
September Event Summary 
Mean September temperatures were near-normal 
to below normal throughout the entire state. 
September precipitation, on the other hand, was 
more variable with Western WA being wetter than 
normal and Eastern WA drier than normal. Some 
parts of Eastern WA were extremely dry, with very 
little precipitation falling (more information in 
the “Climate Summary” section below). The 
wetter than normal conditions in Western WA are 
notable since very little precipitation fell in 
August. In some sense, most of September felt 
fall-like west of the Cascade Mountains when 
combined with the below normal temperatures. 

From a weather perspective, however, the month 
was rather uneventful. In other words, there were 
not many daily records broken nor were there 
many notable events.  An exception was a 
maximum precipitation daily record for Pasco 
(0.23”) on the 6th, which followed some heavy rain 
on the 5th for Western WA. Walla Walla also 
recorded a record low maximum temperature of 
only 66°F on the 6th, which represented a rather 
cool day for the entire state. 

Figure 1 shows the daily temperatures for 
September for Spokane Airport, and there are a 
few items of note pictured here. On the 14th, one 
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Figure 1: September 2016 daily maximum and 
minimum temperatures (blue bars) for Spokane 
Airport. The green envelope represents the daily 

normals while the red and blue envelopes show the 
records (from NWS).

http://www.wrh.noaa.gov/climate/monthdisp.php?stn=KGEG&year=2016&mon=9&wfo=otx&p=temperature
http://www.wrh.noaa.gov/climate/monthdisp.php?stn=KGEG&year=2016&mon=9&wfo=otx&p=temperature


of the coldest minimum temperatures for the 
month was recorded - 41°F - but the day warmed 
to 77°F, resulting in a 36°F diurnal temperature 
range. As shown on the chart, this is the largest 
range for the month and the only day in which the 
temperature bar touches both the red and blue 
envelopes on the plot. 

Finally, the end of the month was essentially the 
last burst of summer, with temperatures warming 
5-10°F above normal around the state. Olympia 
reached 83°F on the 26th, setting a calendar day 
record. Spokane Airport reached the low 80s as 
well (Figure 1). 

Looking at the warmest months of the year - June 
through September (Figure 2) - we can see that 
temperatures were remarkably near-normal for 
this period. A very large majority of the state was 
within 1°F of normal, which is a huge difference 
from the summer we experienced in 2015. 
Averaged statewide, June-Sept 2015 was 2.9°F 
above the 1981-2010 normal and ranked as the 
warmest June-Sept on record. The near-normal 
temperatures for the same period in 2016 were 
beneficial for avoiding serious drought impacts 
this year, despite the warm April and faster than 
usual melt and runoff of our snowpack. 
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Figure 2: June-Sept 2016 departure from normal 
(1981-2010) temperatures for WA State (from 

WWDT).

http://www.wrcc.dri.edu/wwdt/index.php
http://www.wrcc.dri.edu/wwdt/index.php


Drought Monitor and 
Streamflow Update 
The US Drought Monitor map (Figure 3) released 
on September 27 has changed little in the last 
month. “Abnormally dry” conditions - “D0” - are 
still present throughout the entire state due to 
long-term (up to 6 months) precipitation deficits, 
and there are several areas of “D1” or “moderate 
drought” conditions. The D1 in Whatcom county 
was introduced mid-month due to especially dry 
conditions - on both short and long (up to 6 
months) time scales. With the cooler and wetter 
conditions (west of the Cascade Mountains, 
anyway) in September, streamflows have been 
improving in parts of the state. As of Oct 3, 28-day 
average streamflows are still below normal in parts 
of the state, but the much below normal readings 
are few and far between (Figure 4). We expect the 
streamflows to continue to improve with the 
consistent return of our fall rains. 
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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 
September. With the transition into fall 
and winter, we can expect wetter days 
ahead. In anticipation of more rain, now 
is a good time to clean your rain gauges. 
Over time, dust can collect at the 
bottom of the rain gauge - it will often 
look like a bathtub ring. This could 
potentially lead to less accurate 
measurements. To ensure the best 
readings, it’s therefore important to 
clean your rain gauges periodically. An 
easy method is to pour some soap and 
hot water into the gauge. Allow for it to 
sit for a little while and then rinse 
completely. Repeat as needed until the 
rain gauge is free of sediment. If there’s 
still dirt on the bottom, rolling up some 
newspaper to make a skinny wand will 
pick up any remaining sediment on the 
bottom of the inner tube. Happy rain 
gauge cleaning! 

Figure 3: The 27 September 2016 edition of the US 
Drought Monitor.

photo by Henry Reges, CoCoRaHS

http://www.cocorahs.org
http://droughtmonitor.unl.edu/
http://droughtmonitor.unl.edu/
http://www.cocorahs.org


Now that our nights are getting longer and 
that familiar fall chill is in the air, folks are 
beginning to wonder what to expect for the 
upcoming 2016-17 winter. The El Niño of 
winter 2015-16 is long gone, and neutral 
ENSO (El Niño-Southern Oscillation) 
conditions took its place this past summer. 
Initially, it looked as if La Niña would 
develop, but the likelihood of that 
occurring has decreased. Instead, models 
are showing greater chances of neutral 
conditions continuing. At the time of this 
writing, the Climate Prediction Center/
International Research Institute (CPC/
IRI) ENSO forecast has a probability of 
neutral conditions for December through 
February of 56% while the chances of La 
Niña for this same time period are 36% 
(the remaining 8% is the chance of an El 
Niño). 

The weather during past neutral ENSO 
years doesn’t give us a lot of foresight into 
the upcoming winter, but does provide 
some clues. Average October through 
March precipitation statewide for 
historical neutral years from 1933 through 
2014 is only slightly less than the average of 
all years (illustration). Looking at 11 neutral 
ENSO years since 1980 indicates wetter 
than normal (1981-2010 average) conditions 
for the heart of the winter season – 
December through February – in most of 
Western WA (Figure 5). There are positive 
precipitation anomalies between 0.50 and 
1.50” for the climate divisions in western 
WA, but near-normal composite values for 
Eastern WA and the Olympic Peninsula. As 
for temperature, those same 11 neutral 
ENSO years have near-normal 
temperatures (within 0.5°F of normal) on 
average for December through February 
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Winter Preview: What Can we Expect? 
A message from the State Climatologist

Figure 4: The 28-day average streamflow as of 3 October 2016 for WA. From USGS.

http://waterwatch.usgs.gov/index.php?m=pa28d&r=wa&w=map
http://waterwatch.usgs.gov/index.php?m=pa28d&r=wa&w=map
http://www.wrcc.dri.edu/enso/WA_statewide.png


(Figure 6). It is important to recognize that 
there is of course variability in the seasonal 
averages and totals from one neutral year 
to another. For example, the Dec-Feb 
temperature anomaly, precipitation 
anomaly, and April 1 snow water equivalent 
for the last two ENSO-neutral years are 
shown Table 1. Average temperatures for 
2012-13 were near-normal while 
temperatures were on the cooler side in 
2013-14. Perhaps more interesting is that 
averaged statewide, both years had below 
normal DJF precipitation but ended the 
season with near-normal snow. This is great 
news for those that have been adversely 
impacted by drought in WA over the last 
few years. 

Besides examining analogs in mean winter 
conditions, what do we know about 
weather events during neutral years? The 
short answer is unfortunately not that 
much; a good rule of thumb is to prepare 
for the usual winter storm events as there 
has been plenty of variability throughout 
past neutral years. Take wind storms, for 
example. While some of our strongest and 
most memorable named storms occurred 
during ENSO-neutral years (e.g., 1962 
Columbus Day Storm, 1993 Inaugural Day 
Storm, etc.), there are some that occurred 
during a positive phase (e.g., Dec 2006 
Hanukkah Eve Storm) or negative phase 
(e.g., Dec 2007 coastal wind storm) of 
ENSO as well. Furthermore, analyzing the 
top 0.1% of hourly winds at various 
stations across WA indicated that there is 
actually a higher likelihood of wind events 
of that magnitude during La Niña winters 
at many stations. For lowland snow, there is 
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Figure 5: December-February precipitation 
composite of neutral years from 1980-present (from 

ESRL).

Figure 6: December-February temperature 
composite of neutral years from 1980-present (from 

ESRL).



little indication that there is increased or 
decreased likelihood during a neutral year, 
but mountain snow is typically near-normal 
for neutral years. What about floods? Once 
again there isn’t clear relationship between 
the neutral phase and flooding, since there 
have been both neutral years with few 
floods and those with major floods. That 
being said, there appears to be a tendency 
for some basins to experience their worst 
flooding in neutral years. Given that some 
river flooding occurs virtually every winter, 
folks definitely should be prepared for this 
kind of event.
 
While past neutral years provide a record 
of the types of winters we have 
experienced before, it’s best to rely on 
seasonal climate model predictions for how 
this winter will turn out. The North 
American Multi-Model Ensemble 
(NMME) averages several seasonal forecast 
models to provide an ensemble forecast. 
The forecast for December-February 
shows wetter than normal conditions and 
warmer than normal temperatures (Figure 
7) for the state of WA. There is a higher 
probability of warmer than normal 
temperatures (between 50-60%) than for 
wetter than normal precipitation (40-50%; 
not shown). We will continue to monitor 
the forecasts over the next two months. 
The official forecast from the CPC takes 
this seasonal climate model output into 
account, as discussed in the “Climate 
Outlook” section below.  

An additional factor is the sea surface 
temperatures (SSTs) on our coastal waters. 
SSTs remain considerably warmer than 

normal across most of the NE Pacific, and 
it is likely that this will continue to be the 
case through the upcoming fall and winter, 
with the largest positive anomalies in a 
wide band along the west coast of North 
America. The presence of this warm water 
stacks the deck for warmer than normal 
winter temperatures, particularly in 
western WA.

In summary, it is likely that ENSO neutral 
conditions will last through the winter, 
although the development of a weak La 
Niña is possible. A composite of the last 11 
neutral years shows near-normal seasonal 
averages for both temperature and 
precipitation for a majority of the state for 
Dec-Feb. There is some tendency for it 
being wetter than normal in Western WA, 
but these composites are not the whole 
story in that a wide range of seasonal mean 
conditions have occurred in WA during 
neutral years. For the upcoming winter of 
2016-17, the projections out of the NMME 
models are indicating both warmer and 
perhaps wetter than normal conditions for 
this coming DJF. The bottom line is to 
prepare for the possibility of winter storms; 
a good resource for this purpose can be 
found at the Take Winter By Storm 
campaign.
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Season DJF Average 
Temperatur
e Anomaly 

(°F)

DJF Total 
Precipitation 

Anomaly 
(inches)

April 1 SWE 
Percent of 

Normal (%)

2012-13 0.3 -1.54 113

2013-14 -1.4 -2.88 100

Table 1: Statewide average temperature and 
precipitation during our last two neutral years. 

Normal is the average over 1981-2010.

http://takewinterbystorm.org/
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Figure 7: The NMME December-February forecast for precipitation (top) and temperature (bottom). 

http://www.cpc.ncep.noaa.gov/products/NMME/seasanom.shtml
http://www.cpc.ncep.noaa.gov/products/NMME/seasanom.shtml


Mean September temperatures were near-normal 
to below normal, according to the High Plains 
Regional Climate Center map to the right. 
Vancouver was 1.7°F below normal, for example, 
while Olympia 0.8°F below normal (Table 2). 
Bellingham was a notable exception in this pattern 
- though near-normal, its temperatures were on 
the warmer side this past month at 0.8°F above 
normal (Table 2). Eastern Washington was also 
cooler than normal this past month with 
northeastern WA between 3 and 4°F below 
normal. As far as individual stations go, the largest 
deviations were at Ephrata and Omak high with 
1.4°F and 1.1°F below normal, respectively (Table 
2).

Total September precipitation totals were less 
uniform. Much of western Washington received 
100% or higher of their respective precipitation 
normals. SeaTac Airport was one of the drier spots 
with only 70% of its precipitation normal (Table 
2). Hoquiam received  a total of 3.24 inches of rain 
(142% of normal) making it one of the wettest 
spots relative to normal in the state this month. 
East of the Cascades, most locations were much 
drier with totals falling below 50% of normal (map 
to the right). Omak, for example, did not receive 
any measurable precipitation, tying 2015 and 1999 
as the driest September in its short record (since 
1991). Wenatchee was another dry spot, only 
measuring 0.05” for September (15% of normal).
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 September 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 2: September 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.

Mean Temperature (°F) Precipitation (inches)

Average Normal Departure 
from Normal

Total Normal Percent of 
Normal

Western Washington

Olympia 58.1 58.9 -0.8 1.73 1.71 101

Seattle WFO 61.4 61.6 -0.2 1.53 1.52 101

SeaTac AP 61.2 61.3 -0.1 1.05 1.50 70

Quillayute 55.9 56.6 -0.7 4.18 3.82 109

Hoquiam 58.0 58.7 -0.7 3.24 2.28 142

Bellingham AP 58.0 57.2 0.8 1.62 1.78 91

Vancouver AP 61.9 63.6 -1.7 1.15 1.56 74

Eastern Washington

Spokane AP 59.7 60.2 -0.5 0.21 0.67 31

Wenatchee 63.4 64.4 -1.0 0.05 0.34 15

Omak 61.5 62.6 -1.1 T 0.58 0

Pullman AP 57.8 58.2 -0.4 0.36 0.78 46

Ephrata 62.4 63.8 -1.4 0.07 0.36 19

Pasco AP 63.1 63.4 -0.3 0.24 0.40 60

Hanford 65.7 66.4 -0.7 0.08 0.31 26



According to the Climate Prediction Center 
(CPC), ENSO-neutral conditions are still present. 
Sea surface temperature (SST) anomalies are 
slightly negative in the central tropical Pacific 
Ocean in the immediate vicinity of the equator, 
but the Climate Prediction Center’s “La Niña 
Watch” is no longer in effect. ENSO-neutral 
conditions are now more likely to persist through 
fall and winter of 2016-17, with current models 
forecasting a 55-60% probability in its favor. The 
chances of a La Niña developing this winter are 
now less than 40%. 

The CPC Seasonal outlook for October is calling 
for above average temperatures statewide. For The 
CPC forecast also favors higher chances of above 
normal precipitation throughout Washington. 

The October-November-December  (OND) 
outlook is calling for increased chances of higher 
than normal temperatures statewide, though 
northeast Washington has slightly lower chances 
than the rest of the state. For precipitation, 
forecasts favor equal chances of below, near-
normal, or above normal precipitation totals 
throughout most of WA. Northeast WA, however, 
does have slightly higher chances for above normal 
precipitation.
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Climate Outlook

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

October-November-December outlook for 
temperature (left) and precipitation (right)


