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Introduction

Thié study was'¢arriédbout at the requést of Kingv
‘ahd Gavaris, Cénsulting-Engineers; who’wished to héve
detailed weather information during the periods when
measuremenﬁsvwere being made for the‘envirOnmental impact
surQey being condﬁdted ih éénnectidn with the proposed
Rbute.18 ExtensiOn.in,NewrBrunswick'and,Piscétaway.’
 The eiéments which will be covered in this'report‘
include température,vrainfall, humidity, cloudiness, wind
speed and'direction,‘aﬁd estimates of atmospheriCIVenﬁi-
- lation. | | -
| 'ThiS‘reporﬁ.Will consider the‘followihgkthree
time periods: (l) Apri1‘2 through April 30,,i972;'(2)
Agril’lobﬁhrough_Aéfil 23,.1972, thevperiqdywhén mea-
surements.Were'made‘at the Frelinghﬁysgn Dormitory; and
(3):May_1 tﬁrOugh'May 15, l972,_thé period ﬁhen ﬁeasure¥
ments Were made at theyMUsic Building of Dougléss‘Col—
lége. v _ v v _
| Forveach of these time periOds, a comparison
will be made‘between weaﬁher‘conditioné in 1972'and the
“expectedV‘cdnditions basedvon long-term climatic "nor-
ma;s."_ invaddiﬁion,:é_ccmparisoh be£ween 1972_¢onditions
and "extreme"’conditions,that have occurred ih.ﬁﬁe‘past

will be included.,v



Temperature

April 2-30, 1972: (Table 1)

During the period April 2430; temperature aver-
aged about 3°F beibw the nérmalvof 51°F. Dailf’high
temperatures averagéd 4°F below thé normal of 62°F and
the daily low temperatures averaged‘2°:below»the normal.
of 40°F. | |

84°F was the highest temperature recorded atvNew
:Brunswiék during this period, which was not verylmuch
bélow the récord high‘temperaturg for April of 92°F which
was recorded,iﬁ 1941. | |
| The lowest temperature recorded during the April
2430‘period was 23°F, which Was well above the record low
for Aéril of l1°F_re¢orded‘in 1923. |

';“Apriljncrmally has five days with'minimum temper-
iaturés of 32°F or below. Of course, mos£ of these frost
days occur during the firstrhalf of the month since the
average date of laSt_spring frost is April 18. ‘in 1972,
there were six days»ﬁith minimﬁﬁ témperatureslof 32°F or
below, the last of which was April 10, thus indicating
tﬁe béginnihg of the frost-free period in 1972 eight dayév

earlier than normal.

April 10-23, 1972: (Table 2)
Température during this period averaged only 1°F

below the long-term average. The average high temperature



TABLE 1

TEMPERATURES (°F) DURING APRIL 2-30, 1972, AT
NEW BRUNSWICK, NEW JERSEY, COMPARED WITH
NORMAL AND EXTREMES FROM EARLIER YEARS:

1972 Normal

Mean Maximum 58 62

Mean Minimum 38 k40

Mean .48 51

Maximum 84 92 (1941)
Minimum 23 11 (1923) - -
Days < 32° 6 5

TABLE 2

TEMPERATURES (°F) DURING APRIL 10-23, 1972, AT
NEW BRUNSWICK, NEW JERSEY, COMPARED WITH

'NORMAL AND EXTREMES FROM EARLIER YEARS

1972 Normal
Mean Méximum 61 63
Meén Minimum 41 41
Mean | 51 ‘52
Maximum 84 92 (1941)
Minimum 29 22 (1950)
Days 5‘32° 1 2




was 2°F below the normal of 63°F, while’the average low
temperature of 41°F was exactly normal.

. The'highest temperature recorded was 84°F, which
'was 8°F below the record high. The lowest temperature
recorded was 29°F, which was only 7°F above the record
low for this period} | - |

Only one day.with a temperature of 32°F or less
occurred during April 10-23, 1972, compared with an

expected two days. .

May 1-15, 1972: (Table 3)

| Average temperature'duringfthis periodfwas very
close to the normal of 59°F. However, the average daily
high'temperature of 69°F was 2°F below normal and the
average daily Tow temperature of 49°F was 2°F'above the
normal These temperature departures resulted from the
unusually cloudy, ralny weather during the first half of -
May, 1972.

The hlghest temperature of 81°F was 13°F below
the record hlgh for this period and 3°F below the hlghest-
temperature recorded in, Aprll 1972.

The lowest temperature of 38°F was well above the
record low of 29°F, again reflecting the unusually heavy

‘cloudiness of this wet period.



' _ TABLE 3

TEMPERATURES (°F) DURING MAY 1-15, 1972, AT
NEW BRUNSWICK, NEW JERSEY, COMPARED WITH
NORMAL AND EXTREMES FROM EARLIER YEARS

1972 Normal
Mea.n Maximum _ 69 71
Mean Minimum 49 47
Mean | . 59 59 B
,_Maximum, L g1 94 (1930)
 ;Minimum. | o 38 29 (1907)

Days < 32° . o <1




Precipitation

April 2-30, 1972: (Table 4)

) Totalrprecipitation durihé this period was 3.05
inches which was 0,46‘incheé below the normal of 3.51
inéhes.~

Perhaps of greater importance for the purposes of

’ this'study,~however, is the fact that‘the number of days'

with precipitation of 0.0l inches or greater was 15 com-

pared with the normal of 11. Thus, although the total

rainfall accumulation during this period was slightly

below average, the number of rainy days was above‘normal.

April 10-23, 1972: (Table 5)

Rainfall during~this period was 2.12 inches com-

pared with the normal Qf‘l.64 inches. There were 9 days

during this'peind_With:a méasuréble amount 6f_precipita-

‘tion of 0.0l inches or moré compared with thefnormal°of'_

only 5'dayé; ‘These data emphasize the fact that.this

period was considerably more clbudy and rainy than the

- New Brunswick normals would indicate.

May 1-15, 1972: (Table 6)

' 4.86 inches of rain fell during this period which.
was more than»double the normal amouht‘bf l.él’inches._’
Théﬁhumbef of'days‘With meésurable rainfall was 10 which
was nearly‘dodble'the éxpecte& number of 6 days;  This .

was"ah'unuSually‘wet peridd."



TABLE 4

RAINFALL (INCHES) DURING APRIL 2-30, 1972; AT NEW
BRUNSWICK, NEW JERSEY, COMPARED WITH NORMAL

1972 Normal
. Rainfall Total 3,05 3.51
Days > 0.01" | 15 11
TABLE 5

RAINFALL (INCHES) DURING APRIL 10-23, 1972, AT NEW
BRUNSWICK, NEW JERSEY, COMPARED WITH NORMAL

1972 Normal
Rainfall Total | 2.12 . 1l.e64
DaYs P 0;015 ' ‘ - .9 v : 5

TABLE 6

 RAINFALL (INCHES) DURING MAY 1-15, 1972, AT NEW
BRUNSWICK, NEW JERSEY, COMPARED WITH NORMAL

1972 , ' Normal

Rainfall Total 4.86 1.81

Days > 0.01" 10 6




o Humidity
April 2-30, 1972: (Table 7)

The mean maximum relative humidity during this
period was 82%. bThe daily maximum relativé humidity
usually occurred during the early morning hours, before
sunrise. There were 13 days during this period when the
maxihum relative humidityvexceeded 90%.

The mean minimum relative humidity was 36%. The

daily minimum usually occurred during the early'afternoon
at about the time of maximum temperature. ‘The lowest
humidity recorded at New Brunswick was 15% on April 21.

Normal maximum and minimum relative humidity data
are not available for Ne% Brunswick. Howéver, normal
relative humidity at Newark Airport at 1 A.M. in April ié
64%. This figure should be close to thé normal maximum.
The normal relative humidity at Newark Airport at 1 P.M.
| in Aprilfis 46%, This should be close to the ndfmal
minimum. | | | | ‘

‘.Although rainfall during this period Was”slightly
belonﬁormal, the high.ffequency‘of rainy days caused
higher than normalvrelative humidities, especially during

- the morning hours.

—

April 10-23, 1972: (Table 7)
" During this period in New Brunswick, the mean

maximum relative humidity was 81%. There were 9 days



TABLE 7

RELATIVE HUMIDITIES (%) AT NEW BRUNSWICK, NEW _
- JERSEY,  DURING THE PERIODS OF APRIL 2-30,
’ APRIL 10-23, AND MAY 1-15, 1972

. April 2-30 April 10-23 May 1-15

Mean Maximum _" 482 | él. 85

' Mean Minimum - 36 41 - 42
Minimum and Date 15 (21st) 15 (21st) 23 (12th)
Days > 90% : Y qs 9 8

1 A.M. Normal a . ‘ _
- Newark C B - 64 64 70

1 P.M. Normal at B v | 3
Newark . . 46 46 ) 51
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with maximum relative humidity in excess of 90%.
' The mean minimum relativévhumidity'was‘41%; The

ioWest relative huﬁidity_recbraed.waS‘15% on ﬁhe 21st. |
| ' 'Thé‘April normals for Newark Airport of 64% at
1 A.M. and 46% at 1 P.M. should also be répresentative of
thexﬁormal ﬁeXimum and minimum during the April 10-23
Peridd.v o . | |

’ ' This peiiod wés‘also considerably‘more‘humid than

‘normal, especially duringvthe morning hours.

May 1-15, 1972: (Table 7) |
' ' Thé‘mean déily‘maximum'rélativé humidity during
this'periOd was 85%.  Tﬁere-were 8 days durinq this period
with maximuﬁ’télafive humidities in.ekéess of 90%.
bffThe'meéﬁ minimum relative humidity Waévdz%; The
ioweét‘felafiyé humidity was 23%vdn-May'12. |
‘The’nérmél‘l A.M. relative humidity at Newark Air-
port is 70% and the‘normal l,P;M.Wrelative hﬁmidityvis:
518, | | | | | |
__Siﬁce thé May 1-15, 1972, period was ﬁnUSually
»wet,‘it is not surpriéing that this wés a peribd'of'above
vnormal_hUmidity, especiéliy:dﬁring‘the earlyvmofning |

hours.

Cloudiness

The'nearest'location to New Brunswick where regu-

lar cloud observations are made is Newark Airport. Since
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a complete summar§ for each of the 24 hours will not be
vavailabie»fo: several weéks, teletype reports from'Newarkv
Weré,uSedvtovcompile thebclOudiness’data for the four day-
 light héurs;df 7 A.M., ld A.M., 1 P.M., and 4vP.M.;.East~
ern_Sténdard Time. During the périod covered by this

study, frequent comparisons of sky cover between New Bruns-
wiék éndeewark Airport were made. The results indicated |
that with very few exceptions the cloudiness at Newark Air-

“port is quite representative of cloudiness at New Brunswick.

April, 1972: (Table 8)

| "vWiﬁh”the'eXCeptiohvof the 1 P.M{bdata, the number
of cleér,days'during April, 1972, was below'ndrma1.  Thus,
theicombined ﬁotal of cioudy and par£1y cldudyvdays is
“above normal for the hours of 7 A.M., 10 A.M., and 4 P.M.
'TheSé*résul£§'afé ¢bn$iétent'w1th'the'above nbrmal:humber
'éf rainy days, since i£,is quite ﬁoséible for a rainy day

to be partlY'Clbﬁdy as weli as cloudy.

May 1-15, 1972: (Table 9)

The number of clear days during_May 1-15 was less
than normal at 7 A.M., 1 P;M., and 4 P.M. Thus, only at
10 A.M. was the combined total of cloudy and‘partly cloﬁdy
days equal tobnormal.’ At the oﬁher'ﬁhree hoﬁrs, the com-
bined total'of’cloudyvand partly cloudy days was above
nbrmal'which‘iSVCOﬁsistent'With thé‘abo#e normal number -

of rainy days.
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. - | " TABLE 8
' NUMBER OF CLEAR, PARTLY CLOUDY, AND CLOUDY DAYS DURING
APRIL, 1972, COMPARED TO THE NORMAL CLOUDINESS DURING

SELECTED DAYLIGHT HOURS AT NEWARK AIRPORT, NEW JERSEY

1972 _ Normal
7o 10A 1P - 4p 7A 10A 1P 4P

‘Clear! 9 7 .8 6 10 9. 8 8
'Paitly cloudy? 5 8 8 12 3 4 5 5
Cloudy3 16 15 14 12 17 17 17 17

lclear = sky cover 30% or less.
2partly cloudy ='sky'cdver 40% to 70%.

:3cloudy = sky cover 80% to lOO%.V

TABLE 9

' NUMBER OF CLEAR, PARTLY CLOUDY, AND CLOUDY DAYS DURING
MAY 1-15, 1972, COMPARED TO THE NORMAL CLOUDINESS DURING
'SELECTED DAYLIGHT HOURS AT NEWARK AIRPORT, NEW JERSEY

: 1972 - ' Normal
7A 10A 1P 4P 7A 10A 1P 4p

Clear! 4 4 33 5 4 4 4
pPartly cloudy? 1 4 5 4 2 3 3 3
_- 10 7 7 8 8 8 8 8

Cloudy3

lciear = §ky*covérb30% or less.
 2Part1y cloudy = sky cover 40% to 70%.

. ~ 3cloudy = sky cover 80% to 100%.



13

Atmospheric Ventilation
Poor étmospheric ventilation is usually associ-
“ated with pefiods of lqw wind speed (uSually_less than 8
mph) , especially Whenllow-levelitemperature inversions
_are present. TheseICOnditions are far more frequent at
night, since Ciéér skies at night almost always produce
nocturnal rédiation'temperéture inversions/acqompanied by -
light winds.  On1y when strong windsvpetsiét through the
| night will cléarvskiés occur without the présence of a
temperature inversion.

Mbst:of the. time, the nocturhal'temperature
'inversion will_be "burned off">by late morning of the
following day. ‘This is usually accompanied by improved
'aﬁmosphericAventilation, visibility,.and‘hir‘quality'
during the‘midfday and afternoon hours. However, occa-}
sionally a combination of meteorological factbrs may
| cause the temperatufe inversion and light‘winds tq per—
sist throughbut the daylight hours. A.stégnant or slqw%
moving~high-préséure area on the weather map iS'mdst
often responsible forjpersiStent poor ventilatidn. Most
'serious airbpollution episodes, during which-atmospheric
.stagnation»hés persisted through several daysvand nights,
have occurred under conditions of light winds-and'strong
' temperéture inversigns assoéiated with stagnant high—
pressure areas._‘Seventy-six percent of these periods

-~ occur during the months of‘September through December.
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On the other hand, when good ventilation associ-

ated with strong winds occurs in the early morning hours,

.lt usually persists throughout the day.

- During the time periods of 1nterest in thlS study,
a number of dates could be identified, on the basis of
wind 3peed} visibility, and cloudiness, as dates when

poor ventilation occurred during the night and early

- morning hours followed by improved ventilation later in

the day (Table 10).
On a few'dates, poor ventilation persisted through-

out the day and into the following night. HoWever, there

‘were no two consecutive such dates, and no stagnant high-

pressure areas over New Jersey during April, 1972, or
MayllS 1972, IR

There were many days when good ventilation and

- relatively strong, gusty w1nds persisted throughout the

day. These dates represent periods when general air pol-
lution levels would be expeeted to be low; Dates not
1ncluded in Table 10 were dates which could not be clearly
1dent1f1ed as hav1ng either poor or good ventilation.
Further informationﬁonvatmospherlc'stability would be
fequired in‘erder to deﬁermine the atmospheric ventilation

on these dates.



TABLE 10

15

DATES OF POOR AND GOOD ATMOSPHERIC VENTILATION AT
NEW BRUNSWICK, NEW JERSEY, DURING APRIL, 1972,

AND MAY 1-15, 1972

April May
‘Poor all |
~ day 4%, 6, 13* 3%
Poor in 10, 11*, 12, 19, 1, 4*, 6, 14*, 15
AiM- . 20*' 23*, 28, 29, 30* ,
Good all 3, 5, 7%, 8%, 9, 14, 5%, 9%, 12, 13
day 17, 18, 21, 25, 26, 27 .

*Day With’precipitatién.
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- Wind Speed and Direction

Normals of wind speéd and wind direction are hot
available fofINew Brunswick. HoweVef, ten years ofl
hourly wind observations for Newark Airport have beén_
summériZed"and ére.quité representative of wind in the
New,Brunswi¢k area. | |

‘Fof.Neﬁ Brunswick, during April and May, 1972,
only one wind»observation each day is available&due to
thé Qind recorder being inoperative. This bbservation |

was made at 8 A.M. EST during April and 7 A.M. EST during

 May. These'observatiohs were compared with wind speed

~and direction at Newark Airport for 7 A.M. EST.

Normally, during April, the most frequent wind
direction is West Northwest which occufé with évfrequency
of 9%. South Southwest, Southwest,‘and West‘SOUthwest
all occur withba ftequency of 8%. «Average windvspééd
from the’Northwest'is stronger, 14 mph,_comparéd‘with'
éniy,lo.mphvfrom the Southwest. Wind speeds of less than
8 mph occur With a'fréquency of 4% from the Southwest,
compaied with only 1% f:omlthe Northwest.

DuringxMay, hormailyvthe most freduent wind»direc-
tion is from the Southwest which occurs 10% of the time.
Northwest windé occur>only 7% of the time in May. How-
eve#, as in April; Nofthwest winds are stfonger, averaging
13 mph cOmpatéd with only 9'mphvfrom the\Soﬁthwest. ‘Wind

speeds ofvless than 8 mph occur with é frequency of 5%
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from the Southwest compared with only 1% from the North-

-west.

April 2-30, 1972: (Table 11)

During this period, the wind direction at New

Brunswick at 8 A.M. EST was from the Northwest and West

‘JoniS days,'from the North on 4 days, from the Southwestb

on 3 days, and Calm on two days. Seven other directions

were’recordedion'one or two days. At Newark Airport at

7 A.M. EST, wind direction was from the Northwest and

Southwéstboh 5 days,rfrom the North on 4 days, from the

Southeast on 3 days, and Calm on two days.' Eight other

directions were reported on one or two days.

' Avefage wind speed at New Brunswick at 8 A.M. EST

'auring_this_period was 5 mph. The maximum was 12 mph

from thesNorthwest; The mornings of April 16th and 20th
reported Calms at 8 A.M. At Newark Airport the 7 A.M.

EST’wind:spegd‘averagéd 7 mph,' The maximum was 16 mph '
froﬁ the1N6r£h. Calms wgré reported on the mOrhings dfv

April 16th and 28th.

Agril 10-23, 1972: (Table 11)

| » Ddrihg this period, the wind direction aﬁ New
Brunswick at 8 A.M. EST was from thé‘NorthwéSt, West, and
Southwest‘on“£w01daysLeéch; 2 days wete‘Calm,andf9 other
directions occurred on one day each. At Newark'Airport,

at 7,A;M. EST,'SouthWeSt winds occurred on 3 days, winds
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TABLE 11

COMPARISON OF EARLY MORNING WIND SPEEDS AT
NEW BRUNSWICK AND NEWARK AIRPORT DURING
- APRIL, 1972, AND MAY 1-15, 1972

April 2-30 April 10-23 = May 1-15
(8 A.M. EST) (8 A.M. EST) (7 A.M. EST)

' New Brunswick

Mean " 5 mph - 4 mph. 7 mph
Maximum =~ 12 mph (NW) 10 mph (NW) 18 mph (NE)
Minimum Calm (16th Calm (16th calm (6th

and 20th) and 20th)  and 13th)

_Newark (7 A.M. EST)

Mean - 7 mph . 6 mph .  6'mph‘
Maximum 16 mph (N) - 12 mph (E) - - 18 mph~(NE)
Minimum  Calm (16th . Calm (l16th)  Calm (6th

- and 28th) and 13th)
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ffom Northwest and Southeast were reported twice, there
was one Calm, and 6 other directions dccurred.on one day"
eéCh. | | | |

Wind speed at New Brunswick at 8 A.M. EST aver-
aged 4 mph with a maximum of 10 mph from the Northwest.
The mornings.df April 16 and 20 were Calm at this time..
Newark Airport at 7 A.M. had an.average wind speed of 6
mph with a maximum'of 12 mph from the East. April 16 was

also Calm at Newark.

May 1-15, 1972: ' (Table 11)

' During this period} the wind direction at New
vBrﬁnSwick’at 7 A.M. EST was from the_West~and'Southwest
~on two aays each, there were two Calms, and 9 other
| directions occurred on one day each. At Newark_iirport
| at 7 A.M. EST, the wind direction was from the Southwest
on 4 days, from the Northeast and‘Southeast on two days
. each and there were two Calms. Five other directions
werelreporﬁed on one day each.

- Wind speed_at New Brunswick.at 7 A.M. EST aver-
aged 7 mph. The maxiﬁum was 18 mph from the Northeast.
Calms_were‘reCOrdgd on Ma§,6 and 13. At_NewarkvAirpbrt
at 7 A.M. EST, the averégevwind speed waé 6 mph. The
maxiﬁgm was iB mph from the Northeést. Calms weré‘
recorded on May S_ana 13. .

A.detailed-summarthf wind and cloudiness at
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Newark Airport, based upon eight observations daily, will
be available from the National Climatic Center in about
one month. When avaiiabie, these data will permit a more
detailed ¢omparison of Aprii, 1972, and May 1-15, 1972,
~with the normal wind and cloudiness to be expected during

these periods.
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