
March Event Summary  
Mean March temperatures were near-normal for 
most of the state with a tendency to be on the 
cooler side. Much like the previous couple of 
months, precipitation totals were much higher 
than normal with many places reporting amounts 
about twice their monthly average. Though few 
precipitation records were broken in the first and 
last weeks of March, the general tendency was 
seemingly continuous light to moderate rain or 
snow.

For those west of the Cascades, March started off 
with a mix of rain and snow showers as a result of 
a weak convergence zone developing over the 
Puget Sound region. During that time, central and 
eastern WA had their fair share of snowfall and 
frigid temperatures. On the 7th, Wenatchee 
reported a new record low temperature of 20°F 
(Fig. 1).

While it remained blustery into the middle of the 
month, southwesterly flow offered some reprieve 
from the cold. Unfortunately, the soggy conditions 
and warmer temperatures caused some river 
flooding east of the Columbia basin.  As far as 
precipitation records for the month, there were 

only a few. On the 7th, SeaTac broke a daily 
rainfall record with 0.75’’ of rain and Spokane 
broke a daily snowfall record with 4.21’’ of snow. 
Figure 2 shows the 24-hour snowfall totals in and 
around Spokane ending on the morning of March 
8th from CoCoRaHS observers. Concerning 
records, Wenatchee was the reigning champ with 
not only a temperature record earlier in the 
month but also for setting two records for daily 
rainfall on the 21st (0.24’’) and the 29th (0.21’’). 
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Figure 2: 24-hr snowfall measurements in and around Spokane county ending 
on the morning of March 8th at 7 am from volunteer CoCoRaHS observers.

Figure 1: March 2017 daily maximum and minimum temperatures (blue 
bars) for Wenatchee. The green envelope represents the daily normals 

while the red and blue envelopes show the daily records from other 
years (from NWS).



The wet conditions of this past March brought a 
healthy amount of snowpack to WA state. As of 
April 3, the snowpack is near-normal to above 
normal throughout the state. Figure 3 shows the 
snow water equivalent (SWE) percent of normal 
averaged for each basin in WA as of April 3 from 
the Natural Resources Conservation Service. The 
Central Columbia, Lower Yakima, Upper Yakima, 
Lower Snake and the Spokane Basins are all near 
normal. In the relative sense, the Upper Columbia 
and the Lower Columbia basins have the most 
snowpack with 119 and 136% of SWE, respectively. 
The North Puget Sound, Central Puget Sound, 
South Puget Sound, and the Olympic basins also 
have relatively high snowpack with values between 
110 and 117% of normal.
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Community, Collaborative 
Rain, Hail, and Snow 
(CoCoRaHS) Network 

The annual competition among states to 
recruit new volunteers for CoCoRaHS, 
March Madness, is officially over. And 
the winners are... Florida and Wyoming! 
Florida won the “traditional count” 
contest with 135 new observers and 
Wyoming won the “per capita count”. 
Nationwide, an incredible total of  1,097 
new volunteers joined this past March. 
And to the 8 new volunteers in WA - 
welcome. Even though the competition 
is over, you can still keep spreading the 
word about CoCoRaHS. New volunteers 
can sign up at  www.cocorahs.org. 

photo by Henry Reges, CoCoRaHS

Figure 3: Snowpack (in terms of snow water equivalent) 
percent of normal for Washington as of April 3, 2017 
(from the Natural Resources Conservation Service).

Snowpack Update
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Many residents of Washington state are probably 
looking forward to some warmer and drier 
weather after this past winter.  In a nutshell, it was 
cold and wet.  It may have seemed especially chilly 
because our past few winters have been warmer 
than normal.  The objective of the present piece is 
to provide some specifics.

We first focus on temperature, in particular the 
mean temperature anomaly pattern for the 
months of December 2016 through February 2017 
(Fig. 4).  This map is for the entire lower 48 states 
of the US to illustrate that in terms of anomalies, 
we were the coldest state in the nation.  More 
quantitatively, for the three months WA had a 
statewide temperature anomaly of -4.8 F based on 
the climatological average for the years of 
1981-2010. Moreover, the extreme negative 
anomaly on the whole map is indicated near the 
southeast corner of WA in the Snake River 
Valley. We’re Number 1! It bears noting that 
folks in the southeastern portion of the US are 
liable to have a completely different impression 
of the winter of 2016-17.

While it was on the colder side, mean 
temperatures during the past winter were not 
nearly as cold as during some previous winters.  
This is shown in Figure 5, which represents a 
time series of statewide mean temperatures for 
the months of December through February 
back to the 1890s from NOAA’s National 
Center for Environmental Information (NCEI).  
For the entire period, the winter of 1948-49 
takes the cake with an anomaly of -9.8 F.  That 
being said, it has not been as cold in WA in an 
overall sense since 1992-93.  One interpretation 

of the Figure 5 time series is that the magnitudes 
of the more prominent negative (and positive) 
anomalies have not changed all that much with 
time, but the frequency of these events has 
changed, with very cold winters becoming 
increasingly rare.

Getting back to the winter of 2016-17 itself, it was 
cold primarily because of the number of cold days, 
rather than the result of a few arctic-air outbreaks 
with extreme temperatures.  In specific terms, of 
the 90 days of December 2016 through February 
2017, Seattle (KSEA) and Spokane (KGEG) were 
colder than normal during 63 and 62 days, 
respectively.  And the number of frigid days was 
also greater than normal, at least in the colder 
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The Winter of 2016-17 in Washington State 
A message from the State Climatologist

Figure 4: Mean temperature anomalies (F) for the 
period of December 2016 through February 2017 

based on 1981-2010 climatological norms (from the 
High Plains Regional Climate Center). 



regions of the state. For example, Spokane dipped 
down to 0°F or below on 10 days, as compared 
with a long-term average of 4 times a winter.

The precipitation totals across WA state are also 
noteworthy.  Here we take a longer view and 
consider the precipitation for the six-month 
period from the start of the water year (1 October) 
through the end of March 2017.  The distribution 
of total precipitation for this period in terms of 
the percent of normal is shown for the 
northwestern US in Figure 5.  By this measure, 
WA was decidedly on the wet side, especially east 
of the Cascade Mountains, but much of the rest of 

the Northwest did even better.  The wettest 
months, relative to normal, for WA were October 
2016, and February and March 2017, as detailed 
here and in previous newsletters.

We conclude this review with a short discussion of 
the significant short-term weather events of the 
winter of 2016-17.  This discussion is brief because 
of the lack of prominent storms.  To be sure, there 
were some especially cold, rainy and snowy 
intervals, and some winds at times.  Regarding the 
latter, there were some blustery winds in the 
Northwest Interior region during times of cold 
Frasier River outflow, and some 100+ MPH winds 
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Figure 5:  Washington state average temperatures for the months of 
December through February for the years of 1896 through 2017 

(from NOAA/NCEI). 



in the Cascade Mountains, also during cold 
weather in early January.  But the lowlands of 
WA state were mostly spared damaging 
winds.

In summary, WA “enjoyed” a cold and wet 
winter, with a healthy mountain snowpack as 
a result.  Does this herald the beginning of a 
multi-year period of those kinds of winters, 
or was it more of a fluke?  At least for 
temperature it may be more likely to be the 
latter, given the observed and projected 
long-term trends, but we do not really know.
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Figure 6:  Mean precipitation as a percent of normal 
for October 2016 through March 2017 based on 
1981-2010 climatological norms (from the High 

Plains Regional Climate Center). 



Mean March temperatures were mostly near-
normal across WA state, as shown in the map
from the High Plains Regional Climate Center. 
With the exception of southeast WA, most of the 
state was on the cool side, but were generally 
within 2°F of  normal. Bellingham, Spokane and 
Pullman had the warmest anomalies for the 
month at 1, 0.6, and 1.4°F, respectively (Table 1). In 
contrast,  Wenatchee had the coolest 
temperatures at -3.1 below normal (Table 1).

Total March precipitation was well above normal 
for the entire state, with most places reporting 
totals of at least 150% of normal. Some places 
were even higher. The eastern, northern and 
southeast WA received totals ranging from 
200-400% of normal precipitation. From Table 1, 
Quillayute (22.97’’), Hoqiuam (15.94’’), and 
Olympia were particularly wet spots, reporting 
totals 212, 228, and 215% of normal precipitation, 
respectively (Table 1). 
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March 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: March 2017 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. 

*Spokane Airport and Pasco Airport had one missing day of reported snow totals (3/13 and 
3/28,respectively) at the time this newsletter was being written.  

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

Avg Norm Departure 
from 

Normal

Total Norm % of 
Norm

Total Norm % of 
Norm

Western Washington

Olympia 44.3 44.5 -0.2 11.35 5.29 215 M 0.7 -

Seattle WFO 46.5 46.6 -0.1 6.49 3.51 185 T 0 0

SeaTac AP 46.0 46.5 -0.5 7.31 3.72 197 T 0.8 0

Quillayute 43.5 44.1 -0.6 22.97 10.83 212 M 0.7 -

Hoquiam 45.3 46.0 -0.7 15.94 6.99 228 M 0 -

Bellingham AP 45.2 44.2 1.0 5.86 3.22 182 M 0.7 -

Vancouver AP 47.8 48.0 -0.2 7.05 3.57 197 M M -

Eastern Washington

Spokane AP 40.8 40.2 0.6 4.11 1.61 255 5.4* 3.5 154

Wenatchee 41.0 44.1 -3.1 1.23 0.64 192 M 1.0 -

Omak 40.0 41.5 -1.5 2.28 1.19 192 M M -

Pullman AP 42.0 40.6 1.4 5.25 2.05 256 M M -

Ephrata 42.7 43.0 -0.3 1.12 0.68 165 M 0.8 -

Pasco AP 46.9 46.3 0.6 1.43 0.79 181 0* M -

Hanford 46.8 46.5 0.3 0.79 0.57 139 0 0.4 0



The conditions in the equatorial Pacific Ocean are 
ENSO-neutral, according to the Climate
Prediction Center (CPC).  Over the last 4 weeks, 
sea surface temperatures (SST) have generally 
remained near normal in the central equatorial 
Pacific, and are above normal near the coast of 
South America. There is a consensus among the 
model predictions that near-neutral ENSO 
conditions will persist through the spring 2017.

The CPC seasonal outlook for April has equal 
chances of below, near-normal, or above normal 
temperatures for the entire state. With regards to 
precipitation, the state is less uniform. Eastern 
WA has equal chances of below, near-normal, or 
above normal precipitation totals.
 The western part of WA, especially the 
southwestern portion of the state, has higher than 
normal odds of above average precipitation totals 
for the month.

The March-April-May (MAM) CPC outlook for 
temperature is a toss-up: there are equal chances 
of below, near-normal, or above normal 
temperatures and precipitation totals statewide. 
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Climate Outlook

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

April-May-June outlook for temperature 
(left) and precipitation (right)


