
January Event Summary 
Mean January temperatures were much colder 
than normal statewide while precipitation was less 
than normal for a majority of the state. Some 
places in central Eastern WA had near-normal to 
above normal precipitation, but overall the month 
was generally dry (see “Climate Summary” for 
more information). 

As a result of a strong pressure gradient that 
developed across the Cascades, the month started  
off with easterly winds, bringing cold and bone dry 
conditions. For those in Western WA, this 
resulted in clear, sunny skies that offered 
stunningly crisp views of the mountains. East of 
the Cascades, this led to the first snows of the 
calendar year. Mission Ridge Ski Area, near 
Wenatchee, received 39’’ of snow in a 24 hour 
period from January 1 to January 2. The pressure 
difference across the Cascades also brought strong 
winds, particularly to the western foothills of the 
Cascade Mountains. 

Further inland, Eastern Washington had wind 
chills ranging from below zero to the single digits. 
On the 7th, the Seattle Weather Forecasting 
Office (WFO) had a record low calendar day 
minimum temperature of 23°F. A week later, very 

cold temperatures occurred across Central 
Washington. Record low minimum temperatures 
in Wenatchee (-2°F), Ephrata (-3°F), and Walla 
Walla (-6°F) were set on the 12th. The 13th 
brought even more reports of record low 
temperatures: Hoquiam (24°F), Quillayute (21°F), 
Wenatchee (-1°F), Walla Walla (-5°F), and Ephrata 
(-8°F). The mid-month below normal temperatures 
are illustrated in Figure 1 for Quillayute. 

There was some reprieve from the cold during the 
middle of the month. This warm up was 
accompanied by some drenching rains, with 
Seattle WFO recording a two-day total of almost 
3’’ on the 17th and the 18th. Figure 2 shows the 24-
hr precipitation totals ending on the morning of 
the 18th from the CoCoRaHS network. 
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Meanwhile, freezing rain fell in Wenatchee, 
Spokane and various other parts of the state. The 
rest of the month ended with several instances of 
snow that resulted in monthly totals above normal 
for a number of locations. 
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Figure 1: January 2017 daily maximum and minimum temperatures (blue bars) for Quillayute 
Airport. The green envelope represents the daily normals while the red and blue envelopes show 

the daily records from other years (from NWS). 

Figure 2: 24-hr precipitation totals measured on the morning of January 18, 2017. Observations 
come from the CoCoRaHS volunteer network.

http://cocorahs.org/
http://cocorahs.org/


Snowpack Update 
Despite the cooler than normal temperatures for the 
entire state last month, the snowpack ranged from near 
normal to even a little bit below normal. 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 February 1, the 
Olympic and Lower Columbia Basin have above normal 
SWE at 104 and 111%, respectively. Central Puget Sound 
and Upper Columbia are close behind with near-normal 
SWE at 90 and 93%, respectively. The North Puget 
Sound, South Puget Sound, Central Columbia, Upper 
Yakima, Lower Yakima, Lower Snake and Spokane basins 
are only slightly below normal ranging between 71 to 87% 
of normal. We will continue to monitor SWE throughout 
the winter, of course, as there are still a few months of the 
snow accumulation season left.  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Community, Collaborative 
Rain, Hail, and Snow 
(CoCoRaHS) Network 

Thank you to all of our CoCoRaHS 
volunteers for taking the time to read 
your rain gauges daily and reporting your 
observations for the month of January. 
Last month, the American 
Meteorological Society (AMS) had its 
annual meeting in Seattle. During their 
family-friendly event, “WeatherFest”, our 
booth received a lot of interest. Some of 
the most common questions we received 
were, “Are these observations helpful? 
Does anyone do anything with the data?” 
The answer to both of them is a 
resounding yes! CoCoRaHS has a link, 
which lists publications in which data 
from reports has been used in research. 
Check it out here: http://cocorahs.org/
Content.aspx?page=publications

photo by Henry Reges, CoCoRaHS
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Figure 3: Snowpack (in terms of snow water equivalent) 
percent of normal for Washington as of February 1, 2017 
(from the Natural Resources Conservation Service).

http://cocorahs.org/Content.aspx?page=publications
http://cocorahs.org/Content.aspx?page=publications


The last section of our newsletter features 
reproductions of monthly and seasonal weather 
forecasts for WA from NOAA’s Climate 
Prediction Center (CPC). How good actually are 
these forecasts?

We analyzed an archive of past CPC temperature 
and precipitation seasonal forecasts, and 
corresponding observations, for the years of 
1995-2015 in Washington State. The archive is 
available online and includes seasonal forecasts for 
a series of lead times, with the lead time referring 
to the interval between the time that the forecast 
is produced and the start of the period being 
predicted. We have focused on the results of 
forecasts with lead times of 0.5 and 3.5 months for 
the seasons of Jan-Mar, Apr-Jun, Jul-Sep and Oct-
Dec. The forecasts are categorical, indicating the 
probability of mean temperature and precipitation 
anomalies reaching thresholds of below or above 
normal conditions versus near neutral. The 
procedure used was to compare the forecasts with 
the observations for the 5 national forecast 
divisions (#72-76) encompassing Washington 
state; division #73 extends into northeast Oregon 
and northern Idaho while division #74 extends 
into northeast Oregon (map). For these divisions, 
we average the Heidke Skill Score over all 5 
regions (results presented in Table 1). The Heidke 
Skill Score is a measure of forecast accuracy, and 
relates to the frequency of correct forecasts 
relative to that which would occur by chance. 

We estimate the Heidke Skill Score (HSS) using 
the following equation:
 

where e is the number of grid points expected to 
be correct by chance, c is the number of correct 
grid points, and t is the total number of grid 
points. The HSS has a range from -50 (the “worst 
possible” forecast) to 100 (a “perfect forecast”) for 
a 3-category system. A value of 0 represents a 
forecast that is no better than flipping a three-
sided coin (O’lenic et al. 2008; Peng et al. 2012); a 
score of 50 implies that two-thirds of the 
individual forecasts verified as correct. A value of 
approximately 30 for HSS represents the 
threshold of “useful” forecasts in many 
applications. 

A second analysis was done using a different CPC 
website with seasonal forecast verifications for 
lead-time of 0.5 months over a historical period 
beginning in 1995. For the years of 1995 through 
2016 and all four non-overlapping seasons, and for 
Washington state as a whole, we determined the 
number of correct forecasts of below or above 
normal conditions versus the number of category 
2 errors, that is, with a validation of opposite sign 
to the forecast. For example, a category 2 error 
would occur if below normal temperatures were 
forecast for a majority of WA state, but in 
actuality, the temperatures verified as above 
normal for that same period. We disregarded 
periods with a near-neutral forecast or validation. 
The counts of correct/incorrect forecasts are 
shown in Table 2.
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Skill of Seasonal Weather Forecasts from NOAA’s Climate 
Prediction Center 

A message from the State Climatologist

http://www.vwt.ncep.noaa.gov
http://www.cpc.noaa.gov/products/predict
http://www.cpc.ncep.noaa.gov/products/predictions/long_range/tools/briefing/seas_veri.grid.php
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Heidke Skill 
Scores

Temperature Precipitation

0.5 month lead 3.5 month lead 0.5 month lead 3.5 month lead

Oct-Dec -1.5 1.0 -7.5 6.5

Jan-Mar 38.1 24.0 7.6 22.5

Apr-Jun 22.5 21.5 -1.5 3.5

Jul-Sep 30.0 31.0 25.0 17.5

# Correct/2 
Category 

Errors

  
Temperature Precipitation

Total 
Forecasts 

# Correct 2 Category 
Errors

# Correct 2 Category 
Errors

All

Oct-Dec 4 3 5 6 21
Jan-Mar 12 1 5 2 22
Apr-Jun 9 5 6 3 22
Jul-Sep 8 1 8 2 22

Table 2: the number of correct forecasts and the number of incorrect forecasts (by 2 
categories) for temperature (left) and precipitation (right) forecasts. 

Table 1: The Heidke Skill Scores (HSS) for temp (left) and precipitation (right) seasonal 
forecasts for different forecast lead times and seasons. 



Some general conclusions can be drawn. 
First, seasonal temperature predictions 
tend to be more skillful than seasonal 
precipitation predictions, as found in 
previous studies (e.g., Peng et al. 2012). The 
overall difference in skill between the 0.5 
and 3.5 month lead times was small, with 
the shorter time horizon yielding 
substantially better predictions only for 
temperature in winter and for precipitation 
in summer. For precipitation in winter, the 
longer lead forecasts were actually superior, 
but this is probably a fluke. The lack of 
skill is striking in the seasonal forecasts for 
both temperature and precipitation for the 
first three months of the water year 
(October through December). October 
through December 0.5 month lead 
precipitation forecasts had the highest 
number of Category 2 errors in the 
1995-2016 time period as well (Table 2), 
though the temperature and precipitation 
0.5 month lead forecasts for Jan-Mar had 
relatively few (1 and 2, respectively).

Presuming that the output from global 
climate models is becoming increasingly 
relied upon for seasonal weather forecasts, 
and that these models are subject to 
continual improvement, it might be 
supposed that seasonal forecasts are 
getting better. At least for WA, that does 
not appear to be the case. Time series of 
CPC skill (not shown) lack any sort of 
systematic trends for temperature and 
precipitation.  Besides, the records that are 
easily available are too short to say much 
about this with any confidence.

It is known that seasonal weather 
predictions tends to be better across much 
of the US, including the Pacific Northwest, 
during ENSO events (e.g., Peng et al. 2012). 
Ongoing research is being devoted to 
identifying and exploiting additional 
sources of predictability for the weather on 
seasonal time scales, but progress here is 
slow. The mid-latitude atmospheric 
circulation is chaotic on time scales longer 
than a few weeks, and hence there are 
inherent limits to the predictability of the 
future weather beyond those time scales.  
Nevertheless, our brief review of seasonal 
forecasts from CPC suggests we should 
continue to consider them.
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On the heels of a cold December, mean January 
temperatures were much cooler than normal for 
the entire state. According to the map on the right 
from the High Plains Regional Climate Center, 
the state was at least 3°F below average, with 
Central and Eastern WA exhibiting the largest 
negative temperature anomalies of between 6 and 
12°F below normal. Hanford and Pasco were 11.9 
and 13.4°F below normal, respectively. 

Precipitation totals for January were more varied 
across the state but Eastern WA generally fared 
better, with most locations in Table 3 reporting 
totals near or greater than normal. Omak, 
Ephrata, and Wenatchee all reported near-normal 
precipitation with  107, 105, and 105% of normal, 
respectively (Table 3). Western Washington was 
drier than normal; most locations reported 50% of 
normal or below. Bellingham was very dry last 
month, receiving only 36% of normal (Table 3).

January also brought snow around the state. 
Though a majority of observations are missing 
from Table 3, there were some locations with data 
at the time of writing. SeaTac, Spokane and 
Hanford all recorded snow that was higher than 
normal. Hanford was the champ, with 14.9’’ of 
snow representing more than three times the 
usual total for the month.
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January 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 3: January 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 had one missing day (1/12) of reported snow totals 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 35.2 39.8 -4.6 3.82 7.84 49 M 1.9 -

Seattle WFO 38.7 42.1 -3.4 3.70 4.81 77 T 0.4 0

SeaTac AP 37.9 42.0 -4.1 4.22 5.57 76 3.0 1.4 214

Quillayute 37.7 41.6 -3.9 8.28 14.61 57 0 2.0 0

Hoquiam 39.0 42.6 -3.6 5.09 10.33 49 M 1.3 -

Bellingham AP 35.5 39.2 -3.7 1.67 4.67 36 M 3.4 -

Vancouver AP 33.2 41.6 -8.4 4.31 5.50 78 M M -

Eastern Washington

Spokane AP 20.2 29.5 -9.3 1.85 1.79 103 13.5* 11.4 118

Wenatchee 20.5 29.5 -9.0 1.11 1.06 105 M 9.8 -

Omak 22.0 26.8 -4.8 2.03 1.89 107 M M -

Pullman AP 22.0 31.6 -9.6 1.50 1.82 82 M M -

Ephrata 21.5 28.8 -7.3 0.96 0.91 105 M 4.8 -

Pasco AP 21.5 34.9 -13.4 0.95 1.22 78 15.4 M -

Hanford 21.5 33.4 -11.9 1.43 0.94 152 14.9 4.6 324



According to the Climate Prediction Center
(CPC), La Niña conditions are still present in the
tropical Pacific Ocean but that is not liable to be 
the case for too much longer. Negative sea surface
temperatures (SST) are only slightly below average 
in the central Pacific Ocean. The CPC’s “La Niña 
Advisory” remains in effect, but current ENSO
models are favoring a transition to ENSO-neutral
conditions during February-March 2017 and
continuing into spring and summer 2017. 

The CPC seasonal outlook for February is calling 
for increased chances of above normal 
temperatures statewide. With regards to 
precipitation, there are higher odds of above 
average precipitation totals. Central and southeast 
WA have slightly higher odds than the rest of the 
state.

The February-March-April (FMA) CPC outlook 
favors higher chances for colder temperatures 
than usual for most of the state. The 
southernmost portion of WA, however, has equal 
chances of below, near-normal, or above normal 
temperatures for FMA. With regards to 
precipitation, the CPC favors higher chances for 
above average precipitation east of the Cascades 
while Western WA has equal chances of has equal 
chances of below, near-normal, or above normal 
precipitation totals.
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Climate Outlook

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

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


