
December Event Summary 
Mean December temperatures were colder than 
normal, marking December 2016 as one of the 
coolest Decembers since 2008 and 2009 for most 
of the state. The statewide average December 
temperature has yet to be released, but we have a 
hunch that it will follow this observation made at 
many stations around the state. Precipitation was 
variable, with totals in Western WA slightly below 
or near-normal while precipitation totals in 
Eastern WA were below normal. 

December featured several instances of lowland 
snow in Western WA. As you may recall from last 
month’s newsletter feature, lowland snow has been 
on the decline in Western WA when examining 
long-term trends. As evidenced by the widespread 
snow received in December 2016, a declining 
trend certainly does not mean that snow can’t 
happen. Parts of the Olympic Peninsula, 
particularly near Port Angeles, saw 24-hour 
snowfall totals between 3 and 8 inches on the 
morning of the 6th. Elsewhere in northern 
Western WA received 0.5 to 3” over that time 
frame. There were several other occasions of snow 
in Western WA during the month. 24-hour 
snowfall totals were between 1-5” on the morning 
of the 9th, and a dusting (less than 1”) was 

measured on the morning of the 18th. On 
Christmas Eve morning, the highlands of King 
County saw 2” of snow while Whatcom County 
had between 2 and 5” of snow. 

Eastern WA received more snow as is typical for 
December, and there are too many occurrences to 
list. For example, Spokane Airport recorded 
measurable snow on 16 days of the month. Like 
Western WA, there was snow on the morning of 
Christmas Eve in Eastern WA as well. Figure 1 
shows the 24-hr snow totals from the CoCoRaHS 
network on the morning of the 24th. 

There were few daily records set for the month, 
but again the colder than normal temperatures 
were notable. Quillayute recorded a low minimum 
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temperature of 20°F on Christmas Day, which was 
a record for the calendar day. Figure 2 shows the 
daily temperatures at SeaTac Airport for the 
month, with two cold spells prominently shown in 
early December and again mid-month.
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Figure 1: 24-hr snowfall totals measured on the morning of December 24, 2016. Observations come 
from the CoCoRaHS volunteer network.

Figure 2: December 2016 daily maximum and minimum temperatures (blue bars) for SeaTac 
Airport. The green envelope represents the daily normals while the red and blue envelopes show the 

daily records from other years (from NWS). 

http://www.wrh.noaa.gov/climate/temp_graphs.php?stn=KSEA&wfo=sew
http://www.wrh.noaa.gov/climate/temp_graphs.php?stn=KSEA&wfo=sew
http://cocorahs.org/
http://cocorahs.org/


Snowpack Update 
Despite the drier than usual December 
conditions, the cold temperatures helped 
immensely with mountain snow. The snow water 
equivalent (SWE) percent of normal averaged for 
each basin in WA is shown in Figure 3 from the 
Natural Resources Conservation Service. As of Jan 
3, the Olympic, Central Puget Sound, South Puget 
Sound, and Lower Columbia basins all have above 
normal SWE for this time of year, ranging 
between 121 and 132% of normal. The North Puget 
Sound, Upper Columbia, Central Columbia, 
Lower Yakima, and Lower Snake basins are all 
near-normal, ranging between 90 and 108% of 
normal. Only the Upper Yakima and the Spokane 
basins are slightly below normal with 87 and 80% 
of normal, respectively. Since it is still early in the 
snow accumulation season, we are not concerned 
that those regions are a little behind. We will 
continue to monitor SWE throughout the winter. 
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Community, Collaborative 
Rain, Hail, and Snow 
(CoCoRaHS) Network 

To any of our observers that live near 
Seattle, we invite you to attend the 
American Meteorological Society’s 
“WeatherFest” which will be held at the 
Washington State Convention Center in 
Ball 6E from noon to 4 pm on Sunday 
January 22nd. The event is free and open 
to the public: https://annual.ametsoc.org/
2017/index.cfm/weatherfest/. Though 
CoCoRaHS won’t have a booth this year, 
the Office of the Washington State 
Climatologist booth will be staffed with 
WA State CoCoRaHS Coordinator, 
Karin Bumbaco, and WA State 
CoCoRaHS Student Assistant, Violeta 
Lio King. We would love to meet you! 
There will also be plenty of other 
educational activities to check out; 
University of Washington atmospheric 
scientists will be represented, along with 
the National Weather Service and the 
Northwest Avalanche Center, among 
many others.

photo by Henry Reges, CoCoRaHS

Figure 3: Snowpack (in terms of snow water 
equivalent) percent of normal for Washington as of 

January 3, 2017 (from the Natural Resources 
Conservation Service).
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A group of twenty member tribes of the 
Northwest Indian Fisheries Commission 
(NWIFC) recently released a report 
detailing how climate change is apt to 
impact the ocean, freshwater and 
terrestrial systems of western Washington. 
Readers of this newsletter are encouraged 
to check out the report at the following 
website: http://nwtreatytribes.org/
climatechange/. There have been a variety 
of efforts of this type, so why this 
recommendation?  

The tribal perspective is unique and 
valuable. It discusses the myriad ways 
through which the evolving climate, along 
with other environmental changes such as 
logging and development, are impacting 
the livelihoods and cultures of the native 
people of our region. It includes a 
thoughtful discussion of how traditional 
knowledge can be used in conjunction with 
scientific practices such that cultural 
differences are acknowledged and 
respected. Importantly, it includes 
examples of adaptation efforts being 
carried out to minimize the impacts of 
present and future changes. For example, 
the Lummi Nation is improving the habitat 
of the estuary of the Nooksack River 
through replacement of invasive with 
native species and restoration of tidal 
circulations. And the report actually 
concludes on a positive note, suggesting 
the opportunities that change can bring.

It is emphasized that the report has solid 
scientific underpinnings with hundreds of 
citations. For instance, we reproduce here a 
pair of figures from the report related to 
the Stillaguamish River. Our readers may 
already know that many regional streams 
are experiencing an observed trend of 
greater daily peak streamflows (floods), 
including the Stillaguamish River (Fig. 4). 
What may not be as fully appreciated are 
the effects of these floods on salmon. On 
many streams, minor to moderate floods at 
regular intervals help rejuvenate spawning 
beds or redds. But big floods tend to silt up 
or even destroy redds, resulting in reduced 
viability of salmon eggs. This effect has 
been documented on the Stillaguamish 
(Fig. 5), and is of substantial concern given 
the expectation of heavier wintertime rains 
in our mountains and hence more severe 
floods. Other examples of threats 
associated with the future climate are 
presented. In general, this document 
represent a valuable resource on regional 
climate change and in particular its impacts 
on our waters and landscapes.  

The report reflects the contributions by 
many individuals associated with western 
Washington tribes, and was compiled by 
Eliza Ghitis, a climate scientist with the 
NWIFC. We encourage our readers to 
check out this document, which will help 
guide addressing the challenges ahead 
associated with the future climate.
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Climate Change and Our Natural Resources: A Report 
from the Treaty Tribes in Western Washington 

A message from the State Climatologist

http://nwtreatytribes.org/climatechange/
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Figure 4: Annual peak streamflow (cfs) on the North Fork Stillaguamish River near 
Arlington (USGS Gauge #12167000) for the period of 1928-2015. Reproduced from the 

NWIFC report.

Figure 5: Survival of juvenile chinook on the North Fork Stillaguamish River versus annual 
peak daily flow for the period of 2000-2012 (2011 is missing). Reproduced from the NWIFC 

report.

http://nwtreatytribes.org/climatechange/
http://nwtreatytribes.org/climatechange/
http://nwtreatytribes.org/climatechange/
http://nwtreatytribes.org/climatechange/


Mean December temperatures were much cooler 
than normal for the entire state, which is 
refreshing considering that most of 2016 was on 
the warmer side. According to the map on the 
right from the High Plains Regional Climate 
Center, most of the state was at least 3°F below 
average with Eastern WA exhibiting the coolest 
temperature anomalies. For example, Pullman and 
Pasco were 5.1 and 5.2°F below normal, 
respectively (Table 1).

Precipitation totals for December were less 
uniform throughout the state. Generally, Western 
WA fared better with most locations reporting 
precipitation totals at least 70% or greater of 
normal. Quillayute, Hoquiam  and Bellingham all 
reported near-normal precipitation with 101, 98, 
and 94% of normal, respectively (Table 1). Eastern 
Washington was much drier - most locations 
reported 50% of normal or below. Ephrata was 
particularly dry, receiving only 26% of normal 
(Table 1).

December also saw some snow for most of the 
state. Unfortunately a lot of the snow 
observations are missing in Table 1, but there are 
some locations with data. Seattle, for example, 
still saw below normal December snowfall despite 
measuring an inch or so. Spokane had above 
normal December snowfall, with 19”, while Pasco 
also recorded much more snow than usual. 
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December temperature (°F) departure from normal 
(top) and precipitation percent of normal (bottom).  

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

Climate Summary

Temperature (°F)

Precipitation (%)
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Table 1: December 2016 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 NCDC’s new normal release, as 
records for these station began in 1998 and 1986, respectively. “M” denotes missing data.

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

Avg Norm Departure 
from 

Normal

Total Norm % of 
Norm

Total Norm % of 
Norm

Western Washington

Olympia 35.4 38.4 -3.0 6.39 7.46 86 M 2.6 -

Seattle WFO 38.6 41.1 -2.5 3.71 5.43 68 1.4 2.3 61

SeaTac AP 38.0 40.6 -2.6 3.87 5.35 72 1.0 1.7 59

Quillayute 37.0 40.4 -3.4 13.13 12.99 101 M 2.1 -

Hoquiam 38.7 41.6 -2.9 9.77 9.96 98 M 0.4 -

Bellingham AP 34.2 38.1 -3.9 3.96 4.22 94 M 2.9 -

Vancouver AP 36.8 40.6 -3.8 4.76 6.77 70 M M -

Eastern Washington

Spokane AP 23.0 27.4 -4.4 1.49 2.30 65 19.0 14.6 130

Wenatchee 23.4 27.9 -4.5 0.41 1.40 29 M 12.9 -

Omak 21.9 25.7 -3.8 0.82 2.20 37 M M -

Pullman AP 25.0 30.1 -5.1 1.55 1.57 99 M M -

Ephrata 23.2 27.4 -4.2 0.32 1.24 26 M 7.6 -

Pasco AP 27.9 33.1 -5.2 0.65 1.21 54 9.0 0.4 2250

Hanford 27.4 31.1 -3.7 0.47 1.20 39 4.1 5.9 69



According to the Climate Prediction Center 
(CPC), La Niña conditions are still present in the 
tropical Pacific Ocean. Negative sea surface 
temperature (SST) anomalies in the central and 
eastern tropical Pacific lingered over the past 
month. These anomalies have been accompanied 
by a suppression in deep convention near the 
dateline, and an apparent response in the 
atmospheric circulation over the North Pacific 
and western North America, typical of moderate-
strong La Niña events. The CPC’s “La Niña 
Advisory” remains in effect, but current ENSO 
models are favoring a transition to ENSO-neutral 
conditions during January-March 2017 and 
continuing into spring and summer 2017. 

The CPC seasonal outlook for January is calling 
for higher chances of below average temperatures 
statewide. For precipitation, the outlook favors 
higher chances of above normal precipitation 
throughout all of WA. 

The January-February-March (JFM) outlook is less 
uniform statewide. Generally, there are higher 
chances of below average temperatures 
throughout most of WA with northern WA having 
the highest probability of colder temperatures. 
Southeast WA is the notable exception in the 
state, having equal chances of below, near-normal 
or above normal temperatures for JFM. With 
precipitation, the CPC forecast favors higher 
chances of above average precipitation statewide, 
with eastern WA having slightly higher chances 
than the rest of the state. 
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Climate Outlook

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

January-February-March outlook for 
temperature (left) and precipitation (right)


