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I. Introduction

The need for climatological summaries of weather data has increased
with the development of the space program. Re-entry vehicles now may
require ground-based landing areas rather than marine landing areas.

It is imperative, therefore, that climatological summaries be made
available for potential landing areas.

Twelve potential landing areas were selected for this first study.
Monthly and annual summaries of data were presented. The only figure
shown is an equal-area projection of a global chart showing the station
locations. These locations are:

North America

Edwards A.F.B., California; Langley A.F.B., Hampton,

Virginia; Patrick A.F.B., Cocoa Beach, Florida,

South America - Moron, Argentina,

Europe - Moron De La Frontera, Spain,

Asia - Ambala, India; Dhahran, Saudi Arabia,

Africa - Bloemfontein (Hertzog), South Africa; Reggan(e),
Algeria,

Australia - Alice Springs; Perth (Guildford),

Pacific Ocean

Honolulu (International Airport), Hawaii.

II. Data
A. Source
The data used for this study have been obtained from the archives
of the National Weather Records Center at Asheville, N. C.
B. Format
The information and data presented are those of:

1. Narrative summary



2. Temperature and precipitation tabulations

3. Tables of selected present weather categories
4. Wind rose tabulations
Presentation
1. A short narrative description of the climatology pfecedes
the tebular summaries. The period of record is included in
the narrative
2. Temperstures are given in degrees Fahrenheit, precipita-
tion in inches.
3. In the percentage frequencies of occurrence of specified
weather conditions, the following elements are summarized
where data were available:

8. Number of observations

b. Ceilings less than 2,000 feet and/or visibilities

less than 3 statute miles
c. Ceilings less than 4,000 feet and/or visibilities
less than 6 statute miles

d. Total cloud cover equal to or less than 3/10

e. Thunder, with or without precipitation

f. Rain and/or drizzle

g.- Freezing rain and/or freezing drizzle

h. Snow and/or sleet

i. Heil

). Total occurrences of precipitation

k. Fog

1. Smoke and/or hsaze




m. Blowing snow
n. Dust (blowing and/or suspended)

o. Total occurrences of obstructions to wvision.

4. In the wind presentations, wind directions to sixteen
points of the compass and calm are shown arrayed against the
selected categories of wind speeds. Marginal distributions

by wind direction and by wind speed categories are included.

ITII. Discussion
The information presented in this study in both narrative and
tabular forms for the surface data has been compiled in such
form as to provide a preliminary planning guide for those en-

gaged in the operation of space vehicle re-entry.

Future work will increase the number of stations and will in-

clude some important features of the upper air.






EDWARDS AFB, CALIFORNIA
(Lat. 34°55’N, Long. 117°54’W, Elev. 2316 ft)

Edwards Air Force Base is located in the south central part of California
on the Mojave Desert adjacent to Rogers Dry Lake. The climate is typical of
the desert regions. The mean annual precipitation is only four inches. Most
of this, about 2.3 inches, falls during the winter months of December, Janusry,
and February. Although some snow falls during the winter months, the total

for the season seldom exceeds a few inches.

The annual average daily temperature range is large, amounting to 30.3°

between the mean daily maximum of 77.0° and the mean daily minimum of 46.7°.

The following data, except for the Temperature and Precipitation Summary,
are based on twenty-four hourly observations per day from January 1942 through
March 1965.
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EDWARDS AFB
Percentage Frequencies of Occurrence
of Specified Weather Conditions
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EDWARDS AFB
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LANGLEY AFB
HAMPTON, VIRGINIA
(Lat. 37°05’N, Long. 76°22’W, Elev. 13 ft)

Langley A.F.B., located five miles north of Hampton, Virginia, is on
a peninsula flanked by the James and York Rivers, both of which flow into
Chesapeake Bay.

Overall, climatic conditions are quite moderate in the Langley area.
Much of this moderation comes as a result of the station's proximity to the
waters of Chesapeake Bay and the Atlantic Ocean. Most middle-latitude
cyclones move well north of Langley, and most tropical storms and hurricanes

move out to sea before reaching the Virginia coast.

Precipitation is distributed quite evenly throughout the year. About
half of the average annual total of 42 inches falls in the form of air-mass
showers and thundershowers. The remainder of the precipitation occurs in
connection with passing frontal systems. During the winter months some of
this precipitation falls as spow. Snowfall is generally light and of short

durastion.

The presence of water, both in the liquid and vapor states, holds
temperature variations to a minimal level. Very seldom do temperatures
exceed 100°F., and for a 28-year period of record (October 1936 through May
1964, except January 1937) no temperatures below 0°F. were recorded. While
the presence of water helps to moderate temperatures, the water vapor adds

to the discomfort associated with the temperature extremes.

Ceilings and vigibilities at Langley are reduced because of its proximity
to industrial areas, population centers, and the ocean. From these come the

primary visibility obstructions of smoke, fog, and haze.

The following data, except for the Temperature and Precipitation Summary,
are based on twenty-four hourly observations per day from October 1936 through
May 1964, except January 1937.
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LANGLEY AFB
Percentage Frequencies of Occurrence
of Specified Weather Conditions

uoysa 03 swoprdnaiso | S % e 2 7" w uoIeTA 03 suojaMIIAQ] O N : © 4 nomoe &
Jo ssousamoop Tz | 8 R ¥ B v 9 8 & N Joseouaamasp 0L 8 K S § 2 & 2 5
(papuadseng i ] i | I e B Mol ° (popusdemg l i i ! e o 1 | e
sojpwe Fuprotg) amaf 4o+ b Zo/pue Rupaold) 0G| | H [
P I A i1 i aoug FUTAOTE i | T N I I | .
[ R A A R R i A A A A !
sawy sofpuw swomgf O & 2 o @ o = ozwy ao/pve oxomg| v @ @ w o @ g © <
2 y2 22882 A s g2 5882 2
PY7E B e AR N | bt 2| 7 2 T ® e @ ot
I S s 3 8 G MmN s W o
4 a A 2 .
WPNMIIRY | M w0 @ @ w9 © o s ] -~ n w o @ @ & 0 -
30 $20UALMI) THIOL| K W ¥ ¥ F ©V © & = JO 820uRIINI0 THIL| U8 W W W A & ® © %
[ ‘ T [ H | [
LT R T I O A | I O O O A
R BREREEN
o 39075 20/puw Aoug
@ s e sess] (I I I ) P P
Z =3
=] a1zzyq Pupzaesd [ T T il N [T 21z372q PuyzeRsy | l 1 l v -
B spmuamex| L)} by D mpewamnsal o4 ] | l
<
sussg e ue| T % 0 2 2 S % 2 9 suspg doprw | M e @ @ @ & n o
R Y Y I S S R A A
aroead
(uojamardyoery N {uoTIeRy 4 © o o -
mouata o uaa) depumag | N T T2 7 22 % wouapn 0 wara) wemgg | L | ¥ 9 2 2w n 6
DUES damep EmOTy| 4 N 1 @ @ @ o oU/EF Mo O] X M o~ 0w Mmoo e B
2 2 8" K %R 3 R 2 3 AR E A B S % 2 !
-
W BRI v o = o5 ow B s oA e w/w_‘L%o;'”::‘::;I’a‘ “ ow e “w N s @ o
a0/puw > ABUTTES: D g v R S > - - ;
e N R A Fegand e R =
WEs TINTIATEA| 2w K aam o= WE Il w o w © W & w @ © ﬁ
ao/pue g 000%> WFUITIRA| 4 = % @ S & 8 5 o do/pue 3 0002 WLV o K g 5 = B & & o £
° o o w g = = R
suorIwasano jo deamny | R § 28 8 2 8 g8 5 #u0TINAIEQQ S0 Jeqwny [ P & 8 g &8 b © g
P I R B -1 a4 o N & & o kY g E - 8
S = 3B
¢ & &
o PR o . 8 5 Aox = o o
wol 3 8373538 4 S IO O O O O Y 233
3 g 3 = ] 232 8 2 84 5 3% & 44 3 2
- Py
5 E %
ig 2 %
s <@ 3
a ®
S8 P
uopeia 01 suopionaasqe| ¢ R T 22 ® < @ uopels o1 swopamaeg | T 7 T T % 2 9 2 i 58 -
jowsusmotwiL| § 8 K 5 2 42 & & 8 Jossusmomioy| 8 $ 2 9 A % & | A ® g % i
r-4
] -
(popuademg | 2 1§ 2 @ T 7 ? < popusdemsf 14 1 1 77 H ° ol o
Zo/puw BuiA0Tg) NG b so/puw dupaorg) aenaf L0 bV i e & § i
- - .
R N T T T T S T B R e s I TN T O T T T T §§ 2 é
Db v e b e b b §% 32
5 8 .
s3my to/puw axows moeon o2 e a9 < oIVH io/puw enomg N T U Ly -3 e
S 444 o4 om0 2 P O D R k 2 e
2 43404 o Q = o8 &0 22 n s A 8% % 3
-~
sa] 5 T 77w q oz o 49w o @ oo @ =9 «
R P o i
S
wimidiag | @ v W a4 w4 e @ © wimpdisyg| & & o v 9 @ o
JO BAJUGLMSI0 TOL| ® @ ~ B B~ B & [ Jo wouesman L] W~ W A+ & g < [
1 T T T T T . A T R T '
Lt I T T T S T Y B Bl IR T O
oo v Vo '
19315 Lo/PUS Acug P { 1 { aors soprmaceg [ 4 1 ‘ } P i
R T B A > [ Vo H
ot Pl
< orrzyag Bovseaai| 4} ¢ oy 4 | 4 | 5 atzz1ag Puyrassy ! l ' ' '
E oppmumeavorzsesa| | | F o f 1 1 ! B owpmumrnmes| | 1 P
srsapig fojprw wpEmy | T N % N v e ® < srrafag Jo/puw wpwy| N N M w & O @ e
& B &S 8 o~ oS & e N O -
{uopaerrdyoasg | o o woe e - (uotamdioatd |\ w m v o = ™
AMOYIIN 40 BATH) SIPNUL]| 5 C D it INOYATA 4O HITA) apunyy = e 222 h
OT/E3 48a0) PROTY LA T T | oU/€s qmay mopp [ 4 2 M 9 M N 4 @ @
PR R AR ARIT W 22 ¢ 283 =8
W BBIGAAl 0w a ™o o w WMo PRI © ©w 3 & - @ 4 @ 2™
do/pue > SPUTTTS; " A v 4 A Jo0/puw 3 0QOn> =B < ke H &
/puv adoon IO | £ @ of o f 8§ 8 R ® 4 platatiid I S R I R ‘
W RRITIAIIA| 4 oo - THE IUMTIIA] @ & = ® & @ A+ o 9
ao/pue 34 0002> WMTID| 3 £ o 2 9 % 2§ m do/puw 3y 000> ST | ® = v M © = = e 9
P - » 2 a3 s o -
o so ek § & 3 3 8 $ 8 3 & cwoprmameag jo x| R 3 & & g z
N N & & & & N o o O N & & & & o o S
& &
“ e " o e o2 om o om
.m,$3\3371@'¥.‘§ .mn$1§7-.*—.‘“‘r~5
g8 8 948 a3 g 288 %28 38
.

16




SIQUIINAR 30U 8JV IUP 03 JUT) SMWO{pT} YUV
oy oty jo Jusased 000 A[IOUES PSLINIIO FEY UOHIPUOO oY} JUY) ee3ED[PU} ~-

“SW3 o) J0 3usased (0°0 UY) SI0W Inq ‘smpy oy JO
1u035ed 90’0 UYY) 998] PLIND Y UORIPUCO $G3 WYY SNWIIPU] 00

L T ST 6'TT 606 o < 0 (X3 1% 168 L'oE €61 L' eamoa
Iy
; 5 z
T A TR T
P g 1 £ ]
§ £ ? i etk %
s i peor b g
! g ¥ 2 & &
o f P % b3 %2 m
g R e F m E L
TVANNY L
ver o [ et et 96 — 2 [} s 1 TR A T 1 olg'or -ﬂ
N { B it 6t Lot rot -— € 0 66 T [ K. 2 a..ﬁ 092 -1z
LY L A it 9l 6 — - 6 o €6y wiz s 909°2 ozgt
&g~ 0 ) S A e —— -— e T TIE 9'9r @I o%9'3 L1-61
3} S B EA 1 9 Raadii ¢ - g T gl o€z 02T 609°2 -2t
062 === == 9T $°TT 30T - ¥ - FOl T zox 900 99T 609'2  TI~60
s T — ¢gr wE& 9ot —— 7 L L S LTy groy 082 909°Z f0-90
LK - e 60T T91 9OoT =~ 2 Eant I A1) S - (32 (O 47 I VA SN )¢ M s0~C0
LT e et wt g0t - 8 [ tor U §'0f  T°IE 29T [ 3] 2000
ETEET
TR R IR i {
= i g g g £
P ! if Eer b R0 ¢ BOE
is =1t 3 2 g gp § :EF £ 54
si % ! g EF oz 1Y ow 38 ..,.m
4o T B - -
o ' PR e T
YIAMIAON L
gtz o — 303 SN NS 1 - - wmme eeme QL ' 6Ty wof 9Nl 8oz !la—ﬂ"
g0 = 63t 60 i ——— e emwe U0 [ 08 96z o'Tt 616'E (4 J¢]
661 wmem e 6ft Uy 9l —— e eme 9 (34 g2y 0'yz €T oeste 02~gt
LU ewms mee ver $°6 e R i acadi & ] e e 'R &N [ {4 =<t
9 o —— LA ] 1 i e SR 2 ['M Tyt 9'le £ofY [1{324 A1-21
gz o — €t U9 L R LB L B 4 } e g6 61 €91 6T6°2 =60
£ weem e (A SR N 72 ] Bl SR e B A ] T L Stey Ltar o' §0~50
[ 3 (B 66 922 <S¢ Bl LI o T X ] LB &y $°i oRT RTEd <o-t0
£k e e ¥oT  9°ET i B et & 4 9 vy 9'ee 61 113 20~00
39 2
Frpe et i
i H L ki L% BB M
£ ioxz ¥ iz i
. : 2 mm § % @ i1
4 P 5L % 8 g1 @
8 i v £ i L
{ i1
YSENALIES

SUORIPUC) 8GO POLFINdS Jo

eoueLIndd() Jo sepuenber] efviuedieg

g4V AATONV]

TN — 6'9T 95T TIT -—= 01 T eor o 66y L 9'l1 lgettz  samon
Y
R - T 34T &'y 00T —— §° [ %6 - 20¢ 6°6C C'9T 968°2 =12
I - T 96t yIr 9IT —= | T g0t O Sy X T'9T 692 o9t
T — T £6T €I TIT ——  §'7 T [N ] 0" L6 TIE 66t Leg'z =gt
9iE e 2 19T I I e x'Y w— Ol e 9°9E  9°62 £'91 U69'C §1=27
U = £ T 8 99T 't —— 7 T g0t o0 €U EUlE 96T 969°2 1160
e -— T Ter L@ LT = 't 1 g §0T == 66 L6 ('8 62 90-90
'R -— ¥ o'rt gt 61T —— 0'7 T 0°TE === 6T T LLT  69°F So=€0
g — U €Y &9t 30 = 9 — y8 ar §26 006 €91 $69°2 30-00
-
Ipp VP ETn i gatl!
i 0 otk g HH
(m { 3 g H T g m g, 2, R
! g HEREERER
TP
2 i f H i ) 1 I 4 ]
Ea W R g £ P L
i m §
yIANIOIa L
99 1 —— ‘.nn o't [¥] ——— m——n me—— QR 3 2'ly ik 16T n.n.—- i«:
e v — e et 6% e w— eeee § L gres 9o E'KT £89°2 -tz
Ty I —— ST L9 e —— — - §'Q < 6y £°g2  ¢°Et 269'E ozt
so8 2 —— ET  9°9 [ 3 —— m—. w——= §0 1 Sty 9'92  rET 0%9's =61
e T — o Tl (%] i e I % ] & eI L2 9Nl w2 L1 14
e T — L'gT gror 0'6 — mmwm e 0'6 o 92y 9RE £°6T ¥63'e =60
Sy o0 — 697 9'i2 #'% — a— wee @7 o Ly ggn Lz t6y'E §0~90
T8 = o= e v 9 o — e 96 LN $Y% U YR 1692 so-6o
698 m— == 0T WUT £6 e m—= e 06 PRI A R o B ]
32 4
L m [ mm 4 m“ i wm it _ {
i 5 tELREE
' [ s P .m i 8o i it
B T SR
Ba W R q m E b
4ILOLOO roe
L 4 [ Y

17



LANGLEY AFB

WIND ROSES

FEBRUARY

JANUARY

Vind
Speed

Mewn

Bpeed in Knote

Speed In Xnots

Total

56

2855

AT

kg

22-27 2833

(3 -6 =16 1721

3

Dir.

M- k8-55 356 Toted

k0

22-21 28-33

17-21

1-16

1-10

0-3

ptr,

"o 20 QNAGQE 00N D

5:@@##@@0@0”9‘93‘3

9.9

a2 QEARY NG AR A AT a

oS mdSdSSd mmds P

100.0

o a °
cgeqee A

oo oanatt @
Gme000 oAAmAnRRS  ©
-0 -
mouAcagAMeanIeRn O
_~— 3
‘I‘V\B\JN"‘"@-'AONSDM.‘ o~
Ao P R e k] Z‘
Q@A A ma o
,.uvnm-uv-—c-‘n i\
PP Y T T a
1oaaRanasgiaanen 3
E

G £ D NSO Mt N ing O

15.7

=E=E~ﬁa§m§a§,liigg £

©OMOMERAT A SORN RO =
}NWFOJOQOQONO“ON K3
SA333%

R L i S b L b B

ErELERLE AgBod A ES g

©m00g0Qo g tNNTITOY -
“
@mmagoo AN nE YR o
- ES
B mAN N QS A NN D ~
L AN A -
<

Q«v\tﬁmu\omnmhhmacr— -
~ YR R sc
N o th‘op—ha 2@ O -
A Anad - -
a

CaneTnaatEgRNTRe 2 o
Ll

ER AR RN

TOTAL WMBER OF QESERVATIONS 20T

APRIL

Speed in Knots

MARCH

Speed in Knots

Mean

Total Speed

256

48-55

oonmsa

[P

ELS TR S8

22-21 28-31

11416 17-2

7-10

H
H

0 ) N Y Oy D Ty ed £

A ong DT O

z\:iommenhmmogﬁnsgﬁ

A DS Mo

P e T L L
o T

moy NOMRG NG A0

EEREEE

AnFaa A

QR AmLROQ1QATAg T
AdadAdAdATASS

R

LHaf.lud. B0l 2l

@ e O e
mmmrwmmo«nw.v«‘v
4o8%an

5.7

VARBL
CALM

Y3

6.2

ERY 3.2

T

3.3

155

12.0

JURY

TORAL MAXR (@ CBSTRVATIOE 283

.0

19

.«

30.9 Y 10.4 bk

15.1

.0

3

H

2

R

2

;

5

7

2

§ e @ cee @9
a

% 4400 eo eavandt
2

R

-

PP PR L L Lairs
4

]

§ omantANmeANR2ng
s R A ~
<

% oceqnmnan 1LY

Y A SRR
o musEnane@ieRgeL
! N A A A A AN AN A A
¢ moaganedynanenty
- TATAA

g mmettenriTINNN?
] M E
2 .E:S.Emla§3§:!i!>§ 8

18

TGPAL NUMBER OF (BSERVATIONS 20157



S LTI Y

dggeee

€
<
4
)
T
1
o
[3
1
3
3
T
3
¢

1l

AL RARAS S g gboinai
2

~tomMEOMITEO D QM

™y

%<

L LR ]

v L
[0
[ [
o L o
o 0
o
[ S
o
o
[
o
o
o T
o L
0 o 2
or SR e
momy Uy peeds
1enonv

TN AOLVARSD O W V0L

i

NG T B QB EMO
dosdredsdadds

11

oot

1998 <
soden ©

—annoeeaTAIR10eY
G RARG S qe

i

®<

S Ty

o 1

o o o

o o 18
o G 1

ooy uf phedy
aNar

Tt

o'a

91-11

N s

40 Ova AB PO

2
*

© nnes0C
R

~Qemaown
R

1

661

e ©
o«

omoomernmne

8.345.5a0. 22800 5

£
H

RN MR R -

- g STOTLYAKEOND &0 XIBEK TVIOL

LN a0t o
Wt

9

3.

£

9, o
i

9

b

o

1]

v

4

1 o
T

i

poacg ®T segr Ll o
nia

ey

TS SOIVARIDD £ 0N V0L
N 0°00T G

I o
s
0 o
P
6t o'
o o
-0t
'k
56
Ll
A
€5
-,
n
[N ]
9% o
967 g ety ovd

SdS0Y ANIM
g4V ATTONVI

o o T
o o 2
o

g lomr et

newy w7 poaly
Ane

o T €
oW o't
o LN e
o TP T )
si0uy uy poeds

AVH

ir

(7]

E1ad4d

.

o D 4 T O P
EEER RS P

S
0
-

L ]

—oamYD Qo n

2
0
<

e

2
2

e

 nmn

Ad A aA

bi o

KRR ERNNNL LN

JEei Rad.dat.taddl g

&

19



LANGLEY AFB

WIND ROSES

OCTOBER

Speed 1n Knots

SEPTEMBER

Hean

Speed in Knots

Vind
Total Speed

256

¥8-55

LT

&

17-21  22-21 2833 3h-ho

11-16

1-20

3

vind
Speed

VAT A8-s5 256 Tota

7-10 11-16 17-21 22-27 28-33 3k-ko

[

pir.

mA g A mAQeYRanod
A G oS Hegrd rdag

QR L AL AQOI QI

ST AMA RS AdSd

rmannmoaonayDL

AR AAA T TNAS A

Mo1IAMQoRIRNNQEQr
A TaaN

TAAA

B ot LR

"

2eB.Hnd.dd. B2EE3

P R R I A I

O R e SN
243

1AM M AT R A

33RTATIAIN A
2
2

o
29s Doz
e a2
cwmae Qo0 a1

u\ol—xmcnﬂu\w:u\n—:mcw
M

QoAmN -1 MIQANKEEM
a Al A AN AN S -

monmh;thOooomm
AAAAA AN

M2 nem DR ARG NN

Jera

w
P
2

FERRERNLE

8.5

g

ToT

2
N

3N

19.9

2.5

ToT

TOTAL WMBER OF CESERVATIONS 21543

=015k

TOTAL MMBER (P OBGEFVATIOH

DECEMBER

NOVEMBER

Mean
wind

Speed in Xnots

Mean
¥ind

Speed 1n Knots

Total

256

MAT bB-S5

N-bo

k6 1-10  11-16 17-21  22-27 26-33

03

Dir.

Total  Speed

156

48-55

b 7-10  11-16  :7-21  22-27 20-33  3k=k0  A1-AT

o3

pir.

cqmEEMAaMm3Ye 1YL

dod S Sd s R g Aoy

X MMUGO® G L QLD AN

dh:(\anﬂmnmmww\mv\m

1
0

caenuyNnganenan

M~ FIEEEN

M20®@ 40O VML N

A ARG A A

P R T T e e e
AA

G Rw T RAT O AT TDO

@ amOME I QMY W M
3_:mn~r~rrmx‘mn(\‘\\ 5

oQ ] o

N

P ]
i

vt b= 3 g 3 tma A O
AN AS A

wAnaRT L RGE M e
ol AdNmiaaAdd

S MOWORDR A VA
ST AN AdAAAS

P N E X Bt O
S R It

10.9

o
2

ExB.dnd.Aad.Eaddd

20

8.7

o

by
By

174

1.3

o1

TCTAL NUMEER OF OBSEAVATIONS 2568

TOTAL NUKEER OF QBSERVATIONS 20875

ANNUAL

Speed in Knote

Tctal  Speed

855 256

4147

ko

17-21 22-21 28-33

11-16

a
2

Dir.

MO NaG € QNN N
namhh&hmamsmson

NG MMANG 40 QA MO BR
@ r R S M S G S A

L L T L L L

Ned ade ~

NNOD D MIDON UL N

AN AAASAd AN A

©0QQemANY MY ARER®
AdAdAAAAdAA

P Y et L L R
4

BB il Bed. b2

.0 100.0 8.8

2.5

6.7

18,8 18,5 n.z

o1



PATRICK AFB
COCOA BEACH, FLORIDA
(Lat. 28°14’N, Long. 80°36’W, Elev. 9 ft)

located on a narrow strip of land, Patrick A.F.B. is separated fram the
central coast of Florida by the Banana River. Fifteen miles to the north
and loceted on the same strip of land is the Cape Kennedy Space Complex.

The climatic characteristics of the station reflect the maritime
influences of the nearby Atlantic Ocean. During the summer months, tempera-
tures may reach 90°F. and above by late morning or early afternoon. The
diurnal persistence of such temperatures is terminated either by afternoon
sea breezes or convective thundershowers. These two phenomena generally

return temperatures to the low eighties.

Rainfall amounts are highest during the months from June through October.
Most of the rainfall occurs in the form of air-mass thundershowers. Occa-
sionally these thundershowers are accompanied by strong gusty winds. Hail

rarely occurs with these heavier storms.

Though Patrick A.F.B. lies in the hurricane belt, it is not plagued with
numerous or frequent occurrences of such storms. Hurricanes and tropical
storms often pass within several hundred miles of the base. Very seldom,

however, does the base experience winds of hurricane force.

In general, ceiling and visibility values are lowest during the winter
and early spring. Low ceilings occur with frontal passages, and fog causes
poor visibilities. Most fog is of the radiation type. Rarely does sea fog
occur, but when it does it is likely to persist for several days. There are
few sources of air pollution in the area, therefore, smoke is no real problem

as an obstruction to visibility.

The following data, except for the Temperature and Precipitation Summary,
are based on twenty-four hourly observations per day from February 1950
through November 1964.
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PATRICK AFB
Percentage Frequencies of Occurrence
of Specified Weather Conditions
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MORON, ARGENTINA
(Lat. 34°40’S, Long. 58°38’W, Elev. 82 ft)

This airfield lies in the rolling pleins or pampas region of north-
eastern Argentina, and it is located about fifteen miles southwest of the

city of Buenos Aires.

Temperatures are quite moderate the year around with the mean monthly
temperatures ranging from TL°F. in January to 49°F. in June. Precipitation
occurs in all months of the year with an annual total of about 37 inches.
There are no pronounced dry and wet seasons. June has the lowest mean
precipitation amount with 2.20 inches, and March has the greatest amount
with 4.30 inches. Thunderstorms are predominant in the summer months, but
they also occur in all other months of the year. BHail is infrequent and

rarely presents any problems to aviation.

Visibilities in this area are generally good throughout the year;
however, they may be reduced by precipitation, fog, or haze. Fog provides
the principal visibility restriction during the winter months, while dust
and haze are more predominant in the summer.

The following data, except for the Temperature and Precipitation Summary,
are based on observations made at 0900 and 1300 Local Standard Time from
January 1934 through August 1942 and at 1600 Local Standard Time from January
1934 through March 1942.
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MORON, ARGENTINA

Percentage Frequencies of Occurrence

of Specified Weather Conditions
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MORON DE LA FRONTERA, SPAIN
(Lat. 37°11’N, Long. 5°36’W, Elev. 272 ft)

The Moron Airfield is located in the Guadalquivir River Valley of
southern Spain. There the Valley is about 25 miles wide and is oriented
SW~NE. The terrain in the immediate vicinity of the field is one of very
gently rolling hills with some low mountains about eight miles to the
southeast.

In general, this station has a Mediterranean type climate or one of hot,
dry summers and cool, wet winters. Temperatures range from a mean maximum
of 83.8°F. in August to & mean minimum of L44.3°F. in February. Moron's
greatest rainfall occurs in the month of December with an average of 5.49
inches. Average monthly amounts gradually decrease from this high until
reaching & minimum of .03 inches in August.

Most precipitation occurs in cyclonic disturbances which move inland
from the Atlantic Ocean. These disturbances often are accompanied by
thunderstorms, most of which are not of violent proportions. Hail very

seldom occurs with any of these storms.

Ceilings and visibilities are quite good throughout the year with best
conditions existing during the dry months of June through September. Early
morning radiation fog is probably the greatest single cause of below minimum
visibilities at this airfield. Fog occurs most frequently in December and
January. Its development is enhanced both by air-drainage and the presence
of the Guadalquivir River.

The following data, except for the Temperature and Precipitation Summary,
are based on twenty-four hourly observations per day fram October 1936 through
May 1964, except for January 1937.
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MORON DE LA FRONTERA, SPAIN
Percentage Frequencies of Occurrence
of Specified Weather Conditions
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MORON DE LA FRONTERA, SPAIN

WIND ROSES
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MORON DE LA FRONTERA, SPAIN

WIND ROSES
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BLOEMFONTEIN (HERTZOG), SOUTH AFRICA
(Lat. 29°08’S, Long. 26°18’E, Elev. 4,459 ft)

Bloemfontein is situated in a relatively flat portion of South Africa'’s
interior plateau. Hertzog Airport (elevation 4,459 feet) lies about five
miles to the east-northeast of the city.

The continental climate of the area is a result of its inland location;
however, it is not so far removed from the coasts that it is not effected by
cyclonic disturbances which move inland from the South Atlantie. Air-mass
thundershowers during the hot months, November through March, are the pre-

dominant sources of precipitation. The annual total is about 22 inches.

The station's temperatures reflect the modifying effects of its near
4 ,500-foot elevation. For example, Bloemfontein's mean annual temperature of
59.4°F. is about ten degrees lower than that of Durban which lies less than

300 miles to the east but is only twenty-five feet above mean sea level.

Such phenomena as snow, hail, fog, dust, and smoke do occur; however,
their occurrences very seldom limit the visibility below minimum flying
conditions. Low ceilings are even less a problem as a flying weather

restriction.

The data for Bloemfontein were derived from observations made at Tempe
Airport because of the greater amount of data available from there than from
J. B. M. Hertzog Airport. Tempe Airport is located at latitude 29°07' South,
longitude 26°11' East, at an elevation of 4,678 feet above mean sea level.

This is about ten miles west-southwest of Hertzog Airport.

The following data, except for the Temperature and Precipitation Summary,
are based on observations made at 0800 and 1400 Local Standard Time from
January 1949 through November 1953. These data should be used with caution
because of the short period of record.
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Percentage Frequencies of Occurrence
of Specified Weather Conditions

BLOEMFONTEIN, SOUTH AFRICA
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BLOEMFONTEIN, SOUTH AFRICA

Percentage Frequencies of Occurrence

of Specified Weather Conditions
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BLOEMFONTEIN, SOUTH AFRICA
Percentage Frequencies of Occurrence
of Specified Weather Conditions
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BLOEMFONTEIN, SOUTH AFRICA
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BLOEMFONTEIN, SOUTH AFRICA
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BLOEMFONTEIN, SOUTH AFRICA

WIND ROSES
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REGGAN(E), ALGERIA
(Lat. 26°42'N, Long. 0°17’E, Elev. 935 ft)

Reggan is located over 650 miles inland from both the Mediterranean
Sea and the Atlantic Ocean. The immediate surroundings of the station are

typical of the North African desert - a prevalence of sand.

The major climatic controls of this area are the semipermanent pressure
systems, the Intertropical Convergence Zone (I.T.C.), and the migratory
cyclonic and anticyclonic systems. The effect of all these controls is
either accentuated or diminished by the extensive desert regions surrounding

the area and by the Atlas Mountains to the northwest of the station.

In the winter a ridge of high pressure extends into northern Africa
from the North Atlantic or Azores high, while at the same time a heat
produced low prevails in equatorial Africa. During the summer the high moves
north, allowing the Sahara to be dominated by a trough of low pressure that
is an extension of the heat low over southwestern Asia. These mean pressure
patterns bring about a general northeasterly surface flow over Reggan in the
winter months. This flow shifts more to an easterly direction during the

summer .

Occasionally the normal pressure patterns are interrupted by the passage
of cyclonic systems, the majority of which move to the north of Algeria;
however, much of the country still comes under the influence of these systems.
Moisture that normally would be drawn inland with these systems generally is
precipitated on the windward slopes of the Atlas Mountains.

Ceilings and visibilities generally are good throughout the year except
for periods of blowing dust or sand. Such visibility restrictions are pre-
dominant from February to September and occur most often during mid day.
Seldom lasting more than several hours, these conditions infrequently reduce
visibilities below three miles. With maximmm convectional overturning
occurring Quring the summer, blowing sand or dust particles may be carried as

high as 20,000 feet elevation, thus restricting visibility aloft.
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REGGAN(E), ALGERIA (Cont’d)

The average annual precipitation is less than one inch. It is not

unusual for a station in this area to go without measurable precipitation

for more than a year.

Generally, there are fewer than 10 occurrences of

thunderstorms each year. Rarely is a thunderstorm accompanied by hail.

The following data, except for the Temperature and Precipitation Summary,

are based on the following periods of record:

Hour

0000
0300
0600

0900

1200

1500
1800

Mar.
Feb.
Mar.
Jan.
Jan.
Feb.
Dec.
Jan.
Feb.

Mar.

Period of Record
1959-July 1961, except Aug. and Sept. 1959
1966-May 1967
-Dec. 1959, June-Aug. 1960, Jan.-Dec. 1961,
1965-May 1967
1966-May 1967
-Nov. 1950, Apr. 1951-Feb. 1952, Apr.-Oct. 1952,
1952, Apr. 1959-Feb. 1960, Apr. 1960-Dec. 1961,
-Oct. 1965, Dec. 1965-May 1967
1966-May 1967
-Dec. 1959, Jan.-Dec. 1961, Jan. 1965-May 1967

Because of the short period of record, these data should be used with

caution. The same is true of the Absolute Maximum Temperature and the

Absclute Minimum Temperature quoted in the Temperature and Precipitation

Summary .
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of Specified Weather Conditions

REGGAN(E), ALGERIA

Percentage Frequencies of Occurrence
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AMBALA, INDIA
(Lat. 30°23’N, Long. 76°46’E, Elev. 892 ft)

Ambala is located about 125 miles north of New Delhi. Its elevation
is about 892 feet. Less than 200 miles to the northwest there are several

Himalayan peaks in excess of 25,000 feet.

The climate of Ambala strongly reflects the presence of the monsoon
conditions. Precipitation is only one of several parameters that are
affected by the monsoon. Temperatures, winds, and visibilities also show

a marked change at the onset of the monsoon season.

The effects of the summer monsoon are first felt about the last week
of June and continue until mid September. About two-thirds of the annual
rainfall total of 33 inches falls during this period. Thunderstorms are

most numerous during the first month of the monsoon season.

Ceilings and visibilities are reduced during the monsoon because of low
clouds and precipitation. At the same time the rains greatly reduce the

problem of blowing dust.

Prevailing winds are from the northwest except during the monsoon period
when they shift to a southeasterly direction. This is determined by the
monsoon low which forms to the southwest of Ambala. Wind speeds are generally

light regardless of direction. The mean annual speed is only 3.1 knots.

The following data, except for the Temperature and Precipitation Summary,

are based on the following periods of record:

Local Standard Time Period of Record
0200 Jan.~July 1957, Sept. 1957-May 1959, Dec. 1959,
Feb.-May 1960, Jan.-Sept. 1961, Nov. 1961-Jan.
1962, Mar.-Apr. 1962, June 1962, Aug.-Dec. 1962

0500 and 1100 July 1957-Dec. 1958, Jan. 1961-Dec. 1962
0800 and 1700 Jan. 1954-Dec. 1963
2300 Jan. 1957T-Dec. 1962

Since the period of record varies from hour to hour, some caution should be
exercised when comparing different hours, and when using data for hours for which

the period of record is short (0200, 0500, and 1100 Local Standard Time).
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AMBALA, INDIA

Percentage Frequencies of Occurrence

of Specified Weather Conditions
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AMBALA, INDIA
Percentage Frequencies of Occurrence
of Specified Weather Conditions
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DHAHRAN, SAUDI ARABIA
(Lat. 26°16’N, Long. 50°10’E, Elev. 78 ft)

Dhahran Airfield lies about two miles inland from the western boundary
of the Persian Gulf. The surrounding area consists, for the most part, of

low lying desert, much of which is uninhabited.

As Dhahran is located on the downwind or southeast side of the Arabian
Desert, its climate is greatly affected by the desert's presence. On one
hand, the desert reduces potential precipitable atmospheric moisture which
in turn reduces the potential rainfall, while on the other hand, it provides
a ready source of dust and sand particles. It is these particles, when
carried aloft by the shamal or northwesterly winds, that often reduce visi-

bilities below acceptable landing conditions.

In the summer months these shamal winds are created by the semi-permanent
low pressure area over northwest India. On the average, these winds vary in

speed from 10 to 30 knots.

Shamal winds also occur in the winter months. Unlike those which occur
in the summer, these winds are associated with western depressions that move
across the Arabian Peninsula from the Mediterranean area. Occasionally these
depressions give rise to vigorous shamals which occur without any forewarning,

such as a falling barometer or associated frontal cloud development.

Annual precipitation amounts at Dhahran are highly variable, averaging
about three inches and usually occurring exclusive of the summer months.
Thunderstorms are infrequent in the months from October through May, and they
are almost non-existent in the intervening months. The development and
occurrence of thunderstorms in this area are coincidental either with the
approach or passage of the western depressions and their attending frontal
systems. If fog occurs at Dhahran, it is usually of the sea type, occurring

mostly in April during the morning hours and clearing by late morning.

The following data, except for the Temperature and Precipitation Summary,
are based on twenty-four hourly observations per day from February 19L6
through June 1956.
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DHAHRAN, SAUDI ARABIA

Percentage Frequencies of Occurrence

of Specified Weather Conditions
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of Specified Weather Conditions

DHAHRAN, SAUDI ARABIA

Percentage Frequencies of Occurrence
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ALICE SPRINGS, AUSTRALIA
(Lat. 23°48’S, Long. 133°53’E, Elev. 1,790 ft)

Alice Springs is located in the center of the continent, which is nearly
as large as the United States. It is well over 500 miles from the nearest
ocean, its source of moisture. Furthermore, the Australian Continent lies
under the influence of the quasi-stationary sub-tropical high pressure system.
Combined, these two factors help produce the desert-like climate of this

station.

Low humidities restrict precipitation amounts, but increase the frequency
of clear skies and good visibilities. The annual rainfall averages Just under

ten inches with maximum amounts falling during the summer months.

Most precipitation falls from air-mass thunderstorms. Strong winds,

heavy rains, and hail sometimes accompany these storms.

Good visibilities are s result not only of low humidities but also of an
absence of industrial air pollution. Visibilities are reduced generally by

either blowing or suspended dust.

The following data, except for the Temperature and Precipitation Summary,
are based on observations made at 0600, 1200, and 1800 Local Standard Time
from January 1947 through June 1958.
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Percentage Frequencies of Occurrence
of Specified Weather Conditions

ALICE SPRINGS, AUSTRALIA
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ALICE SPRINGS, AUSTRALIA
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PERTH (GUILDFORD), AUSTRALIA
(Lat. 31°56’S, Long. 115°58’E, Elev. 49 ft)

Perth lies on a narrow coastal plain in the southwest corner of
Australia. Inland, the coastal plain gives way to the low mountains of
the Darling Range. These mountains average no more than 2,000 feet in
elevation, however, they provide sufficient orographic lifting to aid in
the condensation and precipitation of moisture brought inland from over

the Indian Ocean.

Over half of the annual rainfall total of 34 inches occurs in the
three winter months of June, July, and August. Much of this precipitation
originates from cyclones or frontal systems. These frontal systems are
sometimes accompanied by thundershowers. During the remaining months of

the year most thundershowers are of the air-mass type.

Temperatures reflect the modifying effects of the nearby ocean. Both
diurnal and seasonal mean temperature ranges are small, the average being
about 20°F. With the occurrence of hot, dry winds from the desert regions
to the northeast, high temperature extremes are more predominant than low

ones. Freezing temperatures rarely occur at Perth.

Due to increased atmospheric moisture and added pollution sources,
average ceilings and visibilities at Perth are lower than at Alice Springs.
Perth is less troubled than Alice Springs, though, with low visibilities

caused by blowing dust.

The following data, except for the Temperature and Precipitation Summary,
are based on observations made at 0600, 1200, and 1800 Local Standard Time
from 1948 through 1957.
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HONOLULU (INTERNATIONAL AIRPORT), HAWAII
(Lat. 21°20’N, Long. 157°55’W, Elev. 15 ft)

Oshu, on which Honolulu is located, is the third largest of the Hawaiian
Islands, and is marked .by two important mountain systems - the Koolasu Range,
at an average elevation of 2,000 feet, paralleling the northeast coast, and
the Waianae Mountains paralleling the west coast. The business and Waikiki
districts of the city of Honolulu lie along the coast leeward of the Koolau

Range.

The climate of Honolulu is tropical in nature, with only slight variations
of temperature. The January mean differs from the August mean by about 7°F.,
while the mean daily range is about 6°F. The precipitation, however, is highly
variable from year to year and month to month. The mean monthly precipitation
varies from 0.5 inches in July to about U4 inches in January, with a mean annual
value of about 22 inches. One or two locations in the nearby Koolau Range
receive as much as 300 inches per year. Rain falls most frequently at night.
Thunderstorms are infrequent and usually of light intensity. Severe storms are

rare.

Because of the persistence and moderate humidity of the northeasterly
trade winds, August and September, although warm, are usually comfortable.
Unpleasant weather is more likely to occur later in the autumn or early winter
when the trades may diminish or give way to southerly winds. During these
periods, known locally as "Kona Weather," the humidity may become oppressively
high.

The following data, except for the Temperature and Precipitation Summary,
are based on twenty-four hourly observations per day from June 1939 through
July 1949 and November 1949 through May 1967.
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