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TRCT Significn. nportu'e dif'ence were found to cxib

avioug three iilar1y 8ituatd statlon3 in the d-Wi11tte Valley

of Ocgon. The ttiona wore !tcNinnvill, Salera, and CorvaJ.iis

Factors knowi to influence temperatures ucre compared with the tcpera-

ture differences of the stat.iowi using avaiLble weather data. Factors

examined included elevation, latitude, cloud cover, preciDitaion, heat

iLmda, slope, a3pOct, ground cover, surrounding terrain, cold ir

dran, and obtruction to air flow. No one single factor fully

explained the temperature differences among the three stations
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AN ANALYSIS OF FACTORS AFFECTING NEAR-GROUND

TPERAriJRE DIFFERENCES BT1EEN THREE NID-WILLANETTE VALLEY STATIONS

PURPOSE AND OBJECTIVE

The purpose of this study was to determine whether or not significant

differences in temperatures existed between three selected Nid-Willaniet,te

Valley weather stations, and if significant differences were found, to

identify the factors influencing the temperature differences and to mea-

sure their effects.

STATIONS

Three stations were selected based on their positions in the

Wiflametto Valley, their positions along a north-south line, their

nearly equidistant separation along this north-south line, their simi-

larity in elevation, and their freedom from unusual in.fluences such as

the major cold air drainage through the Columbia Gorge or the air stag-

nation problems at the upper (southern) end of the valley.

TABLE 1

SELECTED STATIONS

Station Latitude Longitude KLevation, Ft. Observer

McNinnville ith lh 123 11 lL8 Radio Station KMCN

Salem 11 5 123 01 196 Nat. Weather Svc.

Corvallis 14 38 123 12 22S Oregon State Univ.

Source: NOAA, Climat,ological Data, Oregon
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PRELD1INARY SURVEYS AND DATA SELECTION

To test the probability of temperature differences between stations

an initial random sampling of thirty observations was taken from a popu-

lation of 1000 days (January 1, 1972 to August 17, 19Th, Appendix A)

from National Oceanic and Atnospheric Administration (NOAA) Climatological

Data, Oregon (1). This survey showed significant temperature differences.

In looking at the data some unexpected facts emerged: the average mañmum

temperature and average daily range increased from the southernmost station,

Corvallis, to the northernmost station, McMinnville, and the average mini-

mum temperature decreased.

A subsequent survey consisting of a random sampling of 100 observa-

tions from a population of 10,000 days (January ]., 19148 to May 18, 1975)

taken from NOAA, Cliinatological Data, Oregon, showed identical relation-

ships to the results of the initial survey.

A 8erious problem emerged when it was discovered that the Corvallis

station, up to Nay, 1952, had moved their instruments twice-a-year.

During the autumn and winter months, the instruments were moved from a

rooftop location to a nearby ground site. Furthermore, on Nay 22, 1952,

the entire weather station was moved from the Corvallis State College

campus to a new position ix miles to the northeast (2).

The semi-annual changes in instrument positions made the observa-

tions unreliable for purposes of this study. The distance of the station

move was also too great to retain reliable continuity of data. Therefore,

all manipulations of data from this survey are based on random sampling

of 81 observations from a population of 8,395 days (May 23, 1952 to

Nay 18, 1975, Appendix B).

Further examination of data revealed more station changes, however,
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these were not of such magnitude as to affect temperature and precipi-

tation readings (Table 2).

TABLE 2

CHANGES IN STATION LOCATIONS AND NANES

Date Station Change and Information Source

Apr 9, 1958 Corvallis St. Coil.

Dec 1958 NcNinnville

Jul 27, 1960 NcNinnviUe

Oct, 1963 NcNinnville

Nay 27, 1969 McNinnvile

All equip. moved 0.3 miles ENE.
Vol. 6L4, No. 13, p. 227.

All equip. moved 100 ft. SSJ.
Vol. 58, No. 13, p. 195.

All equip. moved 120 ft. SSE.
Vol. 66, No. 13, p. 229.

Equip. moved 20 ft. ESE.
Vol. 69, No. 13, p. 255.

Equip. moved 160 ft. W.
Vol. 75, No. 13, p. 251.

Feb 1972 Corvallis St. Coil. Changed to Corvallis, OSU.
Vol. 78, No. 13, p. 271.

Source: NOAA, Climatologica]. Data, Oregon

Complete temperature and precipitation data were not available for

all three stations. For the period 1953 through 1975 only the Salem

data were complete. Corvallis data were complete for only 21 years,

and NcMinnvifle data were complete for only eight of the 23 years.

At this point, the decision was made to use only those years which

yielded complete data for all three stations (Appendices C, D, E, and F).

The selected years were: 1953, 1956, 1958, 1959, 1965, 1966, 1967, and

1971.

To avoid confusion as to the data source, the term "eight-year data"

'411 be used when discussing data from these eight years, and "survey
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data" will be used in reference to data obtained from the second random

sampling.

INSTRIJMENTAflON

Temperature recording instruments were not standard among the three

stations (Table 3).

TABLE 3

T1PERi\TURE RECORDING INSTRUMENTS

Station nstrwnent

llcMinnville Ninixmim and maximum thermometers in
Stevenson screen

Salem Hygrothermometer in continuously aspirated
thermal shield

Corva2lie Minimum and maximum thermometers in
Stevenson screen

tIfJ

The existence of significant temperature differences among stations

were shown in the eight-year temperature data (Table 14 and Figure 1)1.

TABLE 14

AVERAGE ANNUAL TPERATURES

McMinnville Salem Corvallis

Maximum 614.15 63.76 62.23

Minimum 140.63 141.145 14l,81

Average 52.36 52.61i 52.30

Range 23.51 22.31 20.1411.

1 MOAA, Climatologica]. Dateon, the main source of information for

this study, records temperature in degrees F., precipitation in inches,
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In comparing McMinnville with Salem the following observations were

not.d; McNinnville hads

1) higher average maxixnwns in all months except February, March,

October, and November, arid of these four months, the differences for

February and October were insignificant;

2) lower average minimums from May through October, and in December;

and

3) wider ranges in all months except in February, March, and

November.

In comparing Salem with Corvallis, the following observations were

notable; Salem had:

1) higher average maximums in every month;

2) lower average minimums from March through July and in September;

and

3) wider ranges in every month.

For all three stations, the temperature ranges increased during the

spring and sunnier months This was attributable to the increased number

of clear days which allow greater solar heat loading during the daylight

periods and greater loss of radiant energy from the ground and lower

atmosphere during the nights.

The amount of 8olar radiation transmitted to the earth's surface is

the primary direct determinant of near-surface temperatures. Unfortu-

nately, radiation data in langleys was available only for the Corvallis

station. Therefore comparisons using this factor were not possible.

elevation in feet and horizontal distance in feet and miles. These
units of measurement are used throughout this paper for the sake of
consistency.
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The amount of solar radiation available to strike the surface is influ-

enced by several factors, the not import.ant being cloud cover. Cloud

cover data were available only for Salcm nd Corvallis, Corvallis had

a significantly greater nuraber of clear and partly cloudy days (Table 5).

TLILE

CLOUD COVER

Sky Condition

Station Clear Partly Cloudy Cloudy

Salem 75 87 203

Corvallis 106 130 129

Source: NOAA, Cliraatological Data, Oregon.
Based on 3Oyear period, 1931-1960

The figures in Table 5 would lead one to assume that Corvallis

would have a higher average rnad.murti temperature, a lower average minimum.

tecrature, and an associated smaller averag& temperature range. However,

the data in Table 1 has shown that the exact opposite was true.

Another factor influencing the amount of incident solar radiation

is the difference in latitude In this study, the latitudinal differences
between the northernmost and southernmost stations amounted to only 2L

minutes, a unit too small to explain the observed temperature differences.

Elevational differences did not contribu much to the explanation

of the differences in average annual temperature (Table 6).

Another method of checking temperature differences among stations
i by examination of freeze data and length of frost-free periods.

The information in Tables 7 and S reinforce the conclusions drawn from

the data in Table L and 1'igure 1.
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TA1LJ. 6

COUARISON OF ACTULL I'rJi iECTLJ T P1RATUE3 DUE TO ELEVATION

Difforcace in Eccted Temp. Observed Temp. Diff.
Station Elevation Ft. Diff., Leg F.* Avg. Max. Avg. Mm,

Mccrnvi1le:
Sa1er 138 0.17 0.39 -0.82

Sale:
Corvallis 29 0.10 1.138 -0.39

* Based on Griffith's (1966) general lapse rate of 3 degrees F/bOO ft (3).

TAiE 7

AVERAGE DATES OF SElECTED FREEZING TEMPERATURES

Average Average
Last Spring Mm. of First Fall Mm. of

28 I)g or 32 Deg of 28 Leg or 32 Leg or
Station Below Below Below Below

Z4cnnvlllo iQr 9 }ay 18 Oct 3 Nov 13*

Salem Apr 1 Nay 13 Oct 23 Nov 5*

Corvallis Mar 16 Apr 19 Nov3 Nov 18

* The "28 Degree or Below" data from the year 1965 for Salem and
McNinnville appear to be anomolie or recording or reporting errors
(Appendix G). A 65-day difference was reported (Salem: Sep 17,
McMinnville, Nov 25). When these questionable dates were deleted,
the new computed average dates were Salem: Nov 5, and McMinnville:
Nov 13. Thesd latter dates were used in Tables 7 and 8.

TABLE 8

FROST-FREE PERIODS

Day of Year Nr. Frost-
Station From To Froe Days

McMinnville 138 308* 170

Salem 1213 309* 185

Corvallis 109 322 213

* Based on the Nov 13 and Nov 5 dates in Table 7.
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PJECIpITATIOxJ-'rENPERkruRi RiLATIOSHIPS

The cooling power of evaporation ij knom to affect ground and air

temperatures (h). Therefore, precipitation iras suspected of being partly

responsible for the temperature differances &iong the stations However,

no clistineb correlation was found btwen annual precipitation and lowest

average mad.m'ua and minimum temperatures.

TABLE 9

COMPARISON OF ANNUAL PRECIPITATION WITH TEMPERATURES

£verage Animal Average Annual
Station Temp. in flag. F. Precip. in Inches

McMinnville 52.36 12.6L

Salex 52.61i. 39.90

Corvallis 52.30 12.O2

If precipitation significantly affected near-ground air temperatures,

the temperatures at the station recording precipitation could also be

expected to record the lowest temperat.ures. Comparison of precipitation,

when occurring at only one station, with the lowest madmun and minimum

temperatures showed no significant correlation. Instead, the number of

occurrences were distributed as would be expected if all conditions were

identical, both for precipitation on day of (Table 10) and precipitation

on day before (Table 11) the date of temperature readings.

An interesting observation is that for the lowest inaxl.nium tempera-

tures, all of the recorded "yeses9 for both precipitation on day of and

precipitation on day before were for the Corvallis station. This

phenomenon deserves further investigation.
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TABLE 10

COMPARISON OF PRECIPITATION (DAY OF) WITH TL2LPERATURES

cn Recording toa Record.d Lowest
Date Precipitation Mininum

Jan 114, 1955 5alern No No

May 18, 1960 NcNinnville No No

May 13, 1962 Corvallis Yes No

Sep 11, 1963 Corvalli3 Yes No

Nov 23, 1963 Corvallis No No

Apr 6, 1965 Ncl4innvillo No Yes

Jan 7, 1967 Corvallis No Yes

Apr 18. 1968 Corvallis Yes No

Mar 5, 1970 Salem No Yes

Feb 114, 1973 Saleiui No No

TAEE U

COMPARISON OF PRECIPITATION (DAY BEFORE) WITH TEMPERATURES

Station Rcord1ng Station Record3d Lowest
Date Precipitation Maxiium Minimum

Jul 9, 193 McNinnville No Yes

Fob 114, 1955 Corvallis No No

Jul 3, 1955 Corvallis Yes No

Nay 6, 1960 Corvallis No Yes

Aug 10, 1962 Salem No No

Oct 15, 1966 Corvallis Yes Yes

Mar 5, 1970 Corvallis No No

Apr 29, 1970 Corvallis No No

Fob 114, 1973 McMinnville No Yes

Mar 26, 1975 Corvallis Yes No
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HJkT ISI.JJW

The occurrence of heat is1crd have ben reported in nrrerous

articles (5, 6). Heat isDmds are caused by the local increase in the

heat capacity of urbanized areas. The areas of higher temperatures are

usuafly centered over the corrcrcia1 city centers. Rates of temperature

changes in relationship to distances from the true heat islands in some

of the studies are shown in Table 12.

TABLE 12

HEAT ISLAND TF ERATUREDISTANCE RELATIONSHIP

Distance in Niies of Expected
City 1 Beg. F. Temp. Change

San Francisco 0.30 - 0.L0

San Jose 0.15 - 0.25

Palo Alto 0.05 - 0,15

Corvallis 0.07 - 0d5

Sources: E. T. Stringer, Techniaues of Cliiato1ogy.
W. H Freeman
Richard J. Hutcheon, Richard H. Johnson,
Wn. P. Lowry, Charles H. Black and DDnald
Hadley, ttObservations of the Urban Heat
Island in a Small Cityt in Thill, of Am.
!et. Soc., Vol. 148, 1967, p7

The Corvallis study by Hutcheon, ot. al., reported temperature

ranges of 13 degrees F. on Jan 31, 1966 and 10 degrees F. on April 18,

1966. Using the higher temperature range of 13 degrees F. and the higher

distance per 1 degree F. change, and relating them to the McinnviUe,

Salem and Corvallis stations, we can expect that the Salem and Corvallis

stations would be outside the are& affected by the urban heat. islands

(Table 13).
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TABLE 13

DISTANCE AND DI1ECTION (:F SA.[IONS f) FOTiTIAL URBAN HEAT ISLANDS

Distance irL iilcs From Direction in Degrees

Station Central J)tict. CED to Etation

NcNinnville 1 J L3

Salem 3.1 1243

Corvallis 6.0 38

The Mc1innvil1e station could possibly be affected by the urban

heat island. Hoever, the probability would ba very loz if several

factors are considered. First, the city size is imich smaller than

Corvallis and vould therefore possess a smaller heating capacity.

Seconds
in the California studios, it was assumed that 24 degrees F.

was the lowest urban-rural differential of interest or practical

va1ue If this assumption was also applied to McNnnville the station

would not be within the area influenced by the heat island. Third, even

if the first two considerations wore not taken into account, the pro-

vailing winds iould extend the urban heat plume or flow only during the

late autumn and winter months. Figure 1, however, ha shown that during

the seven-month period of October through April, when prevailing winds

could cause air flow from the Central Business District (CBD) to the

station, NcNinnvifle showed average maxtxnum temperatures higher than

those of Salem only in January and April. Therefore, heat islands

appear not to significantly affect the temperatures at the NcMinnvifle

station.
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SITE FACTOk3

The Salem and Corvallis sta,ions wro &ituatod on level sod covered

ground with no nearby obt.ructi'ns to wind flow (Figures 2-b). The

temperature recording instrument at Salem is located between the runways.

The large expanse of paved area in igura 2 is the parking ramp which is

several thousand feet from the instruments.

Figure 2. Salem station. Shelter is white peok in
the center of the white circle. View is
to the southeast.

Jigur. 3. Corvallis station, looking northwest.
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Figure 14, Corvallis station, looking southeast.

The McYinnville station was the only station situated on sloping

ground. The instrument shelter was near the midpoint of a very slight

rise on the northeast facing slope (Figure 5). From the shelter the

ground sloped donward at 14 degrees over 150 feet to the bottom of a

shallow drainage basin. The instrument were at a levsl 10 fset higher

than the low spot visible at the base of the radio tower.

Figure 5 NcNinnville station, looking northeast.

Tall equipment sheds up to 214 feet in height were within 100 feet

to the west of the shelter. There was also a wooded area with trees

over 50 feet in height just beyond the hods (Figure 6)
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Figure 6. McMinnville station, looking northwest.

On the eastern ido of the instrument shelter stands the building

housing the radio station. This building is 20 feet high and blocks

winds from directions ranging front 50 to 95 degrees (Figure 7)

Figure 7. McMinnville station, looking east.

The reliability of the McinnviUe station temperatures as being

representative of the ambient near-ground temperatures is doubtful

because of the probable turbulence-causing effect of the nearby obstruc-

tions.
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COLD AIit DRA IAGE

Cold air, cue of t3 greater dneity than warier air, wiU tend

to flox downhifl in sUiiUx. xanner tp ter (7,8,9). Thus, air drainage

pattorna can be perceived by e ninimg teporaphic 1aps in a manner

8imilar to visualizing surface water drain3e pattern3 by examining con-

tour lines cm maps.

Using this technique the three itcs were evaluated in relationship

of surrounding terrain to the expected gener1 and local cold air

drainages. NcMirinville was found to he th most affected by cold air

drainages from the nearby Coast Range. Th funnel shaped pattern of

nearby hillsides appeared to concentrate the downward flowing cold

air directly over the iicMinnvilie staticn (Figures 8, 9).

Salem was affected to a lescer degree. Some of the cold air

draining down the North Santiam River valley appeared to flow over

the Salem station. This station i situated on a long, flat, low area

which could also act as a frost hollow (Figures 10, U).

Corvallis was the least affected. It was partially protected

from the Coast Range air drainages by Logeden Ridge. The station's

position on a slight rise provided further protection against cold

air encroachment (Figures 12, 13).
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Figure 6. Eqected General Cold Air Drainages, McMinnville.
Scale approx. 1:360,000 Only L00 and 1000 ft. contours.
Contours generalized from USGS map, 1:2S0,000
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Figure 9. &çected Local Cold /tr Drainages, McMinnvill.

SctLlG l:62,f00 Only 125 to 2JO ft. contours shown.
Contoura gcnera1izd froi USGS Maps 1:ó2,OO
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Figure 10. Expctod General Cold Air Drainage, Salem.
Scale approx. 1:360,000 Only !OO and 1000 ft. contours.
Contours generalized from USGS map, 1:250,000
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Figure 11 Expected Local Cold Air Drainages, Salem.

Scale i:62,S00 Only i7 to 27 ft. contours shown

Contours encralized from USGS map, l:62O0



Page 21

\O

Figure 12. Expected General Cold Air Drainages, Corvallis
Sa1e 1:5O,0O0 Only LO0 and 1000 ft.
contours shown
Contours generalized fror USGS map, 1:2fO,000
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Figure 13. Expect:ed Local Cold Air Drainagea, Corval1i.

Scale 1:62,500 Only 200 to 27 ft. contours shown
Contours generalized from USGS map, l:62,OO
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CONCLUSIONS

This study provided some insights to the relative contributions to

temperature differences by the various factors which were considered.

No one single factor emerged as the prime determinant of the temperature

differences among the three stations Still, some unexpected findings

wore notable, such as the low relationship of precipitation to tempera

ture when examining lowest temperatures with precipitation on day of

and day before the temperature reading, and when that precipitation

occurred at, only one of the three stations. It should be noted that

this study did not fully consider the offsetting effects of combinations

of factors.

The study has raised more questions that it has answered, but has

pointed to the directions for further research. The need for more

accurate and detailed data for the study area was clearly demonstrated,

particularly in the areas of solar and terrestrial radiation, winds,

turbulence, humidity, albedo and heat conduction of soils.
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A. INITIAL sURVEYs EXTRACT OF CLIMATIC DATA

McMinnviile. Sala Corvallis

n Dato Max Mm flax Mm

1 Mar 23, 72 S5 32 55 36 52 36

2 Mar 30, 72 63 30 60 30 57 31

3 Apr 11, 72 - - Lii 37

Apr 18, 72 - 55 30 52 32

5 Apr 28, 72 - 51 38 70 38

6 Aug 19, 72 83 51 83 50 73 51

7 Aug 25, 72 88 90 1i8 8b 52

8 Nov 5, 72 62 39 60 14. 60 Li

9 Nov 10, 72 59 39 59 35 Sti. 39

10 Nov 25, 72 52 35 55 Li2 1i6 10

U Jan 8, 73 31 19 38 20 32 21

12 Jan 23, 73 39 31 1.8 30 1.5 28

13 Apr 25, 73 70 31. 68 33 62 10

31. May 3, 73 67 1414 65 1.8 60 1.6

15 May 9, 73 61 Ii]. 61 Li 63 1i6

16 May 10, 73 63 35 63 3Z 61 36

17 Nay II, 73 77 31. 79 33 6L 1.0

18 Jul 21, 73 78 55 71. 57 72 55

19 Jul 26, 73 92 1.8 93 56 90 58

20 Sep 12, 73 80 1.0 82 1.7 81 1.8

21 Sop 13, 73 79 1.2 78 1.5 82 149

22 Nov 29, 73 - - Li? iii 52 Lii

23 Dec 20, 73 - - 51 1.5 1.9 39



Ncinnvi1ie

n Date Max 1tth

2L. Jan 12, 714 36 22

25 Mar 8, 714 51 20

26 Apr 19, itt - -

27 Apr 26, 714 - -

28 Apr27,7Lt - -

29 Jun9, itt 76 148

30 Aug12, 714 - -

Sum 1362 785

n 21 21

Average 614.86 37.38

Average 27.148

Range

Salem

Max Mm

-

119 25

56 140

56 ItS

77 1424

72

1890 1197

30 30

63.00 39.90

23.10

Co rvafl 18

Max Mm

32 13

2424 26

58 It].

61 140

59 142

72 148

77 149

1818 1203

30 30

60.60 240.10

20.50

page 26



Date

1 Feb 25, 148

2 Sep 28, 148

3 Feb 214, 149

14 May 114, 149

5 Jun 23, 149

6 Sep 28, )9

7 Oct 114, 149

8 Oct 21, 149

9 Dec 19, 149

10 Feb 7, 50

U pr 2, 50

12 May 20, 50

13 Sep 114, 50

114 May 214, 51

15 Jun 22, 50

B. SECOND SURVEY, EXTRACT OF CLIMATIC DATA

McMinnviUe

Temp Precip
Day

Max Mm Before

53 143 x x

62 148 x x

62 33 x t

73 147 o x

76 514 o o

65 514 o x

65 32 o o

56 28 o o

314 23 x x

145 33 x x

514 142 x x

714 146 0 0

73 143 0 0

69 145 x t

88 38 o o

Salem Corvallis

Temp Procip Te Precip
Day Day

Max Mm Before Day of Max Mm Bforo Day of

56 145 - - 58 143 o o

614 145 o x - x x

62 39 o o 614 141 x o

68 52 o x 76 51 o o

75 53 o o 76 53 o o

62 55 o x 65 53 o x

67 32 o o 65 314 o o

59 30 o o 62 30 o o

314 214 x t 141 27 x x

14 37 x x 145 314 x x

52 314 x x 149 141 x x

76 142 0 75 142 0 0

75 50 0 0 73 514 0 0

69 53 t t 70 514 x o
N)
-4

83 146 0 0 814 146 0 0



McNinnvilie Salem Corvallis

Temp Precip Temp Precip Temp Precip
Day Day Day

ri Date Max Mm Before Max Mimi Before cf Max Mm Bofore 7of

16 Oct 31, 51 53 33 o 0 52 31 0 o 51 37 o o

17 Nov iLL, 5]. 53 31 x o 51 314 x x 58 36 x o

18 Jan 10, 52 142 33 x x 142 314 x x 141 32 x x

19 Jan 21, 52 147 26 x x 39 29 x x 38 30 x x

20 Jul 26, 52 90 50 o o 89 5]. o o 90 149 o o

21 Aug 18, 52 70 55 o 0 72 50 0 0 714 514 0 0

22 Sep 28, 52 78 140 o o 77 1414 o o 75 145 o o

23 Jan 20, 53 52 143 x x 514 140 x x 514 146 x x

22j Feb 7, 53 58 148 x x 514 14]. x x 58 149 x

25 Jul 9, 53 87 147 x o 87 50 o 0 82 149 o o

26 Nov 29, 53 3 141 x x 60 1414 x x 51 141 x x

27 pr 20, 53 68 38 o o 62 37 o o 60 140 o o

28 Jun 10, 53 614 143 x o 6]. 148 x t 58 145 x t

29 Jul 3, 514 78 38 t o 78 143 t o 714 140 o o

30 Aig 114, 514 73 52 t o 73 52 t t 71 147 o o

: :: : :: : : :: : :



Date

33 Apr 2, SS

313 Jul 3, S5

35 Aug 16, 55

36 Aug 29, 55

37 Mar 15, 55

38 Ju16,56

39 Ang8,56

140 Feb 7, 57

141 Jun 28, 59

142 Aug 27, 59

143 Nov 15, 59

144. Feb18, 60

145 Feb 20, 60

146 May6, 60

14.7 May 18, 60

138 Aug 19, 60

149 Oct 18, 60

------

McMinnviUe

Temp Prec±p
Day

Max Nm Before Day of

2 33 x x

714 38 o o

79 38 o o

8 lj.14

514 26 o o

7; 514 0 0

87 142 0 0

146 26 t x

68 5o x x

69 52 o 0

137 26 o o

138 314 0 I

51 27 o 0

65 52 0 x

63 140 x x.

88 149 o 0

7; 141 0 0

Salem

Temp

Max Mm

149 35

73 14

78 148

148

61 28

77 50

85 146

145 28

67 50

75 5;

514 32

145 29

so 314

614 o

60 132

78 149

70 143

Corvallis

Precip Temp Precip
Day Day

Before Da Max Mm Before Day of

x x 139 31 x x

o o 6 39 x t

o o 83. 146 o 0

o o 82 147 o o

o o 55 25 o o

t o 72 142 t o

o o 82 53 c o

o x 51 28 t o

x x 69 50 t o

o 0 79 9 o o

o t 147 2 o o

t x 142 3 x x

x x 51 313 x x

o x 68 143 x t

x t 55 130 x t

o o 89 ;o o 0

o o 77 14]. o o



McMinnville

Terp Precip
Day

a Date Max i1n Before

50 Dec3,60 51 142 t x

51 Dec9,60 13 27 0 0

52 OctL,61 82 35 o o

53 Mar5,62 50 141 x

5L May 13, 62 59 33 t t

55 Aug 18, 62 77 56 t o

56 ig30,62 88 !6 o o

57 SepU,62 70 11 x t

58 Nov 23, 62 12 29 0 0

59 Dcc 23, 62 L 37 o o

60 Jul 10, 63 73 Ili x 0

61 Mar23,6L 53 3L x x

62 kpr6,65 50 26 x x

63 Feb2O,66 58 !1 x x

61L May 21, 66 71 I8 o 0

65 Oct 15, 66 60 38 0 0

Salem Cor1lie

Tcp Precip Temp Procip
Day Day

yof Max Mm Before Day of

51 33 x x 53 35 x x

1]. 23 0 0 145 22 0 0

80 1O 0 0 80 39 0 0

51 L2 x x 52 i2 x x

58 14O x t 56 b2 x x

77 55 x o 75 53 0 t

90 50 0 0 83 55 t c

68 l7 X 0 61 145 t x

IO 3i x 0 51 32 x x

b3 26 0 0 )33 37 0 0

68 50 x x 68 514 t X

5]. 31 x x 52 36 X 0

55 29 x t L8 29 x 0

59 37 x x 148 38 t x

59 38 0 0 71t ItS o o

60 35 t t 53 33 x t



McMinnville Salem Corvallis

Temp Precip Temp Precip Temp Precip
Day Day Day

a Date Max Mm Before Day of Max Miii Before Day of Max Mimi Before Day of

66Jan7,67 1414 36 x o 1.6 36 x o 145 32 x x

67 Sep 23, 67 88 145 o o 88 141 0 o 75 5]. o o

68 0t 21, 67 60 145 o x 614. 50 o x 55 39 o x

69 Apr 18, 68 55 31 x o 52 30 o x 55 30 x t.

70 Nov 114, 68 145 32 0 0 143 30 x 0 - - - -

71 Mar 21, 69 66 39 o o 66 30 a o 65 38 o o

72 Aug 19, 69 77 147 o o 82 52 o o 80 51 o o

73 Nov 26, 69 53 29 0 o 52 30 t t 140 31 0 0

714 Feb 21, 70 57 33 0 o 6]. 26 o o 60 29 o o

75 Mar 5, 70 51 30 o o 57 26 o x 56 30 x a

76 Apr 29, 70 514 314 o x 149 33 t x 58 35 x x

77 Nay 9, 70 514 314 x x 56 38 x x 59 141 x x

78 Oct 29, 70 614 214 o o 60 25 o 0 57 28 o o

79 Jan 3, 7]. 35 22 o o 35 25 o o 31 27 o o

80 Feb 8, 71 53 25 o 0 149 22 o o 143 27 0 0

81 Mar 3, 72. 145 36 x x 1414 33 x x 14]. 314 t x



NoMinnville Sa1ei Corvallie

Teiip Precip Temp Frecip Temp Precip
Day Day Day

n Date 11ax Mm Before Day of Mx Mm Before Day of Nax in &fore flay of

82 Jul 114, 71 87 143 o o 89 149 o o 82 50 0 0

83 Jul 27, 71 914 52 0 0 87 57 o 0 92 56 o o

814 Aug 1, 71 85 59 o o 87 57 o o 79 51 o t

85 Jan 17, 72 146 141 x x 146 142 x x 50 31 o x

86 Jan 2, 73 1414 31 t x 146 31 x x 50 30 x x

87 Feb 114, 73 149 35 x 0 149 36 o x 52 36 o t

88 Jul 13, 73 914 56 0 0 96 50 o o 814 5 o o

89 Aug 31, 73 - - - 70 1414 x o 67 140 o o

90, Oct 19, 73 - - - - 62 145 o o 614 146 x o

91 Nov 3, 73 - - - - 1414 214 o x 148 27 x o

92 Dec 22, 73 - - - - 149 143 x x 55 143 x x

93 Apr 7, 714 - - - - 61 141 x t 55 141 x x

914 Nay 3, 714 - - - 66 314 o o 60 38 t o

95 Aug 23, 714 - - - 80 514 o o 85 53 o o

96 Oct 25, 714 70 33 o o 66 37 o o 69 33 o o

97 Feb 5, 75 142 314 x x 146 35 x x 1414 36 x x



NcMirinville
Corvallis

Terp Prcip Temp Precip Tc Frecip

Day Day Day

n Date Hax Nm Before Day of Max Miri Before Day of Max LLi Da of

98 Mar 26, 75 52 35 o 0 52 31 o o 51 3 t

99 Apr 18, 75 5t. 32 x x 56 L3 t x 52 37 x x

100 Ar 28, 75 53 35 x o 5! 31i o 0 53 30 x t

5782 3615 6177 3962 6010 3921

93 93 100 100 96 93

Lverage 62.17 38,87 6177 39.62 61.33 L.0e0i

Avcrage 23.30 22.1 21,32

Pangc

- cata missing

nea.urab1e precipitation greater than .01 ineh

o no precipitation

t ' trace

Souro: N0JA, Cli at igon
0



C. EXTRACT OF CLIYATIC DATA, McMINNVILLE

Annual

Year Jan Feb Mar ADr a- Jun Jul S Oct Nov Dc.c Av

l53 Max 51.6 51.3 514.2 60.9 66.8 70.3 81.8 80.7 78.7 65.6 55.0 55.0
52.5

Mm 141.6 314.14 145.8 38.6 142.1 15.5 1414.7 148.1 1414.2 140.9 39.8 ,6.

1956 Max 147.0 141,8 51.0 65.3 73.14 71.14 85.1 80,7 (5.7 60.2 51.1 145.3

50.7

Mm 32.7 29.5 314.7 37.1 142.7 1414.14 147.6 148.1 1414.6 140.7 33.9 33,6

1958 Max 57.1 514.7 514.6 60,8 714.8 76.9 887 87.7 76.3 69.0 52.2 50,8

514,7

Mm 35.6 141.0 314.6 140.0 )4.5 51,0 50.2 L7.9 146,0 39.5 39.2 39.0

1959 Max 147.1 149.li. 514.6 62.9 66.0 72.8 814.3 81.1 0.3 63.8 53.0 b6.
51.2

Miii 35.14 314.9 36.2 30.0 140.6 148.0 146.9 143.7 14.5 142.2 $3.0

1965 Max 145.8 51.7 61.3 63.8 66.8 i6,5 86.2 82.6 76.14 6.5 53.8 141.5

52.5

Mm 3.0 35.7 35.2 140.1 38,6 143.7 148.6 51.8 142.8 142.5 141,0 31,9

1966 Max 145.2 149.14 514.3 6142 71.9 714.14 78.5 83.0 77.14 614.2 514.3 148.0

52.14

Mm 314,6 314,14 35.9 38.0 39.6 147.7 149.2 146.8 148.0 li.0,3 39.7 37.8

1967 Mx 148.1 52.5 52.5 56.5 70.1 79.14 66.0 92.6 85.0 614.6 55.5 146.7

53.6

Mm 37.6 33.14 33.9 33.7 140.7 149.7 148.5 149.9 147.7 143.7 140.8 36.0

1971 Max 145.9 50,14 51.8 60.5 69.6 70.1 83.9. 86.0 73.14 62.7 52.14 1414.7

51.3

Mm 32.3 314.5 35.1 37.0 140.9 143.3 116.8 51.5 145.9 39.5 37.5 314.0

-
--



D. ERACT OF CLD4ATIC DATA, SAL

Annual

Year

1953 Max 52.5 52.3 514.6 60.14 614.5 68.14 81.14 78.8 77.7 66.2 55.2 148.8

52.7

Mm 141.14 33.7 35.1 37.9 143.7 146,6 147.9 51.9 147.3 142.1 140.0 36.2

1956 Max 147.5 142.7 52.1 614.2 71.7 70.7 814.5 79.9 76.7 6.i,14 5i.L 145.9
51.6

Mm 314.7 31.2 35.7 38.3 145.14 146.2 5]..]. 50,14 146.7 141.9 33.3 314.2

1958 Max 149.8 55.5 55.7 60.8 75.0 76.1 88.14 87.14 76.6 68.9 53,9 51.9
55.14

Mm 35.9 141.0 .3 39.6 146.9 53.8 53,9 53.1 148.2 141.8 39.9 39.1

1959 Max 148.6 50.14 55.5 63.1 6.6 72.9 814.8 81.5 1.9 65.5 5LJ.14 146.6
52.5

Mm 36.9 35.3 36.14 38.14 142.2 50,2 51.1 149.14 148.14 143.2 34.1 32.6

1965 Max 145.5 50.9 60,5 61.11. 614.3 7.5 814.3 80.8 (5.2 65.8 514.5 L43

52.2

?thi 35.14 35.2 327 39.2 140.0 1414.3 50.1 52.6 143.9 1414.8 141.3 32.3

1966 Max 145.6 149.9 514.3 63.6 70.2 76.1. 80,7 83.5 77.5 614.5 514.8 50.14

52.6

Mm 33.5 31.2 3)3.8 37.14 39.5 147.5 149.6 50.3 148.9 140.7 39.14 38.0

1967 Max 50.1 53.1 52.0 56e1 68.2 78.7 85.3 91.1 81.9 61i.5 5)3.5 147.6

53.3

Nin 38.1 32.1 311.1 33.1 140.5 149.6 149.8 52.1 147.9 14)3.1 38.3 36.3

197]. Max lth.7 148.5 50.9 59.0 66.14 69.5 82.7 8)3.2 72.14 61.5 51.5 )3L.7
50,8

Miri 33.14 30.3 32.9 35.2 140.2 146.8 51.9 5)3.0 145.8 39,7 37,5 3)3,2



E. ERACT OF CLIMATIC DATA, C0RVLLIS

miva1

Ye Jan Feb Mar Apr May Jn Jul 0ct Nov D9c Avg

1953 Max 51.5 51.14 53.3 58.8 62.3 66.2 79,7 77.5 76,6 614.8 514.3 147.7

52.3

Him 14.0 35.1 35.6 39.14 143.6 146.9 2.49.8 52.3 149.8 14.2 ,9.8 .5.8

1956 Max 146.14 141.6 51.3 62.2 69.9 68.6 82.8 79.7 76.5 61.2 50.5 145.0
-'

Him 35.14 30,2 35,7 39.0 146.0 Li.6.6 50.6 50.6 137.1 140.8 32.7 33.8

1958 Max 147.2 514.14 53.9 58.6 73.0 73.7 86.0 86.( 75.14 67.6 53.5 5..,0

Him 314.7 141.2 314.6 140.9 146.7 53.6 514,5 52.7 148.6 141.5 38.9 332

i959 Max 147.6 148.8 514.3 61.2 63.5 (.14 83,7 81.2 70.0 614.0 5.6 145,14

51.7

Him 35.9 33.6 35.8 39.1 142..? 149.0 51.14 149.2 147.8 143.9 314.1 33.5

1965 Max 1414.1 50.5 59.0 61.3 614.6 72.3 82.6 79.9 714.9 65,8 514 l3,6
52.3

Him 35.0 35.9 35,9 140.7 140,8 146.2 50,5 53.1 146.1 143.8 141.14 32,6

1966 Max 145.0 148.9 52.5 63.0 69.]. 73.7 78.5 81.6 76.0 614.2 53.9 149.1

Him 314.2 32.6 36.6 39.3 142.2 148.3 50.9 50.t 149. 140.9 7.7 33.5

1967 Max 148.8 526 52.0 514.7 68.2 76.9 83.9 88.9 82.1 63.1 514.0 146.5

s,.1

Him 37.5 33.6 35,3 314.6 IL18 149,9 50.14 52.9 148.8 142.6 39.7 35.1.

CQ

1971 Max 1414.1 148.5 50,2 58.0 66,5 67.5 80,9 63.1 72.0 61.0

50.6 ',

}4in 314.5 33.3 314.5 37.8 142.6 146.5 50.6 51.9 145.5 39.14 37.1 33.14



F. AVERAGh MAXD4UN AND ?IINflIUM TEMPERATURE AND TEMPER&TURE RANGE BY 4ONTH*

4nnua1 Avg.

Station Avg Jan Feb Mar Apr May Jun Jul Aug Sp Oct Nov Dec Avg. Tp.

Max 14.8.148 50.15 514.29 61.86 69.93 73.98 614,31 814.30 76.65 614.70 53.141 147.70 614.15
52,36

Mcthnvi11e Miii 35.60 314.73 35.18 37.81 141.21 146.66 147.81 148,148 145.146 141.16 38.28 35.5 140.63

Range 12.Cô 15.L2 19.11 214.05 28.72 27.32 36.50 35,82 31.19 23,511 15.15 l2.l5 2351

Max 148.01& 50.141 514.145 61.08 68.26 73.214 8)4.01 83.140 76.214 614.79 53.78 147.LC 63,76
52.614

Sa1ei Miii 36.16 33075 314.50 37.39 142.30 148.13 50.68 51.73 147.1L4 112.29 37.98 35.36 111.2i5

Range 11.88 16.66 19.95 23.69 25.69 25.0 33,33 31.67 29.10 22.50 15.80 12014 22.,1

Max 146.814 1.49.59 53.31 59.73 67.114 71.28 80.58 81.08 714.19 63.95 53.06 146.60 62.28
52.30

Corvallis Miii 36.02 311.lLJ4 35,50 38.86 143.30 148.38 51a05 51.68 147.93 141.76 37.93 35.15 141.814

Range 10.82 15.15 17.81 20.8, 23.811 22.90 29.53 29,110 26.26 22.19 15.13 11.115 2014L

Source: NOAA, Cilinatologica]. Data, Oregon.
* Based on eight-year data

(rr
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0 Fk?JiZING TE1'iRATURES

Last Spring In of Fir3t Fall Kin, of

28 Dog. or 32 Dog. or 32 Dg. or 28 Dog. or

McMiirnvillo Biow J?olow Below Be1o,y

1953 Apr 10 Nay 11 Sep 25 Nov 2

1956 Mar 6 May 13 Sop 22 Oct 28

1953 Mar 16 Nay 13 Sep 23 Nov 16

1959 Apr 6 May 3 Oct 29 Oct 29

1965 May 6 Jun 27 Sep 1? Nov 25

1966 Nay 27 May 28 Oct 9 Oct 18

1967 Apr 16 May 1 Oct 20 Dec 12

1971 Mar 21 May 20 Sep 30 Oct 17

Salem 1953 Apr 10 Apr 10 Nov 1 Nov 2

1956 Mar 15 Apr 17 Oct 28 Nov 19

1958 Mar U Nay 13 Nov 15 Nov 15

1959 Mar 11 Apr 19 Oct 29 Nov 5

1965 Apr 3 Moy 1)4 Sep 17 Sep 17

1966 Apr 19 May 28 Oct 13 Oct 1)4

1967 Apr 19 May 1 Nov Nov 21

1971 Apr 12 May 21 Oct 16 Oct 27

Corvallie '53 Mar )4 Apr 11 Nov 2 Nov 3

1956 Apr 5 Apr 5 Oct 28 Nov 20

1958 Mar 16 Apr 5 Nov 15 Nov 16

1959 Apr 6 Apr 15 Oct 28 Nov 6

1965 Mar 19 Nay 6 Nov 25 Dec 13

1966 Mar 3 Apr 27 Oct 13 None

1967 Mar 6 Apr 30 Nov 23 Dec 12

1971 Mar 8 Apr 2)4 Oct 17 Oct 28
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H. ANNUL PkCIPITATION, 1i4CUtS

Year McN1nnvi11 Sa1er Corra11ij

1953 JL )4917 52.99 Q.21

1956 E? !2.O6 39.17 140,59

1958 142.15 141.1]. 142.72

1959 38,13 35.38 32.814

1965 E3 36.55 33.73 37.12

1966 141.92 35.20 39.99

1967 314.09 32.1414 35,514

1971 57.014 149.19 57.15

n. Avg. 142.614

--------
39.90 142.02

E aniount of proc1pitation 18 totI1y or par1aUy e6timated
for months of:
1
.1, ..

2 - December
3 - December
14 January, December

Source: NOAA, Climatological Data Oregon


