subscripts 1 through 6 indicate each of the six readings gen-
erated by the OCP. Sensors 2 and 6 could not be calibrated before the
test because of malfunctioning preampl ifiers and/or faulty wiring. Be—
cause of the tight test schedule and the method of hard-wiring used in
the electronic boards, -It was not feasible to correct the problems at

— the test site. Intermittently., data were collected by sensors 2 and 6,
but these data are not presented in this report because they are unre-
liable and inaccurate.

22

—_-- - 

~
-: 

- 
- - - .

‘ 
~•  

• 
~~~~~~~~~~~~~~~~ S ~~~ • i~ 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

-•

I -
~~~- ~~~~~~~~~~~~~~~~ 



~~~~~- ---~~- -~~~~~~~~
- 

_ 
- -

~
------• -- -

Because the OCP consists of six sensors that have to be aligned simul—
taneousl y, the al ignmen t procedure is extremely tedious and time—
consuming. Most of the time , only three or four sensors can be aligned
properly, which is easily seen in the data gathered on 3 March 1978
and presented in appendix B in the form of comparison plots . At the
beginning of this data collection phase, sensors 1 and 3 were properly
ali gned, while 4 and 5 were not maximized . At approximately 1010, sen-
sor 2 fell out of alignment. The entire OCR was realigned at 1040 with
the result that sensors 4 and 5 began to collect data ; but alignment of
sensor 3 was not maximized , and sensor 1 fell completely out of align-
ment. The weighting function diagrams and scatter pl ots also show the
lack of simultaneous alignment.

Figure 7 is a representative plot tha t exempl ifies the method of data
presentation . The scatter plot and weighting function are combined in
a figure to show a more complete analysis of each sensor.

Comparison of the time function plots when the OCP operated over a 500—rn
range shows that when the sensors are aligned their measured value falls
withIn 8 percent of the value measured by the CWA at least 90 percent of
the time. However , it is extremely difficult to align all six sensors
simultaneously and have them remain in aligment.

The alignment problem increased considerably when the OCP was operated
over the 2000—rn range. The alignment procedure became almost impossible
to perform and the results obtained were unreliable. For this reason ,
da ta from the OCP operating at the 2000-rn range were not collected .

CONCLUSIONS

On the 500—rn range and under predominant area weather conditions (no
ra i n , hail , or snow ) , eac h of the OCP sensors , when aligned properly,
measured crosswind averages within 8 percent of those measured by the
CWA . However, under moderate to severe adverse weather conditions , the
OCP was not accLirate or reliable in operation due to a decrease of SNR
below its operating threshold.

The receiver and both transmitting light sources should be solidly at-
tached to a firm foundation to eliminate any vibration which is inter-
preted by the OCR as signal information and thus generates erroneous
results. If at all possible, the receiver and transmitter should be
placed inside buildings and operated through wi ndows in order to remain
al igned.
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The OCR transmi tting light sources should be aligned by using a retro-
reflector at the receiver and a boresighted telescope at the transmitter
end. The receiver alignment should be checked by observing the dual
photodlodes and corrected if necessary so that each light source can be
observed in half of each of the six photodiodes. This procedure is
lengthy and tedious and is almost impossible to perform when the range
is 2000 m or more because reflected image of the small light source is
not visible on the photodiode surfaces.

Troubleshooting of the circuit boards in the electronic section of the
receiver was difficul t because the circuit boards were “wired-in ” and
therefore could not be eas i ly pulled ou t or interchange d .

At a range of 2000 m or more , operation of the OCP was erratic , and no
reliable data could be collected .
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APPENDIX A. OCP SCATTER PLOTS AND WEIGHTING FUNCTIONS
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P. PPE HMX B. OCP W IND ME~SUR ENENT COMPAR ISON PLOTS
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APPENDIX C. DAILY WEATHER PARAMETERS

F! Paso, In terninional Airport . TX

P~~ LIlIplARY LOCAL CLIMAT OLOG ICAL DATA - U 

FEBRUARY J ~ 1978—

_il~~~~~~L i~~~~~~~IL I ___L _ _ _

- r 
I ~KY PK ~LJ~ T~ IM

I 1 1-310 ~lPH 1)131 1
I I

U — -: ~.-:•
- •-- - - U~ ki~i_. 

• -‘ 
I 

•~~ 
- 

1~IID I

-- - 
- U 

~~ 
U U ~~~~~~~~~~~~ 4 U .  - - 

--  ~

~~~~ 11 +2~12 tI a a a , 3.7
~~
I3 128 b2U6

I
9a T 1 I - -

-~~ 55 
~i. -.31 -t-2~1d U I 0 0 1 ~.8i 9. 10 571 ~89 . 4 . 4 43 • N F 8 ~ :j j  ~~~~~~~5~j4 Q Q Q ~1 ~5~Q~~1Q LIZ ~44 )M0~~

0 ,
- 7 2 1 ii ~a +7112 U - 0 LI 0 1 7.21 -1-7 04 l~~~~ ~9?  -~~~~- ~~~~~~~~~~~~~~~~~~~• , 63 35 4 9 I + ~~l6 0 (1 (3 (3 4 _ 5 1j 3  

~~ 
446 t ,9 9~~ SE

~4 49 1 ~~~~~ 0 •Z7 0 U I 6.~ j 5  ~~~ 3t - 6 10 ’ 
~j  -  U. U U2 ’

62 ~~ ~4j +711 0 - Q~ . 0 0 1 9..8i 131 22 54~ ~84 - - 5 U U 25U~~~ SW~~j i~3U

• 4* ~~~~ +7~11 0 .03 (3 + ~~~~~~~~~~ Z9 26 .331 51 ( S 
U. 6 1  j 37 50 +34 15 o l  o - o - o 6,0 122 28 t-32 97 ! 2  

— — ~~~~ ‘ I _~~~Q~
~~~74 j j i  ~6 ± 8 ,~9~~u~~ o o  : u 0 A . ~~~12 L4 493 .~~0~~~~~. 3 2 3 lSW~~3~

4) ~~Q +-~i1S Q •Q4 0 ~ 0 ~~9.ô 24 25 ~6O5 - 9 i10 - - . U ~~ •35 - 
_
~~Z~‘ 5 1  j9 4~ 

_
~~Q 0 ~ ~~a t h 7~~:2 2~ 4 W  65 S~~ ~ 7 ~43 ~~~~~39 46 —21 19 tJ~~ - o 0 0~~~I j Q . 5-  •5  15 5 9 3  90 6  6 39 W p45

~i -.1 —i 18 0 07 0 (3 i o m ss 7 40 ~ ~ U1~~
~~ S4 

~~ . l — 4 2 1 ~~ 0 o j o  : 0 1 7, .’ 21 26 ~59 3~~~~9 2 : 3 2 9 SW~~~j  U

. 5 5 5  4 S~~~—4 20 :0 0 4 ~~ - ~~ ~i4 ,7 -~~ S0~ •~~~~~~ ~ 7O S  
~~~~2~~~, 35 ,— 13 3Q~~ Q 0 0 - ~~ 12 01 4 7 4  7 1 7 

- 
4 7 N p05

~~~~~~~~~ 3~ •—U~~7 ~Q - - (3 - (3 - 0 J~ 4 14 1 25 645 9to 2 
- 

1 Iii N~~~0
- 27 37 • — !2~28 ~0 0 0 a - 7. 6 14 j 0 2  556 83 

- 
4 j 3o NE~~41

28 4 3~~ ~6I22 ~0 0 0 . a - 
t~~h 1 3  ~ 23 6 73  100 0 

- 
0 21 SW~~~ I

~~~~~~~~ 
28 - 4 3  —7 22 0 0 I 0 - 

~ 3,9 1  1 06 - 6 7 5  300 0 0 13 1 SE~~45
~~L 6) ~~~~ 29 ~ 46 -4 l9 0 U 0 0 0 3.11 

~~ U IUP ‘~ U 
~~~~~ ~ ~7 12 1SW 33068 31 50 0 1 5  0 0 0 Q 3 ii 7 ~20 666 98 6 4 i~ i b ~ i- - 71 32 52 + 2 1 3  0 0 0 0 7 .7~ 18 29 680 i~ 0 0 ~~~~29 1W~370 U

~~ 7) 
~ 

I 
+4 11 0 1~~~ ~t 6.0 113 23~~~682 ~00~  SW 1M-

~ 44 59 
- 

+8 6 0  T 0 1 (3 8,2 17 22~~ 3 0  [~~ ~ ~
— 

65 1 
50 59 +7 

I 

•Of. 0 1-) 9,~~ 18 24 t234 I 34 81 — B ji ci~oo~
- 

~~~~ 4~~~~~ ;~~
’’: ~ t~ ~~ 

0 - 9~ 9 16 22

j

3iO 45 8 1  - : ~

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

U _ 4~~p - . - - U U 47 - I

- U- - - - U U U~~~ U - U U~ U U~~~~ U ~~~~~~~~~~~ ~~~ U - U

- - ‘ - ___ 1Jè- .~- -.  I f l t $ S  ~?( ‘I h  • • . .  .•.2.7 — U.s
*~X~h ..,- ~~- O , ~~~~.U. - ___ .J.L___

- 23. -— _ .2.th .. — — - - -- ~ . . •  -- -— 7 • • .• ..
— -  U • U U. , a U,. . .  0  —  6 s - U _ U

. U U_ _. UUa_ _ _ U   0 ... .~~.  ~~~~~~~~~~ 1 _ •. .- .
U __— ( 3~~

__~__~ 
U . - - 0 - -  - 

R__ _ ___ _ _ __ _ U U U U  — - Q _ _ _ • 
- - U -. - - 3 3

— - ~~~~~ ~~~~~~ 
— - 

— 
- — — U

I 1 1 — I , 1
“

U 
L90&~~~~~ L U . 

U 

~02 .03 1 •04j .04 ~05 ~~06 ~~~~~ .10 .31 - .14 1 .16 .20
27 06 Q6~ 06 06 06 06 06 06 06 06 06

0 L ~n2 L00 1200~120011200 0 L.00 I200~1220 12’QL OO 1 00 1 300 

U 0~~ - .  

- 0 --  - U  
~~~~

0 ~~~s • ~~ U U - -U ~~~~~~~~~~~ ~~~ 
- ~04Q - - 218 - U -

______ - - -- 29.~6 - llLh —_____________ . _____ 
I

IU

- 51

- 
p 

— — 

~ .. k U I  -
~~

h’
~~. _____ 

~~~~~~~~~

- - -‘ ~U—_ .
~ 4 ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~J 1~ — ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ —~ —~~~~-—-- -_~~~~~



— —-U— - —U -~~~~~~~~ —

U Of !.k T~~ # I U I t f l  ~U _ U

El Paso, International A i r I r t  , I X

PREL IM INAR Y LOCAL CLIMATO LOG ICAL DATA 
- 

MARCH 1978

Ii ’ 48 ’ - !~ 
U

-U 

U - MIN -

~ ~~~~~~~ 
~~~~ U~~~~~~~+I  

2 
~~ ¶IM

~~~ ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~
!~~i2j~~~~2_ ~LIU. U 4 4 I J 3  i o 1 a z~ Lia ~~~~~~. ua
~~~~~~~~~~ ~~~~~1Q~~ 4 j . 0 0 0~~. _Q_~~~~~t29_ 2& IUL 8 Z 1~~ I ______ i4J

~

L1

~~

’c

~

2~4~~•L- . ~~~~~~ -~~j -2 Ui U ~~Q _ ,  .a - a~Lz~&U4. 21L thL ~~ 1J. J.
!LLL ~~L ~~

4
~~~124 i Q_ o~~ Q~~~~~~~~.LL19 ~~~~~~~~~~~~~~~~~~~~~~~ 1*~~~~~~J 6 49 

~ YL~~~~9U

~~~~~ .42_ Sb 1÷- 9 LQ 1LL*_ a ~3 4 i ~2J. ~~ ~8J~~4n91ii _~~~~~_ 7 ‘37 ~~~~~
~~~~~~~~~~ Ji 4~~L~~~ u cL L~a a- J* .a ii_. z~~ .~~L~Uj J_ ~ 1~~~~ 

_
~~ PUPQ

69 30 ( 3 4  -(3- 
~~~~~~~~ ~~ ~Q~~~ a-Jj 3~ - - - - oj~~ ~L~Q~U

‘ ‘  7L 2? “ ~~I 
8 ~ Q - Lo~~- o~~~~o I i s  23 ~ 4 9 7  2 j  2 23-. 68 4 7 ~8 -s-~ 7 0 0 o ~~~~~~~~~~~~~~~ ~~ ~~~~~~~ 2 62 SW 125

66 44 
~~~~~~~~~~ 10 ~~ ~~~~~~~~ Q U UQ J0U~1 2L 2 j~~~~~fl~~ Q I 

_ _ _  O~~~2 W~~Oi
~~~~~~ JL ~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~ 

- I ~ 46~~~ 98O U

E T ~~~~ ±±~ ± f I

~ i i  ~~~~i~~~~iiH
-:: 

~~~~~~Fri iiiiiiii t 
— 

iiiL
-
~~ — — — — — — - -~~~~--~~~~~~~~~~~~~~~ -  ~~~~-~~~~~- -~~~~~~~~ H- --

~
-
~

---
~~~~~

--
ii iiii ii: :~:Lii 

~~~ U U 

- 
y_ ~~~~~L~~ —H--—+~

~
I—_~~~~~ 

1 I i - -—— —i U~~~~~~~~~~~~~~~~~

J

~~~~~~~~~~~~~~~~~~
_ -_—

~~~~~~~

_ 

ii Ii Ii ii

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 
_ __

_ L_  _ _ _ _

~~~~~~~~~~~~~~
ii

_iI 
_ _

~~~~~~~~~~~~~~~~ ~~~~T I M P E ’ A I U U t ~~~S r .  • W E C . P U  ‘s~~~ay. l E A S H , —  fl,BL}II CO O

Il-OH ItS_OH ______________________ C~~•~~~~U U U U 
_____________ I— — ‘ - ‘ - - G U I  ~- - — —

—U-  19-0— .MOvt ________________

~

__ U U~U U H U) U U U U ____ 3M — U~~~ _  - —  1 -

9 - 0 — I t_ Cl — —

[ H I C P T U ? I O N

_ _ _  

I~~~I TEIE~~~EEI~~
EII’11i Ji

9 _ _ _ _ _ _ _ _ _ _  ~~~~~~
— — - — 

I 
_ _ _ _ _  I

-
~~-::-‘:-::~~~~~: ::.~~~... . .. ,, 1i . 

~~-~~p---—- -----~~ 

I

52

- 
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ 

- - - — U

ILL. --~~ - .e ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



_
~

U
~
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0’~~1 IF’ LU! EQ 1 I U R I T E C  1.9 9)
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0106 96 FORPIA T ’ INPUT * OF S E NS O R ’ .3 X . ’.. ”
0 107 R E A D - .LU2, .) IS
0108 IF LP NE 1 > ~~RiTE I1LP -! 96 )IS
0109 196 FORPIAToINO ,2X , ’SENSOR •“~~14)
0110 IF (LU2 EO 1)~ RITE(1.95)
01 1 1  95 F0RP1~~T- ‘INPUT TIME INTER VAL IN M INUTES FOR ~LTM3 . 3 X 1 _ )
0112 READk LU2-* )MN
0113 IF (LP NE 1)~ RITE (LP,195)MN
0114 j a 5  FORMA T (1H0 .- 2X3 ’LEA ST SQUARES REA DOUT E V E R Y . 1 3 - ” MINUTES ’)
0115 C DETERMINE IF .5K OR 2K WANTE D.

U 0116 IF (LU2 .EQ. 1)WRITE (1.93 )
0117 93 FORNAT (TMEN TER 0 FOR 5K OR 2 FOR 2X .3X.~~..’)0118 READ (LU2 ..*)IARRY
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(109 ! C SUM A LL P O I N T S

~ ‘~f’ #~~
I F -  I V 1  EQ 0 ‘4 0 T O  15

‘7 -294 C . 4 L L  V LT PI I
U 

0’~’95 t~ CO NT INUE
U 

‘ - ‘~~t’ C A L L  3 - I LT PI 2
“ 09?  IF MN EQ ( ‘ ‘GO TO 6?
0-’98 MO~~MOD~~1 T o 3 , ’ , M N’

IF’  MO NE. 0 ‘CO TO 6?
U 0 100 IF~ 1 1(2 ’  NE 0 ) C O  TO ~ ?

0 1 1 ) 1 T F (  I T o  I’ GE 50 ‘ CC I  TO 67
O I o ’ 2 C A L L  V L T M 3
0 1 0 3  ~ ? C O N T I N U E
0 1 0 4  ~8 C O N T I N U E
0105 IF IWZ LE I ‘CO TO 1~

C At- I E X E C ’ 3 ~~2 1 1 8’
‘ t o ’ ? C A L L  E.~E C o 3 - 1 4 t 1 8 )

CO T O 17
o1~’3’ it - C- A LL  E X E C 3 . 4 1 I 8 ’
0 1 10  17 C O N T I N U E
01 1 1 IF’. I W 4 . N E . I ’ C O IO 18
01 12  C A L L  IILTMS
0 113  18 CONT I NUE
0114 CALL ~LTM3(‘ 115 C A L L  E X E C ( l 0 - N ~~4 ’

U 0 1 1 6  ~~‘ C O N T i N U E
- 1 17 STOP
0 1 1 8  END

U 57
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S W I T N I  T - ‘ c ’4 IS lSN CR “00 2 U S I N G  0000t’ BLKS R.0043

0 - 4 - I  FTN.(,L
SUBROUT iNE Wt, T 3 1 1

0 - 7 3  C .,. , . . ., . .. .e . . . . . . s ..s .* *. s s . P . . P . . , .-, . . , 4 . s s . P . s s * * s s s s * * s * 4 *  U

Q - ’ - ’ 4  C V L T P I I IS USED TO MA ( . E TNE C O R R E L A T I O N  P L O T  OF A SENSOR
0 ” I ’ 5  C V ER S U S  .~ W E 1 C $ T E D  AVER A GE OF 2! ANEM O M E T E R S  FROM DATA
Q- ’ IS ’ b C FROM MAC TAPE
o’Q O ?  C......
c’vv8 COP PION F - S ~~~ , ,IT (61

COMMON 4 ,4 , B 7 (4 , X P ? ’ U 4~~~NA ? , HS ? ( 4 ’ S8?.~B A ? ( 4
0 0 2 0  COMMON A 6 ( 5 - 5 ) , B 6 ( 5 ) , X P 6 ( 5 ~~~NA 6 , N S 6 ( 5 ) - S B 6 . - BA 6 ( 5 )
‘~‘011 COMMON A 5(5,5 .,B5 (5)~~XP 5 (51 ,NA5 ,NS5( 5~~,SB5 ,BA5 (5)
001~2 COMMON A 4-.6-6 )84(6)~~XP4’~6 ~~NA 4 NS4 (6)-SB4 .-8A 4 (6 I
0013 COMMON A 3t8 ,8 ,.83 (81 ,XP 3OB. ’ NA3 ,NS3 (8>,S83,8A3 (8)
oo l 4 COMMON A2 ( it  . i t  - B2’- 11  ) X P2 ( 11 - NA 2 .  NS2 (  1 1 )  S B2 - BA? ’  I i)
0015 COMMON P N B ~~MN IS - N S - I A R R Y
0016 COMMON IW1.iW 2 ,tW 3 IW4~~IW 5 .IWZ
0 0 1 ?  COMMON V T ( 2 1
00 1$  COMMON XC YC SN -SX .SY SXX~~SYX.DA.’DSU 0 0 1 9  CALL PLTLU (10- ) .-

00 20 C A L L  S F A C T (  15 . 10 . .’
00 21 Y — S (  22
0022 X~~0 O
0 - 2 3  DO 1 1 = 1 - 2 1
0024  1 X=X+S ( I)*IJT (I )

r 002 5  S N - S P 4 + 1 . 0
0026 D*(Y-X) (1O
002? D A m D A s D
002 $  DS~~D S + D * D
0029 SX=SX .X
0 0 3 0  SY-SY4Y
0031 SYX-SYX+Y .X
0032 5’-X K=SX X+X .X
0o33

I F ( Z  GE 4 . ? 5 ) X ~~4 75*X/2
0035 X~~X+5 0

L 
0036 Z=ABS (Y)
003? IF (Z CE 4 ?5)Y—4 ? S S Y / Z
0038 Y.Y+5 0
0039 CALL P LO T (X AYA3 )
0040 CALL PLOT (X~Y,2)0041 CALL PLOT (X ,-Y .3 )
0042 69 CONTINUE
0043 RETURN
0 0 4 4  END
0045 ENDS

I

- - .  

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~ ~~~~~~~~~~~~~~~~~ 
~~~~~~ ~~~~~~~~~~~~~~~~~ 

~~~



r —
~~

--- -, — -—--.-~~ - —

SW LT PI 2 T~~Q 0 0 O 4  IS ON CR00002  USING 0002 1 BLKS R~~0205

0-”(- t F T N 4 - L
U “ “o 2  SUBROUTINE 3 - I LT N2

-D~ ’0 3  C. ~~~~ ~* t$ s,.i ~,,,,..,*,*.$**,*,**,*Ø,,**,,***$,***$$, S*** *S 5 $* *  

‘4  ‘5 t.’ L T M s -  IS USE D TO L O A D  INC A R R A Y S  FOR THE L E A S T  S Q U A R E S
Oo ’ 05  C C O R R E L A T I O N  F I T  TO W E I G H T I N G  F A C T O R S  F O R  D A T A  F R O M  NAG
Q o ’06 C T A P E  -

0001’ C*s* - * * .* .*  - , 5 * * * *s • * * * - p * * * * - ~* * s * * * *s * 5 * * * * * ** * * *p * *
( ‘- “ 3  CO P I N O N F . S ( 2 2 ’ - I T ( 6 )

COMMON 4 .- 4 , ) ,- B ? ( 4 ) - X P ? ( 4 ) N A 7 . N S 7 ( 4 ’ - S B ? , - B A ? ( 4 )
00 1 0 COMMON A6(5 ,5’.B6 (5).-X P 6 (5)-NA6~~NS6 (5’,SP6.-BA6 (5 )
0. - I  I COMMON A S (  5- - S  ‘~~B5( 5 3 .. X PS ’ . 5 - NA5 - KSS (  5 585U $A5 ( S
(‘ & ‘ 12  COMMON A 4 . € - - 6 ’ .B4 ( 6 ’ .. X P 4 c 6 ) . - NA 4 . - N S 4 ( 6 ’ ~~S B 4 - B A 4 ( 6 )
0 ) 13  COM MON A3 (8- 9.l ,83 (83,XP3 (8).-NA 3,NS S (8),SB3.-BA3 (8)
0014 COMMON A 2 (11 ,- 1 1 )U 8 2 (1 1 ) ,XP2 (1i)~ NA2 ,NS 2 (11),SB2UBA2 (I1)
0015 COMMON P - N B - N i 4 .- I S . N S ~~IA RRY
0 0 1 6  COMMON IWI , 1V2.- IW 3A 1W4.- 1Q5 IWZ
001? COMMON MT (21)

U 0018 COMMON X C - Y C .- SN S~~~SY SX X ~~SYX.- D A. - DS -

v v 1 9  D I M E N S I O N  D ( 1 i ) - N S c t I ’ .- X P ( 1 t )
U 0-320 IF( 1W 2 G T . i  )GO TO ‘8

0021 HB~~0
0022 NA?=- )
0023 NM6=0
(>024 NA5 0 U

0025 8A4 0
0026  N A 3~~~0
0 02 ? 8A2 ’)
0028 DO 6? 1 I 4 O W t~~IW5
00 29 GO TO I - 2 , 3 - 4 5 .- 6 ) INOW
0030 1 JCNT 4
00 3 1 K C H T = 7
003 2 CO T O  7
0033 2 JC NT=5
0o 3 4  K C I 1 T~~6
0035 CO TO 7 -‘0036 3 JCN T~ 5
0037 KCNT—5
0038 CO TO 7 U

0039 4 JCNTa6
0040  KCHT 4
0 0 4 1  CO 10 7
0042  5 ~iCHT~ B 

U
-

0043 K CNT 3
0044  CD TO 7 

U

0045 6 J C N T ~~I I
0046 KC81a2
004? 7 CONTINUE
0048 NA U 1  U

0049 DO 9 J .1~~JC NT
0050 NS(NA).0
0051 XP(NA> aO.O
6052 00 8 K— *,KCNT
0053 L* (J-1 )SKCI4T+K,1W3
0054 IF (L ,LT .I.OR .L GT 21)GO TO 8
0055 IFLAG.L 

U

0056 NS(NA ) NS (NA )+I
005? XP (NA ) XP (NA )+FLOAT (L)
0058 8 CONTINUE

- U 
~~~~



IF’. 85’ .  N A )  EQ 0 ) G O  TO 9
U I (‘-.160 M L’EC U NS (  NA ’

4 .3 3 6 1  1~P- HA =)~P’ NA ~/ A D E C
NA HA + t

- ‘ - ‘  3 “ C U O H T  (HUE
N A - N A -I

0065  GO T O  c l c I ,12 ,14 16 ,i8 ,20 ),INOW

I (‘ .‘66 1—’ N A ? H A
00 6 ?  IF’ I F LA G  LT 2 1  ) HA7 0

1 4 E ’ ” N E l + N A ?
U 

‘ - ‘~9 DC 1! J 1 . J C N T
-.- - - ? ‘ ‘  ~:P?’  J ‘ =3 -F , ,!’
- ‘ - ? i  11 NS ? °  J )=N S J

CO TO 6 ?
- “ ? S  I HA6 81-.

Qv1 ’ 4 I F  1 W3  LE -t- ’ I F LA C Q
U

- o’.’?5 IF’ IFLAC 11 2 1 ‘NA6~~0
o-3?6 HB H B + N A 6
0( 17? (10 13 J t ~~J C N T

~:P6 J ‘ =)< P J
U (1 ( 1 ? ?  13 NS6 J ‘A N S i , !  5

0080 GO TO 6?
00 8 1 14 H A S N A 

U

0082 IFI IFLAG LT 21 14A5-0
0083 N8=NB +NA5

~1 
0-~84 DO 15

U - . ‘85 X P 5 c  -3 ) X P -  J 3
0086 15 NS5( J =N S ’ 5 J
0087 CO TO 67
(- ( 1 8 8  2 6  N A 4 NA
0089 IF ( IFLAC LT 21 )NA4 O
0090 NB-HB+HA4
0091 00 17 J-1 JCNT

- U 0 7 9 2  X P4 ( J ) ~~K P ( J )
1 0093 1? H S 4 1 J ) Z H S ( J )

- 0094 GO TO 6?
0095 18 HA3 NA
0096 IF( IW3  .LE - -3 )IFLAG=0

U 009? IF( IFLAC.LT .21 )NA3=0
0098 t4B HB+NA 3
0099 DO 19 J~~1 . J C H T
0 1 0 0  XP3 (J3~~XP (J)

U 
010 1 19 NS3i .J ) N S( J )
0 102  GO TO 6?

U 
- 0 103  20 NA2 .NA

- ‘ .  0104 IF ( IFLAG - LI 21 ) N A 2 — 0
0105 NB NB+NA 2
0106 00 21 ,J=I JC HT
010 ? xP2 (n~ NP < J )
010 8  2 1 N S 2 c J ) ’ N S J )

1 0109 67 CONTINUE
U 0110 1U2.2

0111 68 CONTINUE

U 
0112 IF (NA ? LE ,03G0 TO 25
021 3 LRO
0114 DO 24 J 1 .NA ?
0115 K J~ N97 (J>
0 2 1 6  D ( J ) s O . 0
0117 DO 22 Kal. K J

- 0118 L aL+ l

61
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“ 119 D ’ J  ‘~~( 1 J  ) + 5 - -~~0 2 2 0  22 C O N T I N U E  U

0 1 2 1  A D E C~~3 - -J
0 1 2 2  E’’~J U(1. J  ‘A DEC

B? -  ~,I -~~E?’ J ‘+5 (22)e(1o,J~
“ 1 5 5 4  (10 23 1- I~~J
u12 5  23 A?  I ,J ) = A ? o  I - J  )+D( I “D( J 3
0126  24 C O N T I N U E
0127  25 C O N T I N U E
0 128 IF, NA6 LE 0 ’GO TO 29
0 1 2 9  L=0
0 130 DO 2$ ~I~~ 1 , H A6

- ‘ 2 3 1 It ,, !  )=o ()
‘ - 1 3 2  $ ( J = H 5 6 ’ .J  U

(‘ 133 (10 26 I - = 1 , 3 -~J U

0 1 3 4  L= L + 1
013 5 D( J  ) ( 1~ J ) + S o  L 3
0 136  26 C O N T INUE
0 1 3 ?  A DEC~~K J
‘ 7 1 3 8  D ’ .J  ) = D ’ .J  t / A D E C  7
( - 1 3 9  84( J ) =B6 ’ - -3 ) + S ’  22 )s D ’~J
0140 (10 2? I=i~~J U

0 141 2? A 6 ( I . J . ’=A 6 ( I - J ) + D ( I) * D ( J )
014 2 28 C O N T I N U E
0 1 4 3  29 C O N T I N U E
0144 I F ( N A S U L E U O ) C O  TO 33
0 1 45  L = 0
0146 DC 32 3 1 . N A 5 -
0147 Dt J )=0 0
0148 KJ =NS5~~J
0 14 9  DO 30 K = 1 , P ~J
0150 L L+ 1
0151 D J  ) D(J  ) + S ( L
0152  30 CONTINUE
0153 A D E C KJ
015 4
0255 B5( J )zB5 (,!)+S(22~~*D (J)
0156 DO 31 I~~i .J
015? 31 A 5 ( I .J ) .A 5 ( I~~J ) +D( j ) * D (J )
0 1 5 8  32 CONTINUE
0159 33 CONTINUE
0160 IF ( N A4 . L E . 0 ) C O  TO 37
0161 L~~0
0162 DO 36 J=1 ,14A 4
0163 D (J)=0 .0
0164 KJ~ NS4 (J)
0165 DO 34 K~~I . K J
0 2 6 6  L IL+ I
0 1 6 7  D (J)~ D (J’+S (L)
0168 34 CONTINUE
0 2 6 9  ADEC .KPJ
0170 D(J )~ D(4 )/ADEC
0171 84(J ).84(J)+S(22 )*D(J)
0172 DO 35 I.1 J
0273 35 A4 (LJ)~A4 (I.,J3+D ( I )*DCJ )
0 174 36 CONTINUE
0275 37 CONTINUE
0176  I F ( N A 3 . L E 0 ) G0 10 4 1
0 177 L.0
0278 DO 40 Ja i ,NA 3

62
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01?9 (1(J )—C 0
01 81’ K J — H 5 3 ’ . J  U

0 1 8 1  DO 38 ~= t . 3 -~J
0182 L*L + 1
o 1 8 3  (1’.,! )=D’.J ~- +So L ‘

v 184 38 CONTINUE
0185 A D E C — ~, 3
c ’ t 8 6  Dc - i ”D’~J ADE C
018? 8 3 J  ) s B 3 < J > 4 S ( 2 2 , * D ( J
01E - 8 00 3’ 1 i .J
(-189 39 M 3 I ~J =A3 (  1~~J >.D( I )*~~( 3
0190  40 CONTINUE U

0191 41 CONTINUE
0192 IF (NA 2 LE. 0)GO 10 69
0193 LaO
0194 DO 44  J .1 NA2
0195 D,~J a 0 .0
01 96 KJ-NS2 (J )
019? DO 42 k 1 . ~1J
0198 LZL,I U

0199 D (J )aD(J ‘+S (L 3
0200 42 CONTINUE
02” I  A D E C a K , !

U 0202 D (J)=Do J )i’ADEC
0203 82oJ)—62 (J)+S(22).D (J)
0204 00 43 1 1 .J
0205 43 A2 (I.J )A2 (j,J )+D ( I ).D(J)
0206 44 CONTINUE
0207 69 CONTINUE

U 0208 RETURN
0209 END
0210 ENDS

S

U

U j

U ~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~



U- -- — -— -
~~ — —

SW L T N 3  T =00004  IS ON CR00002  US ING 00011 BLXS Ra0091

000 1 FTN4 U.L U

( ‘002 SUBROUTINE  W L T M 3
0-703 C* .***S* . .,**.* ,.*$. , .9.*. .* ,~~*~~***~~* * * * *. $* * * * * , * * ** * * * ** * *  U

0 - 7 04  C W L T M 3  IS USE D TO COMPUTE THE F I T  FOR W E I G H T I N G  F A C T O R S
0-305 C FOR DA T A  FROM NAG T A P E .
0006 C.4.**...,,*.e, $***S. .****.*$~~*******,***********

COM MON F .- S ( 22 , IT ( 6 )  U

0008 C O M M O N  A?-4.4).87(4).XP? (4)-NA7,HS7(4).-SB?.BA? (4)
0009 COMMON A6 (5.5),B6(5),XP6(5..NA6,NS6(5).686.8A6(5> 

U
0010 COMMON A 5 (  5 ,5  ) .B5( 5) ,  X P5 5) ,  HAS. NS5( 5) ,  $85. BA S (  5 ) U

0012 COMMON A 4 6,6 ).-8 4( 6). XP4 (6 ) .  NA4,NS4( 6). S84. 8A4(6
0032 COMMON A3 -8, 8 ’ ,83 (8)-XP3 (8)-NA3,HS3 (8) ,S83,8A3(8)
0013 COMMON A 2- ;1I,11),82 (i1 ),XP 2 (11),NA2 ,HS2 (1L),S82 ,BA 2 (11)
00 1 4  COMMON P.NB M N . I S - M S , I A R R Y
0015 COMMON 1W1. IW 2 ,IW3.1W 4 ,IW S ,IW Z
00 16 COMMON W T ( 2 1 )  

U

001? COMMON XC .YC .SH.S2<.SY ,SXX .SYX .DA.-D $
0018 D IMENSION A ( 1 1 . 1 i -
0019 WRITE (6.99)IT (4>.IT (3>,P 

U

0020 99 FORNAT (1H0~~”A T ” .13 ,~~~~ .- I 2 . ” WIT N~~.F1Q , 0. POINTS )
0021 DO 69 L i . I W S  

U

0022 CO TO (1 ,3. 5- ?. 9 .- 1 1 ) ,- L
0o23 1 CONTINUE
0024 IF( NA7.LE 0C 0  TO 69
00 25 00 2 J = 1 , N A 7  U

0026 B A T ( J ) = 8 7 ( J )  U

0027 DO 2 I =1 .J
U 0028 A ( I . J ) = A ? ( i . J )  

~
-1

0029 2 A (J .I)=A? (I .J )
0030 NG=7
0031 PITS=4 U

0032 CALL W3SUB ( A~ B?. XP?,NA7.NS7 ,SB7,BA7,NG .NTS)
U 0033 IF (HG.EQ .7)GO TO 69

0034 MB=NB-NA 7
0035 NA7~~ 1
0036 CO TO 69

5 0037 3 CONTINUE
0038 I F C H A 6 . L E . 0 > G O  TO 69

U 0039 DO 4 J=1 ,NA6
0040 B A 6 ( J ) a B 6 ( J )
0041 DO 4 1 1,J
0042 N 1 . J ) = A 6 ( I , J )
0043 4 A ( J . 1 ) a A 6 ( I , J )

U 0044 N G= 6
0045 M TS= 5
0046 CALL W3sU8 (A-86.xP6,NA 6 . N66.886.BA6 MG .MTS’J
0047 IF(NG .EO.6 )GO TO 69
0048 NB~ N 8—N A6
0049 NA6 -1
0050 GO TO 69

U U ’ 0051 5 CONTINUE
0052 IF(H45.LE.0)GO TO 69
0053 DO 6 Ja l ,NA5
0054 BA 5 (J)a85 (J)
0055 DO 6 1.1.4 -

0056 A (I,J)—A5 (1.J)
005 ? ~ A ( J , I ) . A 5 ( I . J )
0058 NO .5

64 U
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0059 M TS~~’ 
U

0060 CA LL W 3 S U B ( A . B 5 - . X P 5 , N A 5 .N S 5 . S B S ~~BA 5 . N C . M T S )
0061 IF’ HG EQ 5 ) GO TO 69 U

N8~~N B— H A 5
vo ~~3 N A S a — i
0 — 6 4  CO T O  ~9
o -:’65 7 CONTINUE

I F ( N A4  L E . 0 . ’CO TO 69
DC 8 J a i , $A 4
8M4’.J)~ B4 (J

0 6 9 DO 8 1=1, ,!
0-3 1’-:;-
0071 8 4 ( J  I )= A 4 (  I - J 3

N C 4
PITS 6

003’ 4 CALL W 3 S U B ( A , 8 4 . X P 4 ,- H A 4 , N 6 4 , S 8 4 . B A 4 . H G . N T S )
0075 I F < N G U E Q  4 ) G O  TO 69
0 076  N8=HB-NA4

NA4 —1
0078  CO 10 69
0079 9 CONTINUE
0080 I F ( N A 3 U L E . 0 ) G O  TO 69
0081 DO 10 J 1 ,NA 3 U

0082 BA 3(J) B3(J)
0083 DO 10 I= i~~J
0084 A<I,J )aA3 (I ,J )
0085 10 A ( J . I ) A 3 ( l , J )
0086 NG= 3
0087 N T S = 8
0088 CA LL W 3 S U B (A . B 3 . X P 3 . H A 3 , N S 3 . S B 3 ~~BA3 . NC ~~M T S )
0089 IF (N G. E Q, 3 )G O TO 69
0090 N B- NB -NA3
0091 NA3 -1

U 0092 GO TO 69
0093 11 C O N T I N U E
0094  I F ( N A 2 . L E U O ) G O  TO 69
0095 DO 12 J 1 ,HA2

U 0096 8A2 (-i)=82 (J.’
009? DO 12 I= 1 J
009$ A ( I , J ) A 2 ( I . J)
0099 12 A (J. I > A 2 ( I , J  >
0100 NG=2
0101 M TS = 1 I
0102 CALL W3 SU 8(A ,B 2 ,XP 2 .HA2 ,N S2 .S 82 ,BA 2~ N G~~MTS)
0 1 0 3  IF (NG .EQ.2)CD 10 69
0104 NB -N9 -NA 2
0 1 0 5  N A2 -1
0106 69 CONTINUE
0107 R E T U R N
01 08 END
0109 C.***Ps *s .******s*.****ss*.*ss*.***~~** * *. s* * * * **$ s** *.* * * * * * *
0110 SUBROUTINE W3SUB(A~~8 , X P ~~NA~~NS .SB-BA.NC ,MTS )
0111  D I M E N S I O N  A (1 1 ,1 i) .8(NTS) ,XP( PITS) ,NS(M TS) .BA (N TS >
021 2 N•MA
0113 8 8 .0 . 0
0114 A11~~A( 1 , 1 )
02 15 IF(All. E O.0 )C O 10 68
0 1 1 6  DO I I.2..M
011? 1 A(1~~1> ~ A ( I . 1 > / A 1 I
0118 8A( 1 )~ øA( 1 ) / A l l

U ~~~ 
- 
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U
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U U

~
U-

~ 
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0 I I~ 1’-. 5 J = 2 ~~M
~h I2 0 J l J ~~1
0121 (‘0 3 1 J .M
0 1 2 2  .~S’ - ’  o

0 1 23  (‘‘3 55 ~~~1 31
0 1 2 4  2 H ’

~~~~ I-’S’~~~~ I - ~ ~~~~~~~
w I . , !  ~~~H I.J ‘‘-AS

- I 2t IF I C T J ‘ (-i J I )
~~ A (  I • J)/A’ J, J

0 1 5 5 ?  C O N T INU E
- 128 F-~~-~~~o ‘7
‘~ t29 (10 4 ~~~1 - 3 1
01 3 ’. 4 ~~~ 8S+s’ J~~1”BA (~ -
- 7 1 3 1 ~~~U J j ~~~~~ 3 .,!

~‘ I 3 2  IF-  w J - ,I EQ 0 ‘CO T O  68
‘ 1 3 3  ~ BA ’  J ~~ 8A 4 ‘ BS ) / A J J
‘.134 M 1 = M — 1
0 13 5- DC’ 7 I= 1 .M 1
‘ . 13 6  BS a , .~
‘ - 1 3 ?
013a M II M I + 1
0 13 9  (10 ~ ,J~~M I 1 .- t 1
0 1 4 - ’  ‘5’ E B - ~A ’ M I - - )  7~~BA ’ . J  I
0141 B A ( PI I ‘~~b .-i - MI ) — B S
0142 7 CONTINUE
0 143  W R I T E (  6 - 9 9  ‘NC
0 1 4 4  99 F O R M A T ’ . 1 N ’ 7 -~~FOR GROUPS OF’ .13 ’
0 2 4 5  W R I T E ( 6 . 9 8 ) ( N S ( J ) ,J l , M )
0146 98 F O R M A T ( I H  - ~l”~~1 1 I 6) —

v 1 4 7  W R I T E ( 6 . - 9 ? ’ ( X P ’ J ) . - J 1 , M )
0148  9? FO R N A T < 1 N  .‘ X ” ~~I 1 F 6  1
0 149 W R I T E ( 6 , 9 6 ) ’ B A ( J ) .- J = l , M )  7
01 50 96 F O R M A T 4 I H  . Y ” ~~1 1 F6  3 . >
01 51 00 8 I= 1 . M
01 52  S 8 = S R + B A —  I ’U 0 1 53 8 C O N T I N U E
01 54 W RI  TE (  6 . 9 5  >98 U

0155 . 95 F O R M A T ( 1 H  . “S U M OF W E I G H T S  = , F 8 . 5 )
0 15 6 CO T O  69
0157 68 C O N T I N U E
01 58 W R I T E ( 6 , 9 4 > N C
0159  94 F O R M A T ( 1 H 0 ”F OR GROUPS OF~~- I 3 ,” M A T R I X  IS S I P 4 G U L A R~~)
0160  NG — I
0 16 1  69 C O N T I N U E

U 0 2 6 2  R E T U R N
0163 END
0 16 4  ENDS
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S~~L T M 4  T O ) 0 0 4  (S ON CR00002 USING 00012 BLKS R.009?

0001 F T H4 . L
0002 P R O G R A M  W L T M 4 . 3
o o o 3  ,:- *~~,-... ...*.*...... *.**s**.*..**** .,.*...*...*s*s.*** ..*.....

0 - .-- .’ 4  C W L T I ~4 (9 w P R O G R A M  WH ICH NORMAL I~~E9 THE R E S U L T S  OF W L T M 3 ,
o - o S  C P L O T ~~, REPO R TS AND PUNCHES A TAPE OF THESE RESULTS -

0-? 0 6 C 11 CA N A LSO RESCHEDULE ULTMG FOR A R E P E A T  W I T H  A D I F F E R E N T
C o O ?  C SL IDE  F A C T O R
-3008 C.,..s.s. . .**.* *.*. .*.*.* * *. . s*. . . .*. . . . . . . . .*.*.* *
0-309  COMMON F . S 4 Z 2 ~~~I T ( 6 )
0010 COMMON A 7 4 4 ) B ? ( 4 ) . X P ? ( 4 ) . N A 7 N S ? ( 4 ) , S B 7 ~~BA 7 ( 4 )
001 1 C O M M O N  A 6 I 5 , 5 ) .- B 6 ( 5 ) ~~X P6 ( 5 ) , NA 6 , N S 6 ( 5 ) , S B 6 . 8 A 6 ( 5 )
0012 COMMON A5 ( 5 5,, 85( 5)~ X P 5  5~~ N A 5~ NSS ( 5) S85 845(5
00 1 3 COMMON A 4 ( 6 6 ) . 8 4 ( 6 ) , X P 4 ’ 6 ) , N A 4 . N 9 4 ( 6 ) , S 8 4 , 8 A 4 ( 6 )
0o14  C OMMON A 3 ’ 8 ~~8 ) 8 3 ( 8  ) .X P 3 ( 8 ) . H A 3 , H S 3 ( 8 ) S B 3 . B4 3 ( B )
0-3 15 COM MON A 2 1 I . l 1 . B2 ( l i ) ~~X P2 ( 1 1 ) ~~H A 2 . N S 2 ( 1 1 ) , S B 2 . B A 2 ( l 1 )

U 0 0 2 6  COMMON P ,- PI B . M N . I S , M S . I A R R Y
0017 COMMON I W t , I W 2 I W 3 . I W 4 . I ~~5 . I W 2
0 0 1 8  COMMON W T ( 2 1 )
0019 COMMON X C Y C . S N~~SX ~~SY . S X X . S Y X . D A . D S
00 20 D I M E N S I O N  N P I C ( 3 )
0021 D A T A  NMC/ 2H W L .- 2 H T M . 2 H G  /
0022 CALL E X E C < 3 , 1 o - 3 4 B )
00 23 W R I T E ( 4 ~~99) N B
0-724 99 F O R M A T ( 13 )
00 25 00 7 M= 1 - !W5
0026 GO TO (l.2 -3 .4 ,5.-6).M
0027 1 IF (NA? .LE 0 G O  10 7
0028 N G 7
0029 M TS~~4
003 0 CALL W4SU8( XP7,HA7 , NS7.SB? BA7 NC .NTS)
0031 GO TO 7
0032 2 IF (H46 LE .0)CO TO 7
0033 NG=6
0034 NTS .5

U 0 0 3 5  CALL U4SUB( XP6 NA6~~HS6~~SB6 BA6~ NC,MTS )
0036 CO TO 7
003? 3 IF(N 45 .LE. 0)CO TO 7
0038 HG-S
0039 M T S— 5
0040 CALL . ~I 4SUB( XP 5.NA5~~H$5.S$5 ,BA5 ,P4fI ,MT S )
004 1 CO TO 7
0042 4 I F ( N A 4 U L E U O)GO TO 7
0043 N G — 4
0044 M TS~~6
0045 CALL W 4SUB ( X P 4 ,P4A 4 .NS4,SB4~~BA 4 ,NC ,MT S )
0046 GO TO 7
0047 5 IF(N A3. LE . 0)GO TO 7
0048 NG .3
0 0 4 9  PI TS ~~~8
0050 CALL V 4SU 9 (XP3.NA 3~~NS3~~S83 .-BA 3 .NG ,-N TS)
0051 CO TO 7
0052 6 IF(N 42 .LE. 0)GO TO 7
0053 NG— 2
0054 M T S — I 1
0055 CALL W4SUB (XP2 .NA2~ NS2 ,$B2.BA2 ,HG .NTS )
0056 7 CONTINUE
005? CALL EX E C( Il ,IT)
0058 VR ITE (6,98)IT(4),IT (3).IT(2)
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0 . 5 9  90 F O R f l A T 1 1 H v , A N A L Y S I S C O M P L E T E O . I 3,~~: ’ . I2 ,~~~~ , I 2)
C H L L E E C -  3 . 1 0 0 4 8 ’
IF t  1 W 4  EQ 1 ‘GO TO 4 9

‘ 7 - 6 2  IF’ ( ‘4 3 GE 0 ‘GO TO 69
0-343 I W 3 = I W 3 ~~1
0 ~~ 4 IF 1 W 3  EQ ‘- 1 W 4 = 1
0- 4 5  I ’ 4 l = ’ )
( - - --64 - I’W 2 1
(- - “6 ? C E~~C OU T A R R A Y S  F O R  W L T M 2  AN D 3
0 -4 - 0 DO 8 1 = 1 - l I  U

(-0 8 3 = 1  . 1 1
~ 2 ( I • 3 -~ -‘ o
8 2 ’  1 7= ~~ o

( “ - 5 5 2  NS 2( 1 -=0
IF~ I C i  8 OR -i CT 8 ) G O  TO S
A3~ I ’ J  ‘=0 0
83( I ) 0  -3
HS3( 1 3=0

0 - 7 ? ?  I F ( I GT 6 OR 4 CT 6~~C0 T O B
44 ( 1 , J ) = - )  0

0-379 84~ I ‘ = - ‘  0
008 ’) HS4~ l = 0  - ;
‘ 7 - 8 1  IF( I GT 5 OR J G T . 5 ) C O  TO 8
O’~82 4 5 ( 1 , J  =o o U

B5’ 1 3=0 0 U

0084 NS5 I ‘=0
00 8 5  A 6 (  I . J  3 - 3 , 0
0086 86( I ‘ = 3  0
0- iS? NS6 (  13=0
0-788 IF( I G T 4 U O R J U C T  4 ) C O  TO 8
0089 4?’ 1 , _ i  ~~0.0
0090  67 ( I ) = 0 . ( ’
0 0 9 1  N S ? (  I =0

U 009 2 8 C O N T I N U E
009 3 P=0 0
0-794 C A L L  E X E C ( 1 0 ~~NMG )

U 0095 69 CONT INUE
0096 ST OP
0097  E N D
0098 C * * a * a S as a a * * a a * as * a * a a * a 5* a a a a a a * * * a * * * a * a a a *a * *5 * 5*5* *
0099 SU BROUTINE W 4 S U B (X P  ~NA , N$~ SB, BA , NG , N I S )
0100 DIMENSION XP (MTS ),N$ (NTS),BA (MTS)
0101 CALL PLTLU ( 10)
0102 CALL S F A C T (  15. , 10.  )
0103 CALL LLEFT
0104  C A L L P L O T ( 0 . 0 , 0 . 0 . — L )
0 105 CALL P1 0 1(3 .5 , 1. 0. 3)
0106 S B = A B S ( S B )
0107 DC 1 1=1 ,P44
010$ BA ( I )=8~ ( I)/ (SBS FLOA T (N S (I )))
01 09 XV=XP (I)/2 .+ 3 5
0110 YP BA (I)*50 .+ l .
0111 IF (YP .LE O.2)YP~ 0.2
02 12 IF( VP . G E U 9 .  8)YP.9. 8
0113 CALL SY$8( XV. VP, 0. 14, MC • 00. — I )
0114 1 C O N T I N U E
011 5 WRIT E (6.99)P4C
0116 99 FO RMA T (1N0 , NOR MALI ZED WEIGHTS FOR GR~)UPS 0F , ! 3)
0117 WR ITE (6 ,98) (NS (I) ,1 1 ,N A )
0118 98 FO RMA T ( IH  , ‘1 11 1 6 )

H 
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WF I Y E ’ .  t- , 9?’’. )IP( I )- I — I - N A ’
‘7 2 5 5 0  ~~? F O R M H T - ,I H , “)( ‘~~ 11F6 l~~o t ? I  W R I  TE~ 4. ,  9 6 ) ’ . B A - . I ‘ - 2. —I ,NA )
02.2 ‘~~ FO RM N Y ’ .1H • Y ” IIF6 3’
“1. 3
‘7 l.~4 95 F Q R M A T ’ . I 2 .” ,” ,I3 ,~~,~~.F 5 ,l , ” ,, ,F9 5)

C A L L  I L E F T
v I 2 t -  R E T U R N
0 2 2 ?  E N D

U 
0228 ENDS
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S W L T M 5  T~~00004 1$ OH CR00002 U S I N G  00018 BLKS R—01 42

0001 FTN4 .-L
U 0002 S U B R O U T I N E  W L T M 5
- 00 03  C a s a * a . a a * * a s a a a a a a . a a a a a a a a s . a . a e * s a a e a * a * s a a a a a a a a a a * * a * a
- 0004 C WLT PI5 IS A PROGRAM WHICH WILL REPORT THE NECESSARY

0005 C I N F O R M A T I O N  ON P L O T S  A N D  D R A W  THE GRID IF REQUIRED.
0006 Ca *ass a ’ .aasaaaaaa aa .aaas *aaa.a *a *aa assaa *ss sa *aa aas
0007 C O M M O N  F .S ( 22) .IT (6)
0-708 C O M M O N  A7 ’4~~4),B? ( 4) .XP?<4) ,.HA? ,NS ?(4) .S87.BA7 (4)
0009 C O M M O N  46< 5 ,5) .86(5). XP6 ( 5). NA6 - NS6( 5). 586. 846 (5)
0010 COMMON 45 (5 5). B5 ( 5), XP5 ( 5), NAS • NSS( 5) • $85. BA5( 5)
001 1 COMMON 44(6 6), 84(6). XP4( 6). N44 , NS4 ( 6). S84. 844(6)
0012 COMMON 43< 8.8 ),83( 8), XP3 ( 8), HA3 ,N S3( 0), S83, 843 (8)

U 
0013 COMMON 42< 11 . 11).B2 (11).XP2 ( 11)N42,NS2 (11).SB2 .BA2 (1l

- 
0024 COMMON P.NB~~MN.I S .MS .IARRY

-
U 0 0 1 5  C O M M O N  I W I , Z W 2 . 1 W 3 . I W 4 , 1 W 5 , I W Z

00 16 COMMON WT (21)
U 0 0 1 7  COMMON XC .YC .SN .SX.SY SXX .SYX .DA. DS

U 0 0 1 8  DIMENSION NA (2),NS (2),NP<2),-NFS (2).NFL (2)
0 0 1 9  D I M E N S I O N  M O N ( 2 ) , N C H ( 2 ) . N S E C ( 2 )
0020 DATA NA /2HAV -2HG = / NS/2HSD 2HV— /
0021 D A T A  HP 2H* P.  2HTS/
0-722 D A T A  NFL/2 HFI ,2 HLE/ . NFS/ 2H FS .2 H /

U 
0023 DATA NSEC/2HSE .2HC /
0-724 DATA NCH /2HCH ,2H* /
0-725 NY=5 447 58
0026 N X- 5 4 0 5 3 B

= 0027 CALL PLTLU (10) U

0028 CALL SFACT ( 15 ,10. ) UU 0029 CALL LLEFT
U - 0030 CALL PLOT (0.O .0.0 .- — 1 )

- 0031 IF (I W I . EQ . 0 )G O  TO 5
U 0032 CALL PLOT (0.5 .5 0,3) 

U

0033 CALL PLOT (9,5.5.Q.2)
0034 CALL PLO T (5 . 0 ,0 .5 ,3)

- 0035 CALL PLOT (5.0.9.5.2)
0036 CALL DASH (0.5.0.5.0 5.0.5,—1)
0037 CALL DASH (0 .5 ,0 .5,9 .5,9 .5 .1)
0038 IF ( IWI .LE.l )GO TO 69
0039 D .SX*SX— SN*SXX U

0040 A (S X a $ Y— S H a SY X ) /D
- 0041 B ’ (SX sSYX -SY a SXX )/D

0042 X~~-4 .0
- 0043 1 C O N T I N U E

- 0044 Y .A-I X+B
0045 Z ABS(Y )
0046 IF (Z.LE.4 .75)GO 10 2

- 
004?

- 0048 00 10 1
0049 2 C O N T I N U E
0050 X .X+5.

U 005 1 Y .Y+5 .
U 0052 CALL PLOT (X.-V. 3 )

0053 Xs4 .0
0054 3 C O N T I N U E  U

0055 Y . A a X + B  U

0056 Z~ A 9$(Y )
005? IF(Z ,LE .4. ?5 )CO TO 4
0058 X X-0 ,5

S 
~~~~~~~~~~ k~~~~~á
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0059 GO TO 3
0060 4 CONTINUE
0061 X—X +5
0062 Y = Y s 5
oo63 CALL PLOT (X.Y .2)
0o64

‘~‘065 D S T T — S Q R T ( ( D S / S N ) — D A T T a D A T T >
0- 76 6  5 C O N T I N U E
0067 CALL LLEFT
0068 CALL PLOT (0..0 .— 1 )
0069 ID A Y = I T (5 )
0073 I YE A R - I T ( 6 )
0071 CA LL D A T E < I D A Y . M O H , I Y E A R )
0072 D A Y = ID A Y
0073 Y E A R = I Y E A R
0074 F I L E = I M Z
u 0?5 C H H= IS
0076 SEC— MS
00 77  I F ( M S U E Q  0)SEC—0.5
0078 F55. / (X C *3 0 .
0079 CAL L  HU MB (1. 0 ,- 9.0 .0.14 .DAY ,0.0 . — 1 )
0080 CALL SYM B(1 56 .9.0 ,0, 14 ,MON .0 .0.3)
008 1 C ALL HUMB (2 .25.9 0.0. 14 .-Y E A R . 0.0 . — 1 )
0082 CALL S Y M B < 1 .0 .- 8 .5 ,0.14 .HCH ,-0 . 0 .3)

U 0083 CALL NU flB (1 56.8~~5 .0.14 ,CHN ,0 .0 . — l )
0084 CALL HUPIB (2 .25 .8 .5 ,0. 14 ,SEC .0.0.1
0085 CALL SYPIB (2 .85.-8 .5 ,0. 14 .HSEC .0 .0-3 )
0086 CALL SYM8<3. 40~ 8 .5.0. 14 .NFL .0.0.4)
0087 CALL NU MB (4 10 .8.5 ,0, 14 .FILE.0.0. — 1 )
0088 JF( IWI .EQ .0)GO TO 69
0089 CALL SYM B (1 .0,8 .O ,.0.14 ,HFS ,0 .0 ,3)
0090 CALL NUMB (999.0.999 .0 .0. 14 .FS .0.0 . 1)
0091 CALL SYMB (1 .0.7.5.0 .14,NY.0,0 .2)
0092 CALL NUMB(9 99 .0 .999.0,0 . 14 ,4.0.0 .3)
0093 CALL SYPIB (99~~.0,999.0,0 . 14 ,.HX . 0.0 ,2)
0094 CALL NUMB< 999 .0.999 ,0,0.14 .8.0.0,3)
0095 CALL SYMB(1 .0.? .0.0.14 .NA ,0.0.4)
0096 CALL NUMB( 999.0,999 ,0.0. 14 .DATT .0 0.3)
0097 CALL SYNB( 3 ,0 ,? . 0,0.14 , NS . 0.0.4)
0098 CALL HUMB (999 .0-999 ,0 ,0 .14 .DSTT .0.0,3)
0099 CALL SYNB (1 0.6 5..0,14 .HP ,0,0.4)
0100 CALL NUM B (1.60.6 5.0,14 ,SN.0.0 . — 1 )
01 01 CALL LLEFT
0102 69 CONTINUE
0103 IF ( I W I . E Q .1 ) IW I — 2
0104 RETURN
01 05 END
0106 ENDS
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