
February Event Summary 
Mean February temperatures were colder than 
normal throughout the state, but the amount of 
precipitation was even more unusual. 
Precipitation was much above normal for the 
entire month, with many locations setting record 
high values for February. The 2017 February 
precipitation totals, the average February 
precipitation, and the year that records began is 
shown in Table 1 for some of the locations that 
ranked as the record wettest February.

The wet month was mostly associated with 
particularly moisture-laden southwesterly flow off  
the Pacific. This set-up resulted in some days with 
copious precipitation. On the 3rd, the Seattle 
Weather Forecasting Office and Spokane reported 
record rainfall totals of 0.62’’ and 0.73’’, 
respectively. The next day, precipitation records 
were broken in SeaTac (0.94’’)  and Olympia 
(1.04’’). Mid-February, an atmospheric river event 
brought heavy rains back to Washington.  Record 
daily maximum precipitation records were set on 
the 15th in the Seattle Weather Forecasting Office 
(1.81’’), SeaTac (1.63’’), and Spokane (0.74’’).  Figure 
1 shows the 24-hr precipitation totals ending on 
February 16 at 7:00 am.

Temperatures were generally cold statewide, with  
some places east of the Cascades more than 6°F 
(see “Climate Summary” for more information). A 
majority of the records broken were in regards to 
precipitation, but the later part of February 
included some new low temperature records. On 
the 23rd, Quillayute and Hoqiuam reported record 
low temperatures of 25° and 27°, respectively. 
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Table 1: Total February 2017 precipitation for several WA locations, along with the 1981-2010 
average February precipitation, and their ranking among the wettest Februaries in the 

historical record.  

 Figure 1: 24-hr precipitation totals measured on the morning of February 16, 2017. Observations 
come from the CoCoRaHS volunteer network.

Station February 2017 
Precipitation (in)

Average February  
Precipitation (in)

Rank Records 
Began

Seattle WFO 8.16 3.31 1 1986
SeaTac 8.85 3.50 2 1953
Spokane AP 4.39 1.33 2 1881
Vancouver 10.38 4.03 1 1996
Wenatchee 1.70 0.81 3 1959
Pasco 1.62 0.86 1 1945
Pullman 3.18 1.52 1 1998



This past month’s cold temperatures and generous 
amounts of precipitation improved snowpack 
across the state to to near and above normal. 
Figure 2 shows the basin average snow water 
equivalent (SWE) percent of average as of March 1 
from the National Resources
Conservation Service. The Lower Yakima, Lower 
Snake, Central Columbia, Central Puget Sound, 
South Puget Sound and the Olympic basins all 
have average SWE that is near-normal, ranging 
between 96 and 104% of normal. The Upper 
Columbia and Lower Columbia are above normal 
with average basin SWE at 109 and 127% of 
normal, respectively. The North Puget Sound, 
Spokane and Upper Yakima basins are marginally 
lagging behind normal, though in generally good 
shape with average basin SWE ranging from 87 to 
91% of normal.
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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 during this past wet month. 
Many of you are already aware of 
“CoCoRaHS March Madness” - the 
nationwide contest in which states try to 
recruit the most new volunteers during 
the month of March. Word of mouth has 
always been our most effective recruiting 
tool, so please spread the word about 
CoCoRaHS to your friends and family.  
For additional information on 
CoCoRaHS March Madness go to: 
http://www.cocorahs.org/Content.aspx?
page=Marchmadness17 

photo by Henry Reges, CoCoRaHS

Figure 2: Snowpack (in terms of snow water equivalent) 
percent of normal for Washington as of March 1, 2017 
(from the Natural Resources Conservation Service).
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Winter is winding down in the Pacific Northwest, 
which means that floods are becoming less and 
less likely on many of our streams.  In particular, 
rivers draining watersheds at mostly lower 
elevations, especially on the west side of the state, 
tend to experience their greatest streamflows 
from fall into the middle of winter in association 
with heavy rains.  But what about those 
watersheds that are dominated by late fall and 
winter precipitation in the form of snow?  The 
rivers draining those watersheds typically have 
their peak flows of the year in spring due to snow 
melt, often in combination with rain.  Are they 
generally just a nuisance, or can they represent 
significant, damaging floods?  We decided to take 
a look.

Our procedure involved examining the Storm 
Events Database maintained by NOAA that is 
available at the following website: https://
www.ncdc.noaa.gov/stormevents/.  Focusing on 
just the counties east of the Cascade Mountains 
crest, we counted up the number of “Flood” and 
“Flash Flood” events that are in this database 
during the period of 1 December 2004 through 30 
November 2016.   We could have considered a 
period going back a bit farther in the past, but 
relatively few events are listed in this database 
prior to the early 2000s. 

We assume that the 12 years analyzed here is 
sufficient to provide an indication of frequency 
and severity of floods in eastern WA at least in 
relative terms.  Our method was simple, and that 
was to determine the total number of flood and 
flash flood days by county during the months of 
March through May, and compare them with 
totals for the entire year.  

We also added up the dollar damages listed during 
the three months of March through May, and for 
the 12 years as a whole.  For convenience’s sake 
and because we’re more interested in the 
seasonality of the floods, we did not worry about 
flood events being counted multiple times, i.e., 
because of their impacts on more than one county.  
In other words, the results shown below reflect 
the numbers of reports, and not the numbers of 
events. We have also grouped the results for the 
eastern WA counties into four geographic regions: 
East Slope of the Cascades (Okanogan, Chelan, 
Kittitas, Yakima and Klickitat), North/Northeast 
(Ferry, Stevens, Pend Oreille, and Spokane), 
Southeast (Whitman, Garfield, Asotin, Columbia, 
and Walla Walla) and Columbia Basin (Douglas, 
Grant, Franklin, Benton, Adams, and Lincoln).
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Springtime Floods in Eastern WA  
A message from the State Climatologist

Region MAM Reports Total Reports MAM Damage Total Damage

East Slope 42 92 $4,428 K $22,360 K
North/NE 19 33 $2,161 K $4,822 K
Southeast 7 21 $625 K $2,536 K
Basin 7 22 $202 K $1,420 K

Table 2: Number of Flood and Flash Flood Reports and Monetary Damages by Region 



The results from our quick analysis are itemized in 
Table 2.  First of all, floods, at least as reported in 
the Storm Events database, are much more 
common in the East Slope than in the other 
regions.  They are least common in the Southeast 
and Columbia Basin regions.  With respect to the 
seasonality, floods occur in spring (March through 
May) relatively often in the East Slope and 
especially the North/Northeast regions.  For the 
latter region, the cost of the damages of the spring 
floods is also disproportionately high, specifically 
about one-half the total in one-quarter of the 
time.  Its greatest monetary loss in the period 
examined here (about 1.6 million dollars) was the 
flood in Spokane County on 19 May 2008 caused 
by unseasonably warm weather and rapid 
snowmelt.  On the other hand, for the East Slope 
counties, the most damaging floods tend not to 
occur in spring, but rather in winter.  This region 
did have a costly flood on 15 May 2011 in Kittitas 
County (~4 million dollars) in association with a 
combination of snowmelt and heavy rain 
accompanying thunderstorms.  Springtime floods 
do not appear to be much favored in the 
Southeast and Columbia Basin regions.  The 
streams of the lower elevation Columbia Basin 
counties would not seem to be sensitive to rapid 
snowmelt and hence the lack of major springtime 
floods is no surprise.  The counties of the 
Southeast region do have some rivers with 
watersheds extending up to higher terrain, but 
major floods have not occurred that often in 
spring during the last 12 years.

We were also curious whether there are any 
noticeable trends in the magnitudes of springtime 
streamflows in eastern WA.  Addressing this issue 
properly is way outside the scope of the present 
piece.  We did take a look at one stream, the 
American River of Yakima County.  It is 
unregulated, and may be representative of streams 
on the east slope of the Cascades.  A time series of 
its peak annual streamflow each year back to 1940 

is shown in Figure 3.  Note that most of the values 
are shown in green, signifying peak flows 
occurring in the spring (usually May).  The blue 
dots show instances when the peak flows have 
occurred earlier in the water year (November 
through February) presumably due to heavy rain.  
There are more peak flows during the winter in 
the latter portion of this record, but other than 
that, there does not seem to be any systematic 
change in the typical magnitude of the peak flow.  

The lack of a decline probably signifies that 
snowpack in its watershed is not going downhill 
fast (pun intended), with the notable recent 
exception of 2015.  This is a good thing, since the 
Yakima Valley relies on late spring snowmelt for 
much of its water supply during the growing 
season.
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Figure 3: Annual peak streamflow (cfs) for the American River at Nile (USGS 

#12488500) for the years of 1940-2016.  Peak flows occurring in spring are 
indicated with green diamonds; peak flows in winter are indicated with blue dots. 



Mean February temperatures were cooler than 
normal for the entire state. As illustrated by the
map on the right from the High Plains Regional 
Climate Center, most of the state fell between -2 
and -4°F below normal. Some parts of eastern and 
central WA were even cooler, falling into the -4 
through -6°F bracket. Out of all the cities, 
Wenatchee had the coolest temperatures at -7.9°F 
below normal according to Table 3. 

Precipitation totals were greater than normal with 
the majority of the state reporting at least 150% of 
normal. Seattle, SeaTac Airport, and Vancouver 
received 247, 253 and 258% of normal, respectively 
(Table 3). According to the precipitation percent 
of normal map,central and eastern WA ranged an 
impressive 200 to over 300%  above normal. As 
seen on Table 3, Spokane received 330% of 
normal, making it one of the wettest spots relative 
to normal in the state. Other notable percentage 
totals were Hanford and Pullman who received 
254 and 209%, respectively.

For the few stations on Table 3 that had data 
available on snow, totals were abundant. With a 
snowfall total of 7.2’’, SeaTac received an 
impressive 424% of normal. Seattle WFO, SeaTac, 
and Spokane also recorded snow totals that were 
at least 2.5 times their usual amount. 
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February 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: February 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 39.6 41.0 -1.4 9.18 5.27 174 - 4.7 -

Seattle WFO 41.6 43.4 -1.8 8.16 3.31 247 2.2 0.6 367

SeaTac AP 41.3 43.4 -2.1 8.85 3.50 253 7.2 1.7 424

Quillayute 39.9 42.1 -2.2 11.77 10.35 114 M 2.6 -

Hoquiam 41.6 43.7 -2.1 7.70 7.21 107 M 0.8 -

Bellingham AP 38.2 40.8 -2.6 4.33 3.02 143 M 2.4 -

Vancouver AP 40.9 43.5 -2.6 10.38 4.03 258 M M -

Eastern Washington

Spokane AP 29.3 33.0 -3.7 4.39 1.33 330 19.8 6.8 291

Wenatchee 26.9 34.8 -7.9 1.70 0.81 210 M 4.4 -

Omak 26.1 31.8 -5.7 1.63 1.41 116 - M -

Pullman AP 33.5 34.9 -1.4 3.18 1.52 209 - M -

Ephrata 28.4 34.1 -5.9 1.31 0.74 177 M 3.1 -

Pasco AP 32.8 38.9 -6.1 1.62 0.86 188 3.3 M -

Hanford 32.4 38.2 -5.8 1.78 0.70 254 9.0 2.3 391



Earlier last month, the Climate Prediction Center 
(CPC) issued a  “Final La Niña Advisory” as the 
recent ENSE event winds down. ENSO-neutral 
conditions are now present in the equatorial 
Pacific Ocean. Sea surface temperatures (SST) are 
near normal in the equatorial Pacific, except in the 
eastern Pacific, where SSTs are above normal. The 
forecast models are indicating a continuation of 
ENSO-neutral conditions through spring and 
summer 2017.

The CPC seasonal outlook for March is calling for  
cooler than normal conditions statewide. The 
western half of the state has higher chances of 
below normal temperatures (exceeding 40% on 
the three-class system) than the eastern half 
(exceeds 30%). For precipitation, there are higher 
chances for above average precipitation for the 
entire state. The odds of above normal 
precipitation are slightly elevated for western WA.

The March-April-May (MAM) CPC outlook has 
equal chances of below, near-normal, or above 
normal temperatures for the entire state. With 
regards to precipitation, there are higher odds of 
above average precipitation totals. Northeast WA 
has slightly higher odds than the rest of the state.
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Climate Outlook

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

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


