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ANALYZING AIRWAYS OBSERVATIONS USING A TIME SHARING COMPUTER 

by 

W. J. Blake 
Newark WSO 

1. INTRODUCTION 

The weather forecaster's chief concern is the hour 
to hour, and sometimes minute to minute weather 
changes taking place in his forecast area. For the 
aviation forecaster, ceilings and visibilities are 
the prime concern since amendments must. ~e 
issued when weather limits are exceeded. SImI­
larly, the public service forecaster must monitor 
temperature, dew point, and winds as well as 
changes in cloudiness, and the onset and type of 
precipitation, etc. that affect the current fore­
cast or that may require the issuance of special 
statements, advisories, bulletins, etc. The wea­
ther forecaster has a large span of data to survey; 
nevertheless he must constantly check for signifi­
cant changes and assess their impact on the 
forecast product. This article describes a compu­
ter program that partly answers the problem of 
data analysis for the forecaster. 

2. DISCUSSION 

Figures 1 and 2 are computer formatted lists or 
files of the aviation observations taken at Newark 
Airport and at J. F. Kennedy Airport on May 31, 
1974. The program to execute this was written in 
Fortran Janguage on the Univac 1108 Time Sharing 
System. Two separate files were written by the 
program and then analyzed by the program (par-
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tial listing attached (see Appendix». The data 
elements used by the program are shown in the 
column headings of Figures 1 and 2. Low Middle 
and High clouds are shown as condition codes 
(eND) where code 3 indicates scattered douds, 6 
broken and 8 overcast conditions. Heights (HT) 
are in hundreds of feet. Visibili ty, pressure, 
temperature, dew point and wind foHow. (Pres­
sure is in millibars with the first 2 digits omitted.) 

The program reads the first file (Newark) and 
prints out the changes during the last 3, 6, and 12 
hours. These are shown in Figures 3 and 4 under 
the Title PROGRAM OUTPUT. In this program, 
changes in cloud cover conditions are for a period 
of 3 hours only, but could be extended, if desired. 
On the top of Figure 3, opposite visibili ty, the 
changes for 3, 6, and 12 hours are shown. These 
values can be checked by referring to Figure 1. 
At 2000 GMT, visibility was 4.0, and 3 hours later 
at 2300 GM T it was 7.0 for a 3.0 mile increase. 
Checking the 12 hour change, it can be .seen that 
at 1100 GM T visibility was 2.5 miles and 12 hours 
la ter 1 twas 7.0 miles for an increase of 4.5 miles. 
Likewise the changes in pressure, temperature, 
and dew point are also determined and listed. The 
changes in sky condition and heights were calcu­
lated in a similar way. Thus, it can be seen that 
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PROGRAM OtJ'l'P17l'- MBWAJU{ AlJUIOR'I' 

6 HOtIRB 12 BOURB 

VIStBILl'N (M11&S) +3.0 +4,5 

PDSSURB (Ml:LLIBARS) -2.1 -3.1 

+2 +1 

DEW POIm ( DSGRBBS ) -1 +1 +3 
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Figure 6. 

the program can be designed to check for signifi­
cant changes for any number of data elements 
over specific time periods and subsequently these 
can be highlighted to the forecaster. 

3. THE FORECAST 

If the forecaster is presented with data informa­
tion like this for his forecast area, he should have 
an excellent understanding of the direction of 
trends up to the present, and be in a good position 
to make his forecast for the next period. To aid 
in this aspect, the program has a subroutine that 
uses the current data fHe, such as that shown in 
Figures 1 and 2, to develop a least squares fit and 
trend line. Based on the previous trend calculated 
by the subroutine a forecast for each element is 
made for the next 3 hours. (A longer period could 
have been developed but with diminished ac­
curacy.) On the bottom of Figures 3 and 4, under 
the sub-heading PREDICTED VALUES BASED ON 
LEAST SQUARES FIT FOR THE NEXT 3 HOURS 
... The predicted values for temperature, dew 
point, visibilitv, wind velocity and surface pres-
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sure are listed. These are shown on the graphs 
(Figures 5, 6, 7, 8). The solid line is the actual 
data and the dotted values for the 0000, 0100 and 
0200 GM T times are the predicted values. Also on 
Figure 5 only the calculated LEAST SQUARES FIT 
line is shown to illustrate how closely the pre­
dicted values foHow the trend line. The predicted 
values may be slightly off due to the fact that the 
program printed them as integer values and not 
decimal values. 

After the Newark data file has been processed the 
program recycles and analyzes the J. F. Kennedy 
file and as many more files that may be available. 

4. FUTURE APPLICA TIONS 

With the arrival of the AFOS System there will 
probabJy be available to users large amounts of 
data stored on disc or magnetic tapes or on punch 
cards. Programs similar to this one could process 
this data q.nd this will afford an opportunity to 
those who wish to, to make a contribution to the 
science of meteorology. 



 

JS"CI'i1 APPENDIX 
iiil.)~ hYU - i.i~:r;c J lOS OPEl-.f-TUtu ::.y,!;,rU'i 
(!'it U[. ~JB4, 0-6;;::')I-02S ,i:JLAKE -111,5, 10 
""IE: 091974 Tl~,E: 110637 
I1 ED' P rlOGkA~ •• ObS 

PARTIAL LISTIIIG OF 

ED~ 2.2P I~ SEP 74 11:06:58(0) 
EDIT SOURCE PROGRAM 

?M" 2 
C THE rOLLOIoING nEVI£IONS Ii[f;E M~E BY TED SAil 
PED~ 1 
€EOf 
END ~D'. ~F1LE~: 174 
;;E~~ ?kOGf'AM~ 
~Q ~.2P 13 SEP 74 11:08:42(0) 
EDIT 
P 160 

~/17174 

THE rOLLO.ING r.EVISIONS ~ERE t iADE BY rEli SAM 9/1 7174 C *** 
C .** ;;LL LI~ES THAT "E;,[ CHANGED Ai-,E Pn<C.DEU BY COMMENTS & STARS 

e 0['J'i 01\ Z (3C) 
L~~E~SlO~ Jl(27),J2(21),J3(21'.J4(27),J5(27),J6C27l,J7(27), 

C *** li-IL l.;,!"jE. i\~ lOti ,01; V( Z4) h EMOVE&, SIt;CE ifOT USED 
C .*. 1..1j'jE~E.!C'~';;: ~E.I\E CHAttG£U 10 27 

5 
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L :.:.(.!. -:- ) ....... (27) , •. du (27) ,J I J (~7) ,J 12(:;!1) ,J /3(21) 
~l~~~~lC~ ~rN(J) 
u:r.::.~lC~ ~~(27),v3(27).V4(Z7),V6(27),V7(~7) 

FL"i',,.,I C lX,~.j, ~I';", 414 ,3{ IX,; I , IX, 1.3» 
fo~ .. i"i':;'IL.I\.,,..,~, 715 ,t::X , F"5 .1::.,515 , I ) 

t:....,.~,;;I(1X,7ii!1I ::;TN :c:. c~w HI CND HT 
il~? L~ ~lND ) 

t:. Fe"I""! (IX, 1A~,~(~X, I 3) I J X, JF3.1 ,5( IX, 13» 

CND HT 

> ",,,t."I< 1 X, 4';H LO' CLOUJ;" "I J; CLOUD H I CLOUD 
10 i'c.~r.~ J( 20X , ~BHSI bNIFlC!.H CHI.~GlS DUiil ~G LAST 
16 Fut;~j~rU~X,II) 
15 FUidl'iAIC':)OX,7J1') HOU~S ,2X,7H6 HOUf\~t2X,8HJ2 HOURS,II) 
IJ FUKMAI'lX,~OHVlSlhILIIY hilES ,5X,3(5X,F"5.2),/) 
J2 F(JnM~T C JI\,~OHPh~SSUhE. l'l5S ,5X,')(5X,15) ,I) 
13 rO;,r,A H I X, ~OHTErIPEF:ATUHE DEGS ,5X,~ (5X, 15) ,Il 
14 rOnRAT(IX,20HDE~ POINT DEGS ,5X,3(5X,15» 
.30 fOi:~AjUX,24HIJ0 CHANGE CLEAIl TO CLEAn,1l 
31 FOI1f¥u'.;T(JX,2:JlHCLEAh 10 SCJ.;TTi.,tE1.l ,I) 
32 F0.i~;A !CIX, '4 HCL£Ai' TO Eii-iOKEN ,5X,F5.Z,/) 
33 fOnMJ( IX,Z4HCLEA ;; TO OVHC"Sr ,Il 

VSBY 

) 
) 

Pfi 

34 fGr.r;UUX,49H A~ALYSIS Of JfK AI;;PORT OaSERVATlOtlS roAY 31 1914,11 
C *** THE RIGHT PARENTHESIS PUT ON A CONTINUATION 

35 

~7 

53 

c •• * 

III 

I ) 
FG~~AT(IX,4CH •••• ~INDS AND CLOU~ CHANGES LAST 3 HOURS,/) 
F0~~~i(JX,23H AUG ~IND Dl ~ DEG ,5X,F5.2,/) 
F0Jl~hT(Jx, 23H AUG ~IN~ Vil MPH ,5X,F5.2,/) 
FDr.t.A~(!X,2~hCHAt.GE It. 5KY CO"LIIONS,5X,IOHCHA~GE IN 
r(j;;r.hI (JX,2.3H Lh ;;; !,!; HCUR5 ,5X, JOHHEIGHT ,Il 

FlJi,MA'(iX,24hLC"; CL CUDS ,JX,3(5X,15),/) 
f ,-,d·.,.,-i (JX,~4HMI1Jl)LE. CLOU[;S ,IX,3(5X, )5) , I) 
r~;.h. -;(JX, ~ 4; :HIGh CLtU~~ ,IX,3(5X,15>,/) 
r ;,. ;. j·jM i (';)5X, 4aF •. crr" S;i t zHTG ,"5-X, 6itHE I6HT ,I I) 

H ... ;-, ~.;.;. j . (£:X, I) 
Fr.; .. r,;i,I (' E.::>TIMkTLS QkSED ON LEAST SQUA.;ES FIT·) 
f"".L"J(eX,&I'H,(jJI. ,5X,€HTe.i"JP ,5X,6HlJEVi Pl",5X,6HVSbY "X, 

11,.,:-; .. [.1." ri- ,~);,6H?d':S;;;' ,II) 
r ..... d·, ..... j (j X, I:.liHIEfo',rEnk ruT. L 
r~; \r·, .... I(,x,:';;0HI;Ev. pulr~I 

to ul.r·;H.T( IX, ~(J HVl$IoILI I t 
h ..... h;-.j( J)'i.ra)H~'H;}j VELOCITY 
F v" r-.k T C J X, ~OHb ur;F hCE Pt;i:.5.SU,; [ 
FUnl" .. ;1 (. FOnt.CA::..I fOIl j~E.XI ••• 

J.:lHnS .) 
F(;i;t~nI C' 

I~i~ =44 
i.';:':.jd,-':;' 
r.6=id.-6 
.J2=r.~-J2 
I.J5:'I.li+3 

U0400K=I,2/ 
DO JOO J=J ,Nt.;" 

,5X,3(5X,F5.C),/) 
,5X,3(5X,F5.0),/) 
,5X,3(5X,F5.1), / ) 
,5X,~(5X ,F5.0),/) 
,SX,3(5X,FS.O)./) 

HOJn 2. HOUhS 

END =111 CLAUSE USED TO HANvLE END-Or-INP~T CONDITION 
hEAD(IO,5,ENU=IIJ)STN,JI(4),J~(J),J3(J),J4(J),J5(J),J6(J),J7(J) 

I,JS(J) ,J)(J) ,J 10(J) ,J J I (J) ,J 12(J) ,J 13(J) 
li4(J) =J4IJ)*.OI 
VG(J)=~6(J) 

V6(J)=V6(Jl+.5 
V7IJ)=J7IJ) 
v'::'(..:)::J~CJ) 

\J 2.{J):J~C .. J; 
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