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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 be
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 language on the Univac {108 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 | and 2. Low Middle
and High clouds are shown as condition codes
(CND) where code 3 indicates scattered clouds, 6
broken and & overcast conditions. Heights (HT)
are in hundreds of feet. Visibility, pressure,
temperature, dew point and wind follow. (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 visibility, 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 GMT it was 7.0 for a 3.0 mile increase.
Checking the 12 hour change, it can be seen that
at 1100 GMT visibility was 2.5 miles and 12 hours
later it was 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



NEWARK AIRPORT GBSENVATIONS MAY 31 1974

EFROGRAM OUTPUT= NEWARK AIRPORT

TINE LOW MIDD1IE HIGH
cLows croms CLOWDS CHANGES DURING THE LAST
2 oD B CHD Hr CND HT VSBY PRRS TMP DP WIND VEL 3 HOURS € BOURZ 12 BOURS
° ) ) 0o o o o 7.0 129 63 s2 150 5
VISIBILITY (MILBS) +3.0 +3,0 +4,5
1 0 ° o o 0 0 6.0 135 6L 53 150 7
PRESSURE (MILLIBARS) -2,1 -2,1 -3.1
2 0 o o o 0 0 6.0 142 60 s3 150 8
TEMPERATURE ( DEGREBES ) +2 +1 +8
3 0 0 o o 0 o0 6.0 149 60 53 150 4
DEW POINT ( DEGREES ) -1 +1 +3
a 0 0 o o 0 o 6.0 152 80 53 160 5
5 0 o o o 0 O 5.0 152 s9 53 10 3
CHANGES DURING THE LAST 3 HOURS
6 B 5 0o 0 o 0 4.0 159 59 53 80 6
* SKY CONDITIONS CMANGED CILOUD HEIGHTS
2 8 9 0 0 0 0 5.0 159 59 s3 150 6 PROM 3 HRS AGO TO PRESBNT ( IN HUKDRBDS OF FEBT)
8 8 6 0 0 ] 0 4.0 173 8 53 126 6 LOW CLOUDS 8 3 -3
9 8 [ [ 0 [} a 4.0 173 52 52 126 & MIDDLE CLOUDS @ 8 +60
10 8 s ¢ o 0 o0 2,5 180 56 52 130 8 | HIGH CLOWDB [ o 0
11 8 5 o o 6 D0 2,5 190 56 52 130 7
12 8 13 ] 0 0 0 3.0 193 55 51 120 9 PREDICTED VALUES HASED ON LEAST SQUARES FIT FOR THE
13 8 7 o o o 0 3.5 186 se 52 136 8 3 HomRs
FORECAST FPOR THE NEXT,.. HOUR 2 HOURS 3 HOURS
u s 11 o o e o0 2.5 190 59 52 110 8
TEMPERATURE (DEGREES) 66 67 68
15 8 12 o o ¢ @ 2.0 130 60 52 110 8
DEW POINT ( DEGREES) 56 57 57
16 @ 12 o o o o 3.0 1% 60 52 110 =@
VISIBILITY ( MILES) 5.9 6.2 6.4
17 8 12 0o o D D0 4.0 180 63 54 110 8
WIND VELOCITY ( KNOTS ) 9 ) °
18 8 13 o o °© o 4.0 176 64 54 120 9
SURFACE DRESSURE ( MILLIBARS) 16.3 16.0 15.8
13 8 9 o o 0 0 4,0 176. 64 55 140 O
20 8 13 0 o 0 ] 4.0 180 62 56 1o 7 #NOTE: SKY CONDITION 3 = SCATTERED CLOUDS 1-5 TERTHS
. e 6 = BROKEBN CLOWDS 6-9 TENTHS
21 8 e o o 6 0 4.0 189 63 55 140 8 . y % = BONAERE GEOSE Vo MRk
2 8 3 a 0 0 8.0 186 64 ss 140 8
23 3 10 8 60 0 o 7.0 159 64 55 130 5 Figure 3.
Figure 1.
J ¥ KEHMEDY AXRPORT OBSERVATIONS MAY 31 1974
(307 LOW NIDDIZ EYGH
PROGRAM OUTPUT- A
e JF_FENHNEDY AIRPORT
z C¥D BT CHD BT CHD HT VSBY PRES TMP DP WIHD VEL
0 3 9 6 15 8 40 9.0 132 58 54 130 B CHANGES DURIHG THE LAST
3 HO 6 HOURS 12 HOURS
1 6 15 6 25 8 39 4.0 139 57 53 120 7 HOtER
SIBILITY 4.0 +3.0 .5
2 3 k) 6 26 B8 44 4.0 146 57 53 120 5 TR L
PRESSURE LLIBARS) =], 3 =-1.3 -2.0
3 2 2 6 28 8 50 5.0 149 57 33 1950 4 b b=l
'EMPERATURE (DEGREES) = 3 -3 +6
4 0 0 o o 0 0 4.0 156 S5 53 100 4 ¥ )
DEW PO; DEGREES} =1 =1 +4
s 6 8 o o 0 ©0 5.0 150 56 53 110 5 T ( )
6 6 8 o o 0 © 5.0 15 55 52 100 5
CHANGES D HOURS
7 8 3 0o 0 06 ©0 1.0 163 54 52 90 7 URING THE LAST 3
SKY CONDITIONS CHANGED CLOUD HEIGHTS
8 8 4 o o ¢ o0 3.0 168 54 52 8 8 r'mu 3 HRS AGO TO PRESENT  ( IN HUNDREDS OF FEET)
9 8 4 e o 6 0 3.0 168 54 52 86 B S — 3 8 496
10 8 5 o o o o 3,0 18 53 51 90 9 HDHLE CLOtDS 6 ° -18
1 8 6 o o 0 o 2,5 1% sS4 51 120 8 ik, CLOEDE a 5 55
12 8 6 o o ¢ o 3,0 193 S5 S1 120 o
PREDICTED VALURS BASED ON LEAST SQUARES FIT FOR THE
13 8 8 RS U o 3.0 190 56 51 120 8 Sxks 8 EOURE
14 B 8 ¢ o 6 0o 3.0 186 57 52 120 10 FORECAST FOR THE NEXT.... HOUR 2 HOURS 3 HOURS
18 g 10 o o 0 0 3.0 130 60 53 100 8 TEMPERATURE (DEGRERS) és G )
16 a 0 o o 0 0 3.0 190 60 54 100 8 DEWPOINT  (DEGRERS) . s -
17 8 15 o 0 0 O 4.0 183 63 56 120 10 VISIBILITY  { MILSS) 9.3 7.9 8.1
18 6 15 8 35 6 o0 50 183 67 57 100 9 WIND VELOCITY { KOTS) s 9 N
19 6 15 6 25 8 35 5.0 183 63 56 130 10 SURFACE PRESSURE (MILLIBARS)  17.2 17.0 16.9
20 3 9 6 15 8 35 5.0 183 63 56 130 1p
: #FOTE: SKY CONDITION 3 = SCATTERED CLOUDS 1-5 TEHTHS
2 3 15 8 35 6 0 7.0 176 62 56 120 10 . - &  BROKEN CLOWDS =9
22 s 40 o 0 O o0 7.0 173 61 56 100 9 " " 8 = OVERCAST crows 10 "
22 8 35 0 0 0 0 7.0 170 60 S5 100 6 Figure 4.
Figure 2.
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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 file, such as that shown in
Figures | 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 GMT 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 follow 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 APPLICATIONS

With the arrival of the AFOS System thcre will
probably 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 and this will afford an opportunity to
those who wish to, to make a contribution to the
science of meteorology.



JSuiwl APPENDIX
325999 wYU = UHNMC J1UB OPELATING SYSTEM VEi.a 31-244~4A]18 (hSI)x%
tAUN wJB4,0-623y-028,5LAKE-W,5,10

DATE:

€ED& PrOGRAN.OBS
EDG 2.2P 19 SEP 74 11:06:58(0) SOURCE

EDIT
PM™ 2
C

PED&
GEQF

091974 TINE: 110637 PARUT AT TIGETRE G

PROGRAM

THE FOLLOWING REVISIONS WEKE WALE BY TED SAM 9/17/74

-

i

ERD EDG. LIk FILED: 174
&EDG PROGRAM

EDQ 2.2P 15 SEP 74 113:0B:42(0)

EDIT

P 180

C *%x THE FOLLOWING REVISIONS WERE NADE BY TED SAM 9/17/74

C %ok

C sk
C %,xx

5
7
B
)

>
10
e
15
il
12
13
14
30
31
32
33
34
C aokxk

35
36
37
38
3y
40
4]
42
43
44
46
45

47
45
4y
30
51
4

53

C ok

1Ll

ALL LINESSTghT WEi.E CH&NGEL ARE PHECEDED BY COMMENTS & SIARS

SCGh 7 (30

DIFERSION J1(27),J2(27),23(27),J4(27),J5(27),J6(21),J7¢2T),
THL BilEasIOk FOi V(24) LEMOVEL, SINCE wOT USED
LIMENSICKS wEnE CHAKGED TO 27

czCET0 e (2T),010C2T) ,J11(27) ,J12¢27),J13¢2T)

DImEasiCh STHCID

DIFDRZIOM VE(ET),v3(27),V4(2T),V6(2T), V12T

FlsionT ¢ 1K gnd 315 AL 4 STIX 11 ¢ 1X, 1330
FOafaTlaR pnd,T15 42X F5.2,515,/)

FLLMATCIX,72H 5N £ CHD KT CNL  HT CND HT VSBY PR

(ImP LP wlnD )

FOntnT CIX, 1AS,8(2K,13) ,1X,1F3.1,501%,13))

PunbaT (1X, 43R LOw CLOULS mIL CLOUD MI CLOUD )
FGRMAT (20X,38HS1GNIFICANT CHANGES  DURING  LAST )

FUrMAT (2R4//)

FURMAT (30X, TH3 HOU=3,2X,TH6 HOURS,2X,BH12 HOURS,//)

FOrRMAT C1X,2ONVISILILITY RILES 45X, 3(5X,F5.2),/)

FURMAT (1X,cOHPAESSUKE 1BS 25X, 3(5%,15),/)

FORNAT (1X,20OHTENPERATUKE DEGS 15Xy 3(5%,15) 47

FORNMAT (1X,20MDEW POINT DEGS +5X 305X, 15))

FGHEAT (1X,24HNO CHANGE CLEAN TO CLEAR,/)

FGRMAT CIX,24HCLEAK TO SCATTLuED /)

FOulAT (1X,24HCLEAR TO BRUKEN W5X,F5.2,7)

FORMAT (1K, 24HCLEAK TO CVE/CAST o

FCrliAT(1X,49H ANALYSIS OF JFK AIRPORT OSSERVATIONS MAY 31 1974,//

THE FIGHT PARENTHESIS PUT ON A CONTINUATION
12
FCAMATCIX,4CK. ... wINDS AKD CLOUD CHANGES LAST 3 HOURS,/)
FUamAT C1X,23K8  AVG wIND Dli DEG 25K,F5.2,/)
FURBATCIX,23H  AVG WINL VEL MNPH ,5X,F5.2,/)
FURNATCIX,25HCHANGE IN SKY CONLIIONS,5X,IOHCHANGE IN )
FUARATCIX,23H  LAST 3 HCURS ,5X 5 |OKHE1GHT )
FUiMATCiX,24HLCW CLCULS y1X53(5%,15),/)
FurlmiClX,c 4HMIDDLE CLOULS L1X,3(5X,15),/)
FlilsT(IX,24HHIOH CLCULL 1%y J(SA,IS) /)

POl AT (35X 4ilF1 Gl , 53 4 2HT G 3 5X , GAHEIGHT , 7 /)
FUaBRT (2R, /)
FUnDATC" ESTINATES o4SED OK LEAST SQUAKES FIT*)
Foiini (BK,6HK0UI.  ,34,EMTENP  ,5%,6HDEW PT,5X,6HVSEY ,5X,
1Chabl FF o 9Ry6RPRESE  4/7)

Fuoiiimi LK, cUHTENPERuTURE 25X, 3C5%,F5.03,/)

FOntinT CiX,20HDEw POINT ,5X,3C5X,F5.0),7)

FunbinTClX,cOHVISIBILITY 23X, 3(5X,F5.1),/)

Funlin (1 X ,20HWIND VELOCITY 12K 3(5X,F5.0),/)

FuntaT (1% ,2UHLURFACE PRESSURE 25X 3(5K,F5.0),/)

FOonMaTI("' FORECAST FOn SEXTawe HGUn z HOURS
13HaS ")

FlnlaI(® SIGNIFICANT CHAKGES LAST HOUK,2HOUKS ,dADUKS®)

Wh=z4

azinh=3

nE6=ikh-6

hiZ=LN-12

hISshlLi+d

L0 400 K=1,2
DO 100 J=1,KN :

END =111 CLAUSE USED TO HANDLE END~-OF-INPUT CONDITIGN
READC10,5,ERD=111)5TR,J1Cd) ,J2¢J) ,J3CJ) 4J40J) ,J5Cd) ,J6¢d),JTCJ)
13JB ) 03¢0 40 1000 ,J11¢J) JIZ(JJ J13¢d)

V4a(d) J4(J)* 0l

V6(J) 6D

VECJIVE(SI+.5

V7CJI=JdTE)

vator=daed)

Y2¢JIz02 03

13



