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PREFACE

W. atlipr inforir. ition for plaiuiiuK purpo; <*s -onornlly falls into four 

catoRoric- . Climatic Data; LonR-ranRO Forecast-, Extended Outlooks. 

Short-range Forec asts The information presented here is climatic data 

and should be applied in the same manner as other forms of statistical 

information.

If and when you have need for climatic assistance, it is particularly 

important that you exercise caution when interpreting the following statis ­

tics. In order to insure that all related factors are considered, it is 

strongly recommended that a meteorologist be consulted when applying these 

data. More detailed information for McGuire is on file in the weather sta­

tion. These data together with our consultant services are available upon

request.

Unless otherwise specified, the following statistical data is based on 

20 years of record: August 1942 through March 1946- and August 1948

through December 1964.

This document has b'-i n ..pprovod for public release .ind sale; its 
distribution is unlimiled
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LOCATION AND TOPOGRAPHY 

A. Geographic Location 
o o 

McGuire Air Force Base is situated at 40 00' N and 74 36' W at 

an elevation of 133 feet above sea level. The station is 16 miles south-south¬ 

east of Trenton, New Jersey; 30 miles east-northeast of Philadelphia, Pa. ; 

and 15 miles west of Lakehurst, New Jersey. 

The ground coverage in the immediate area consists of approximately 

40% open fields and 60% wooded country. The land areas are relatively flat 

within 25 miles of the station. Beyond 25 miles the terrain becomes rolling 

to the southwest through north with a marked upslope beyond 75 miles to 

the west through northwest approaching the Appalachian chain. There is a 

marked downslope effect at McGuixe as the air masses move over the 

mountains from southwest through north. 

The Atlantic Ocean lies 30 miles east of the station. The Delaware 

Bay, 60 miles to the south-southwest, and the Chesapeake Bay beyond 

are the only major water bodies affecting McGuire's local weather. 

Occassionally in the tropical air of summer, with a flat pressure gradient, 

a mild sea breeze will reach the station. Generally, thi« breeze will be 

from the southeast. It is probable that the ocean increases the velocity 

of cold northwest winds in winter. 
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B. Air Pollution 

The major air pollution sources are the industrial areas of Trenton, 

Camden-Philadelphii» and Newark-New York City. Smoke pollution from 

these areas affect the visibilities at McGuire when the wind trajectory is 

from the NE or NNE for the Newark-New York City areas; WSW and WNW 

for the Camden-Philadelphia areas; and NNE for the Trenton area. 

Visibility restrictions due to smoke pollution during periods of calm 

or light surface winds, originate primarily-from the coal-fed base central 

heating plant and occur to the greatest extent during the plant's maximum 

utilization, i. e. , the winter months. 

There have been relatively few instances where smoke alone lowered 

visibilities at McGuire below one mile (overall average of 0. 5% of the 

total observations with smoke). 

TABLE I 

The relation of wind and visibility when smoke is the only restric¬ 

tion to visibility. Period of record: July 1942 - March 1946 and August 

1948 - 1962. 

SURFACE 
WIND DIR¬ 
ECTION^ 
Calm 
N 
NNE 
NE 
ENE 
E 
ESE 
SE 
SSE 
S 
SSW 
SW 
WSW 
w 
WNW 
NW 
NNW 

TOTAL OBS 
WITH SMOKE 

-2ïï*ü- 
645 
460 
375 
T56 
327 
269 
233 
245 
441 
7 1 1 

12^8 
1359 
1103 
1129 
683 
571 

% OF VSBY 
LF$S THAN 

I MILE 
—m— 

0.8 
1. 1 
0. 5 

0 
0. 3 
0. 4 
0. '1 

0 
0 
0 

0. 4 
0. 3 
0. 4 
0. 3 
0. 4 
0. 2 

% OF VSBY 
1-2 1/2 
MILES 

—rs7ö~" 
10. 5 
15. 4 
16. 3 
9. 3 
6. 4 
T.4 
9.0 
5. 7 
6. 3 
4.2 
7.9 
13. 3 
It. 0 
10. 0 

8. 6 
8. 6 

% OF VSBY 
3-6 MILES 

—5277- 
88. 7 
83. 5 
83. 2 
90. 7 
93. 3 
92. 2 
90. 6 
94. 3 
93. 7 
95. 8 
91. 7 
86. 4 
83. 6 
89. 7 
90. 9 
91. 2 



C. Instrumentation: 

McGuire AFB was the second base in the USAF to have complete dual 

weather instrumentation installed. The weather observations taken at 

McGuire are recorded in a Representative Observation Site (Bldg. 16-17) 

which is located 1 1/2 miles southwest of the Base Weather Station (Bldg. 

17-31). The weather instrumentation at each end of runway 24-06 provides 

measurements of wind speed and direction, visibility, and the height of 

low clouds (below 3, 800 feet). In addition a temperature-humidity device 

located northwest of runway 24-06 provides a continual measurement of 

free air temperature and dewpoint. This hygrothermometer has been mod¬ 

ified so as to give accurate readings even during periods of heavy precipi¬ 

tation. A mercurial barometer, an aneroid barometer, and a microbaro- 

graph are also located in the ROS. Visibility readings are taken visually 

from the ROS using check points and reference markers. These check 

points, up to 3 miles from the ROS, provide excellent co/erage except to the 

southwest where few reference points are available due to the proximity of a 

wooded area on the Fort Dix military reservation. The control tower per¬ 

sonnel also take limited visual observations particularly in reference to 

visibility and special weather phenomena. When the visibility is below 

one mile, the transmissometer and runway vitual range computer 

(measuring in feet) is used for the primary measurement of runway visi¬ 

bility. 

All recorders and indicators are located in the ROS with the exception 

of the CPS-9 Weather Radar and the TPQ-11 Radar Cloud Detecting Set 

which are located in the Base Weather Station. Additional wind indicators 

are located in RAPCON and the control tower. The switch selector for 

the wind equipment is !o< ated in the control tower while ine switch selectors 
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for the ceilomotere and transmis»om etern are located in ROS. 

The location of ihe various instruments are listed below and shown by 

illustration in figure 1. 

INSTRUMENT SENSQP LOCATIONS 

Rotating Beam Ceilometer (AN/GMQ-13A) 3 

Detector (Runway 06) 

Projector (Runway 06) 

3930 fe**t froni end oi runway 
06 on centerline. 
400 f'-et NW of detector 

Detector (Runway 24) 

Projector 'Re .way 24) 

¿S00 feet from end of runway 
24 on centerline. 
400 feet S of director. 

Transmissometer (AN/GMQ-1,0) and RVR Computer (FMN-1) 

Detector (Runway 06) 

Projector (Runway 06) 

Detector (Runway 24) 

Projector (Runway 24) 

Wind Equipment (AN/GMQ-11/20 

Runway 06 

Runway 24 

Hygrothermometer (AN/TMQ-11) 

1000 feet from end of runway 
06 and S00 feet from centerline 
500 féet NE of detectbr.. 

1000 feet from end of runway 
24 and 550 feet irom centerline. 
500 feet NE of detector. 

500 feet SE of end of runway. 

500 feet S of centerline and 
1000 feet from approach end of 24. 
2650 feet from end of runway 06 
and 1200 feet NW of centerline. 

Barometers 

Mercurial, Aneroid, Microbarograph 

Radar Storm Detector (FPS-77) 

70 foot Tower 

Console 

Rain Gauge (ML-17, 8" type) 

Radar Cloud Detecting Set (TPQ-11) 

In ROS. 

638 feet N of weather station. 

Base Weather Station 

51 feet N of ROS. 
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INSTRUMENT SENSOR LOCATION 

Transmitter Rei eiver 7r> fret E of weather station 

Readout Base Weather Station 



G
M

Q
-1

1
 

9 

W
E

A
T

H
E

R
 

IN
S

T
R

U
M

E
N

T
A

T
IO

N
 



SECTION II 

WEATHER CONTROLS 

A. G EIN ERAL CLIMATOLOGY 

B. AIR MASSES 

C. FRONTAL SYSTEMS 
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A. General Climatology 

The winter weather at McGuire ¡ an bo explained by the migratory cy¬ 

clones and polar anticyclones that traverse the east coast. With the pre¬ 

vailing off shore flow the nlMn wittter temperatures are quite low (compared 

with the extreme Western or Southeastern U. S. ). 

Throughout the summer, high temperatures predominate; however, there 

are periodic invasions of cool air, either from Hudson's Bay or the Atlan¬ 

tic Ocean. 

There is no pronounced maximum or minimum precipitation. Winter 

precipitation can be attributed to cyclonic activity; the heaviest falls occur 

with low pressure systems that develop in the south and subsequently follow 

a northeasterly path. Eastward moving cyclones from the Alberta region 

contribute to McGuire's precipitation. In summer the rainfall is mainly a 

result of convective showers and thunderstorms although cyclonic activity 

still occurs. Occasional hurricanes affect the McGuire area in late sum¬ 

mer and early fall. 

In the most symplified analysis, there are but two major weather sys¬ 

tems controlling the weather at McGuire: the continental polar high pres¬ 

sure from Canada which prevails during the winter in contrast to the mari¬ 

time tropical high pressure centered near Bermuda which dominates in 

summer. The interaction, migration, or dominance of these two cells in 

the final analysis determines the daily weather conditions at McGuire. 

Typical synoptic types and the associated weather are illustrated in 

Section IV (Special Synoptic Studies). 
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T. Air Masses 

Maritime tropical air is first found on the surfa e in Mar'h for one 

or two days. 'I he frequency gradually increases to seven to nine days per 

month during mid-summer and early fall, and then gradually decreases 

to one day per month by December. 

Maritime Folar air appears eight to twelve days per month through¬ 

out the year with a slight decrease in frequency from September to 

February. 

Continental Polar air or some modified form of it appears over the 

station for the remainder of the time and is therefore the dominant air 

mass at McGuire. 

Frontal systems approaching from the northwest with northwesterly 

winds aloft, give little bad weather. Field conditions will usually remain 

VFR except for brief periods during the frontal passage. But, systems 

approaching from the southwest with southwest winds aloft, give instrument 

to closed conditions. This is due not only to the relative dryness of the 

approaching air masses approaching from the west, but also to the pro¬ 

tective mountain range extending northeast to southwest through Pennsyl¬ 

vania and northern New Jersey. Any air mass approaching this station 

from a direction between north-northwest and west-southwest will experi¬ 

ence adiabatic heating by a descent of 2, 000 to 3, 000 feet, a feature that 

greatly influences the weather on the coastal plain. The lake effect, 

causing cloudiness and precipitation to the lee side of the Great Lakes 

southeastward into Pennsylvania is absent at this station. 

McGuire has the typical Middle Atlantic Coastal Plain type climate, 

receiving the largest part of its bad weather in maritime air masses coming 



from the Atlantic to the east or from the Gulf < f Mexico. 1 he maxim im 

frequency of low ccilm)^ !)el< w 1.00 ) ff< t occ\»rs in .lanuary, 14.4% of 

the time. February and May follow with 14. 07o and 12. 47o respectively. 

The best ceilings are in (une, .luly, August, October, and November when 

ceilings are 1, 000 feet and above 90% of the time. January also has the 

highest percentage of low visibilities being bel-iw 3 miles 16. 8% of the 

time. The beet visibUities are m April, June, July, October, and 

November when visibilities are above 3 miles 87-89% of the time.

C. Frontal Systems

From Table I below it can be seen that cold fronts are the most 

common type of front passing this station in all seasons. It is also signi­

ficant that the total number of frontal passages is greatly reduced In 

aMMOnei tot e.si.iple, lliare »r» to Cpl.rttp.y -.tvl ..,.1, /

In ^

I Am I* I

I II I I III I I || V I >1' I III III t A I . I ■ AT! A < tl 1 II V I It It I I 11 

(.-luuite. Illaliirli at Wealliel Maps, yeai |.*:ilo»1,)

JAN FFh MAK APR MAY JUN JUL. AUG S.>i:F OCT NOV DKC 

COl.D 4.0 5.7 5.4 3.7 5.8 5.2 5. T 4. 8 3. 6 5.2 5.9 5.5

WARM 2.4 4. 3 5.0 2.0 2.8 2. 3 2. 5 1.8 3.0 1.8 4.7 2.8

OCCLUDED 2.7 2.0 1.3 1.7 0.2 0.8 0.2 2. 3 1.3 2. 3 2. 1 1.8

Frontal syiten.s move much faster in the winter than in summer; there­

fore, the air masses change more frequently in the winter than in summer. 

Although the frontal systems move more slowly in the summer, the periods

13
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of bad weather associated wiUi them are usually shorter than during other 

seasons.

The Allegheny Mountains to the west and northwest provide the only impor­

tant topographical effect on climate and we.vther at this station. In the 

winter, spring, and fall this effect is most pronounced. Air masses moving 

across the mountains frttm the west to the east are considerably warmed 

in the lower levels. Precipitation from cold fronts or continental polar air 

masses west o.' the mour tains seldom reach this station except as very . 

light showers or squalls. Occasionally, a cold front moving slowly across 

the mountains will intensify on the lee side with a south to southwest gra­

dient wind ahead of the front causing precipitation and low ceilings for an 

hour or two. Normally, the gradient wind east of the mountains ahead of a 

cold front will veer to the west or northwest before the front arrives. Be­

cause of the general low pressure area to the northeast during the greater 

part of the winter, the winds are largely from the west or northwest, more 

so than to the west of the mountains. With such winds, very little precipita­

tion occurs and practically no low ceilings or visibilities except with an occa-.- 

sional squall ap.sociated with the passage of an active cold front. In summer, 

cold fronts act .Tiuch like those of in the winter. One exception is the 

occasional line of thuutlerstorrns which precede or accompany the frontal 

system, yieidint! heavy precipitation, usually in scattered areas. Tropical 

air masses wnh thundersiorm.-= seldom extend this far east with a west- 

soulhwesf to northwest gradient wind.

In all seasons, though more often in the colder months, cold fronts are 

usually preceded by more preceipitation than is in the front itself, unless 

there is a wave deveioping along the front to the west or .southwest. The 

actual frontal passage will be dry with only scattered to broken clouds pre-



sent followed by clearing within 1 to 2 hours after the passage. 

Cold fronts in winter, spring, and fall associated with s deep low south 

of Hudson Bay and north of the Mohawk Valley are invariaoly very dry with 

strong, gusty surface winds following the passage. The cold air behind 

these fronts is generally very unstable and turbulent because of the high 

winds blowing across the mountains from the Great Lakes. During the 

day, with the added influence of heating, a strato-cumulue layer develops 

which may give light showers or squalls. Wind shifts are very gradual 

with the passage of fast moving cold fronts. 



SECTION TI! 

CLIMATIC AIDS 

A. Climatological Summaries and Climatic Graphs 

1. Annual 

2. Winter 

3. Spring 

4. Summer 

5. Fall 
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ANNUAL 
WIND ROSF- 

( % Frequency of Occurrence ) 

N 

7. 3 s 7- 6 
7. 3 

Mean Hourly Speed: 6. 9 knots 

Prevailing Direction: W-WNW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 

17 



Is
f

Cli
<

OJ

U
►H

H
<
I
o

•M
0>
4)fci

§
>

•O

•M

(n

vC
fO

o
1^

oo
o
§

i•s
Ituo

►4
•o
V

• r<

>S

V 
M
tri
V

»-j

4^
2

ffiu.
<
4)
t.

*5a
as





AI »NU AL T KM P KR ATURAS (° / 

JAN K KB M R APR MAY IHN JUL AU G SEP OCT NOV DEC 

M*ian AjmiidJ l'ernpe rature: ^3. 

Extreme M iximurn Temperature: 

Extreme Mwurrwni Temperature: 

101°F (July 1966) 

-4°F (February 1961) 
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MEAN MONTHLY STATION PRESSURE (Inf hon o! Hfi. - E! D 
PRESSURE ALTITUDE (Feet) AND STANDARD DLVjAT 1ÜN 

Station Pre-iBv e/Pield P^e^3ur» Altitude —— , Standard Deviation- 
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-81 

-34 

+ 12 

+59 

+ 105 

+ 152 

+ 198 

+ 245 

+291 

+ 338 

+ 384 

+431 

+477 

N B N 

25 

F
e
e
t 

(C
o

rr
e
c
te

d
 f

o
r 

F
ie

ld
 E

le
v

a
ti

o
n

) 



WINTER CLIMATE AND FLYING CONDITIONS 

DECEMBER, JANUARY, FEBRUARY 

GENERAL: In winter the McGuire area is no longer dominated by the 

mild Bermuda High Pressure System which persists during the summer 

and most of the fall. Now we find that the principal air masses are the 

continental and maritime polar which follow cold fronts passing the sta¬ 

tion every 5 or 6 days. Significantly, rain remains the principal precip¬ 

itation type due, in part, to the proximity of the Atlantic Ocean and its 

modifying effects. Because of this, one of our major forecasting problems 

is the determination of snow' versus rain. It| is not unusual to have ten 

inches of snow fall on Philadelphia while only one or two inches of snow 

mix' d v’ith rain fall on McGuire from the same storm. Since we are 

nearly always on the snow-rain dividing line, freezing rain and/or sleet 

is a ve y real hazard throughout the winter months. Low ceilings and 

visibilities will result mainly from stratus and fog, especially near dawn, 

and fog burn off will be slow due to a lack of intense solar heating. Also, 

visibilities in falling snow will go below one mile on most occasions. 

PRECIPITATION: Precipitation is rather evenly distributed during the 

winter months with a slight maximum occurring in December. Although 

snow is a definite hazard, rain is the principal precipitation type ave¬ 

raging 3. 12 inches per month and occurring 9-12 days per month. Measur- 

eable snowfall occurs 8 days during the three month period for a seasonal 

total of 14. 2 inches. 

T EMPERATURES: On the average it can be expected that the minimum 



terrperature will drop to or b^low freezing two-thirds of the time. The 

o 
lowest temperíiture on record v as -4 F and this octurred in Feb/uary of 

1961. 

FLYING CONDITIONS: Fog is by far the most prevalent and persistent 

cause of low visibilities at east coast bases. At McGuire, approximately 

80% of the visibilities less than one mile are due to some form of fog. 

Advection fogs, borne by easterly or southeasterly winds, and radiation 

fog, forming at night under clear skies, yield the poorest visibilities near 

dawn and are the most common fogs at McGuire. Since surface heating 

is at a minimum during the winter months, below minimum conditions 

originating in the evening may not lift until mid-morning. The most ha¬ 

zardous weather conditions are generated by low pressure systems moving up 

the coast. These systems usually originate in the south-central or 

southeastern U. S. and intensify as they move northeastward along the 

coast. The heaviest snowfalls and lowest ceilings and visibilities are 

associated with these systems. Below field minimum conditions (100 feet 

and/or 1/4 mile) reach a maximum during the winter months averaging 

16 hours per month. Surface winds, now predominately out of the west- 

northwest, are stronger during the winter pnonths and velocities of 20 

knots or greater can be expected approximately 25 hoars per month. 

Detailed statistics for the months noted above begin on the next page. 
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DECEMBER 
WIND ROSE 

N 

Mean Hourly Speed: 7. 4 knots 

Prevailing Direction: W 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 
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DECEMBER 
MEAN HOURLY STATION PRESSURE (Inches of Hg) / FIELD PRESSURE 

ALTITUDE (Feet) AND STANDARD DEVIATION 

.Station Pressure/Field Pressure Altitude —-, Standard Deviation 
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.J AN JAR Y 
WIN n ROSE 

N 

H 1 

M «ar Hü .rly Sp*‘i'd: 7. 9 knots 

Pi -vaüing Direction: WNW 

NOTE: Average wind speed in knote for each direction is given 
next to each wind direction 
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FEBRUARY 

WIND ROSE 

N 

8*9 S 8.7 
7.9 

Mean Hourly Speed: 8. 2 knots 

Prevailing Direction: WNW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 
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FEBRUARY 
MEAN HOUHL'. STATION PRESSURE (Inches uf Hg) / ”TLD PRESSURE 

Ai.TITUD •' (Feet) AND STANDARD DEVIATION 

.Ration Ppi Ssur« /Field Pressure Altitude-, oiandard Deviation- 

-174 
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-34 

+ 12 

+ 59 

+ 105 

+ 152 

+ 198 

+ 245 

+291 

+338 

+384 

+431 

+477 

+524 
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Hour of Day (EST) 
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SPRING CLIMATE AND FLYING CONDITIONS 

MARCH, APRIL, MAY 

GENERAL; Spring is the season of rising temperatures and decreasing 

cyclonic activity. Early March, however, is more typical of the winter 

months with intense cyclonic storminess. In fact, the maximum monthly 

snowfall and the greatest amount of snow recorded in 24 hours occurred 

in March with ?6. 8 inches and 20. 1 inches respectively. By late March 

the increased solar heating becomes evident and temperatures start 

their upward trend at the rate of 10 degrees per month until July. Early 

spring is still a period of strong surface winds with February and March 

averaging more days with surface winds of 25 knots or greater. An 

appreciable decrease in wind speeds is not evident until May. Thunder - 

storms are rare in March but the probability of occurrence increases steadily 

with the approach of summer. 

PRECIPITATION: Precipitation is moderate with the greatest amount 

falling in March (3. 99 inches) and least in May (2. 87 inches). Measureable 

precipitation can be expected on the average of 11.2 days per month for 

the three month period. Characteristically, sprix^g weather situations 

tend to oscillate between those of winter and summer. That is, we may 

have a period of persistent rain and/or snow followed, in a few days, by 

wind squalls and intermittent shower activity. As in February, there is 

a chance that one unusually heavy snowstorm will strike McGuire with a 

total snow depth in excess of 5 inches. 
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TE^MPERATURES; Temperatures are on the increase with the mean daily 

temperature rising about 10 degrees per month. Minimum temperatures 

drop to or below freezing approximately 14 days in March and 3 days in 

April. 

FLYING CONDITIONS; In most respects, the visibility characteristics 

during March are nearly identical with those of February with the 

possible exception that, due to increased daily warming, fog burn off 

will occur progressively earlier as the month passes. A significant de¬ 

crease in low visibilities and ceilings is seen in the April statistics; how¬ 

ever, part of this improvement takes place during the latter days of 

March. Throughout the spring season brief shower acitivity (rain or snow) 

will lower the ceiling and visibility abruptly for periods of Less than one 

hour. Sudden changes of this nature are not generally reflected in our 

statistics. Below field minimum conditions (100 feet and/or 1/4 mile) 

occur approximately 9. 3 hours per month as compared to 16 hours per 

month during the winter. Surface winds in March are more character¬ 

istic of the winter months. No significant decrease in surface winds takes 

place until May. 

Detailed statistics for the months noted above begin on the next page. 



MARCH 
WIND ROSE 

N 

8.7 

Mean Hourly Speed: 8. 6 knots 

Prevailing Direction: WNW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 
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MARCH 
MEAN HOURLY STATION PRESSURE (Inches of Hg) / FTELD PRESSURE 

ALTITUDE (Feet) AND STANDARD DEVIATION 

tation Pr< ssurc/I-ield Pressure Altitude-, .standard Deviation 
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APRIL 

wind rosf: 

N 

Mean Hourly Speed: Ö, 4 knots 

Prevailing Direction: W-WNW 

NOTL: Ave: age wind speed n knots for each direction xs given 
next to each wind direction 
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APRIL 
MEAN HOURL': STATION PRESSURE (Inches of Hg) / FIELD PRESSURE 

ALTITUDE (Feet) AND STANDARD DEVIATION 

station Pressure/ Field Pressure Altitude-, Standard Deviation 

62 

F
e
e
t 

(C
o

rr
e
c
te

d
 

fo
r 

F
ie

ld
 

E
le

v
ia

ti
o
n
) 



A
P

R
IL

 
C

E
IL

IN
G

S
 

o
f 

D
a
y
 (

 E
S

T
) 



19 

o
f 

D
ay

 (
E

S
T

) 



MAY 

WIND ROSE 

N 
NNW 6» 7 NNF. 

7.3 s 7.7 
7. 3 

Mean Hourly Speed: 6. 6 knots 

Prevailing Direction: SW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 

65 
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MAY 
MEAN HOUKL . STATION PRESSURE (Inches oí Hf;/ ' T_']i :LD 

AJ/iSrUDE (Feet) AND ST AN DAM D DEVIATION 

PRESSURE 

.•tation Pressure/ Fielo IJr st, .ri Alt tu e — va »I.-« -1 i '<'V, iti'Mi 
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SUMM KR CLIMATE AND FLVIEH CO^'^inOMS 

tun :, ULY, AUCH. ,T 

iENERAL Th« Aeirm.l.i i «.„n is U predv-miaacing weather influence at 

VI« Quire duru , the - .;i -u;r months. The prevailing southwesterly winds 

advect maritime trcpicai nr over the miaale Atlantic states which is 

characterizt»«l by ./e conditions ooth at the surface and aloft. In the 

ait“;rnoons surface visibilities generally improve to 5-6 miles while 

visibilities aloft decrease to 3-4 miles as the shallow morning haze layers 

litt to altitudes of 10,000 feet or more with afternoon heating. Thunder¬ 

storm activity reaches a m ixirnum in July and during all summer months 

thunderstorms present the most significant weather hazard. Although the 

amount of precipitation reaches a maximum in summer, the rainfall is 

usually showery in nature and therefore of short duration. Surface winds are 

significantly lightei ‘har during the winter and spring months. Wind gusts 

over 25 knots are rare except when associated with thunderstorms or 

tropical storms. 

PRECIPITATION- As stated, precipitation reaches a maximum during 

the summer months Precipitation is fairly light in June but increases 

significantly daring July and August. Continuous rain and/or drizzle is 

at a minimuT luring the summer and showery type prec;pitation accounts 

for the majority of rainfall. As with most areas, thunderstorm activity 

reaches a maximum during the summer months. These thunderstorms 

are evenly distribu* ed over the three month period with a slight maximum 

occuring in July. 
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T EMPERO T UR t\: July is the hottest month of the yea». empt ratures 

of 90°F or more can be expected on the average of 8. 4 days and tempera¬ 

tures of 100°F or more at least one day. The mean daily temperature 
o 

increases from 70. fi°F in June to 75. 3°F in July and falls slightly to 7 3. 2 F 

in August. The highest recorded temperature occurred in July, 1966--101°F. 

FLYING CONDiTIONS: One of th< trickiest weather phenomena to fore¬ 

cast during the summer is the daily fluctuai ions in visibility. Visibilities 

between two and five miles are more prevalent than any other time of the year 

averaging approximately 136 hours per month. In contrast, ceilings are 

generally better during this period, being above 3, 000 feet 83% of the time. 

The variation of visibility with altitude should be a consideration if you are 

Pi anning ; VFR flight. During a summer morning with a typical shallow 

ground fog, surface visibility may be reduced below one rrile but visi¬ 

bilities aloft above 1,000 feet will be excellent. By 1000L surface vis - 

bilities will improve to 3-4 miles and this haze condition ill extend to 

‘i-ó.OOO feet. By 1400L the surface visibilities will be c-6 miles and aloft 

up to 10-12, 000 feet may be 1-3 miles. 

THUNDERSTORMS: Thunderstorms can be expected approximately 18 

days per year at McGuire with the maximum activity taking place during 

the summer months. Thunderstorms have occurred every month of the 

/ear and at every hour of the day; however a distinct maximum is found 

during the hours from 1200L to 0200L. In general, thunderstorms in this 

area are not nearly so severe as those found in the mid-west. The majority 

of occurrences are associated with prefrontal squall lines forming east of 

the Allegheny Mountains. These squall lines are associated with active 
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cold fronts which are reRul.irly moving. The occurence of hail with 

thunderstorms is rare at McGuire. Gusty surface winds, above 35 knots, 

have occurred, hut infrequently. Air mass thunderstorms are usually 

associated wit weak southwesterly flow from the Bermuda High which has 

persisted for l days. Turbulence is found it every level in a thunder¬ 

storm, but the most severe turbulence usually occurs above 10,000 feet. 

Severe turbulence may also occur "in the clear" when flying ever the top 

of a developing thunderstorm. Heav- icing conditions are most previlent 

in the laver 1,000 feet above the freezing level. During the summer months 

the freezing level varies from 12-15,000 feet at McGuire. 

Detailed statistics for the months noted above begin on the next page. 
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JUNE 

WIND ROSE 

N 
NNW ° 4 NNE 

6.9 s 7.0 
6 4 

Mean Hourly Speed: 6.1 knots 

Prevailing Direction: SW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 
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JUNE 
Mi-'.AN HOURLV STATION PRESSURE (Inchr - of Hu) / FIELD PRESSURE 

ALTITUDE (Foet) AND STANDARD DEVIATION 

01 04 07 10 13 lf> 19 22 01 
Hour of Day (EST) 
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JUl.Y 

WIND ROSE 

NNW 
6. 0 

Moan Hourly Speed: S. 4 knot* 

Pr. vailing Direction: SW 

NOTE: Average wind »peed in knots f< r each direction is given 
next to each wind direction 
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JULY 
Mf-.AN HOUKL'V SI AT ION PRESSURE (Inches of Hr) / FIELD PRESSURE 

Ai.rilUDE (Feet) AND STANDARD DEVIATION 

.'(.ilion Pr< sr.ure/FirUl Pressure Altitude- .-• andard D<*viation 
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AUGUST 
WIND ROSE 

WNW 
6. 6 

Mean Hourly Speed: s. 2 knots 

Prevailing Direction: SW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 
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AUGUST 
M i'AN HOUHL' SiAl ION PRESSURE (Inches uf Hr) / FIEL.D PRESSURE 

Al.i .niDi (Feet) AND STANDARD DEVIATION 

01 04 07 10 13 If» 19 22 01 

Hour of Day (EST) 
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FALI. M.IMATE AND FLYING CONDITIONS 

SFPIKMBER, OCTOBER, NOVEMBER

C.ENKK .\L. Dtiririg the lall the warm Bermuda High gives way to the building 

comin< nt.ll polar high. Typical winter cyclonic activity increases as evi­

denced by 'ne averaged number of frontal passages which increases from 

8 in July to over 12 in November. But during this transition period, 

shower activity has noticeably decreased and storminess associated with 

winter cyclones ind fronts is not y_t well developed. Accordingly, fall 

ii.is the reputation of being one of the periods of genrally good weather.

1 he average cloud cover is less during fall than any other season. The 

chance of thunderstorms in September is only one third that of August.

The mean number of days with measureable precipitation is at a minimum 

in October. Winter really begins in November and snowfadls of two inches 

or more have been recorded.

PRECIPITATION; September shows a marked decrease in precipitation 

arnouut over August: however, occur-ences of continuous rain, and/or 

drizzle are on the increase. Thunderstorm activity decreases in Sep­

tember and .ipproaches a nea- zero probability in November. Rainfall 

s ecen!/ distributed over the three month period and averages 3.36 inches 

per month.

T E.MPl.RATURE: 1 he mean daily temperature drops from ^3. 2 F in

August to 66 4°F in September and continues to drop on the average of

10 K per morith. The mean number of days with temperatures belov,'

>2 F averages 8. I days in October and 8.9 days in November.
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!• L\JNG GON DM IONS: September is in most respects similar to the 

summer months. Radiation fog is the primary cuus* of reduced visibility 

which occurs with a high freqwemy in the early morning hours and improves 
» 

rapidiv by mid-morning. There is a gradual increase in fog and low stra- 

t is ce lings due in part to tropical storms and hurricanes which have 

their highest frequency of occurrence in September. Belov/ field mini- 

mom conditions (100 feet and/or 1/4 mile) can be expected on the 

average of 12. 1 hours per month for the three month period. Surface 

w.nds which have a prevailing direction from the southv'est in September 

n d October change to a west-northwesterly direction in November. The 

■•verage wind speed increases from 5. 8 knots in September to 7. 0 knots 

in November. 

Detailed statistics for the months noted above begin on the next page. 
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SEPTKMUHR 

WIND ROSE 

N 

7 0 g 6.9 

6. 8 

Mean Hourly Speed: 5. 8 knots 

Prevailing Direction: SW 

NOTE: Average wind speed in knots for each direction is given 
next tc each wind direction 
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sf:pt!-:mi.ek 
Ml AN HOUHL'. :» r A i ION PRESSURE (Inch.-s of Hr) / FIELH PRESSURE 

Al.T i TU I)F. ( F ('et) AND ST Ar.’DARD DEVIATION 

'tution Pt' s-.urc/ I'i< l'i Pressure Altitude' , standard Deviation-- 
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OCTOBER 
WIND ROSE 

N 

7.1 s 7.5 
6.3 

Mean Hourly Speed: 6. 4 knots 

Prevailing Direction: SW 

NOTE: Average wind speed in knots for each direction is given 
next to each wind direction 
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OCTOBER 
MEAN HOUKLV S i AT ION PRESSURE (Inches of Hr) / FllvLÜ PRESSURE 

AJ.TÎTUDE (Foci) AND STANDARD DEVIATION 

Pn’ssurc/Ficlil Pressure Attitude — , otandard Deviation----- 

-1V 4 

-U7 

-81 

-34 

4-12 

♦ 59 
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+ 152 

+ 198 

+ 245 

+ 291 

+ 338 

+ 384 

+ 431 

T 47? 

+ 524 

87 

F
e
e
t 

(C
o

rr
e
c
te

d
 

fo
r 

F
ie

ld
 

E
le

v
ia

ti
o
n
) 



O
C

T
O

B
E

R
 

1 

I 

H
o
u
r o

f D
ay

 (E
S

T
) 





NOVFMnF-R 
WIND ROSE 

N 
NNW 6 9 NNE 

«• * S 7.7 
7. 9 

Mm. F. U 7. i) kn 

Pr(»v?ili» g I irrction: W WNW 

NOTE: Average wirJ in knots tor h direction is given 
next to each wind du ection 
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NOVEMBER 
MF.AN HOUR L\ .ST ATION PRESSURE (Inch s oi Hr) / FIELD PRESSURE 

AJ.T.rUDK (Feet) AND STANDARD DEVIATION 

'ialion Pr^sBurr/Ficl«l Pressure Altitude* 
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JO. 10 

. ). O'J 

10. 00 

Q0 ¿9.9S 
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V» 

ll r 

¿0. 90 
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29. 80 

29. 7S 

29. 70 

Z*. öS 

29. 60 

29. SS 

29. sii 

, .v.andaril Deviation----* 
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Local Forocort Jtudic’i

A. nijjecLivi' . orocr'nt ''tutilos

]. CLjcctivc Forocns*. wtudy for Air riins '?!.un.icrGtorTis. 

V.. Ru1<'t of Imrj

C. lieneral Synoptic iicmii. -ors

1. Temoorature

r. Visibility 

:i. Coilin- 

U. Precipitation 

Surface Ui'id

D. Sneclal Synoptic Types 

1. "nortlicnster"

P. V'int-- 'old Front 

3. Static .'IT' Front ’.i ti Uavec 

>1. Sprinc . rm Frc.nt

5. Gui;.t.r:r Cold Front

6. Leroud i il.sn

not reproducible
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A. i-T’-t ( H'.i'in:; r uih 

1 . OnjECTIVF P 'RECAST STUDY 

AIR MASS THUNDERSTORMS 

Mr. ■ H. Drennen 

McGuire Air force Base, Rev Jersey 



L. Background : Thunderntorra tcti/ity at NcGuire AHJ tot; a direct 
Inpact on operatlonnl activitier . TTiir ot octive method is dc ^ed to 
Increase the capability of the uuty forecaiter in predictin'? the occur¬ 
rence of thunderstorm activity at McGuire AFB (5 nautical wile radius) 
and in the local flying area (loo nautical mile radius of McGuire). 
Thin Study In designed to predict air-mass thunderstorm;. 

2. itie forecast lYoblem: Using data available from 1200Z observations 
(RAOB and n^O mb chart J^to determine if air-oass thunderstorms will 
occur at McGuire APB or in tiie local flyinf area during the afternoon 
and evening (I700 - ?400Z) in the months oi June through September. 

'. iVedlcotor Parameters Used : 

a. .''tun of 850 mb dev points derived fiom 1200Z soundiugs at J. F. 
Kennedy International Airport. MY (KJFK) and Dulles International 
Airport, Washington, DC (KIAD). 

b. Showalter Stability Index at KIAD at 1200Z. 

**• Kxplttoatlon of the Chart Used: This study uaea one nemograa. The 
IXilles Shovalter Stability Index is the absclaaa and the sua of the JPK 
and IXilles 850 mb dev points la the ordinate« The nomogm yields 
either a "YES" or "MO" decision on thunderetom activity. 

5« Limitations : This study only predicts alr^aea thunderstorms. 
Convective activity generated by fronts and/or squall lines will not 
always be forecast by this method. 

b. Kvaluatlon and Verification: Dependent data vas used from the 
period 1 June I960 through 30 September I968, and 1 June 1969 through 
30 September 1969« Independent data to teat the study vas taken from 
] June through 30 September 1970. 
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AIR MASS THUNDERSTORM STUDY 

SHOWALTER STABILITY INDEX AT DIA 
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/Khl^CATION STATISTICS 

Dei-ndent Data 

i June - jv September 19t8 and l^6(j 

Plying Area Terminal Area 

0 FORECAST 

YES NO TOTAL 

YES 73 2 75 

NO 8 136 144 

TOTAL 81 118 219 

f Correct 99Jl 

i YES Correct 90)6 

i NO Correct 99^ 

Heldke Skill Score O.9O 

FORE CAST 

YES NO TOTAL 

YFS 47 5 52 

NO 2? 138 167 

TOTAL iiti. 219 

ít Correct 

^ YFS Correct 62% 
î NO Correct 97^ 
Heldke Skill Score +O.63 

Independent Data 

1 June - 30 September 1970 

Plying Area Terminal Area 

FORECAST 

YES NO TOTAL 

YES 28 6 3U 

NO 10 72 82 

TOTAL -3§_ 78 ■ 116 

FORECAST 

YES 
— 

NO 

— 

TOTAL 

YES 26 12 38 

NO 12 66 78 

TOTAL -J8_ _2L 116 

f Correct 86jl 

i YES Correct 
I* NO Correct ‘ 92^1 

Heldke Skill Score +0.68 

Í> Correct 79)( 

i YES Correct 69)( 

i NO Correct Qyft 
Heldke Skill Score 4*0.93 
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THUN DKKSTORM STUDY STEP BY S1EP PROCEDUREH 

1. KJFTC 1?Z Ö50 mb dev point C 

2. KIAD 12Z Ö5O mb dew point Ç 

3. Sum of steps 1 and 2 _Ç 

U. Lifting condensation level (LCL) - KLAB (12Z) _mb 

5. KIAD 12Z 500 mb temperature (T) ç 

6. T' (temperature derived by following saturated 
adiabat from LCL to 500 mb)  Ç 

7. Step 5 minus step 6 (T-T1)  Ç 

8. Enter graph with data from steps 3 and 7 above. 
Forecast is (YES or NO) _ 
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1. :l;.ioiouüiii.i oj. c uLr< ,'u île’.’ 
.rt'ocs :'a'iron'^ 1J ). Duv'm' th' serin 

'-h1, ioLlowin rd• «ioi.slipG can be used 

'oi.it ¡md ;;r $ ter. vera turo in 
• i d siuiin r .nru -liru 'te >tcr bar,, 

'■>0 . redict J.O, , stratus at licOuirc: 

'us* 
a un rin.-. 

J.À u«.;, . oint at i..a.:isjui.. 1.cat.tug tine is above water 
reportin'' station : -bin Amb-’ose nr Vivo Vf.tboms): 

terap .rc »ore 
Fir: b’f 

b. If dew point is 
at 500 feet by sunrise. 

c. If dew noint is 
i-’Or; or r/flíATUS. 

1-2 de/rrees below water tenperature: CÏ iMUd 

3 or more der rees below water temperature: NO 

Tire following parameters can be used in predicting rain versus snow 

a. Surface temperature at onset 
of precip (°F) 

b. Height of freezing level (ft) 

c. B50 MH temperature (°C) 

d. IOOO-7OO JD! thickness (meters) 

RAEJ RAIN/SNOW SNOW 

jm-ho 3Ó-38 3^-35 

>3700 .00-:700 <800 

>-2 -2 to -¾ <-1» 

>30oO f30o0 

f 1 "•+ Vind 'r--'usts during tbe day -will equal the prevailing wind 
n'nnC’lt:- ^ 'i00/1,' ?0° mile western semiciiclc (as observed on the Oono , winds aloft chart). 

it Surface wind gusts based on pressure gradient between stations which 
tablr- Une peri'on(]icuLar to the surface wind flow results in the following 

STATION DISTANCE 

'iA :-AD3 :03 Nltr 

;L\N-ACK 312 NMI 

HAi.-TAY lo8 Nil 

PiuSSGURN GRAhiRNT WIND; 

k.5 ME 15 K 
Ó.0 MR 20 K 
9*0 IIP ao K 

12.0 MB kO K 

6.9 MB 15 K 
9.2 20 K 

I3.9 MD 30 K 
18.5 MB UO K 

SJ: MB 15 k 
3.2 MB 20 1; 
if. 8 1.3 30 1: 
o.-'f MB ito K 
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REPRODUCIBLE 
NOT 

J, 'Yî'f XT 

V-riT>ei-tturc 

s. lauy ty^cr oí operations ft require re sensitive to terrpern- 
•urej tske-oi'f performance, outside mn:‘ntenance, Port bix troon traininn, 

c. i treme temperatures r- corded at .'Icruire are 101°;' (observed in July, 
•e art, 'nid entember) end ~>i°F (obser'ed in February). 

( l) i:treme M^h tempera urer result from a persistent mT 
j- 1.-.7:: that has obtained extensive ai ditional heetinc by a lonr over-land 

t •ijcetor, withthe"coup-de-rrace" added, by the dov/nslope adiabatic heatiny 
as the air approaches McGuire from the v/est or west-northwest. 

(2) Hbrtreme low temperatures result when strong advection 
of cp air lasts for two or more days and the wind drops off in the evening 
allowing additional radiational cooling to further reduce the surface 
temperatures. 

b. One of the most complete references on maximum and minimum 
termoraturo forecasting is the USWB Forecasting Guide, "Maximum and 
Minimum Temperature Forecasting", which summarizes numerous methods 
of iorecastin™ these elements. 

Í!. Visibility 

a. Low visibilities are clos< ly correlated with low ceilings at 
McGuire. (77% of Wie time when the ce ling is below ?00 ft., the visibility 
ir below £ mile.) 

b. If on air mass stagnates over McGuire, visibilities will become 
progressively lower each day. 

?.. Ceilings 

a. All types of cloud cover as well as numerous ceiling limits 
art important to various flight operations at McGuire. The general state¬ 
ments concerning seasonal and diurnal visibility variations at McGuire are 
also true for ceilings. 

b. reminders for forecasting cloud cover: 

(1) After a cold front passage: partly cloudy skies during 
Wie day, clear at night regardless of shower activity over the Appalachians. 
If there is a closed low at U50 MB or "00 MB, there will be post frontal 
shower activity. 

(2) If the winds are in an easterly 'juadrant, the cloud 
cover will increase and the ceiling will lower (or remain constant) until 
the wind shifts to a westerly quadrant. 
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rooi iUtij;;

ijnccific icrocnstinr: problems concernin'; precipitation are
-!!: Lon3..y:

(l) Bcr.innin • or endinr tines.

.,rociT>itntion (i.e., Bain vs Snou, or Freer-inn i'.ain.)

b -suits oi sneciaL investigations made of three heavy snowstorms 
th t occurred during’ Februarjr and March of 1953. (Heavy snenvstorm means 
a ihU on inci^s or more S snow in IB hours, or a fall of 6 inches or 
■ lore in hours):

(l^ 'J>.;o OI the storms moved 103 from the Gulf area; the other storm, 
l.-er so.ere (but r'.sulted in si:: inches ol now), moved eastv/ard from, tne 
thlo /•'.lley.

( ) E 'oed on preci'pitation onset times of thes.- ® 
t^-on started at McGuire when the storm center passed the line: \,illmin--ton,

,;.G. - . ulaski, V-., - Akron, Ohio.

(3) Oeilinr dropped abruptly from 6-8000' to 500' with onset of 
■>reci; itat'on.

. Gurl.'ic ‘ winds

Gtronr surface \:inds at McGuire are critical to certain ground 
fu;.ctions as well is aircraft operations. There are t.iree categories o 
synoitic situations './hich result in strong winds:

il.) vigh.t '..•esterly gradient - most common during the :ri.nter months 
i-e ch.ii! ■ a mar.imu:' during March.

(. ) last CoastGtorms (includes hatteras type lo'. s and tro ica l

' ) Gustiress associated ’.rith thunderstorms (alt’, ough these create 
• to w.ie w i, i s ficqucncy is very low).

b. '.’iglit gradient type gusts:

a) Due to terrain effects, easterly winds are not as gusty as 
,-st rlv'-.inds (note 'that due to less friction, easterly winds are more 

lik Iv to approach gradient velocities than are the westerlies;.

c c ’ainder for forecasting './ind speed, gusts, and direction: .
the ;-o "ftMs dll ,-enerally be the HllC l3-hour 1000-500 thickness 
cte-dv wind equal G/: of th" r-eostrophic, .gust equal fUi.1 value Ox the rco 
stro..hie, direction 5-30° across isobars and to-.-ard icw pressure.



<i. liunderatoiT’ "uatincie: Maximum ^urts •lurin-’ thundorstorrs r- 
unnan.' equal to pr vailin x.lnd cueed at ';000 Peot. Use ’ inds .lo t 
Chnrt to detem.ine 'Povailin." ‘>000 ft. t/inds in f'.cluire area. 

e. ..ith a ueep sta<niant low near Tîcv.-foundlam ni ’ a ]arpe :¡if»h over 
the etntrav U.D., '.'inds of ’5-^5 knots may last for a period of several 
days. 



D. SPECIAL SYNOPTIC TYPES 

I. "NORTHEASTER" 

3-4 February 1961 

SYNOPTIC SITUATION: On 3 February a r.dge of Arctic air was oriented 

NE-SW from New England to weatern North Carolina. A low presaure 

¿yatern waa located over Ohio and a weak depreaaion over the south- 

eaatern U. S. At 500MB a cut-off low waa located in Illinois with a 

N-S ridge along the coast. By 4 February the 500MB low had deepened 

and moved eastward to south central Pennsylvania while the surface low 

intensified and moved north-northeasts ird to a position just off the N. J. 

coast. 

SIGNIFICANT WEATHER: Altostratus clouds appeared over McGuire at 

03/0140E. By 1000E snow began to fall and ceilings lowered to 1300 feet. 

Ceilings generally fluctuated between 100 feet and 1100 feet from 

03/ 1400E to 04/ 1600E. Gusty surface winds (above 25 knots) persisted 

from 03/2200E t 04/1800E. The maximum gust reported was 36 knots. 

Total b*'»* accumulation for the 48 hour period was 7. 3 inches. The 

following data depicts the beginning and ending times of precipitation. 

SNOW: Began 03/ 1000E Ended 03/ 1900E Began 04/0900E Ended 04/ 1900E 

SNO W it RAIN MXD: Began 03/1900E Ended 04/0000E 

RAIN: Began O4/O000E Ended 04/0900E 

OTHER COMMENTS: This storm was rather typical of Northeasters. 

Cyclogenesis took place in the southeastern U. S. to the east of the Appa¬ 

lachian Mountains and intensified very rapidly as it moved north-northeast- 

ward along the coast. The cold ridge of high pressure aided the storm's 

106 



development and wa« responsible for the precipitation falling primarily 

as snow. As the 500MB low began its eastward movement the flow which 

was southwesterly along the const backed to a southerly to southeasterly 

flow. This is a typical feature when the surface low intensifies and 

moves up the coast. 

Source: DAILY SERIES SYNOPTIC WEATHER MAPS, ES3A, February, 
1961. McGuire Observations from WBAN. 



soo MB COUrCURS fc SURF ACE- WEATHER CFART 

D ME/TIME 3 r cb 61/ 12002 



SOO MB CONTOURS Ir SURFACE WEATHER CHART 

DATE/ TIME 4 Feb 61/1200Z 

109 



WINTER COLI) FRONT 

19 - <’0 February 1°6l 

SYNOPTIC SITUATION: On 19 February a low pressure system was 

located just north of Lake Erie and a cold front extended from eastern 

Pennsylvania through northern Georgia. This rapidly moving cold 

front had moved off the coast the following day and a strong high 

pressure system dominated the northeastern U. S. As with most cold 

fronts which move from west to east with the associated low north of 

the Great Lakes, very little if any precipitation will accompany the 

front. 

t 

SIGNIFICANT WEATHE¡1: Ceilings and visibilities remained above 

5, 000 feet and 5 miles prior to, during, and after frontal passage. 

The wind gradually shifted from the southwest to the west-northwest. 

OTHER COMMENTS; The cold front passed McGuire at 19/ 1900E. 

Source: DAILY SERIES SYNOPTIC WEATHER MAPS, FSSA, February, 
1961. McGuire Observation from WBAN. 
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soo MB com OURS Ir SURFACE WEATHER CHART 

DATE/TIME 19 F«b él/1200Z 
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soo MB CONTOURS SURFACE WEATHER CHART 

DATE/TIME 20 Feb 61/1200Z 
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/ 
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3. STATIONARY FRONT WITH WAVES 

8-10 March 1964 

S ; NO PI IC SI i UA riON: On 8 March a stati jnary front with waves ex¬ 

tended from southern Virginia to eastern Texas and at 500MB a trough 

with a closed low in Arizona was oriented NNE-SSW through the western 

0. S. Southwesterly flow prevailed over the eastern two-thirds of the U. S. 

By 9 March the 500MB trough moved eastward to the central U. S. and 

was oriented N-S from South Dakota to western Texas. At the surface 

a elongated trough extended from the northeastern U. S. to eastern Texas 

w. h low centers in southern Arkansas and northern N. Y. The low in 

Arkansas deepened considerably and moved rapidly northeastward and 

oy the morning of the 10th an intense low pressure system was situated 

aiong the New Jersey coast. 

SIGNIFICANT WEATHER: Easterly flow prevailed on the 8th with the 

stationary front south of McGuire. Below minimum conditions (100 feet 

fc/'.r 1/4 mile) prevailed from 8/2300E to 9/1000E. The shallow wave 

• ne stationary front passed McGuire and conditions improved with the 

sct'hwesterly flow. With the advance of the low in Arkansas, surface 

wj ds again shifted to an easterly direction and ceiling remr.ined between 

6 /V. -1200 feet from 10/io30 - 1200E A thunderstorm was reported with 

the ct’.-.d frontal passage at 1300E and the wind gusted to 42 knots. Ceilings 

lifted to above 3, 000 feet by 2200E. 

OTHER COMMENTS: Easterly flow during the late winter and early 

spring is especially conducive to fog and stratus formation since water 
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temperatures are at a minimum and the cooling effect on an easterly 

airstream tends to saturate the air very quickly. 

Source: ET AC MICROFILM LIBRARY, March 1964. McGuire Observations 
from WBAN. 

ÎU 



SOO MB corn OURS K SURFACE W RATHER CHART 

DATE/TIME ê Mar 64/1200Z 
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^00 MB CO:: I OURS K surfacf w father chart 

DATE/TIME 9 Mar 64/ 12002 
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SOO MB CO; .'TOURS fc SURFACE WFATHER CHART 

DATE/TIME 10 Mar 64/ 1200Z 
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i*. SPRING WARM FRONT 

li - 14 March 1961 

StNOPTIC SITUATION: On 13 March a warm front extended from southern 

V ¡rgi'iia to a low pressure system in Missouri and a ridge of high pres¬ 

sure was oriented NNW-SSE from the southern tip of Hudson Bay to 

Lo g Island. A cut-off low at 500MB was stacked vertically with the 

surface low and the 500MB ridge extended from northern Wisconsin to the 

Nr rth Carolina coast By 14 March the surface low had moved northeastward 

• Lake Huron and a ridge of high pressure was now situated from the 

vj.!f of St. Lawrence to southeastern Pennsylvania. The ridge is a typi¬ 

cal feature which retards the northward progression of warm fronts, and 

at times tends to push warm fronts in a southward direction. This feature 

causes the winds in advance of the warm front to persist for long periods 

in a northeasterly to southeasterly direction resulting in low ceilings and 

visibilities. 

SIGNIMCANT WEATHER: Altostratus clouds appeared at 13/0400E and 

cellings lowered rapidly to 1200 feet by 0800E. Rain, sleet, and snow 

were reported from 0600E to 0900E. Ceiling picked up to 4000 feet by 

0900E and remained good until 2300E. By 14/0000E rain was again 

reported and from 14/0300E to 14/2300E ceilings fluctuated between 

200 feet and 900 feet. A thunderstorm was reported at 0642E. 

OTHER COMMENTS: The cold front passed McGuire at 14/1930E, however, 

cei.ings remained in the 400-600 foot range tUl 2300E. Warm fronts of 

this type are the most prevalent cause of extended periods of poor weather 
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and can occur throughout the year; however, tney occur more Irequently 

during the late winter, early spring and fall. In most cases a warm 

frontal passage will occur almost simultaneously with the passage of the 

cold front. It is more likely that the front will pass as an occlusion. 

Source: DAILY SERIES SYNOPTIC WEATHER MAPS, ESSA, March 
161. McGuire Observations from WBAN. 
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«400 MB Cf : TOURS *r SURFACE WEATHER CHART 

DATE/TIME H M»r 61, 1200Z 
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SOO MB ( OI ’ I OURS h SURFACE WFATHER CHART 

DATE/TIME 14 M*r 61/UOOZ 
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s. SUMMER COLD FRONT 

29 30 Julv 1963 

S i NOPT iC SIT JA I ION: On 29 July a colt frcnt -xte nd«d from Central 

Oh’.o to southern Illinois and the associated 500MB tr ough extended from 

Lake Michigan through central Illinois. Warm, moist air from the 

Bermuda High prevailed along the eastern seaboard. During the eve- 

ring, a squall line preceding the cold front passed McGuire. 

S.GN.F1CANT WEATHER: Thunderstorms were reported at McGuire 

Horn ¿9/ 1003E to 1100E. The squall line passed the station at 

29/2100E and RW- were reported. Frequent distant lightning was car¬ 

ried in remarks from 2000E - 2130E. The lowest ceilings were report¬ 

ed with the passage of the squall line - 3200 feet. 

OTHER COMMENTS: As with most cold frontal passages during the 

summer months, more weather precedes the front thar is ir the front 

itself. Thunderstorm activity is much greater in and tj the west of the 

Allegheny chain because of orographic effects. The m sture in the front 

¿s us aEy spent as the air descends on the lee side of ¿he mountains. 

Sc.rre: ETAC Microfilm Library, July 1963. McGuire Observations 
from WBAN. 
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^00 M13 CO.'! TOURS fc SURFACE WEATHER CHART 

DATE/TIME 29 Jul 63/ 1200Z 

McGuire Observations 

OIE 04E 07E 

2JP-OÍ-N 
y-ooV M 3sa 

7sr iiz 

1009/m 

¡0E 

80 Ml 
M^pfOZ/" 
V4ó4>*>oO 

13E 16E 

& 
7Q 

■éZ. 

/3V 
-07^ 

»00**0 
/00 o 

88 110 

4fP*27N 
li JS©/® 

19E 22E 

8/ IIO 

^JitoOü9 

7b »21 
7Ò&TIO/ 

'{s *•* 

123 



^00 MB co:HOURS tf SURFACE weather chart 

DATE/TIME 3Q Jul 63/ 1200Z 
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6. BERMUDA HIGH 

27 July 1963 

SYNOPTIC SITUATION: The Bermuda High is the predominant air mass 

affecting the eastern seaboard during the summer months. This warm 

moist air mass is responsible for the generally good flying weather 

which prevails during this period. Because it persists for long periods, 

the stagnated air mass tends to cause visibility restrictions during the 

early morning hours at the surface and with daytime heating the haze 

layer is lifted, and visibilities may be restricted at heights of 10, 000 

feet or more. Air mass thunderstorm activity, although somewhat 

infrequent at this station, is associated with the Bermuda High and 

usually occurs when this air mass has persisted for several days. 

The system illustrated is typical both at the surface and 500MB. 

SIGNIFICANT WEATHER: At 0400E the visibility dropped below 5 

miles and the lowest visibility recorded was 2 1/2 H at 0600E. The 

visibility increased to 5 miles at 1000E. 

OTHER COMMENTS: The following afternoon,thunder storms were 

reported at McGuire. 

Source: ETAC MICROFILM LIBRARY, July, 1963^ McGuire Observa¬ 
tions from WBAN. 



soo mb corn ours ir surface weather chart 

DATE/TIME a? 63/1200Z 
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