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AN AID FOR FORECASTING SUMMER MAXIMUM TEMPERATURES AT 
SEATTLE, WASHINGTON 

ABSTRACT 

An objective forecast system for predicting summertime maximum tempera­
tures tor the following day in selected situations is described. The 
study is I imited to days when temperatures are above normal. Seattle 
data are used for developing the system, but the parameters are 
effective in forecasting maximum temperatures for ail cities in the 
Puget Sound Lowland and Wi I lamette Val ley from Seattle southward 
to Eugene, Oregon. 

One predictor consists of the larger of the pressure differences 
between Seattle and Astoria or Seattle and North Bend, Oregon. The 
other predictor is the difference between 24-hour pressure changes at 
North Bend, Oregon, and Omak, Washington. It is anticipated that as 
the numerical surface prognostic charts become more accurate, pressure 
differences required for these predictors may be obtained from them. 
At that time, a 48-hour forecast as wei I as a 24-hour forecast wi I I 
be feasible. 

Verification statistics from an independent data sample indicate a 
2.5 degree average temperature error for this objective system as 
compared to a 4.6 degree error for Seattle WSFO forecasts and 5.9 
for the NMC (Klein-Lewis) product. A forecast of persistence would 
have given a 5.7 degree error. 

I. INTRODUCTION 

This study grew from an attempt to improve prediction of the onset 
of stratus from the Pacific coastal waters to the Puget Sound Lowlands 
at the end of a summer hot spel I. The low cei I ings and fog which 
result from the invasion of marine air into the interior valleys of 
western Washington and western Oregon not only hamper aviation 
interests but have a broad effect upon much of society. Forestry is 
vitally concerned as marine air lowers the threat of forest fires, 
aids in the control of fires in progress, and may permit logging to 
be resumed in the woodlands. A succession of warm summer days 
increases the air-pollution problem, but a marine push wi II terminate 
a poI I uti on episode as a fresh-air mass moves into the Puget Sound 
Basin, sweeping the pol luted air eastward toward the Cascades. The 
onset of stratus can lower maximum temperatures by fifteen degrees and 
is an important summer forecast problem. 



After various parameters had been investigated in the exploratory 
stages of the study and variables had been chosen, It became apparent 
that in addition to being an aid in predictfng when a cloud ·layer 
might be expected, they also provided' strong clues to changes in 
maximum temperatures. At that point the study was enlarged to 
develop an objective forecast system that would predict changes of 
summer maximum temperatures during weather regimes when temperatures 
were above normal. 

A def in 1 te need for such an objective ~orecast ex i ~ts .. Changes in 
Puget s·ou nd Low I and summer warm-:-weather te.mperatu res are mpst fre­
qu~ntly due to bhanges in the l~wer iayers of th~ atmosphere. The 
end or interruption of a warm spell ispften caused. primarily by 
a shallow1 ,layer of coqlmaririe air from the coast invadi.ng the. 
interior valleys on southwesterly winds. Conversely, hot tempera­
tures result when air heated by the summer sun over the arid regions 
of eastern Washington, additionally war:rned adiabatically_ in its. 
transport acrbss the Cascade Mountains,· reache~the Puget Sound 
Lowr'and oh easterly winds. Thus the Pacific Ocean provid.esa 
source of cool air and.eastern Washington a source of warm .. air;-. 
T~mperature fluctuati,.s>ns involving air masses from,thes:e two 
sourcesare due tO wind-flow changes at low levels, which. in turn 
are"due.tb a few millibars variation in pres~ure at key area.s·. 

j ' .~4 . ' ' < ' '· • 

The Klein-Lewis Cl) objective temperature forecasts do not handle 
either of these .sitl!ations well. These forecasts do an ~xcellent 
job of correlating upper-air he.ight and .thickne.ss changes with 

' . ' ' ' - ! 

surfacE? temperatures, but are not designed .to dea I with changes 
due to low-level:air trajectory .variations •. Underclear,skies_, 
maximum temperatures are underforecast, and wh~n fh~ warm. spel 1. 
ends, the cooling effect of the onshore flow i~ ~nderestlmated. 

This study attempts, as far as Is possible, to separate temperature 
variations due to low-level meteorological effects from those caused 
by changes in the upper atmosphere such as. the apprqach of an upper­
c.loud shieJd or co61 ing.at higher elevatJons. Th~ study is I imlted 
to summer.inonths,urider 'f-air-weather conditions wh~n maximum temper.<:~­
tures are above normaL. 

I I . PARAMETERS I NV EST I GATED 

It is app~renf that to' Induce warm easterly low-level winds across 
the Cas~ades irito the Puget Sound. basin, surface pressure must b~ 
high over northeastern Washington ard I ow .ov,er western Oregon. 
Conversely, low pr~~sure over Washington and ~igh pressure alo~g .. 
the Oregon coast wi II cause cool'.marine air to blanket the i~terior 
valleys of western Washington. Weakgradlents permit the summ,er 
sun to modify the marine air mass and cause lesser temperature 
changes. 

-2-
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Parameters investigated which reflect the above conditions were the 
OOOOGMT pressure differences and 24-hour pressure changes at the 
following stations: 

I. Pressure difference North Bend, Oregon, minus Seattle; 

2. Pressure difference -Astoria minus Seattle; 

3. Pressure difference North Bend minus Astoria; 

4. Pressure difference North Bend minus Omak, Washington; 

5. The 24-hour pressure change at North Bend minus the 24-hour 
pressure change at Omak. 

The OOOOGMT data were chosen for two reasons: First, it marks the 
end of the most active six-hour period of pressure change during the 
day. On a hot summer day a five-mi I I ibar pressure fa I I frequently 
occurs at Seattle and Omak during this period. The beginning of 
marine flow over western Washington and western Oregon most frequently 
begins during the late afternoon tol lowing such pressure tal Is as 
nature seeks to correct the pressure imbalance that her high tempera­
tures have created. Secondly, this is the time at which NMC numerical 
surface prognostic charts verify. As these charts become more accurate, 
pressure differences may be taken directly from them, making a 48-hour 
forecast a distinct possibi I ity. 

The first, second, and fifth of the above-1 isted variables showed the 
strongest relationship to subsequent change in maximum temperature at 
Seattle the following day. The others do not significantly improve 
the relationship. The first two complement each other, and best 
results were obtained by using the predictor which gives the strongest 
onshore flow on that particular day. 

The first parameter, pressure difference North Bend minus Seattle, was 
first used over twenty years ago by Robert Kinzebach Cat that time a 
meteorologist with Pan American Airlines) as a measure of the proba­
bi I ity of coastal stratus invading the Seattle area during the night. 
The greater the pressure difference, North Bend minus Seattle, at 
OOOOGMT (1600 PST), the greater the I ikel ihood of stratus appearing 
at Seattle the following morning. Experience has shown the minimum 
value to be about two millibars, and when four millibars is reached, 
the probabi I ity of stratus becomes over ninety percent. When this 
pressure difference is large, marine air wi I I flow from the coast 
toward the Puget Sound Lowland; and by a combination of advection 
and radiation, stratus wi II form by morning. This parameter has 
become a "bread-and-butter" forecast tool for summer aviation fore­
casting. 

The fourth parameter, the pressure difference North Bend minus Omak, 
gave mixed results, i.e., when this pressure difference reached a 
maximum, cooling had long since occurred. The next logical step was 

-3-



to investigate pressure changes between these two points to see if 
this mi·ght hold an answer to the problem. As wi II be seen, the fifth 
paramet~~~ the·twehty-four-hour p~es~ure change at North B~nd minus · 
the twenty-four-hour change at Omak, does provide a ~ea~ur~ of the 
effect of day-to-day gradient changes over the Pacific Northwest. 
As the data Were analyzed, it soon became appareht that large · 
pressure rises at Omak during the past 24 hours indicate the tendency 
for easter I y f I ow beginning or i ncreas i hg across the' state. If this 
rise is coupled with pressure falls ·during the past .24 hours along 
the Oregon coast; the gradient wi II be strengthened. ff, on the· 
other hand, lesser pressure rises are occuring at North Bend,_ while 
large rises are occurring at Omak, the offshore gradient wi II be 
muted. When pressures have risen more strongly on the coast, the 
tendency 'is for cooler westerly flow.· Thus the twenty-four-hour 
pressure changes ending at OOOOGMT have set the teridency for the 
following day's maximum temperatures. 

The t0o pr~dictor variables which in combination gave the most consis­
tent and worthwhile results were, therefore: 

a) Greater of pressure diff~rences, A~toria minus Seattle, 
or North· Bend minus Seat+.le. ' 

b)· Difference in 24whour pressure changes: North B~nd 
minus Omak. 

11'1. DATA AND PROCEDURES 

For this study a warm day was defined as one with maximum temperature 
two deg~~es above the daily normal. Normal ma~Jma tor Seattle. ~ange 
from 67 de~rees on June I, to 77 de~rees· In late JJiy, t6 $9 degrees 
on September 15, the period covered by this·project. Data for 'the 
years 1962 through 1967 were used to·develo~ the forecast syste~, ahd 
data from 1968 through 1971 were for testing the system. Daily 
Seattle ~ummer maximum temperatures were'tabu1ated along with th~.· 
respective OOOOGMT sea-level s~rface pressure in mi II I bars from 
Seattle, Astdria, North Bend, and dmak; the p~e~sure differences 
and 6h~nges wefe then cOmputed. Those days that met the c~it~rion 
of two d~grees warmer than the dai !y normal were then iridividually 
screened for the following exclusion ~riteria. (This wa~ accomplished 
by consulting sUrface and upper-a'ir charts and hourly ayiation weather 
reports'.•) 

Exclusiqn Criteria 

I. Days marked by the passage of an upper trough that 
produced middle clouds or rain. 
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2. Days on which the surface pressure at Qui llayute was 
higher than at Astoria or North Bend. 

Since this study was designed to determine temperature changes 
primarily due to tow-level meteorological effects, data from days 
when low clouds occurred with tops near or below three thousand feet 
are i~cluded. However, days on which a substantial middle cloud 
shield or rain occurred were necessarily excluded; for had they 
been considered, they would have biased the results by contributing 
cooling not attributable to surface pressure changes. 

Occasionally cold marine air flows eastward through the Strait of 
Juan de Fuca and then southward over Puget Sound waters. An air 
mass with this trajectory causes lower temperatures at Seattle 
than does a southwesterly flow from the coast, as it. is subject to 
an over-cold-water trajectory at all times unti I it reaches Seattle. 
This shallow air mass wi I I not show the day-to-day warming that the 
pressure gradient wi II indicate. When this situation occurs, 
pressure is higher over northern Washington and lower over Oregon, 
a pressure distribution which normally would be followed by a warm­
ing trend. Unlike normal summer warm-weather situations, the 
surface pressure wi I I be much higher at Qui I layute than on the 
Oregon coast. Pressure wi I I also be higher at Qui I layu+e than at 
Bel I Ingham, which in turn wi I I have higher pressure than Seattle. 
This brings the marine air i.nto southern Puget Sound. Reports of 
low clouds, especially over water, wi I I also indicate that this 
weather pattern is occurring~ A good example of this pattern 
occurred August 2~ - 28, 1971. 

After each day had been screened for the above exclusion criteria, 
there were 168 cases which formed the basis for Figures I, 2, and 
3. Figures I and 2 show the individual relationships between the 
two predictor variables and the subsequent change in the Seattle 
maximum temperature. These scatter diagrams suggest that t~ese 
relationships are more nearly parabolic than I inear. Both I inear 
and simple parabolic curves were statistically fitted to the data, 
as shown by the curves on each of the scatter diagrams. These 
individual relatonships are shown primarily to strengthen justifi­
cation for the spacing and orientation of the analysis of Figure 3. 

Figure 3 shows one solution of the joint relationship between the 
two predictor variables and change in Seattle maximum temperature. 
Development data 1s plotted on the chart~ As can be seen most 
clearly in Figures I and 2, the variabi I ity about any I ine of "best 
fit" for either of the variables is so great that only a highly 
smoothed or gross analysis of the joint relationship in Figure 3 is 
justified. The analysis is, therefore, confined to dividing the 
chart into "categories" of temperature change rather than attempting 
a continuous analysis. Despite the relatively few cases on the 
fringes of the plotted data, the much tighter gradients in the 
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analysis 1 both on the right and top of the scatter diagram are 
justified by the obvious parabolic' fcirm of the individual rel'a-' 
tionships between the predictor variables- and 'the predictand. 

IV. RESULTS . 

Exactly t~~ s~me ~rocedures were followed in testing the forecast 
aid on an inde~endent d~ta ~ampte from the years 1968-71 intlu~1ve. ' 
Those· dates between June I and September 15 of e~ch y~~r bn which 
the maximum temperatures were two degrees or more abbv~ normal were 
tabulated. Each of these days was then screened for the two exclu­
sion criteria.· this screening resulted in I 12 days 0h1ch met the 
criteria ~f the·study. the surfate pres~ures at OOOOl (1600 PST) 
at Astor!~, North ~eh~, S~a+tle, and Omak ~ere 1 theh reciord~d for 
these I l2~cases fro~ which the two p~edlctor vciriables 'w~~e. 
compUted. Figure 3 was.then entered with.the_pai'r·of variables 
for ~acih day and· a. temp~ratGt~ cha~ge fbr~ta~+ o6taihed; 

Figure 4 shows~ "graph ita I" verification of ·the analysis of 
Figure 3. The observed change's in maximum 'temperature are plotted 
in the body Of the chart with 'the analysis from Figure 3 super­
imposed upon the data. The ntJtnbers· in parentheses below ·each·6f 
the category labels ~re the avercige of the test data temperature -
changes within each category. These averages agree extremely well 
with temperature change categories determined from the develop- ' 
mental data ex2ept )~the -9° cate~ory. However,· only five·test 
cases fell in this category, and the variafion i'ti thh3 category 
in the developmental data is quite large; So the discrepancy is 
undoubted I y due to the sma I I number of cases~ 

~ ' } 

In Tables ·1 and 2,·res.ults fr~m the developmenteli and test date;~ are 
compa~~d. Als~ I isted are results when the two data ~amples a~e 
combined. J)gur~ 4 shows· thatthe analysis developed' from the, 
developmental data "fits~'. the te·s:t dat~ very well; so results from 
the combined data sarhp I es are Jndkat i ve of what can be expected . 
from dpe~atiohal u'se of thk a·id '(on a reasonab·ly large sample of 
cases)~ · · 

' ~I 

In o·rder to haVe an indTcat'ion of'the possible uti I ity of the aid, 
a comparison was also made with_ both the computer-produced ''Klein­
Lewis'' temperature forecasts based on the 1200Z runs,. and th'e 
offic'ial max.lmum temperature forecast for the following da-'i 
issued by the Seattle Forecast Offic:;e at 'around 1400 PST. 'This 
compari~on ii s~mm~rized in_ Tables 3 ~nd'4. The ~omparlson is 
based,on'dnly:+~o~~ d~ys in-the test data sam~le which met t~e 
study criteria_ and 'on orily those days oti which a.ll three torecast_s 
were ava i I ab I e. the Kl e i n:..Lew is· fore·c~sts were not ava i I ab I e· for 
the 197o' months. · · · ·· 

.. i 
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TABLE I 

AVERAGE AND EXTREME ABSOLUTE ERRO'RS IN FORECAST CATEGORIES OF MAXIMUM 
TEMPERATURE .CHANGE. DEVELOPMENTAL, TEST, AND COMBINED DATA. 

Category of Forecast Number of Average Absolute Extreme Absolute 
Temperature Change Cases Error Error 

Dev. Test Comb. Dev. Test Comb. Dev. Test Comb. 

+9 2 I 3 I .50 2.00 1.67 3 2 3 
+6 16 5 21 I .50 0.80 1.33 5 3 5 
+5 25 21 46 I .08 I .67 1.35 5 5 5 
+3 27 22 49 I .33 2.41 I .82 4 6 6 
0 49 19 68 2.12 2.74 2.29 6 10 10 

-5 14 22 36 2.79 3,05 2.99 9 II II 
-9 22 5 27 3.27 4.20 3.44 9 5 9 
-12 13 17 30 2. 15 3.06 2.67 5 7 7 

All Cases 168 112 280 I. 98 2.57 2.21 9 II II 

TABLE 2 

CUMULATIVE PERCENT FREQUENCY DISTRIBUTION OF ERRORS 

Error Fo 

:::0 :::1 :::2 :::3 :::4 :;::5 :::6 :::7 :::8 :;::9 :;::10 :::II 
Development Data 20 52 69 81 90 96 97 98 99 100 
Test Data 15 36 55 75 87 91 94 96 98 98 99 
Combined Data 18' 46 64 79 89 94 96 98 99 99 99.6 

This comparison points up quite clearly that the performance of the 
Klein-Lewis forecasts is very poor in these summertime a~ove-normal­
temperature situ~tions~ While the official forecasts improve upon 
the Klein-Lewis "guidance", it is obvious there is room for further 
improvement. The results from the objective aid show that in this 
particular class of situations, a marked improvement in forecasting 
these warm-weather-temperature changes in t'he Puget Sound reg I on 
should result from a judicious use of the aid. 

-7-
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TABLE 3 

COMPARISON OF AVERAGE ·AND EXTREME ERRORS FOR KLE I N ... LEW IS, · 
SEA WSFO, AND OBJECTIVE AID FORECASTS CTEST DATA) 

Number Average Algebraic Avera~e Absolute Extreme 
:' 

Forecast. of Cases Error Error Error 

Klein-Lewis 83 -3.70 5.92 -16 
·Seattle WSFO 83 -I .53 4.6J' -15 
Johnson bbj. Aid 83 -0.24 2.51 +II 

TABLE 4 

CUMULATIVE PERCENT FREQUENCY DISTRIBUTION OF ABSOLUTE ERRORS FOR 
KLEIN-LEWIS, SEA WSFO, AND OBJECTIVE AID FORECASTS CTEST DATA) 

Errors 

Forecast ~0 ~I ~2 ~3 ~4 ~5 ~6 ~7 ~8 ~9 ~10 

Klein-Lewis 100 95 84 78 71 59 48 41 31 24 22 
Seattle WSFO 100 I 00 83 73 54 43 36 25 13 II 
Objective Aid 100 82 64 43 22 12 10 7 5 2 

() 

v. OPERATIONAL USE OF THE AID 

The OOOOGMT (1600 PST) preisure observations used In developl~g this 
objective .aid are madesome two hours after the"afternoon forecast 
re·lease time. However, by making two- to three-hour pressure-change 
forecasts for Seattle, Astoria, Omak, and North Bend, the aid can be 
Incorporated Into the afternoon forecast as wei I as the evening fore­
cast. Experience has shown that such short-period pressure-change 
forecasts can be made with good rei lab! I ity. 

The aid is strictly applicable to only those days when the Seattle· 
maximum tempe~afure is two or'more degrees above normal ;.but it Gan 
be very hE:'ptul fn thos~ ~ases; w.hen the maximum temperature: is 
several degrees be,low normal and the OOOOZ pressure distribiUtion and 
24-hour .pressure changes are indicative of an existing, or a chaoge .. 
to, offshore flow and the onset of a warm ~pel I~ When the aid is 
appl led in such cases, the observed change i~ the maximum temperature 

8 
2 

:I:·· 

., ) ~ 

wi II be an average of three. degrees greater than figure 3 wou.ld inqicate. 

Although those Instances when a break In a warm spel I was accompanied 
by rain were el lminated from the objective aid, they do constitute 
some of the most important summertime large temperature change events. 
Separate study of these cases revealed that the best strategy is to 
forecast a maximum temperature of 65°F for the following day when rain 
Is expected with the marine push. Following Is a I lst of those days 
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both developmental and test data on which the pressure distribution was 
such that the aid would indicate a break in the warm spel I, but the 
break was accompanied by rain. 

Max Max Temp Temp 
Temp Following Change "Error" Using 

Date (°F) Day (OF) (OF) 65° as Forecast (OF) 

July 18, 1965 86 66 -20 -I 

June 19, 1967 87 61 -26 +4 

June 25, 1967 80 67 -15 -2 

June 18, 1968 81 67 -14 -2 

June 25, 1968 87 71 -16 -6 

July 9, 1969 83 63 -20 +2 

September I I , 1969 81 66 -15 -I 

June 26, 1970 76 60 -16 +5 

Average 65 -18 2.87 

Obviously, in order to capitalize upon this "climatological" fact that 
the maximum temperature at Seattle on rainy days following a warm spell 
in summer is near 65°, rain on.the following day has to be accurately 
forecast. 

Infrequently, the aid wi II be in error when a weak onshore gradient 
is accompanied by a deep layer of marine air and greater-than-expected 
cooling wi II occur. One such case took place on July 19, 1969, result­
ing in 16 degrees of cooling when 5 degrees was anticipated. Even less 
frequently, expected slight warming develops into large temperature 
increases when pressure increases over northeastern Washington during 
the night, increasing the offshore flow component. A case of this type 
occurred on July 29, 1971, when anticipated three-degree warming became 
13-degree warming. These situations probably cannot be forecast 
correctly 24 ho~rs in advance; however, the numerical surface progs, 
both PE and LFM, shoul~ be scrutinized closely for any clues to a 
strengthening of either onshore or offshore gradients during the fore­
cast period. As can be seen in Table 2, such large temperature errors 
are infrequent, occurring in less than I percent of the cases. 

Although the curr~nt maximum temperature has not been used as ~ predic­
tor variable explicitly, part of the variabi I ity in temperature change 
is attributable to the initial maximum temperature. l.n very general 
terms, the lower the initial maximum the greater the warming with strong 
offshore flow, and the higher the initial maximum the greater the cooling 
with a strong onshore gradient. 

-9-
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VI . APPLICABILITY OF THE STUDY TO OTHER PACIFIC NORTHWEST CIT IE~ 

Geographically, cities lying in the interior ~ai leys of we'sterh Washing­
ton and western Oregon, specifically Seattle ~nd Olympi~, W~shingt6n; 
and Portland, Salem, and Eugene, Oregon~ have much in common. They alI 
I ie in the Puget Sbund Lowlands or its southern extension, the Wi I lamette 
Va I I sy. A coa:sta 1 range I i es to their .west and the Cascade Mountains 
to their east, and alI are ~~bject to ihv~~ions of ~arine air masses. 
One major f~ature, the Columbia River Gorge, through which ea~tSriY 
winds from the warm interior regions east of the Cascades haye easy 
access to the lower Columbia and Wi I lamette Valleys, causes tempera­
tures in Oregon cities to react somewhat differently from those at the 
Washington cities in strong easterly flow situations. 

In general, the temperature change fore6ast obtained from Fig~re 3 for· 
Seattle can be appl led to alI of the lower Puget Sound and Wi l)amette 
Valley cities with good success. Temperature changes at Olympia, 'of '· · 
course, could be expected to be essentral ly the same as those at 
Seattle in alI cases. For western Oregon cities, however, there are 
three situations which should be taken into account in attempting to 
apply the Seattle temperature-change forecast directly: 

f!' 

I. Additional screening of cases should be made for possible 
shower activity over southwestern Oregon and middle cloud 
cover over northwestern Oregon caused by development of 
an upper trough west of the northern California coast. 
Such a cloud cover would, of course, prohibit the air 
mass present at Pqrtland, Salem, and Eugene from achiev-
ing its potential warmfn~. · · 

. i l 

i. · When easte~ly fib~ de~elops thr6ugh ~he Columbia River 
gorge and the pressure at The Dalles, Oregon, is appre-' · 
ciably higher than at Portland, temperatures over north-:­
westerh Otegon wi fl rise five to ten degree~ ~ore'than · 
the forecast temperature chahge for Seatt I e would I nd i ca+e. ·: 
This rapid warming i~ usually preceded by strong p~es~~~e '; 
rises at Omak and/or pressure falls at North Bend; causing'. 

''large negative va1Ues6f the North Bend:rnihus Omak:' 24..:.hour 
pre'ssure change P,ara_meter. 

3. Notma.lly all of northwestern Oregon and western W'ashington 
inte~ior val le~s cool the 'same' day, but on occasion the 
cooling over Oregon wi II occur a day e'arl'ier. This, .may 
'h~ppen,when the thermal trougH fs well deffned over·.: .. · 
weste'rn Oregon, but does· not e.xtend northward to Seatt I e.' 
A strong o.nshdre pressure gradient will exi~t between the. 
Oregon' coa'st and the northern Oregon interior va I l'eys, 
but the pressure difference .between North Bend or Astoria 
and Seaftl'e' at 4 1p."m. · wi II be 'less than two mi II i'bars. 
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Another necessary pre-marine push ingredient in such 
situations is a thick layer of stratocumul.us clouds along 
the Oregon coast. Marine air wil I then move past the 
coastal range into the Wi I lamette and southwestern 
Washington interior valleys, but not penetrate northward 
as far as Seattle. A pressure difference less than two 
mi I I ibars between North Bend or Astoria and Seattle, 
therefore, does not ensure that cooling wil I not take 
place over the WI I lamette Val ley. 

Application of the forecast temperature changes for Seattle directly 
to the other cities, except for those cases eliminated because of an 
upper-trough situation described in item I above, resulted in the 
verification statistics shown in Table 5. These "forecasts" are 
from the independent data sample 1968-71. 

TABLE 5 
VERIFICATION OF SEATTLE TEMPERATURE CHANGE FORECASTS APPLIED 

TO OTHER PUGET SOUND AND WILLAMETTE VALLEY STATIONS 
Number Average 

Station of Cases Abso I ute Error Extreme Error 

SEA 112 2.57 +II 

OLM II 0 2.90 +13 

POX I 08 3.08 +19 

SLE 102 3.10 +19 

EUG 96 2.91 +13 

The extreme errors shown in Table 5 for Olympia, Portland, Salem, 
and Eugene were alI from the same forecast, July 15, 1970. On this 
day the maximum temperatures at these stations were OLM 96°, POX 
102°, SLE 101°, EUG 95°, while the SEA max was only 90°. Temperatures 
at all stations fell into the low 70s the following day, resulting in 
temperature drops of 25 to 3! degrees. The North Bend minus Seattle 
pressure difference was +5.2 mbs, and the 24-hour pressure change 
difference North Bend minus Omak was +10.1 mbs. The plot of these 
values on Figure 3 fa I Is in the extreme upper right-hand corner, 
indicating maximum cooling. This reemphasizes that the higher the 
initial maximum temperature, the greater the temperature change is 
I ikely to be with strong onshore flow. 

VI I. SUMMARY 

An objective aid has been developed for forecasting maximum tempera­
tures for Seattle, Washington,on tair-weather, above-normal tempera­
ture days during the summer months. Tha aid is designed for use in 
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the afternoon and evening forecasts for the maximum temperature the 
following day. A comparison 0f "forecasts" produc~db'y'.the aid:·With 
both the Klein-Lewis computer"'-produced ft>recast and the' maximum· tem­
perature forecast iss8ed by the Seattle Forecast Office ir~dicates 
that a marked improvement can be expected in maxi mu:m'-temperature · 
forecasts tor this type of summertime weather situation. -

It has also been ~hown that ,with some modif~cat~on in selection o1 
situations and meteorolog·ital judgment, the Seattle ·aid can be 
applied to other locations in the Puget ·Souhd Lowland e'nd.the · 
WI I lamette Val ley of northwestern Oregon. 
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