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CLIMATE OF PENNZYLVANIA
HTRODUCTICH

Thioc publicotion consiuta of 2 narrative that describeo gome of tho.
principal climatic fcotures end a number of climeatologlcal summaries for
stations in various geographic reglons of the State. The detalled
information prosented should be asufficient for general uce; however,
go=2 uocrp nay rcequires additional inforc:tion.

The Natfonal Climatic Center (HCC) locatszd in Acheville, NC 1z author-
i{zed to perform spectial mervices for othar governzent agencics and for
private clicnts at the expense of the rectester. The azount charged {n
all cazses 13 intcnded golely to defray tha cxpenoen incurxed by the
government in patisfying such specific reguestoc to the best of fvs
obility. It io cssential that requeasters furnich the NCC with a precisc
statexcnt deceribing the problen so that a cutuel understanding of the
apecificar ‘ona ia reached.,

Unpublished climatolopical summaries have been prepared for a wice
varloty of uncra to [it specific applicaclona, These fnclude wind and
tenperature atudiea at airporre, heating znd cooling degree day infor-
mation for ecnergy studics, and many othors. Tabulaticna grodurced a3 by-
products of wmajor projecto oftcn contain information useful for unrelcted
cpecial problemas, A copy of cach tabulatlica on file at the Center may
be obtained for the cost of duplicatioan.

The Heans and Extremns of metcorologiceal oricbles 4n the Climatography
of the U.S. Ho.20 scries are rccorded by cocervers in tho cooperative
network. The Normals, Meanu and Extremz2a in tha Locsl Climetological
Data, anauals arce couputed fron obaervaticna taken by Natianal VWeother
Service peraonnel who are gencrally locatsd at airports.
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CLIMATE OF PENNSYLVARNIA

TOPCCRAPHLEG FEATURES - The crratic courac of the Delawvare River L3 the
only natural boundary ot! Pcansylvanfa. All others are arbitrary bound-
aten that do not conform to physical feanturcs, lotable contrasts in
topography, clicate, and soils exist. Within this 45,126-squarc-cile
area lies & great varlezy of physical lond forms of which the cost
notable is the Appalaechian Mountaln systen composed of two ranges; the
Blue Ridge and the allegheny. These mountaing divide the Commouwealth
{nte three nmajor toponraphical ascctiong. In addition, two plains arecas
of relatively swmall sizc also exist, onc in the southecast and tho other
in the northuest.
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In the eoxtreze goutheast 13 the Cosstal Plain pituated alonpg the Dela-
wvare River gnd covering an arca 50 miles long and 10 miles wide. The
land is low, flat, and poorly drained, but has been improved for indus~
trial and com»ercial use because of its proximity to occan trancporta-—
tion via the Delaware Ziver. Philadelphia lies alcost In the center of
this area.

Bordering the Coast. Plain and extending 6O to £0 niloa northwast to
the Blue Ridge {8 the Pilcdoont Platesu, with clevations renging froa 100
to 500 fect ond including rolllng or undulating uplends, leu hille,
{certile valleys, and wvell drained osofle. Theco features, cosbined with
the prevailing clicate, have alded this area in beconing the leczding
agricultural section of the State. Good pasturce, productive land, and
short distances to =arkeis have resulted in dairy feroing becosing one
of the leading agricultural activitica., Another activity la the groving
of frule, prinmnrily arples and peaches. Gentle hillatde alopes provide
an cxcellent place for fruft trees, av cold alr dralnage helps to pre-
vent unacasonable freczing teoperatures on thacae olightly elevared
landas. The area has rzny orcharde, with Adacs County loading all others
wvithin the region in the production of apples. The clizata and cofils in
the Lancester County arca are capecially well gsulted for the grovwing of
cigar leaf tobacco, as {3 pointed up by the fact that Pennsylvania ic
the leadinp producer of cipar lcaf of any type im the YNation.
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Just northwesat of the Pledrmont and betucen the Blue Ridge and Allcgheny
Hountainn 1s the Ridge 2nd Valley Reglon, in ulifch forceted ridpea
alternate with fertile and extensively foarned valleys. Vegetables,
groun prizarily for canning, are ithe leading crop. This haa lcd to a
well developed canning industry, vhich 1z concentrated in the cfiddle
Susquchanna Valley. The Ridge and Valley {rovince 1s 80 to 100 rilcc
wide ond characterized by parallel ridges and valleys orfented norch-
cant-gouvthwest. The countala ridges vary {rom 1,200 and 1,600 feet
above sca level, with loucal relief 600 to 70 fect.
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Borth and west of the, fidge and Valley Repiszn and extonding to tha lew
York and Ohjo borders in the area known as the Allegheny Platcau. This
i{s the largest natural division of the State and ocruples rvora than half
the arca. It {3 crossed by many deep rarrcov valloyn and drained!by the
bDelaware, Susquchanna, Allegheny, and Mononzahela River systems. Ele-
vations are generally 1,000 to 2,000 feot; hovever, aone unountain peake
extend to 3,000 feet. The arca i{n hcavily woodad and azong tho wost
rugred in the State. Numeroun lakes and svanmpe characterize thio once
glaciated arca, crcating a very picturcuque landscape; this is par~
ticularly outntanding in the morc nartherly counties. The combination
nf 1aken and forcents at elevatfons high encuzh to koop summer tempera-
tures confortable and {ta locatloa close to heavily vopulated ctties

have nade the Pocono Mountoin area o leading tourist ond recrcational
center.

Pordering lake Eric is a narrow A0-mile atrip of flat, rich land three
to four milenr wide called the Lake Eric Plain., Fine alluvial noflo and
favorable climate permit intensive vegetable and fruit cultivarion,
which {8 typtcal of the wuch larger area surrounding Lake Erie.

Eastern and central Pennsylvania drain into the Arlantic Ocecn, while
the western portion of the State lies in the Onlo River Basin, oxcept
for the Loke Erfc Plain in the northwest, shich is drained by o nusber
of snall sti. s into Lake Erie. The Delzeare Rivar. vhich forms the
castern boundury, drains the castern purtion and flows fnto Delaware
Bay. The Susquchanna River drafns the central portion and flows into
Cheaspeoke Bay. In the weatorn portion, the Alleghaony and the Monongza~
hela Rivers have thef{r confluence at Pitteburzh to forw tho Ohio Rivar.

Floodr ray occur during any month of the ycar in Pennsylvania, although
they occur with greater frequency in the spring nonths of March and
April. They nay resulr from heavy rains during aany secason. Generally,
the moast widespread flooding occurs during the wianter and cpring vhen
assoc:ated with hecavy rains, or hecavy railns cozbined with snownolr,
Serious local flooding sometiwmes rrsults frez fce jams during the cpring
thav. llcavy local thunderstoro rains causc scvere flazh flooding in
nany arcas. Storos of tropical origin sonaticoes depexitr flood-producing
raina, especfally in the eastern portion of tho State.

Flonds may be expected at least once in u=dit yeors. lor [nstance, flood
stage at Pletoburgh fu exceeded on tha zverage of 1.3 times per year,
based on the long-—term record. ilovever, floads of potable coverity and
wagnitude for the State occur about once in cight yearn.

GENERAL CLIMATIC FEATURES - Penanylvenia 15 gonerslly conuidored to have

a hupid continental type of climare, but the varied physiographic featuros
have a marknd cffcct on the weather and clizato of th: various oections
vithin the State. The prevatling westerly vinds carry cost of the
veather disturbances that affect Peonsylvania from the intorfor of tho
continent, so that the Atlontlc Occan has only limited influonce upon
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the clicate of the State. Coasstal storms do, at times, affect the day-
to~day weather, copecially in caatorn sections. It is here thot storosy
of tropical origzin have the greatast of fect within tho State, causing
flooda in some instances.

Throughout the State temperatures generally resain betwecen 0° and 100°F
and avcrage from near 47°F annually in the north-central sountaine to
57°F annually in the extrene southcast. Tha highest temparature of
record in Peansylvanla of 111°F was obuerved at Phoenixville July 9 ond
10, 1936, whilc the record low of -A42°F occurred at Smethport January 5,
1904.

ct

Summers arce Renerally warnm, averaging sbhout 6B°F along Lake Erio to 74°F
in southcastern countiesn. High veaperaturen, 90°F or abova, occur on an
average of 10 to 20 days per ycor In woot sectlons; bul occaalonally
southeantern localities may experience a scason with sy pany as 30 days,
while the extreme northueat sverapes an fow ao fou. cuyc annually. Only
rarcly does a sumzer pass without exceasive temperatures beilng reported
somewhere in the State. However, there are placas such as irmediately
adjacent to fake Erfe and at sozc higher olevations whore readings of
100°F have never been recorded. Dzily tenperaturces duriny the waro
scason .iunally have a range of about 20°F ovor much of the State, while
the dally tange in winter {s several degrecs losas. Durlianpg %he coldest
mantha remperatures svevrage near the freezing point with deil, mininun
readiags soretimes near 0°F or below. Froezing teaporatures occur oan
the average of 100 or more daya annually with the greatast nuzber of
occurrences in vountalnous reglons. Records schow thot freezing tempera-
tures have occurred goocubiere {n the State duvring all conths of the year
ond below Q°F rcadings frea lovember to April, inclusive.
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Precipitatfon 18 foirly evenly distributed througkout the ycar. Aanual
amnunts generally range berween 34 to $2 iaches, while the majority of
places receive 38 to 46 inchen. Greatest axzounts usually occur in
epring and gucxzer ronthe, while February is the driost wmonth, having
about two inches lems than the wettast wonths., Precipitation tends to
be so=ewhat preatzr ln eastern gections Que pricarily to coastal storoa
which onccosionally frequeat the area, During the warn secsnen thean
gtoras bring heavy roin, uhile in wintevr hravy tasw or o nixture of raln
and nnnw ray be produced. Thunderstorms, uvhich avarage betwecon 30 to 35
per year, arc concentrated in the warn wmonths and ave responsible for
wost of the cummertime ralnfall, which averages from 11 inchea in tho
northveant to 13 inches in tho cast. Occaslonally dry opells may develop
and perajiat for scveral months during which tice monthly procipitation
pay totsl less than one-quartor inch. ‘lhoso periods alusst nevar affect
all nections of the State at tho asnme clwvoe, nor are they conftinod to.any
particular scason of the ycar. \Wiater precipitation ts usually throo to
four fnches lecss than sumcer rafnfall and 1o produced most freguantly
froon northenstwvard-moving ctorwas. When tceaporatures aro low onourh
these storms comctinmes cause hicavy snow which may sccunulate to 20
inches or oore. Annual snowfall vanges botwaon wide linita froa year ve
year and place to place. Soxze yoars aro quite light as onoufall cay
total lecas than ten inches while othor ycars way produce upwards to 100
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inches, woatly in northern and nmountainsus areas. &snnual cnowfall
averagen from about 20 inches in the cx:ireme southeast to 90 inches in
parts of Mckean County. Measurable anev generally occurs botucen Novenm-
ber 20 and March 15, althouph gsnow has tecen obsoerved as carly as the
beginning of October and es late as May, cspecially in northern coun-
ticu. Greategt ronthly acounts ususlly fall in Dececber and January;
howecver, greatest ocounts from individuzl storms generally occur in
Harch ns the moloture supply wncrcaszes with the annual march of tem~
perature.

A3 wentioned earlier, hurricancs or low prescure systeas with a tropical
origin scldoxa affece the State. Damages es a result of hurricane winds
are rare and usvally confined to extres: castern portions. llowever,
nature'sn wont violent stor=, the tormads, does occur in Pennoylvenla.
St leant oune tornado haa been noted 1o alnmast all countles uince the
advent of severe ytorma vecords In 1354, On the asverapge, six or seven
tornadoes arce obscurved annually {n Pennsylvania, and the State ranks
27th nationally. June ig the nonth of nighest frequency, followed
closely by July and Augzust. Principal arcss of tomado concentration
are in the extrez=z northwest, the Southuvest Plateau, and the South-
ecstern Plednont. The frequancy in the latter arca is the highest in
the State nor squarc sfle, sinllar to what 1z obacrved in portions of
the Midweuntern Unfited States. lany of the tornadocs in Pennsylvanic
have caused relatively olnor daragez.  dswaver, gseveral have claimed °
lives ond dealt severe local cconomate cetbacke. The nioat degstructive
activity occurred June 23, 1944, whca threa tornzdoes raked tho south-—
wveatern portion of the Coz=snuealth, 2illinz 45 perzoas, injuring an—
other 3062, ond causing over $2 nillien In property dacsze.

Yore detailed inforrcation 4s given for ezch of the four rather distinct

THE SOUTHEASTERN COASTAL PLAIN AND PLECISUT PLATEAU - In this reglon the
sumscra are leng and at tices unceafortadbly hot, Dafly tezperaturces
rcach 90°F or above on the aversgze of 25 days during the cu=ser sceonon;
houever, readings of 100°Y or above aro ceoparatively rare. Froo asbout
July 1 to the middle of Sceptexzber this atea occaaionally cxnericnces
uncoofortably warn pericds, feour to five las - o . uwslil oLnosunlth,
during which light wind coveczent end hizh relative husidity aske con-
ditiona oppressive., In gencral, the winters are cozparatively uild,
with an average of less than 100 days with miaizmun texmperatures below
the frecezing polnt. Temperatures O0°F or lcuer occur at Philedelphia, on
an average, one vinter in four, and at Harriosburg onc ia three. The
freceze-free scaszon averages 170 to 200 days,

Average annual precipitation in the arcc ranzes froxz about 30 inches in
the lower Susquchanna Valley to about 46 in Chester County. Under the

influcnce of an occasional cevere coactal storp, a normnl wonth's rain-
fall, or more, may ocecur within u period of 48 houra. The average

o

scaconal snowfall io ghout 30 inches, anl! filelds arc ordirarily onow
covered about one~third of the tizme durizg tho winter cezuzon.
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THE RIDCE AMD VALLEY PROVINCE - This repion does not have a true moun-—
tain type of climate, hut it doecs have wany of the charancteristics of
such a clinmate. The wmmuntain-and-valley influence on the air rcovewments
causes sonevhat greater temperature extremes than are expericnced in the
southcastern part of the State vhere the modifying coastal and Chesa-~
peeke Bay influcnce hold them relatively constant, and the daily range
of temperature iancreases gomewhat under the valley Influences.

The cffecte of nocturnal radiation in the valleys and che tendency for
cool nir massen to flow down then at night rosulr in a shortening of the
groving scason by causing (reezes later in spring ond carlicr ian fall
than would otherwiac occur. The growing (freeze~free) scason im this
scction is longest in the nmiddle Susquchanna Valley, where it averapes
about 165 days, and shortest fa Schuylkill and Carbon Countfco, averag-
Ing less than 130 dayn.

The annual preclpitation in thio area has a mean value of three or four
inches more than in the southeastern part of the Statae, but its geo-
graphic distribution is leos uniform. The mountain ridges are high
enough to have some deflecting influence on general storm winds, while
suzmer showers and thunderstorms are often shunted up the valleys.

Seasonal snc “all of the Ridge and Valley Province variecs considerably
wvithin short dictanceas. It 15 greatent in Somorset County, avaraging 138
inches in the vicinity of Soacrset, and least in Huntingdon, Mifflin,
and Juniata Counties, averaging about 37 inches.

TUE ALLEGHENY PLATEAU -~ This region han a contineantal rype of climate,
vith changeable temperatures and rore frequent precipitation than other
ports of the Statc. In the uore northerly scections the influence of
1ntitude, together with higher clevation and radiation conditions, cerve
to make this the coldest arca in the State., Occasionally, winter pini-
nua temperatures are severc. The dally temperature range is fafirly
large, averoging about 20° in nidwinter and 26° in midsucmer. In the
asouthern counties the dafily teaperature range {8 a few degreec higher
and the same may be seid of the normal annuil ranga. Becauco of the
rugped topography the freeze-free aeason is varichble, ranging betwucen
120 days fn the north to 175 days in the couth.

Annual precipitation han o wean of about 41 inches, vunging from lecs
than 35 inches in the worthern parts of Tioga and Bradford Countics to
zore thon 45 inches in parts of Crawford, Warren, and WVayne Counties.
The ncasonal snowfall aveiages 54 inches in northern arcas, while south-
ern sections rcceive several inches lecs. Flelds are normally snow
covered three-fourths of the tice during tho winter scason. With rapid-
ly flowing ntreama in the Ohio Drainage gystenm (except tha llonoagahela),
it io fortunatce that thio patrt of the State 1o not subject to torrential
rajins such a3 gomectimes occur along the Atlantic slope. Althoupgh aver-
age annual precipitation iag about cqual to that for the State as a
whole, it uoually occurs in smaller awounts at more frequant imtorvalo;
24{-hour rains cxcecding 2.5 inches arc conparatively rare.




TUE LAXE ERIE PLAIN - This region ha: a unique and agriculkurnlly advan-
tageoun clinmate typical of the coast:l areas surrounding much of the
Creat Lakes. Both in spring and autu=n tho lake watoer cxekts a ratard-

ing influence on the tewmperature reg:me and the freeze-freb scason 1o
prevents carly freezing
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extended about 45 daya. In the autuz= this

temperaturce, which 1o a critical fzacior in the growing o[iftuit and
vepetables.
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Annual precipitation totals about 34.% inches, which iz fairly evenly
distributed throughout the year. Snowfall exceeds 54 inch
with hecavy snows sowetimes exparienced late in April.

Yooy
3N

£8 per yearv,

e,




e s SN SR

STATIONS IN THE CURRENT SERIES OF CLIMATOGRAPHY OF THE U.5. NO. 20:

POHNSYLVANIA RERIOD LAT. {N) LONG. {w}] CLEV, (FT.}
——TranAa —_ pladdiisd

Carlisie 1951-74 40”13’ 77°12 465
Chambershurg 1 ESE 1951-74 39°56° 77°28" 640
Claysville 3 1951-70 40°07°* 80°23" 1000
Donora 1 34 1951-74 40°10° 79°52* 762
Ephrata 1951-74 a0°10° 76°10° 485 -
Franklin 1951-74 41°23° 79°49°* 987
Gettysburg 1951-74 39°50° 77°14" 500
Hol twood 1951-74 39°50° 76°20* 187
Jamestoun 2 N4 1951-74 41°30° 80~28" 1050
Johns town 1951-74 T 40°20° 78755°* 1214
Lawrenceville 1951-73 12°00° 77°03* 1000
Marcus Hook 1951-74 39°49° 75°25° 12
Montrose 1951-74 41°50* 75°52" 1560
Phoenixville 1 £ 1951-74 40°07"' 75°30° 105
Port Clinton 1951-74 40°35° 76°02' 450
Reading 3 1951-72 40°22°* 75°56" 270
Ridgvay 1951-74 41°25° 78°45° 1360
State College 1951-74 40°18° 77°52"* 170
Stroudsburg 1951-74° 41°00°* 75°11° 480
Towanda 1 ESE 1951-74 41°45" 76°25* 745
Warren 1951-74 41°5)° 79°03°* 1280
York 3 SSY Pump Sta  1951-74 39°55°* 76°45" 390

STATIONS FOR VHICH LOCAL CLIMATOLOGICAL DATA, ANNUAL, IS PRCPARED:

PENHGYLVANIA PERIOD LAT. (N) LOnG. (v2) LLEV. (FT.)
o YLVARIA I=0D pheluhAl UAE I

Allentoun 1976 40°39" 75°¢0" 387
Avoca 1976 41°20° 75944 930
Erie 1976 42°05° go°ir? 73
Harrisburg 1976 40°13' 76°51* 338
Philadelphia 1976 39°53* 75°15° 5
Pittsburgh AP 1976 60°30" £0°13* 127
Pittsburgh Fed. Bldg. 1976 40°27°* 80°00" 747
Williamsport 1976 41°15° 76°55° 524
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The Office for Remote Sensing of Earth Resources
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THE OFFICE FOR REMOTFE SENSING OF IKARTH RESOURCES /49
Institute for Research on Land and Water Resources . L{
The Pennsylvania State University

The Office for Remote Sensing of Earth Resources (ORSER), is an
interdisciplinary group, established in 1970 for the purpose of partici-~
pating in projects involving the use of remotely-sensed data of earth
resources. Investigators involved in ORSER research projects have been
from the fields of agronomy, anthropology, civil engineering, computer
science, electrical engineering, forestry, geology, geophysics, hydrology,
meteorology, plant pathology, pattern recognition, regional planning, and
s0ils. A problems-oriented, rather than a discipliﬂe—oriented, approach
is taken in the completion of tasks, in order that associates from various
disciplines may work together toward a common goal.

ORSER has directed most of its efforts toward processing, analysis,
and interpretation of multispectral remotely-sensed data, most of which
have been supplied by NASA in both imagery and digital format. Photo-
interpretation has been a vital part of the overall analytical process,
but emphasis has been on the use of digital computer algorithms for data
processing. The end product of a project is typically a computer map
showing various environmentzl and land use characteristics of data points’
in the analyzed scenes.

Using the IBM 370/3033 Processor at the University Computation Center,
ORSER has developed an extensive digital data processing system, employing
FORTRAN IV source language, rcmote job entry (RJE), and an interactive
management and editing system {INTERACT). Statistical information, pattern
recognition routines,.and a variety of analyses of remotely-sensed data
can be produced. Portability and computation cost efficiency have been
emphasized throughout.

The ORSER facilities include a Ramtek color TV display ‘system and a
Tektronix 4010 remote graphic terminal with associated cathode ray tube
(CRT) display, hard copy unit, and digitizing graphic tablet. Three
additional terminals (one portable) are available, as well as a complete
Datacolor image enhancement system. The laboratory also includes a
Map-o-Graph unit and a Bausch and Lomb Zoom transferscope, along with
Zoom 70 and 95R stereoscope systems, a microfilm reader, a Diazo printer
and developer, and a variety of portable stereoscopes and light tables.
All staff members have access to a Saltzman projector in the Department
of Geosciences and a completely =zquipped photogrammetry and photointer—
pretation laboratory, including a Kelsh plotter, in the Department of
Civil Engineering.

From 1972 through 1975, ORSER interpreted MSS data from ERTS-1 (now
Landsat-1l), on a NASA-Tunded project. The general objectives were to
ascertain the usefulness of these data, to develop interpretation tech-
niques, to apply remote sensiay techniques to regional resource management
problems, to provide student training in remote sensing, and to evaluate
the effectiveness of interdisciplinary research and university-industry
related research. Specific objectives were met in the fields of digital
processing and pattern recogniltion, inventory of natural resources and
land use, geology aund hydrclogy, and environmental quality.






