
 
Mean February temperatures were much below 
normal throughout the entire state of 
Washington, with the statewide average 
temperature of 25.6°F tying with 1989 as the 5th 
coldest February on record (since 1895). Many 
individual weather stations set cold February 
records, of course; a limited list is provided in 
Table 1, where stations ranked among the top 4 
coldest Februarys. Notably, 
Wenatchee, Bellingham, and 
Richland recorded their 
coldest February on record. 
February precipitation fell 
often as snow, but the total 
precipitation was actually 
below normal for large 
portions of the state (more 
information in the “Climate 
Summary”). 

The month was extremely 
eventful, with several 
instances of lowland snow in 
western WA, heavy mountain 
snow during the middle of 
the month, and more snow 
than usual in eastern WA 
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February Event Summary

Table 1: Mean February temperatures, the ranking (cold to warm), the 
current record, and year that records began for selected WA stations.

Station Mean February 
Temperature 

(°F)

Rank February Average 
Temperature  

Record (Temp/Year)

Records 
Began

Wenatchee 21.9 1 - 1959

Bellingham AP 32.5 1 - 1949

Richland 25.1 1 - 1945

Quillayute 35.0 1 (tie) 35.0; 1989 1966

Olympia 33.6 2 33.2; 1989 1941

Yakima 23.6 2 22.7; 1956 1947

Republic 16.7 2 10.1; 1936 1899

Hoquiam 38.6 3 37.0; 1989 1953

SeaTac AP 36.7 3 35.6; 1956 1945

Pullman 24.7 3 23.4; 1989 1940

Spokane AP 21.3 4 (tie) 17.3; 1936 1881



communities as well. Table 2 shows 
monthly snowfall totals for stations 
with longer snow records around 
the state. Unfortunately, snow 
records are not as complete in WA 
compared to temperature and 
precipitation, so we don’t have 
snow totals for all of the usual 
stations that we highlight, and 
there are some missing data as well. 
Regardless, our readers have likely 
encountered some of the often cited 
records in media reports. SeaTac 
Airport, for example, recorded 
the snowiest February on record 
and the 4th snowiest month 
overall with 20.2”. Wenatchee also 
recorded their snowiest February 
(22.1”) with records dating back to 
1931. 

The Community Collaborative 
Rain, Hail, and Snow 
(CoCoRaHS) network, a group of 
dedicated volunteers measuring 
rain and snow in their backyards, 
really helped fill in the gaps in 
snow reporting this month. 
Figure 1 shows the February 2019 
snow totals for 250 observers with 
nearly complete records for the 
month. An interactive version can be 
viewed here. Notable on this map is the amount of 
snow that the northeastern Olympic Peninsula 
received. Typically, this region is one of the driest 
in western WA thanks to the Olympic Mountain 
rain shadow when our storms approach from the 
south or southwest. But that was not the case in 
February. The unusually persistent weather 
pattern brought cold air from the Fraser River 

Valley to the north, and the northeastern side of 
the Olympics helped to enhance the precipitation 
in this region. February snowfall totals in the Port 
Angeles and Sequim area ranged from a 
remarkable 20 to 60”. Another standout area is in 
the White Salmon region in the Columbia River 
Gorge which saw monthly snow totals between 70 
and 99”. 
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Station February 
2019 Snow 
Total (in)

Rank February Snow 
Record 

(Amount;Year)

Records 
Began

SeaTac 20.2 1 - 1945

Wenatchee 22.1 1 - 1931

Spokane AP 29.9 2 39.6”; 1893 1881

Pullman 2 NW 36.0 2 36.5”; 2004 1940

Odessa 13.3 2 14.8”; 1959 1903

Table 2: Total February snow (inches), the ranking, the current 
record, and year that records began for selected WA stations. 

Note that SeaTac AP snow totals are missing from 1996 to 2003.

Figure 1: Total February snowfall (inches) from CoCoRaHS 
observers (interactive map).

https://public.tableau.com/profile/owsc#!/vizhome/February2019_snow/Dashboard1
http://www.cocorahs.org
https://public.tableau.com/profile/owsc#!/vizhome/February2019_snow/Dashboard1
http://www.cocorahs.org
https://public.tableau.com/profile/owsc#!/vizhome/February2019_snow/Dashboard1


Aside from the hassle in getting around during the 
month, there were some other serious 
consequences from the weather. Blizzard 
conditions near Sunnyside on the 9th led to the 
deaths of at least 1800 dairy cows, which resulted 
in an estimated $4 million in direct losses, not 
including lost production moving forward (NBC). 

As for the progression of the weather over the 
month, the coldest temperatures around the state 
were from the 4th through the 11th, with several 
daily temperature records set over that period. For 
example, on the 6th, Yakima (-6°F), Quillayute 
(18°F), and Bellingham (19°F) set record lows. 
Another example was on the 10th when Olympia 
(5°F), Bellingham (15°F), and SeaTac Airport (21°F) 
set daily record lows. Figure 2 shows the daily 
temperatures and precipitation (rain + melted 
snow) for SeaTac Airport for the month, showing 
that temperatures remained below normal even 
after the coldest weather of the month. 
Particularly striking is the continuous run of 
below normal maximum temperatures from 
February 2nd through the end of the month (and 
into March).
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Figure 2:Daily February 2019 a) temperatures 
(dark blue bars) and b) precipitation (green bars) 

for SeaTac Airport compared to normal (green 
envelopes) and historical records (red and blue 

bars). NWS

https://www.wrh.noaa.gov/climate/monthdisp.php?stn=KSEA&year=2019&mon=2&wfo=sew&p=temperature
https://www.wrh.noaa.gov/climate/monthdisp.php?stn=KSEA&year=2019&mon=2&wfo=sew&p=temperature
https://www.nbcnews.com/news/us-news/over-1-800-dairy-cows-killed-freak-blizzard-washington-state-n971371


Statewide snowpack has benefited greatly from 
the colder than usual February. While the month 
was drier than usual for the northern and central 
Cascades, heavy snow fell in the mountains during 
the second week of the month and helped 
improve the snowpack. The March 6 basin 
average snow water equivalent (SWE) percent of 
normal from the Natural Resources Conservation 
Service is shown in Figure 3. The Lower Snake-
Asotin and Lower Yakima basins are doing the 
best, with near-normal values of 112 and 96% of 
normal, respectively. Snowpack in the rest of the 
state is still below normal, though only about 

10-15% below normal. The two basins with the 
lowest percentages of normal are the Central 
Puget Sound and North Puget Sound, with 77 and 
81% of normal, respectively. 

The U.S. Drought Monitor map (Figure 4) has 
shown continued improvements in WA, 
particularly in the eastern WA locations where 
February precipitation was above normal. 

Volume XIII Issue 3 �4

Snowpack Update

Figure 3: Snowpack (in terms of snow water equivalent) percent of normal for WA as 
of 6 March 2019 (NRCS).
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As detailed here, the month of February 2019 will 
long be remembered for its snowy weather, 
especially in the lowlands of western Washington. 
We are not the only place that has experienced 
some unusual conditions – here we direct our 
attention to Hawaii, and in particular the “Kona” 
storm that slammed the state during the second 
week of the month. We hypothesize that there is 
an association between Kona storms, sometimes 
termed Kona lows, and cold weather in 
Washington state.

That such a connection might often exist is based 
mostly on conversations over the years with NWS 
personnel in the Seattle office. But we have not 
unearthed any published research on the subject, 
and the present treatment is exploratory at best. 
This seems to be the right kind of forum to bring 
up the topic, and we encourage readers to weigh 
in. An animation of the jet stream during some of 
the unusual February weather, as well as an 
additional discussion of Kona lows, can be found 
here.

Kona storms represent unusual weather 
conditions for the subtropical North Pacific 
Ocean. While they ply their wares south of the 
usual North Pacific storm track, they generally 
include a cold core aloft, and hence are best 
characterized as mid-latitude cyclones. Based on 
the 10-year climatology of Otkin and Martin 
(2004), about a dozen of them occur per winter, 
with about 2-3 of these having direct impacts on 
the weather of the Hawaiian Islands. Among these 
aspects is a reversal of the usual trade winds from 
the northeast, and heavy rains in the generally 
drier, leeward portions of the Hawaiian Islands. 
These storms also often feature high surf and even 
snow at higher elevations. The paper by Otkin and 
Martin (2004) shows that a ridge of high pressure 
aloft occurs to the east of the cyclonic circulation 
near the surface. The development of this ridge is 
presumably related to the southerly winds and 
warm advection in this sector of the storm. And 
conceivably such a ridge of sufficient amplitude 
and at the right longitude would help deliver cold 
air to the Pacific Northwest.
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Kona Storms and Winter Weather in WA State 
A message from the State Climatologist

Figure 4: The 7 March 2019 edition of the US Drought Monitor. 

https://www.climate.gov/news-features/event-tracker/wild-weather-west-coast-february-2019
http://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?WA
http://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?WA


We sought to examine this kind of linkage 
between Kona storms and our winter weather. 
Towards that end, we rummaged around for a 
listing of Kona storm events, but failed to come 
up with anything resembling a comprehensive list. 
We did find 8 examples of past events based on 
archived reports and news articles. They are 
certainly skewed towards events that were 
noteworthy for the Hawaiian Islands. Since there 
are plenty of disturbances that remain too far 
north to have important effects on the islands but 
could still be important features of the winter 
weather over the North Pacific, our survey is very 
much incomplete. But here goes anyway.

For the 8 events selected, we made maps of 3-day 
means of 500 hPa geopotential heights, as shown 
in Figure 5. Hopefully these examples are 
representative, but again we are not claiming that 
is necessarily the case. The set of maps in Figure 5 
include some commonalities but also plenty of 
differences. The two stronger Kona lows in this 
set are the earliest one in January 1980 and the 
latest one in February 2019 (the maps in the upper 
left and lower right, respectively) and both periods 
also feature low 500 hPa heights over British 
Columbia in a cold pattern for the Pacific NW. All 
of the cases included some ridging to the 
northeast of the Hawaiian Islands, but the flow 
near the west coast of North America was 
manifested in a variety of ways. Based on our 
superficial analysis, we are hard-pressed to make 
much in the way of generalizations, with only 
about half of the cases featuring lower than usual 
500 hPa heights over WA. On the other hand, a 
majority of the patterns are favorable for colder 
than usual weather in WA, to varying degrees.

Our results are no great surprise in light of the 
myriad factors acting on the mid-latitude 

atmospheric circulation. Moreover, it is close to 
impossible to distinguish between cause and effect 
in that transient disturbances such as Kona lows 
develop when the long-wave atmospheric pattern 
is favorable as well as potentially helping maintain 
the pattern. In other words, perhaps the 
development of our cold weather in some ways 
helped promote the formation of a particularly 
strong and impactful Kona storm. We close with 
the thought that there must have been folks 
fleeing WA to bask in the sun in Hawaii that 
received a rude surprise, but we expect they would 
not get much sympathy from the rest of us 
trudging through the snow.
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Figure 5: Three-day mean 500 hPa geopotential height distributions for 8 selected events using the 
NCEP/NCAR Reanalysis. The middle day of each period is shown in the lower right-corner of the 

individual maps (from ESRL).

10 Jan 1980                                                                       2 Nov 1995

25 Feb 1997                                                                      5 Nov 2007

5 Dec 2007                                                                       25 Dec 2008

17 Dec 2017                                                                      10 Feb 2019

https://www.esrl.noaa.gov/psd/data/composites/day/
https://www.esrl.noaa.gov/psd/data/composites/day/


Mean February temperatures were much below 
normal throughout the state. As seen on the map 
from the High Plains Regional Climate Center 
(right), there were large cold anomalies 
throughout the state, with a majority of eastern 
WA between 10 and 15°F below normal. Pasco, for 
example, recorded mean temperatures that were 
14.1°F below normal (Table 3), a staggering 
monthly anomaly. Temperature anomalies weren’t 
as large in western WA, but still impressive 
nonetheless, ranging between 5 and 10°F below 
normal for most locations. The Seattle area was 
nearly 7°F below normal for the month, and 
Bellingham was 8.3°F below normal (Table 3). 

Total February precipitation was quite variable 
throughout the state, with the southern portion of 
eastern WA receiving above normal precipitation 
for the month, while the northern and central 
Puget Sound, northern Cascades, Methow Valley, 
and the coast receiving below normal 
precipitation. The precipitation winners, such as 
Pasco, Hanford, Spokane, and Pullman, received 
between 135 and 236% of normal. On the other 
hand, Omak received a meager 20% of normal. In 
western WA, there were some areas with near-
normal precipitation (like Seattle, Olympia, and 
Vancouver) but the coastal locations of Quillayute 
and Hoquim received only 58 and 70% of normal, 
respectively. The northeastern Olympic 
Mountains were above normal for the month 
thanks to the unusual snow described in the 
opening section of this newsletter. For the 
stations that report snow in Table 3, all recorded 
much more than normal, with most reporting over 
1000% of normal.  
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Climate Summary

February temperature (°F) departure from normal 
(top) and precipitation percent of normal 

(bottom). (High Plains Regional Climate Center; 
relative to the 1981-2010 normal).

Temperature (°F)

Precipitation (%)
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Table 3: February 2019 climate summaries for locations around Washington with a climate 
normal baseline of 1981-2010. Note that the Vancouver Pearson Airport and Seattle WFO 

1981-2010 normals involved using surrounding stations in estimating the normal, as records 
for these station began in 1998 and 1986, respectively.

Mean Temperature (°F) Precipitation (inches) Snowfall (inches)

Avg Norm Departure 
from 

Normal

Total Norm % of 
Norm

Total Norm % of 
Norm

Western Washington

Olympia 33.6 41.0 -7.4 5.16 5.27 98 M 4.7 -

Seattle WFO 36.6 43.4 -6.8 3.98 3.31 120 11.4 0.6 1900

SeaTac AP 36.7 43.4 -6.7 4.62 3.50 132 20.2 1.7 1188

Quillayute 35.0 42.1 -7.1 6.04 10.35 58 M 2.6 -

Hoquiam 38.6 43.7 -5.1 5.07 7.21 70 M 0.8 -

Bellingham AP 32.5 40.8 -8.3 2.17 3.02 72 M 2.4 -

Vancouver AP 36.9 43.5 -6.6 4.08 4.03 101 M M -

Eastern Washington

Spokane AP 21.3 33.0 -11.7 2.40 1.33 180 29.9 6.8 440

Wenatchee 21.9 34.8 -12.9 1.06 0.81 131 M 4.4 -

Omak 22.7 31.8 -9.1 0.28 1.41 20 M M -

Pullman AP 24.6 34.9 -10.3 2.89 1.52 190 M M -

Ephrata 24.0 34.1 -10.1 0.35 0.74 47 M 3.1 -

Pasco AP 24.8 38.9 -14.1 1.16 0.86 135 M M -

Hanford 24.8 38.2 -13.4 1.65 0.70 236 25.3 2.3 1100



Weak El Niño conditions have finally emerged in 
the tropical equatorial Pacific, with the Climate 
Prediction Center (CPC) issuing an “El Niño 
Advisory” on February 14. In the last edition of 
the newsletter, we reported that sea-surface 
temperature anomalies had weakened, but those 
anomalies have strengthened since February 1. 
More importantly, the atmospheric component of 
the ENSO kicked into gear with enhanced 
convection around the Date Line over the last 
month. There’s about a 55% chance that the El 
Niño will last through the spring. It bears noting 
that the remote response in terms of the 
atmospheric circulation over the NE Pacific 
Ocean and western North America during 
February 2019 has not resembled past El Niño 
events.

The latest outlook for March from the CPC calls 
for increased chances of below normal 
temperatures for all of WA state, with higher 
chances of colder than normal temperatures in 
eastern WA. March precipitation is uncertain, 
with equal chances (~33% for each) of below, near-
normal, or above normal outcomes.

The CPC March-April-May seasonal temperature 
outlook calls for warmer than normal 
temperatures statewide averaged over the season, 
despite increased odds of a cooler than normal 
March. The likelihood of warmer than normal 
spring temperatures is higher for western WA. 
Spring precipitation, like the March outlook, is 
uncertain, with equal chances of below, near-
normal, or above normal precipitation.
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March-April-May outlook for temperature 
(left) and precipitation (right) 

(Climate Prediction Center) 

Climate Outlook

March outlook for temperature (left) and 
precipitation (right)

https://www.cpc.ncep.noaa.gov/products/analysis_monitoring/enso_advisory/ensodisc.shtml
http://www.cpc.ncep.noaa.gov/
http://www.cpc.ncep.noaa.gov/

