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Low Visibility Airport Windrose Swmmaries

SUMMARY

This report of wind and climatic conditions
during periods of restricted visibility, covers
the B-year period from 19384 to 1938, inclu-
give, Obaervations were made by the United
States Weather Bureau, and under its super-
vigion, the Works Progress Adminigtration
compiled the data. This detailed informa-
tion wss then tabulated and analyzed by the

Civil Aeronautics Authority, and a suitable
type of windrose chart was developed to por-
tray the results pictorially, and show other
important data in convenient reference form.
These charts are intended for use in planning
airport runways, extengions, and air naviga-
tion facilities, including inatrument landing
systems.
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DESCRIPTION

" Surface windroses of a large number of gir-
ports have been available for the past several
years, and this information has enabled air-
port engineers to design airports and plan
runway directions advantageously in accord-
ance with the prevailing winds at each loca-
tHon, Ruch dats have been quite sufficient up
to the present,

“With the advent of reliable instrument
landing equipment, however, it now becomes
necessary to determine the ditrection and
velocity of prevailing winds during conditions
of restricted visibility as a separate study,
gince these are not necesgarily in agreement
with surface winds under other conditions of
weather. By the use of such information it
is possible to plan new airport runways, run-
way extensions, instrument landing systems,
and other air navigation facilities so that
they may be used to best advantage for bad-
weather approaches and landings.

The logical method of determining prob-
able wind velocities and directions during con-
ditions of reduced visibility is, of course,
fo- analyze the avsilable weather records.
Through the cooperation of the United States
Weather Buresu, and the Works Projects-Ad-
ministration, such an analysiz has been made
posgible, This study has been in progress
for approximately a year, during which time
about seven million weather observations
were reviewed. The weather data were tab-
nlated on summary sheets by those agencies
for the Civil Aeronautics Authority. The in-
formation waa then plotted by the Authority
in the form of the charts contained herein.

Because of the mass of data necessary for
compilation in the conduct of this study, and
the constant abrport construction work, it is
entirely probable that the charts contain
some errors in spite of our hest ‘efforts to
avoid them, As far s the weather data are
concerned, it is believed that any errors will
be negligible, few, if any, exceeding 1 percent.

This report contains charis covering most
of the airports in the United States for which
weather data were available. The Stater are
YHated siphabetically and the cities of each fol-

)

low in alphsbefical order. The nmmber of
airports included in the atudy was limited
only by the availability of sufficisnt data for
each location; therefore, omiasion of certain
cities was due to the lack of such datsa; or of
sufficient data to draw any worthwhile con-
clusions. It is believed preferable to elim-
inate the chart for an airpert entirely rather
than to present a distorted picture due to in-
sufficient data or the occurrence of only one
or two conditions of restricted visibility dur-
ing a period of several years. Charts for
C. A. A, Intermediate Fields are being com-
piled separately for use of the Authority an
are the charts for certain airports in Alasks,
Hawaii, Puerto Rico, and other possessions of
the United States.

Bagie data

This low visibility windrose study covers a
S-year period from 1984 to 1988, inclusive,
utilizing the full number of 24 daily observa-
tions wherever available. In some cases the
weather reporting service was not in opera-
tion for the entire period, or fewer cbseiva-
tions were taken daily, but in most cases this
information is indicated. Somie of the data
covering smaller airports where there weare
no aerological stations were taken from the
city weather offices. In enses where weather
stations were in operation at airports for only
o portion of the period of study, the dats
represent 2 combinstion of observations, at
both the stations and the city offices,

In the upper left corner of each chart is
shown the number of observations takgn

daily (if not too variable), the total number .

of obgervations for the period, and the fre-
quency of oecurrence of low visibility condi-
tions. The number given for daily observa-
tions, where shown, was the schednle for that
location. In some cases the totals are more,
and in others lesa than the schédule would
total for the given period, but these varia-
tions would appesr to have little if any effect
on the value of the findings.

These data are analyzed and grouped in
various ways in an effort-to make them read-
ily usable for airport planning. Al cate-
gorical classifications of any data of this type
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made during the period of study when visi-
bility was one-half mile or less, 50 percent of
them were during conditions when the wind
was b m. p. h. or less, and that the same con-
ditions prevailed during 60 percent of the
observations when visibilities were from
three-fourths mile to 1 mile,
" Each circle on the chart represents 1 per-
cent. There are 15 circular lines in addition
to the center circle on the majority of charts,
which allow room to indicate up to 15 percent,
because this is ample for most airport loea-
tions and it was desirable that the charts be
kept within a convenient limit. A few charts
have 80 circular lines or several additional
Hines representing 80 percent to accommodate
¢ases of very high percentages.
" The length of a vector depends upon the
percentage of wind from that direction in
each visibility group. By adding the per-
centages of all winds in group I to the per-
centage of calms for that group, shown in the
center circle, the total amounts to 100 per-
cent, which accounts for all observations in
that group. The same applies to group I1.
In cases when the vector extensions would

be to0 long (percentage above 16 percent)
they are doubled back as, for example, on the
chart of Billings, Mont. On this chart the
percentage of winds from the north amounts
to 27 percent during group I vigibility con-
ditions (light cross-hatching), divided as fol-
lows: Winds of 6-10 m. p. h., 714 percent;
winds of 11-20 m. p. h., 1424 percent, and
winds in excess of 20 m. p. h., b percent.

- In the case of Cheyenne, Wyo., the north

vector, showing winds amounting to 80 per-

cent during group Il conditions, was extended
as well as doubled back, because of lack of
space. Since space permitted, the north
wind vector of group I was not extended, but
doubled back only, and represents a total of
21 percent.

Causen of restricted vimibility

The causes for restricted visibility are fog,
amoke, rain, dust, and snow. Other causes,
such ag haze, or a combination of causes, such
as fog and smoke, may have been responsible
for the condition in some cases, but the pre-

dominant factor was selected by the Weather
Bureau for each such cccurrence.

Summary tables reduced to percentages axe
listed on all charts separately for each visi-
bility group, showing the above causes of low
vigibility conditions and wind velocities for
each cause. Thus it ig possible to readily
determine the most probable winds to be en-
countered during each of the five eonditions.
It will be noted that the higher velocities are
generally associated with dust and snow, and
the lower velocities or calms are usually prev-
alent during the presence of fog.

Groups I and II are combined in a table at
the lower left corner of the chart which lists
the occurrences during calms (0-5 m. p. h.)
of eirch cause for each of the 12 months dur-
ing the entire period. From this table the
number of occurrences and causes therefore
can be quickly ascertained for any month of
the year over the period. Totals are given
by months and by causes.

Airport lly-outs

Each chart is provided with a sketch of the
airport with the most recent information
available pertaining to dimensions and de-
velopment. In some cases recent improve-
ments may not be shown, but the layouts
given contain the latest data available at the
time this report was compiled.

In the majority of cases the weather data
were obtained from the airports represented
on the charts. In some cases such as Waah-
ington, Baltimore, and Philadelphia, the data
were obtained from the existing airports
nearby, but the sketches show airports pro-
posed, under construction, or recently com-
pleted. Because of the cloge proximity of
these fields it is believed that the dsata are
essentially correct, and the mew or propesed
airports are illustrated for purposea of
planning, . )

True north on the airport sketches corre-
sponds to true north on the windroses,

Ceilings

The ceilings, or height of the overcast
covering each obsgervation during the period
of study would have been desirable, but, be-



APPENDIX

NOTICE

In order to interpret the following charts properly, the foregoing text should be care-
fully studied.
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1984 TO 1537 INCLUSIVE WINDROSE FOR RESTRICTED VISIBILITY MURNICIPAL AIRPORT
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SUMMARY OF 3 YEAR FERIOD CIVIL. AERONAUTICS AUTHORITY VERO BEACH, FLA.
1534 TO 1538 MLLISNE WINDROSE FOR RESTRICTED VISIBILITY MUNICIPAL AIRPORT
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CVIL AERONALITICS AUTHORITY
WINDROSE FOR RESTRICTED ViSIBILITY

WEST PALM BEACH, FLA.
MUNICIPAL AIRPORT
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SUBHIARY OF B YEAR PERICD
1934 TO 1938 MCLUSIVE

CHIL AERONALITICS AUTHORITY
WINDROSE FOR RESTRICTED VISIBILITY

WEST PALM BEACH, FLA
MUNICIPAL AIRPORT

ORSERVATIONE DALY 4 TO24 N
TOTAL OBGERWATIONS 26054
VIMBLITY DO 1/2 MRE  OBIDAS - NHE

RoUP T
- IR
DI o o=we
DTN H MPH
amour T
——— BT
[Im 11 20 WPH
- S8W SSE
LA Ut wPd
E]
LAYOUT OF RUNWAYS AS OF MOVEMBER 1539
GROUP T GROWP IT
0 T L2 MILE v Ty 3/4 TD L WHLE YRMEHLITY
CALMS | WANDA W EACENS OF 5 WP H cALMS | WINDS W EXCESS OF 9 MPH.
CAlrmes
o-TWFH|s- HwFH] 1L 8 wPH[z+ mrn U [0-5 MPH [4-10 WrH 11 20 MPH | 7H WPH
G 4l 7 FOoa L. an 9 L]
SMOKL 11 7 SN 14 7
Ll [] 9 19 7 RAM 19 26 -] 2
ousT Lo 2 4 -]
SR [ ]
TOTALA 100 &7 26 7 TOTAS 100 5 7 6
{Fgures indicsin parceiage) {Figures Indicats pamsiTiage)
TOTAL RRENCESDURING. CHLMS [0 - SONTHY wOTE
e QARG T4 IT — 1 Pl & i b b -
A PO [, oLy UG ULY [abn [ [OCT | wow.] cec [ToTal :.:":_:""""" -k
Fog 2| 6|66 812 7] 2 11]9 [10[15]36]204] L L sy ettt it
[ 1] 1| 2] /18] 3 1] 1] B ) sowied wotow Gmpl o G T
R 70 3] A &) 3| 2 z 4 2] a T ——
DUST 1 1 2
This cein Jermished Brosgh e
SHOM o g L 3 Wenthr Burean
TOTALS 41 {11 [ 61|19 [ 3B 12| 2 [13] 9 |14 | 16] 39| 270 | o u wmis Fragras Adsrorie

[AEFOMALITION. CHIRTS AACTION, CAA.




GEORGIA
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Savannah



SUMMARY OF 5 YEAR PERIOD
1934 TO 1538 INCLUSIVE

ORBERVATIONS DALY 24

CIVIL AERONAUTICS AUTHORITY
WINDROSE FOR RESTRICTED VISIBILITY

N

ATLANTA, GEORGIA
MUNICIPAL AIRPORT
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CIVIL AERONAUTICS AUTHORITY
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BOISE, IDAHO
SUMMARY OF 5 YEAR PERIDD CIVIL AERONAUTICS AUTHORITY MUNICIPA A]Rmm
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BURLEY, IDAHO

CIVIL AERONAUTICS AUTHORITY
WINDROSE FOR RESTRICTED VISIBILITY MUNICIPAL AIRPORT
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SUMMARY OF 3 YEAR PERIOD CMIL AERONAUTICS AUTHORITY
1934 TO 1938 INGLUSNE WINDROSE FOR RESTRICTED VISIBILITY
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MUNICIPAL AIRPORT
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SUMMARY OF 3 YEAR PERKD CIVIL AERONAUTICS AUTHORITY POCATELLO, IDAHO
1596 TO 1538 MCLLGNE WINDROSE FOR RESTRICTED VISIBILITY MUNICIPAL AIRPORT
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SUMMARY OF 5 YEAR FERIOD CIVIL AERONAUTICS AUTHORITY CHICAGO, ILLINOIS
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EFFINGHAM, ILL

INTERMEDIATE FIELD

CIVIL AERONAUTICS ALTHORITY
CAA

WINDROSE FOR RESTRICTED VISIBILITY
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MOLINE, ILL
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FT. WAYNE, IND.
SUMMARY OF 4 YEAR PERIOD CVIL AERONAUTICS AUTHORITY MUNICIPAL AIRPORT
1935 TO 1938 INCLLISIVE WINDROSE FOR RESTRICTED VISIBILITY
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CIVIL AERONAUTICS AUTHORITY INDIANAPOLIS, IND.
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SUNMARY OF 3 YEAR PERIOD CIVIL AEROMAUTICS AUTHORITY SOUTH BEND, IND.
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BURLINGTON, IOWA
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WICHITA, KANS.
MUNICIPAL AIRPORT
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CHARLOTTE, N. C.
SUMMARY OF 5 YEAR PERIOD CIVIL AERONAUTICS AUTHORITY
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GREENSBORO, N.C.

SUMMARY OF 3 YEAR PERIOD CIVIL AERONAUTICS AUTHORITY
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SUMMARY OF B YEM! PERIOD CIVIL AERONAUTICS AUTHORITY RALFIGH, N. C.
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SUMNARY OF 5 YEAR PERIOO CIVIL AERDNAUTICS AUTHORITY
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BUMMARY OF 5 YEAR PERD CIVIL AERONAUTICS AUTHORITY GRAND ISLAND NEB.
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SUMMARY OF § YEAR PERIOD CIYIL AERONAUTICS AUTHORITY NORTH PLATTE, NEB.
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UMMARY OF 5 YEAR PERIOD " CIVIL AERONAUTICS AUTHORITY MUNCmI'I‘|P“ALh "AI}&RT
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CONCORD, N. H.
MUNICIPAL AIRPORT
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MANCHESTER, N. H.
MUNICIPAL AIRPORT

CIVIL AERONAUTICS AUTHORITY
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CIVIL AERONAUTICS AUTHORITY
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SUMMARY OF 3 YEAR PERIOD CIIL AERONAUTICS AUTHORITY
WINDROSE FOR RESTRICTED VISIBILITY BOULDER CITY AIRPORT, NEV.
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SUMMARY OF B YEAR PERKOD
1934 TO 1938 NCLUSIVE

N
FOTAL OBSCRVATIONS 40,896
WEBUTY D10 L/2 MLE  OBR63% NI
VIRIBILTY 3/4 TO L MALE e cEL

TOTAL D | MLE ME‘

N
/

vz

| NERE |
|

CALMS
Q-85 MPH

S7% 0 1/2 MLE V&
Weafe 1 v

AN

N

AN

AN
LEGEND N
SROUP 1 N
s o
OEINE ¢ wse
RSN 2 MPH
aRoUP T
T
[ owes
Saw
AL i+ weh
s
GROUP T GROUP IT
070 1/Z NOLE VeRRILITY 2/4 TO | MILE VAGERLITY
caes CALMT | WINDS M DCESS OF b MPH. - CALMS | WINDS M DXESS OF 3 MFH
B *A (& 10 WFK]11-20 WPA[2H e b ewrn]a 2o wrnfil o wrn]a wrn
[ 100 ET] 3 rog 91 66 7 L
AR i SHONE 7 9
[T} RHA 1
o ouAT
O 3 2 tatand 1 10 8
ToTALE 100 %5 5 TOIMY 100 8 15 1
(Figuray Indicate perconbege (Figures incicaty perceriags)
TOTAL OCCURREHCES DU CALME (- WLF.H) BY WONTHS HOTE:
BOURS (LT Porcaringas n wincrues 5 mosd =
| FEB, [aR. [ v w0 [67T 00T Triw [k [Tora] * =™ siomstom  con
roa 439 |532( 23| 79 | [ 81| 27 (132|308 77| %63 | e[ 3618 B_,_'.,___,._._
HOKE 2] 18] 2 OEE -1 9| ofwind i ol Gmpl w Grme I
RAM 4 1 3 B cemecing wpen e weel deriloien.
oUET
This dowm urminted Besegh B
[ 13] 3] 2 19| aftha L A Wealeer Buree
TN 5611 237] 79 | 52| 31| 32 | 131|336 | 699) 673 9| 3738 | e Muks Fagwe Adsimkcmie.

MRORALITICAL CHARTE SECTION, CAA

CMIL AERONALTICS AUTHORITY
WINDROSE FOR RESTRICTED ViSIBILITY

e

TACOMA, WASH.
MUELLER - HARKINS
AIRPORT

1 1} B

LAYOUT OF RUNWAYS AS OF DECEMAER 1938

__z?.







WISCONSIN
La Crosse
Madison

Milwaukee



SUMMARY OF 5 YEAR PERIOD

1934 TO 1938 INCLUSIVE

CIIL AERONAUTICS AUTHORITY

LACROSSE, WIS,
WINDROSE FOR RESTRICTED VISIBILITY

PFAFFLIN FIELD
CESERVATIONS Dmicy 24 N
TOTAL OBMERYATIONS 43 824
YEBLITY 070 1/ MAE  oBsl 9% - \ g
VELITY 3/470 1 MiE 022w
TOTAL 0-1 MLE OBSAIE - / \
- . ‘\\
0 T
e T L TN NE
‘\\ . \\
~ ~
// S \\‘\ ~ ~ \‘.
X _\ ‘.\\ \“ \\ ( \\ L
s ~ . . AN \
. .. . N (N \
/. 7 ~ ~ N NN N
oy . R N N\ \
4 N W N\
e e ™ ™ NNy
s re .
ww ; . ﬁ

6% 0 1/2 WALE W8,
48%3/4 1 WILE VB

wew
N
AN
A
W \
N .
AN
. « g
LEGEND “
aroup I ~
— s 0w s \
M) = =wew
e 2 MPH,
GRMIP I
LY
1L- 20 MPH.
sow SE
AT A+ WPH LAYOUT OF RUNWAYS AS OF OCTOBER 1938
s
GROUP I GROUP I
O TO LAY MALE VIS BaLITY 274 TO 1 MILE YIARETY
cases CALMS WANCS M P38 OF & MPH. caUmes CALMY WINDS [N TDICEAR OF B WPH
& EMPH[E 10WPH, I -TmMPH T WPH 0-0WAH|d WRPA L DD WPH | D PR
0 7 30 ] 1 ) 86 [ 21 1 N
[ BACHE 5 1 )
RAN 1 1 1 RAIM 1 1 1
oORT 3 3 AT 1 1 2 1
e 2 13 21 [ oW 7 10 10 4
ToTALS 100 3 48 [] TOTAS 00 =] ] [
{Figures Indicaie peroantage) (Figpurss indicats parceriaga)
NOTE
TOTHL Qoo RENCEI U CALs 0 % WPH) W wowrs N R
AN [ FER | WA peRIL[MAY [FUNE [T | WG, [$2PT |OCT | N | OFC. | ToTa “‘"‘;:“"""" bl
rog 1BA | 66 | 4 | 25 | 52 | 28 | 22 |i0§| 136 B4 102|112 543 "'""m“,,,_,.m
RMOKE 3 1 j 2] 3 7] 25| ol v st GuomaT o fecws I
RN 1 6| dvparning snas s wymbei kivrtficelon.
DuUET 1 ! 1 4 Ta dnin femished Swough e
Ll 17 18| 4 : 8] @ of the UL B Weser Sram
o oo a0 o
TOTALE (21|69 (49 26 [ E2 (28 [ 22 [111]136] 84 [102[127 (1075 | med e woss Prcpum —
APPCIAITICAL CHARTE BECTION, CAL




MADIEON, WIS,
MUNICIPAL AJRPORT

CIVIL AERONAUTICS AUTHORITY
WINDROSE FOR RESTRICTED VISIBILITY
N

&
g
3

wumurr

GROUP I
MLE

ol [T i i
st
m“ m :mnm—_m
mmu 7mmm.u_zm
g | | B
§lefang] [ i

Iy
5
(Figares indicals parcantaga)

AN | PEB (man MAY [WINE( JULY (AU |BEPT |OCT. | SOV | DEC | TOTAL

8! 7| & 1] 7
TOTMS |47 (10175 [ 28 |88 (1813 (20 ] 1p (@8 [ 45 |101( 702 | it worim o ddunuteten

B e e bt it




MILWAUKEE, WES.
BUMMARY OF 3 YEAR PERIOD CIVIL AEROMAUTICS AUTHORTTY
1934 T 1938 NctusVE WINDROSE FOR RESTRICTED VISIBILITY MUNICIPAL AIRPORT

CALMY | WANDS IN DDES OF 1 WPH.

Gamey [F-TEFR |4 % WPA] 13- 00 WFPH[TH WP cumes A
=] 99 il -] B G

IWCKE SMHHT N
RAN ]

DUST D

O 1 3 7 ]

TOTALS 100 B0 38 L2 TOTALS

TOTAL QOCURAMCER [HWWHG CALWE [ -6 MPFH) BY MONTHS
QROUPS ] & T COMBINET

JAN, | FEB. [ma JPRAL| MAY LUME | JULY (A3 |mepT | 00T, | v
12| B7| 60|41 | 78[ B9 65(138]129| 109 64
[] 4 1
1

2
]

2 | 2 7] 2

1 |

EHEHIHD

137/93 [ 60 | 41| 80| 63| 66 | 140] 128] 118] 36

XN TRARSFORT WICTION
R st O e it




WEST VIRGINIA

Charleston

Elkins



SUMMARY DF ¢ YEAR PERIOD
1935 TO 1938 (NCLUSIVE

TOTAL GREERVATIONS 12,198
WEIERITY (0 TO 1/2 MILE  OBLTS%

NHW
VINELITY 3/4 TO 1 MMLE_ BMESW
TOTAL 0-1 MME  CRTAR
/
o /,/
v —
- -
L /:/ P
- -
, .

CIVIL AERONAUTICS AUTHORITY

WINDROSE FOR RESTRICTED VISIBILITY

N

v
CALMS

Q-5 MWPH “"

CHARLESTON, W. YA
MUNICIPAL AIRPORT

EME

988 0 L/2 NLE 9 |
a7 R4 1 MLE VE

2

\ \ Q
y .
\ Q
N
N \\\
N N S
~
\\\ \\\ —~
LEQEND ~
GROUP T ~ ~ \ \
LI A ~
DO » =wes — ]
T 21+ MFH
QRoUP I
== sun
[ » »ues s
(72777 21+ WEH
]
GROUP L GROUP I1
070 1/2 WelE VBMILITY 344 TO 1 WLE YEABAITY
ey | CAMS | WS IN DKGERS OF B MPH coumps | SHM8 [ wwon In OwESS 0F 6 WPH
PO SMFH|8-LOMPH |11 M MFH[IH WPH| 0 BmFH |4 10 WPH 1] 20 WPH | 14+ WFH
Fo& E:) &8 4 ] a2 59 2
SAONE 3 ENOIE 1] 5
AN 4 RAIN .} 2 2
DT 1 Ut [:] 2
Lt 1 4 Mo 16 7
TOTALR 100 %@ F] TOTALS 100 87 1k 2
(Figuires iricwie percantage) (Figur indicats percentsge)
TOTAL OCEURAENCES DUATA CALME (0.5 MPH) 8T MONTHE NOTE
GROUPE T & TT COMIM MID) Py Eig i Wircionb e e @)
1A | PEn [k oL MY ilRE T TauG. [BerT 00T | ow | oec [Torad] "'"":1“"""" bt
o8 54 [ 39 |78 [ 57 97| 71[ 124160112 [ 247 [ 248 | 242[ 1320 E_,t""’.,u__,.__
BUKWE 8| 9 3. 3| R 6N 11| ofsd s gl o Gemp T
RAIN & ol
T T[] aa] 2] 10] 3] 81 8 8] 10] 70| o e wessbrd $eman o0
SHOW @ I 1s the LL & wearner Buresu
TOTALR 60 | 49 81| 72108 | 73 (134 163|117 | 254 | 2959 | 320| 1730 = e Werin Fagess. Acdimaicusion.

MCHAITICAL CHARTE BECTION, CAA

/f//f/
L
/{///// / =
X

~  SE

LAYOUT OF RUNWATYS AS OF AUGUST 1939

1000
L TN

TECHHICA. DEVELOMUIENT DIvERON
AR TRARGSCRT SECTRON




SUMMARY OF 4 YEAR PERIOD
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