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Instead ofroaring like aibn, March provided gaeerally warmconditionsand variable precipitatioamountsfor much
of the west The question is aether therhymewill hold ard April will behave like a lamihegeneral pattern in
temperaturesfor the westernUS in March wakargely warmer than normal except right along the coastantihern
California and €gon as well agiroughout much of WashingtofFigure 1). Temperatures elsewhere w&r6°F
abovenormal inthe Rockies, Fou€orners and theauthwest Conditions irCaliforniawarmed to the point of
ushering inspringgrowth, but more ifine with averagdud breakcompared to thepast fewyears. Thavarm March
extended eastward into the Plains, the southeast, &tdo River valley before giving wayaweerage condibns in
the mid-Atlantic thena cooler than average month for New Englafitie seesavn the easthaswreaked havoevith
the spring, mcluding a muting of thecherry blossoms in Washington, DC

Marchprecipitation amountsshifted northward withwetter than average conditions i@regon, Véshingtonand
northern Idaho(Figurel) withmanyareas seeing30 to 300% of normal for the month/hile scattered areas of the
Rockies were also wetter than average, the bulk of the rest of the western US saw very dtipesma March with
the sauthwest seeing less than 25% of nornfakcipitationamounts nationwidevere quite variablewith drier than
normal areasacross theGreat Plainsgentral Texas, thesoutheast, andnto the middle Atlariic states while portions
of the Great Lakeghe Ohio River vallegnd southTexasvere muchwetter than normal for the monti{not shown)
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Figure 1¢ Western UMarch 2017 temperaturedeparture fromnormal(left) and percent of normal precipitation
(right; images from WestWide Drought Tracker, Western Region Climate Center; University of Idaho

The firstthree months of 2017 haveroughtvery coldconditions to thePNW with observations runningZEF below
normal. The are of the coldest areatraddlesthe Columbia Valley into eastern Washington and eastern Oregon
(Figure 2). The majority of California and Nevada have experienced slightly below averagelyabligtat average
temperatures while the Four Corners regioas been warmer than averagéhe general nationwide pattefior the
first three months of the year are for a near normal to colder than normal vaest PNWand substantially warmer
than average eastern US-§°Fabovenormal not shown). The firsjuarter of 2017hasbroughtconsderable
precipitation to many areas in the west with the bullseye in California and the Sierra Nehcasiainsacross into



the Northern Rockies (Figure Extending it back to the start of the water year in October shows nearly the exact
same pattern (nbshown).Nationwide the wetter than average conditions for the year extend out ofwteetand
across much of the Great Plainso the Great Lakethen south into Texaswhile the southeastern US and New
Englancareas were drier than averagaot shown) continuing the modrate drought conditions in the region
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Figure 2¢ Western USanuaryMarch2017temperature departure from normal (left) and percent of normal
precipitation (right; images from WestWide Drought Tracker, Western Region Climate Center; University of Idaho).

Drought Watchg After numerous winter precipitation records being set across many areas in the west, drought
conditions have been almost completely removedtfoe western UgFigure 3)The most recent Drought Monitor
showssome remnant areas of coastal Central to South@alifornia still experiencing dry conditions, but the
category has shifted to moderate or simply abnormally &mought conditions haveontinuedor have started to
developin Oklahomaand the Front Rang¢he southeastand into New Englandut the overall extentand intensity
of the drought conditions as lessened in each gieigure3, left pane). The US seasahdrought outlook(Figure3,
right pane) forecaststhat someareas insouthernCalifornia will likely see drougbgrsig. Similar changes are seen
for the drought areas of the southeast and New Englamiuile droughtconditions inColorado, Kansas, and
Oklahoma are likely to persists and/or intensify

U.S. Seasonal Drought Outlook Valid for March 16 - June 30, 2017
e Valid Period Released March 16, 2017
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Figure3 ¢ Current US Drought Monit@nd seasonal drought outlook



ENSQNatch ¢ The tropical Pacific remains ENS@heutral conditions where the equatorial sea surface
temperatures (SSTs) are near average across the central andesdsdl PacificHowever, aboveaverage SST in the
eastern Pacific Ocegnear Central and South Ameridegve continued to develop slowlENS&neutral conditions

are favored to continue through at least the Northern Hemisphere spring 2017, with increasing chances for El Nifio
development into the fallNeutral conditions tend to mean that there is little tropical influence in4aiitude

weather, however neutral periods can mean other things to the overall flow of the atmosphere (see North Pacific
Watch below). Statisticallyeutral conditionsin the tropics wouldslightlyfavorthe next few monthdo be warm and
dry acrosshe southern h# of the US; wet andool to coldin the north (see forecast periods below and Appendix
Figurel). Numerousmodels and forecast agencies amereasing theicall for El Nifio conditions (warmer than
average tropical SSTs) to develop by summer or eallyMdl have to watch these models over the next month or
two to get a read on potential influences to ripenipgriodsacross the west.

North Pacific Watchg The large pool of cooler than average ocean temperatures across the North Rasific
contractedslightly, moved to the northand is now centeredverthe Gulf of Alask@-igured). Sea surface
temperatures(SSTin this area are running-8°Fcooler than average andT0°F cooler than last year at this time
(note figure is in °CYhe interesting dvelopment from last month is the extension of warmer than average SST
toward the west coast. The nortbouth pattern of cold and warm surface waters is likely adding to the energy of the
atmospheric circulation over the NortraBific, enhancing anextendng the trough conditions further south and

later into the spring. The overall pattern of S&Thie North Pacifits not exactly showing a positive or negative phase
structure of thePacific Decadal Oscillation or P@Qargescale, longerm climate vaiability mechanism in the

North Pacific Ocean that is closely associated with El-Nefifia cyclgsHowever the recent shift of the cold pool
and the extension of the warmer waters toward the west coast could result in shift that will helde&rsummer

into fall conditions. At this point | feel confident enough to say that tnerent PDGENSQonditionswould continue

to favor arelatively cooko coldand wet PNWnto Northern Californiaand a moderately dry anslightlywarmer

than normalsouthern California extending across the desert southwBEs#t.coolerSST off thevest coastnd into

the Gulf of Alaskavould point to a greater chance farcookr and late springthan we have experienced in a while
As mentioned last month, theaistical and dynamicahnalog have thisyear currently loolglike what we
experienced in 2012.

NOAA/NESDIS 50 KM GLOBAL ANALYSIS: SST Anomaly (degrees C), 4/6/2017
(white reqions indicote sea—ice)
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Figure4 ¢ Global sea surface temperatures (°C) for pleeiod endingApril 6, 2017 (image fromNOAA/NESD)S




Forecast Periods:

6-10 Day(valid Apr 14-18): Cooland unsettled ovethe westthrough midmonth. Entire west coast is forecast to
have a greater than average chance for cool conditions including frost potential in manyTdreasst of the US has
a high likelihood of much warmer than average citiods over this same period. In term of precipitation, the west
coast is likely to see wetter than normal conditions through-miohth with the Rockies likely to be drier than
normal. The central plains to the Great Lakes is likely to be wetter thangajendnile the southeast and Midltlantic
states remain drier than average.

8-14 Day(valid Apr 16-22): Broadcool pattern in theforecast does not change much from t&d.0 day periodThe
PNWislikely to continuethe cooler than average conditions wisicattered frost likelyFrom the Rockies eastward
the bulk of the rest of the country will likely see much warmer than average conditf@wsrable conditions for a
wetter than average period extend across most of the country including the west coast whetinuedsoutherly
trough flow over the North Pacific will likely add to the already record amounts in many places.

30 Day(valid Apr 1-30): Theforecast for the month Aprilsee Appendix Figure ) pointing to average conditions for
much of the westCalifornia, the PNW and northern Rockies aredastto have an equal chance of being slightly
above to slightly below normal temperatwsby the time the month is oveil he rest of the country has an above
average chance of continuing to be warmer thraarmal this springThe precipitation forecast fokpril is largely
calling for near normal conditions nationwide, although the coastal zone from Northern California to Western
Washington along with the northern Plains and Gulf Coast do have a highiérolddefor a wetter than average
month (see Appendix Figure 1).

90 Day(valid AprMay-Jun@: The long lead forecasor April-May-June(AMJ) from the CP@ontinues the general
conditions from theprevious ® day forecastThe California, the PNW, andrthem Rockies are forecast to have an

equal chance ofeeinga f A IKGf & [ 02@0S G2 atA3akKidte o0St2¢ I GSNFIAS G
Appendix Figure 1)n other words, this region will likely see close to normal spring tempeeatwitha continuation

of a normal spring frosteason The rest of the country is forecast to continue to have a warmer than normal spring.
TheAMJprecipitation forecasts holding to a likely higher than averggecipitationamounts across the norther

Rockies and Gulf Coast while the rest of the country has no clear signal and is forecastjfioalashance to be

slightly aboveaverage, normalpr slightly below averagprecipitation(see Appendix Figure.l)
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Appendix Figurel ¢ Temperature (left panel) and precipitation (right panalitlooks forthe month of April (top panel) andApril, May, and Jungbottom panel)(Climate
PredictionCenter, climate.gov).



