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Summary:

1 Much of Washington, Oregon, coastal California and the Bay Area and delta region had a cooler than average

September. This wdargely the result of the blocking ridge over Alaska that keep much of these areas with
relatively cool air flowPoints to the south and east were flipped with much warmer than average
temperatures. Even with some rain in western Oregon and Washingtgrcahditionspersistedin the
western US irseptember continuingpngterm drought concerns

1 The major change over the short terfl0-14 day$isa turn tocolder than average ovenuch ofthe entire
western US. The pattern shift is the result of what is hayapg in Alaska, one of the warmest and driest falls
ever seenThe greatest likelihood of precipitatidor California andhe desert southwesmay have already
occurred over the last couple of days, while more northern areas have some coming over tf@andays

1 The seasonal forecabtlances the current cool conditions with expected warmer conditions into early
winter. The forecast continues to point to a dry period through the entthefyear for thePNW,and other
regions to likely see averageecipitation Heading into the final weeks of the seadweat accumulations
likely to end upslightly below average tolose to theaverage heat accumulation of the last five years

September brought us widely varying temperatures like a transitiontmshould,but the month ended up cooler
than average for many along the west cod@®mperatures were-B°Fbelow averageacrossnuch of Washington,
Oregon, coastal California and the delta of CalifofRigure 1) TheBay Areand delta conditions contued from
previous monthsvhere @astal SSTremainedcooler than average due t&trong coastal upwellingsee North Pacific
discussion beloyvIn contrast, varmer than average temperatur€s-7°F) over thé-our Cornerssouthern California,
and southern Rockieshere seenduring the month. For the rest of the country, the northern Plains and Texas were
cooler than average, while the rest of the country was much warmer than average (not siowegk of showers
mid-month brought the first gjnificant rainfall to northwestern Oregon and western Washington, otherwiee
majority of the rest of the western US saw 25% or less of normal precipitation (Fig&@ienilar to the temperature
flip-flop seen in the wesin September, the dry conditi@nin the west were largely replaced by much wetter than
normal conditions in the east with the exception of Florida and Georgia which were relativéhotishown).

Western United States - Mean Temperature Western United States - Precipitation
September 2018 Departure from 1981-2010 Normal September 2018 Percent of 1981-2010 Normal
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Figure 1¢ Western USSeptember2018 temperaturedeparture from norma(left) and percent of normal
precipitation ¢ight; images from WestWide Drought Tracker, Western Region Climate Center; University 9f Idaho



Closing the book on theater yearwe can see from Figure 2 that theestern USnded up mostly warmer than

normal with the exceptiorsbeing a significant amount of Washington, portions of Oregon, most of the north coastal
area of California and the Central Valley, which ended up near normatf-Eastern Montana across the Plains
eastward to thenorthern Great lakeended p cooler than normal for the wateyear, while the bulk of the rest of

the country was between-2°F warmer tharaverage (not shown}or the water year that just ended, the western

US ended up largely below normal in precipitat{&igure 2)Washington, northern Idaho, Montana, much of
Wyoming, and a small area of the northern Sierra Nevada were the only areas to end up near average to slightly
above average for the water year. The driest regions V&rethern California across into the dessouthwest and
Four Corners regiowhere 15-45%of normalwas seen, which is also reflected in the Drought Monitor (see below)
For the rest of the countryTexas and theouthern Plainended upmostly dry, while the rest of the eastern US

ended the watelyearwetter than averageal (not shown).

Western United States - Mean Temperature Western United States - Precipitation
October-September 2018 Departure from 1981-2010 Normal October-September 2018 Percent of 1981-2010 Normal
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Figure 2¢ Western USNVater Year October 2017/September2018 temperature departure from normal (left) and
percent of normal precipitation (right; images from WestWide Drought Tracker, Western Region Climate Center;
University of Idaho).
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of the west is sittingabove thel981-2010 averaggealthough this has declined slightly%e20%above(Figure 3).
Wine regionsn Idahosaw heat accumulation numbers increase some, while portions of eagfashington and
Oregondropped to near average or slightly below avera@eliforniaagainsaw mixed conditions with much of the
state near normal toabove normal exceph the Bay Areand Celta corridorwherenear shore upwellingnd lower
SSTs (see NbrPacific discussion belowdntinued tocontribute to a strongr than averagenarinelayer andcloud
coverthat has keptheat accumulation slightly belot® normalfor the seasonFigure 3)Western Oregon wine
region heat accumulations still running above normal, but the cool Septemb8rZ to-1.5°F) did not add much to
the total. GDDamounts for four locationthat | have tracked for many yeairs Oregonare nowslightlyto
moderatelyabove average. GDD in these four locatiars4-16%abowe the 19812010 normals2-7% above the
average for the last 15 years, and slighblywer than 201 7for Aprilthrough Septembei(see the Appendix Figurefdr
four locations in Oregon)Vith only one more month to go in the growing seasGmD ir2018for western US wine
regionswill likely end up below average for some regions in California and eastern Washimgtoear the 2012
2017 average for most other regians
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| Figure 3¢ Western US Januayeptember2018 growing
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: from Climate Impacts Research Consortium, University of
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Drought Watchg Dry conditions continued over the vast majority of the western US resulting in expansion of
drought inthe region (Figure deft pane). TheUS Drought Monitocontinuesto showthat the US drought footprint

isat near record levels with the main areas of severe to extreme droogitthe Four Corners region artide desert
southwest with increases in severity seen in Oreddre longer term prognostic for the US throuble end ofthe
yearshows some changeespecially in the PNW whapertions of western Oregon and Washington will likely some
improvement in thefirst half of winter However, much of the long term persistattought seen in the rest of

Oregon, portions of Washington, northern and southern California,taeérour Corners region is expected to
continue through to the end of the year (Figure 4htiganel). The eastern half of the US is largely free of any current
or ongoing drought conditions.

U.S. Seasonal Drought Outlook vaiid for september 20 - December 31, 2018
Drought Tendency During the Valid Period Released September 20, 2018
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Figure4 ¢ Current US Drought Monit@nd seasonal drought outlook

ENSONatchg The long term discussiort@pss numerous agenciesntinues topoint to the likelihood ofan El Nifio
event developing in the&ropical Pacificn the fall However, in mieSeptember 2018, the easentral tropical Pacific
waters reflected ENS@eutral conditions, with near to slightly aboawerage SS(Figure 5) The key ahospheric
variables also suggested neutral conditions, although weakly westerielml/wind anomalies have developed. The
subsurface water temperature continued to be abeaserage Most ofthe key atmospheric variableimcluding

winds also indicateneutral conditionsat this time.The official forecasts from numerous agenaa#is for a 565%
chance of El Nifio development during fall, rising t67656 for winter 2018.9. A such, a El Nifio watch remains in



effect. If the conditionsfor neutratENSO continue tdhold for now, the weatheracross the US will likegpntinue to
follow the drier than average conditions in tH#0-dayforecast and beyon¢see forecast periods below and Appendix
Figure2).

NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 10/1/2018
[white regions indicale sea—ice)
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Figure5 ¢ Global sea surface temperatures (°C) for pleeiod endingOctoberl, 2018 (image fromNOAA/NESD)S

North Pacific Watchg Two things are evident this month) the entireNorth Pacific up into the Bering Seas
warmed tremendouslyand 2) the conditionghat have contributed to the cooler than average Bay Area region are
largely still in plac€Figure 5)The warming of the North Pacific over the last month has likely contributed to the
strong ridging in the atmosphere (high pressure) over Alaska tlabraught some of the sunniest, warmest and
driest early fall weathethe state has ever seen. In Anchorage, for example, temperatures have remained above
normal for 32 straight day€ooler than average SSTs off the west cadtst a bullseye on the Bayrda, driven by
nearshore upwellinghave contributed to a robust marine layer, coastal cloudiness, and cooler than normal
temperatures inthe region (Figure 5Yhere continues to be ndearconsensus on how the North Pacific SST will
evolve over the nex®0 days. If cooler than average near shore conditaoag the California coastmain, then
coastal zones will likely stay cootban averagelf the SSTs increaskghtlyand the upwelling subsidethen

warming will ramp up along with the broaderrézast for the next 90 days (see below).

Forecast Periods:

6-10 Day (valid Octobe®-13): Major circulation pattern shift over the Pacific and western North Amatigingthe
last ten dys will carry intdhisten-day forecast. A higpressure ridgever the central North Pacific is bringing
extremely warm conditions to Alaska, but also opening the dooa&mutherly flow of very cold air over the entire
western US. Expect temperatures to be substantially below normal in the inland western US amdteipdelow
normal along coastal zones all along the west coast from Canada to Mexico. This pattern change also extends
eastward with the eastern half of the US forecast to be much above normal over the next ten days. In terms of
precipitation, the patten changedoes open the door to more fdike precipitation events with the first coming over
the next couple of days. Conditions will remain unsettled with off and on rain events througmanith. The west
coastal areas will likelye near normal rainfdlfor this time of year, while the inland western US will likely see
substantially higher than average precipitation and even accumulating early season snow in the Rockies. The wetter
than average forecast extends to the Mississippi River valley and Gakes with the rest of the eastern US
expected to see near normal rainfall amounts.



8-14 Day (valid October1:17): Not much change into the two week forecast period with the bulk of the western US
expected to remain colder than normal for this time ofyeThe coastal areas from Washington through Oregon to
Northern California will likely see closer to normal temperatures during this period. A similar forecast extends into
the Rockies and northern Plains with colder than average temperatures likehgtihrmidmonth while the eastern

US will likely continue to see much warmer than average temperatures. The main change into this forecast period is
that the PNW down into northern California will likely dry out and see below average rainfall for this Fémorest

of the western US and the rest of the country are forecast to be wetter than average feDoiaber.

30 Day (valid October-B1): The pattern shift that we are currently experiencing will likely hold through most of the
month with overall tempeatures being near normal to cooler than normal for most the western US and extending

into the Great Plains (see Appendix Figure 2). The remainder of the country from the southern Rockies and Texas
eastward is forecast to see an October that is moderatglymer than average. The October precipitation forecast

tilts the odds of the PNW to having an overall drier than average month. Higher than average rainfall for the month is
likely to occur in the desert southwest with inputs from the remnants of Huredaasa and other monsodike

flow. The rest of the country is forecast to see above normal to near normal precipitation for thignmo

90 Day (valid OctobeNovemberDecember)The extended forecast into the first half of winter continues to hold

from prior months. The October through December seasonal forecast is tilting the odds for most of the US to
experience a warmer than average thre@nth period (see Appendix Figure B)terms of precipitation, the

forecasted drier than average first half of the winter appears to be holding for the PNW, while most of California and
the northern tier of states are expected to be near average during this period. The southern statehdrdesert
southwest to the southeast and extending up along the east coast are forecast to see a wetter than average first half
of winter (see Appendix Figure 2). The forecast for a drier than average first half of winter in the PNW couples with
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Appendix Figure L, Cumulative growing degregays (base 50°F, no upper @ff) for McMinnville, Roseburg, MilteRreewater, and Medford, Oregon. Comparisons between
the current year (2018) and a recent cool year (2010), a recent warm year (2015) and th20I98dlimatenormals are shown (NCDC preliminary daily data).



