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This report of wind and climatic  conditions Civil Aeronautics Authority, and a suitable 
during periods of  restricted visibility, covers type of windrose chart  wae  developed to por- 
the &year period from 1934 to 1938, inclu- tray the results picbriallg, and show other 
eive. Observations  were made by the United important data in convenient referenee form. 
States Weather  Bureau,  and  under  ita super- These charts are intended for use in planning 

compiled the data. This detailed informa- tion facilitiea, including  instrument landing 
viaion. the Works P r O g r e ~ ~  Administration airport runways, extensions, and air naviga- 

tion ww then tabulated  and analyzed by the S Y S ~ ~ I U S .  , .  
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 surface *dFoees of a hum number of air- 
porte ha%% been available for  the & several 

port engineem to design airports and plan 
y m ,  and t h i ~  information  has enabled air- 

ance with  the  prevsjling Winds at each loca- 
runway  diredions  advantageously  in accord- 

tion, Such data have been quite sufficient UP 
to the present. 

 with the advent of reliabIe instrument 
ImWg equipment, however, it now becomes 
newwtry to determine the  dimtion and 
vdelodty of prevailing winds during conditions 

&ce these am not necessarily in agreement 
of restricted visibility as a separate study, 

with surface winds under  other conditions of 
weather. By the use of such  information it 
is possiile to plan new airport runways, run- 
way axtensiona, illstrument  landing s~~tems, 
and other air navigation  facilities so that 
they may be used to best  advantage  for bad- 
weather apprrraches and landings. 

able wind velocities and  directions  during con- 
The logical method of determining prob- 

Tbrvugh the mowration of the United States 
tw analym the available weather ~ records. 

Weather Burenu, and the  Works  ProjectsAd- 
nbietration, such an analysis has been  made 

for approximately a yeex, during which  time 
possible. This study  has been in progress 

were reviewed. The  weather  data were tab- 
about seven million weather  observations 

ulated on summary sheets by  those agencies 
forthe Crvil Aeronautics  Authority. The in- 
formation - khen.plotted by the  Authority 
in the~form of the charta contained herein. 

Becam of the mass of data necessary for 
compilation in the conduct of this study, and 

entirely probable that  the  charts contain 
the constant airport construction work, it is 

avoid them. AE far aa the  weather data are 
8ome errora in spite of our best -efforts to 

~ ~ ~ e r n e d ,  it ia believed that any errors will 
be negligible, few, if any, exceeding 1 percent. 

of the airports in the  United States for  qhich 
This report contains charts covering most 

W ~ d p h ~ M y  and the cities of each fol- 
weather data were available. The States  are 

@tioar, of reduced visibility is, of courEe, 

low in alpbabetiad order. The * ai 
airports included ~ the atlap ara% limited 
only by the   ava i l abw of .suSl&mt dats foi. 
each location; themfore, 0-a of &rhh 
cik was due to the lack of e u c l r d a h  or af 
suflicient data tb draw m y  worthwhile con- 
duions .  It is believed prefemble to -- 
inate the chart for an airport m t J ~ l y  rather 
than to present a di~torted picture due to in- 
sf ic ient  data or  the oecnrrencsof or& one 
or two conditions of re~tricted viSiW dur- 
ing a period of several years. Charts  for 
C. A. A. Intermediati  Fidds am being wm- 
piled separately far m e  of the  Authority I ~ B  
are the  charts  for  certain airports in Alaaga, 
Hawaii, Puerto Rim, and other pogseaaions of 
the United States. 
Baste data 

!Chis low visibility windrow study  oovm B 
E-year period from 1934 to 1W, inclusive, 
utilizing the full number of 24 BaSly observa- 
tions  wherever available. In mum WBB th4 
weather reporting service was not in opera- 
tion for  the entire peM, or  fewer  obseiva- 
tions  were taken daily, but in most case8 this 
information is indicated. Some of the data 
covering emaner airports whare there were 
no aerological statiom were taken from the 
city  weatha offices. In e~etes where wt?ather 
stations were in operation at airports for oniy 
B portion of the perid of study, the data 
represent a combination of observa~ons, at 
both the stations and the d t y  o!?ices. 
shown the number of observations takp 

In the upper  left corner of &h dm+ in 

daily (if not too variable), the tootal~number 
of observationrr for the period, and the fre- 
quency of murrence of low vhlbility condi- 

tions, where shown, was the schedule for that 
tions. The number given for Wly observa- 

and in othera less than the t3chduIe would 
location. In mme c a m  the tot& are mom, 

tions would appear to have little if any &e& 
total for  the given period, bat these v&- 

on the value of the findings. 

various ways in an effort-to  make them read- 
These data are analyzed and grouped in 

ily usable for airport planning. A1811 cats 
gorical cladfications of any data of this type 

. .  
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made d w h g   t h e  period of study when visi- 

@em =ere during conditions when the m d  
W,wy ~a4half mile or  leas, 60 percent of 

was 6 m. p. b or leas, and that the same con- 
ditions prevailed daring 60 pement of the 

three-fourtha mile to 1 mile. 
observationa when visibilities  were from 

. - . c i r c l e  on the  chart  represents 1 per- 

to the center circle on the  majority of charts, 
cent. There  are 16 circular linea in additiin 

which allow room to indicate up to 16 percent, 
because thia is ample for  most airport loca- 
tions  and it was  desirable that  the  charts be 
kept within a convenient limit. A few  charts 
have 30 circular lines or several  additional 

i.aaes of very high percentages. 
pines reprewanting 80 percent to accommodate 

" The length of a vector depends upon the 
percentage of wind from that direction in 

centrtgesofallwindsingroupItotheper- 
each  visibility  group.  By  adding the per- 

centage of calms for that group, shown in the 

cent, which accounts for all observations in 
center circle, the total amounts to 100 per- 

that graup.  The  same applies to group II. 
In cases when the vector  extenaiom would 

be too long (percentage above 16 percent) 
they am doubled bock 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 II visibility con- 
ditions (light cross-hatching), divided es fol- 
lows: Winds of 6 1 0  m.  p.  h., 7% percent; 
winds of  11-20 m. p. ~h., 14% percent, and 
%vir@ in ace88 of 20 m.  p. h., 6 percent. 

vector, showing winds amounting to 80 per- 
In the ease of Cheyenne, Wyo., the north 

cent during  group 11 conditions, was extended 
as well 88 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. 

hum of rmMcted vIuiWty 

dominant factor was aalected by the Weathgr 
Bureau for each  such occurrence. 

listed on all charta wpamtaly for each visi- 
Summary tables.reduc.4 to percentapesfse 

bility group, showing the above puaw of low 
visibility conditions  and wind velocities for 
each awe. Thus it iq porraible to readily 
determine the mast probable ads to ~h en- 
countemd during each of the 5ve conditions. 
It will be noted that the  higher veloeitia &e 
generally associated with dust  and mow, and 
the lower velocities or calms are US~~&A@XWV- 
dent  during  the presence of fog. 

the lower left  comer of the  chart which lis@ 
Groups I and 11 are combined .in a table at 

the occurrences during calms (0-6 m. p. h.) 
of each cause for each of the  12  months dur- 
ing  the entire period. h m  this tabIe 'khe 
number of occurrences and cam therefm 
can be quickly ascertained for  any month of 

by months and by causes. 
the  year over the period- Totals are given 

Airport 1.yo.b 

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

were obfained from the airporte represented 
In the  majority of casea the weather data 

on the charta. In EOW ~8888  such as Waah- 
i m n ,  Baltimore,  and PhiladelpU,  the data 
were obtained from  the existing airports 
nearby, but the  sketches  show airports pro- 

pleted. Because of the dose proximity' of 
posed, under construc,tion, or rec@ly com- 

these fields it is believed that the data are 
essentidy comt, and the new or pmpeakd 
airporta are illustrnted for purposes  of^ 
P e w .  

True north on the airport sketches corre- 
swnds to tree north on the win-. 

The causes for restricted vi~ibilib are fog; 
~- 

smoke, rain, dust,  and snow. Other muses, cemm 
such aa haze, or a combination of CBUSBE, such The dings, or height of the overcast 
88 fog  and smoke, may have been responsible covering each o h a t i o n  drning the period 
for the condition in some cases, but  the pre- of study would have been desirabk, but, be- 

-: . .  
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In order to interpret the following charta properly, the foregoing text should be c a m  
fully studied. 
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ALABAMA 

Blrmtnghem 

Mobile 

Montgomery 







MUNICIPAL AlRPORT 
MOKIGWERY, ALA 



ARIZONA 









WlNDROSE FOR RESTRICTED VlSlBlLlN 
CML AERCUAUTICS AUTHORlTY 

MUNICIPAL AJRPORT 
TUCSON, Awz 
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ARKANSAS 
LIttleIbelr 

Texarkana 



WINDRDSE FOR RESTRICTED VISIBILilY 
CjVlL A E R M I r n C S  A U W W  













S U Y M  or 1 W A R  R R M  CIVIL AERONNJTlCS AUTHORW LONG BEACH. CAL 
1- TO LW i w m  WINDROSE FOR RESTRICTED VISIBILITY MUNlClPAL~AlRWRT 



WNDROSE FOR RESTRICTED VlSlBlLlM 
cMLEFXUNM3WTKkWY 













WNDROSE FOR RBTRKTED WBlLlTY 
CML KKwurE UlTmRrn 



COLORADO 

Colorado S p h m  

Denver 

F'ueblo 









CONNECTICUT 

Hartford 

New Haven 





+l€W H A V E N ,  COHN. 
MUNICIPAL AlRPOKT 



DISTRICT OF COLUMBIA 

Washington 











WINDROSE FOR RESTRlCTED VlslBlupl 
WWL ALRwllUTlCS AUTHORW 



WINOROSE FOR RESTRICTED VlSlBlLlM 
WIL AERONUITICS AumoRIn 





WINDROSE FOR RESTRICTED VlSlBlUpl 
WIL m t a u n c s  AWHORIPI 



WINDROSE FOR RESTRICTED WSIBIUW 
CML KRONILITICG m m r n  

MUNICIPAL AlRPORT 
PENSACOLA FLA 







P 





GEORGIA 

Atlanta 

S a v m h  





WNDROSE FOR RESTRICTED VlSlBlLlTy 
CNIL XRONNJTICS WmoRrn 

MUNICIPAL NRPORT 
SAVANNAH, GA 



IDAHO 

Boise 

Burley 

Idaho FaUa 

Partello 







WINDROSE FOR RESTRICTED VlSlBlUTY 
CML m o w n c s  "TY 
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ILLINOIS 

Chicago 

EBingham 

Moh0 

Rackford 

Springeeld 



WINDROSE FOR RESTRICTED VIS IB Im 
avlL A E R O W A U n C S  mORm 

MUNIUPAL AIRPORT 
C H W ,  ILUNOlS 





r 
WINOROSE FOR RESTRICTED VISIBILITY 

CML AERoluUWS AUrHoRITy MUNICIPAL AlRWRT 
MOLINS ILL 



MACHESNEY NRFQRT 
ROCKFORD, ILL 



WINDROSE FOR RESTRICTED VISIBILIiT 
W L  A E R W A ~  mrn 







MUNIUPAL AIRPORT 
IND!AHAPW$ IND. 



MUNICIPAL AlRpoRT 
SOUTH BEND, IND. 











KANSAS 

Wichita 











WINDROSE FOR RESTRICTED VlSlBlLITY 
CML A E R O N W  AUTHORITI MUNICIPAL A l R W  

BATON ROUGL LA 



A 
i 







MASSACHUSETPS 

Boston 

Sptingfleld 



WlNDROSE FOR RESTRICTED VlSlBlUTY 
CML A E R O H U I l K S  A W m  

MUNlClPAL AlRPORT 
BOSTON, MAS$ 



WINDROSE FOR RESTRICTED VISIBILITY 
ML mmncs mom 



MARYLAND 

Baltimore 





MAINE 

A s m t a  

Bangor 

Cmlbou 

Portland 

W a t e r d e  





WINOROSE FOR RESTRICTED VISIBILITY 
CML IEROHUJTKS A U T W R T i  MUNIUPAL AIRPORT 

BANGOR, ME. 

n 







WlNDROSE FOR RESSTRICTEO VlSlBlLlTY 
W l L - W m  
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WNDROSE FOR RBTRICTED MslBlLITY 
CML lERoNilllTKs UJUTHORIN MUNICIPAL AlRpoRT 

,. 





WILT STE ME, MlCH 
MUNICIPAL AIRPORT 





WINDROSE FOR RESTRICTED VlSlBlUpl 
CNlL ALFrONAIJTICS A U T H O R I T Y  

MINNEAPOLI$ MINN. 
MUNICIPAL AIRPORT 



MUNICIPAL URpoRl 
RocHESEF& WNN. 



i 





JACKSON. MISS 
MUNlClPAL AIRPORT 

r 





h 



WINDROSE FOR RESTRICTED VlSlBlLlTy 
CML I E R M I A W  AUlHORIlY 







I 





WINDROSE FOR  RESTRICTED VISIBILIW 
CML IERONALITICS AUTHORllY BILLING$ MOMANA 

MUNICIPAL AIRPORT 



MUNICIPAL AIRPORT 
BLTKMONT.  I 



WINDROSE FOR RESTRICTED VISIBILIW 
aylL A K i i M m y  



WINDROSE FOR RESTRICTED MSIBILIlY 
CML I \ E R o N I U T y s  AUTHMIIPI 





WINDROSE FOR RESTRICTED VlSlBlLlTY 
CML AEUNAlJKS AUTWRWY 

MUNICIPAL mmm 
MILES a p I ,  MOW. 





NORTH CAROLINA 

Charlotte 

Greensboro 

Raleigh 







MUNICIPAL AlRPORT 
RALEIGH. N. C 



NORTB DAKOTA 

Biarmrck 

F.¶IgO 

Grand Fork. 



WlNDROSE FOR RESTRICTED VlSlBlupl 
C M L I I E R o E w ~ i u r m w m  

MUNICIPAL 
BEWK$,ND. 
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GRAND FORKS N.D. 



NEBRASKA 

Grand Island 

North Platte 

Omaha 







M I L  m m  w r m  
WlNDROSE FOR RESmICTED VlSlBlUTY 



NEW HAMPSHIRE 

Concard 

Manchester 



r 
MNDROSE FOR RESTRICTED VlSlBlLlN 

CML *ERMuuTIs MUNIUPAL AIRPORT 
CON(XHID, N. H. 

0 



suw a I w Fmm 
IPY m ma 

av lL  ERONNJTICS AUrHORITY 

WINDROSE FOR RESTRICTED VlSIBIUll MUNICIPAL NRPORT 
MANCHESTER. N. H. 



NEW JERSEY 

Camden 

Newark 



WlNDROSE FOR RESTWCTED VlSlBlLlM 
W I L  I\ERMum llllMwm 

CEMRAL AIRPORT 
CAMDEN, N. J. 



MUNUPAL AIRFORT 
NEWARK NJ. 



NEW MEXICO 

Albuquerque 

Santa Fe 





WINDROSE FOR RESTRICTED VlSlBlLlTY 
W l L  A E R o H u I l l C S  U J l H O R m  

Y 



NEVADA 

Boulder City 

Elko 

Laa V e w  

Reno 



I 6 

e 



WINOROSE FOR RESTRICTED VlSlBlUTY 
CML KEROWTICS NJlHCn7KT 

MUNICIPAL NRPORT 
EMO. NN.  



WINDROSE FOR RESTRICTED VlSlBlLlM 
W l L  A E W I A U K S  AUTHORITY LAS VEGAS, NEV 





NEW YORK 

A l b Y  

Buffalo 

Elmira 

New York (Floyd Beanett) 

New York (LaGwdia) 

Rochester 

S y r a C m  

Utiea 





MUNICIPAL AIRPORS 
BUFFALO, N.Y. 











MUNICIPAL AlRpoRT 
SYRACUSE. N. Y. 

I 



MUNUPAL AIRWRT 
W N. Y. 



. 
OHIO 

Ahon 

Cindnnatl 

Cleveland 

Colombns 

Dayton 

Toledo 







WNDROSE FOR RESTRICTED WSlBlUTY 
aYlL A€R€UIumcs N J M O R l l Y  MUNICIPAL A l R M  

CLEVEUND, OHID 
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OKLAHOMA 

Oklahoma City 

Tulsa 



WlNDROSE FOR RESTRICTED WSIBILIW 
ChlL mfwJlla lllTm 



A 
I 
N 



OREGON 

Baker 

Eugene 

Medford 

Pendletoo 

Portland 





MUNICIPAL AlRFlJRT 
EUGENE, ORE 







MUNICIPAL AIRPORT 
PORTLAND. OR€ 







WNDROSE FOR RESTRICTED MSIBILIPI 
CML EROPLAUTICS A l J M O R l T l  

PORT ERIE AIRPORT 
ERIE, PA 











I 



WINDROSE FOR RESlRlCTED VlSlElLlM 
aylL AERONAUTICS AUlHORITY 



RHODE ISLAND 

Providence 



WlNDROSE FOR RESTRICTED VlSlBlUTY 
CNlL AERONAUTICS AUTHORlrY 

MUNICIPAL AIRPORT 
PROYIDENCE, R. I. 







r 
MNDRDSE FOR RESTRICTED VlSlBlLlTY 

c m ~  li~wmlusl~cs m o m  
MUNICIPAL AlRPORT 

G R E E N W U  S C. 



i 



SOUTH DAKOTA 

Aberdeen 



WlNDROSE FOR RESTRICTED VlSlBlUTY 
CML A E R M I W  AUTHWIW 

MUNlClPAL AIRPORT 
ABERDEEN. S. D. 

I 





MANOW ENN.  
MUNICIPAL AIRPORT mu*- a 6 w mm 

1931 TO Ea l l l l U 0 M  

CNlL AERoniuma AUTHORIM 
WINDROSE FOR RESTRICTED VlSlBlLlTY 



i 



WIND- FOR RESTRICTED WSIBILITY 
W l L  A E R M I U I T I C S  U lTHORlTV 
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"AlP r MIIP n 









WlNDROSE FOR RESRICED VlSlBlLllY 
CNlL AFROMUIKS WHORTPI 

Y 



BEAUMOKT, TEX 
MUNICIPAL AJRPORT 

0 





WNDROSE FOR RESTRICTED VISIBILITY 
C m L  4EFCU*uTys A U T H O R I T Y  













WINDROSE FOR RESTRICTED VislBlLllY 
avlL AfERMUM AUTHORITY 

i 





WlNDROSE FOR RESTRICTED VISIBIUTY 
CNlL *ERoNuIMs AUTHORlTY 

Y 

I 



UTAH 

Salt Lake City 



WlNDROSE FOR RESTRICTED VISIBILITY 
CML h€R€WUnCS ALITHORIR SALT LAKE C W .  UTAH 

MUNICIPAL AlRPORT 



VIRGINIA 

Norfolk 

Rlchmond 

Roanoke 







WINDROSE FOR RESTRICTED VISIBILITY 
CML EROWUTICS AUTHCfTW 

MUNIUPAL AIRPORT 
ROANOKL VA 



YERMONT 

Burlington 

Montfler 







WASHINGTON 

Chehalis 

North D a h  

PaKO 

Seattle 

Spoknne 

Tacoma 

WeMtChehee 



WINOROSE FOR RESlRICTED VlSlBlLllY 
NVlL A E R O N M I E  AUTHORlTl 

MUNDPAL AlRPORT 
CHDLALIS WASH. 
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TACOMA WASH. 

I 







WINDROSE FOR RESTRICTED VISIBILITY 
UVlL LEERONAUnCS WWRW 





WlNDROSE FOR RESTRICTED VlslBlLlTY 
Q V L ! B O W l K S l l l T m x K l y  





WINDROSE FOR RESTMCTEO VlSlBlUTY 
CNlL ~NAIJTICS AUTHORm 





WYOMING 








