
 
Mean November temperatures were warmer than 
normal and total precipitation was less than 
normal for a majority of WA state. There are a few 
exceptions to these statements; please see the 
“Climate Summary” section for more information. 

In terms of the progression of weather events for 
the month, November started out much warmer 
than usual. Figure 1 shows the daily temperatures 
for Spokane Airport, showing mild high 
temperatures in the upper 50s in early November. 
November 1 was also a wet day for the coast and 
areas of western WA that were not rain shadowed. 

In particular, Quillayute (2.98”) and Bellingham 
(1.21”) measured daily record rainfalls on the 1st. 
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November Event Summary

Figure 1: November 2018 daily (a) maximum and minimum temperatures (blue bars) and  
(b) precipitation (green bars) compared to the 1981-2010 normal (green envelope) for Spokane 

Airport. The maximum temperature and precipitation records are denoted by the red envelope. The 
blue envelope represents the daily minimum temperature records (from NWS). 
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https://www.wrh.noaa.gov/climate/monthdisp.php?stn=KGEG&year=2018&mon=11&wfo=otx&p=temperature
https://www.wrh.noaa.gov/climate/monthdisp.php?stn=KGEG&year=2018&mon=11&wfo=otx&p=temperature


Conditions dried out mid-month for most of the 
state aside from the coast. An interesting aspect 
of Figure 1 is the number of rainy days Spokane 
Airport had even though the monthly 
precipitation was below normal. November 2018 
measured 14 days with measurable (>0.01”) 
precipitation at Spokane Airport which is 
equivalent to the longterm average of 13 or 14 days 
depending on the length of the record used. But 
even with 14 rainy days, there was not enough 
precipitation on those days for our wettest month 
climatologically. The point here is that it can (and 
did!) rain quite often in November but still result 
in substantially below normal totals. 

On that note, the month ended like it started - 
warm and wet. Heavy rain fell in western WA 
with SeaTac Airport recording two consecutive 
days with maximum daily rainfall records on the 
26th (1.42”) and 27th (1.84”). Coastal WA was even 
wetter, with Hoquiam (2.52”) and Quillayute 
(4.04”) recording daily maximum precipitation 
records on the 26th as well. This was a warm 
event with high freezing levels and thus not 
beneficial for mountain snow. On the 27th, 
SeaTac, Hoquiam, and Olympia all recorded 
maximum temperatures of 58°F which set or tied 
daily maximum temperature records at each of 
those locations. 

As a final note, the temperature and precipitation 
conditions averaged for September through 
November are shown in Figure 2. Fall 
temperatures were largely near-normal averaged 
over the 3 months, with warm anomalies in the 
Cascades and western WA and cold anomalies in 
southeastern WA. Fall precipitation was below 
normal for nearly the entire state except for 
Olympic Peninsula, central and northern Puget 

Sound, and northeastern WA, where precipitation 
was near-normal. 

Volume XII Issue 12 �2

Figure 2: September-November 2018  
(a) departures from normal temperature and  
(b) percent of normal precipitation compared to 

the 1981-2010 normal (from WWDT).

a

b

https://wrcc.dri.edu/wwdt/index.php
https://wrcc.dri.edu/wwdt/index.php


The warmer than normal November temperatures 
and a drier than usual fall for most of WA state are 
manifested by a lower than normal snowpack. The 
basin average snow water equivalent (SWE) 
percent of normal from the Natural Resources 
Conservation Service (check out the new format!) 
as of December 1 is shown in Figure 3. The SWE 
in the Cascade Mountain basins are between 35 
and 48% of normal, while the Olympics are only 
at 17% of normal. The Spokane and Lower Snake-
Asotin SWEs are faring better but still below 
normal, at 61 and 75% of normal, respectively. 
Some WA ski areas opened limited trails 
periodically in November, but there has not been 
quite enough snow yet for full operations. This 
isn’t terribly unusual for this time of year, and the 
majority of the snow season is still ahead. On the 
other hand, on the heels on a warmer and drier 
than usual summer, there are concerns for the 
mountain snowpack, particularly with El Niño 
developing. 

The U.S. Drought Monitor map (Figure 4) has 
expanded the area of “moderate drought” - D1 - 
across southern WA since our last newsletter, due 
to continued precipitation deficits. Streamflows 
have remained lower than normal in southwestern 
WA, though they have of course responded to the 
periodic heavy precipitation as have other rivers 
across the state. 
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Snowpack and Drought 
Monitor Update

Figure 4: The November 27, 2018 version of the 
U.S. Drought Monitor.

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

of December 1, 2018 (from NRCS).
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The intense marine heat wave (MHW) of 2014-16 
in the NE Pacific, aka the “Blob”, received a great 
deal of attention and deservedly so. When 
relatively warm sea surface temperatures (SSTs) 
emerged in the Gulf of Alaska in late summer/
early fall 2018, both those monitoring the North 
Pacific atmosphere ocean climate system, and the 
media, began speculating whether a new MHW 
might be developing. We thought the readers of 
our newsletter might be interested in our current 
perspective on this potential event.

A map of the mean SST anomalies during the 
months of October and November 2018 is shown 
in Figure 5. We use October and November as an 
averaging period for characterizing recent 
conditions because while there is a lot more 
persistence in SSTs than air temperatures, there is 
some short-term variability (due mostly to the 

weather). The SST anomaly map reveals that much 
of the Gulf of Alaska has been more than 2°C 
warmer than usual, with anomalies exceeding 2.5°C 
in a small area in the central Gulf. This warmth 
can be attributed to the low-level atmospheric 
circulation over the NE Pacific and western North 
America during Sept-Nov 2018, which featured 
strongly positive sea level pressure (SLP) 
anomalies extending from western Canada across 
the Gulf of Alaska and southern mainland Alaska 
(not shown). Such a pattern implies suppressed 
storminess and hence reduced loss of heat from 
the ocean at the air-sea interface and also less 
mixing of colder water from depth in with surface 
waters. The SLP pattern also indicates wind 
anomalies from the east, which corresponds with 
near surface flow anomalies in the ocean from the 
south. The SSTs in the immediate vicinity of the 
coast of the Pacific Northwest have been between 

0.5 and 1°C above climatology. 
There was a bit more upwelling 
favorable winds from the north 
than usual along our coast during 
July and August 2018 (not shown) 
that helped keep coastal ocean 
temperatures near normal.

So how do recent conditions 
compare with the MHW of 
2014-16? There are a number of 
ways to slice and dice it; for 
present purposes we focus on 
upper ocean temperature profiles. 
Specifically, we consider mean 
temperatures from the surface to 
500 meters and for the region of 
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The Return of Warm Water to the NE Pacific 
A message from the State Climatologist

Figure 5: October-November SST anomaly map from NCEP 
Reanalysis.



45 to 55°N and 140 to 125°W for the Octobers of 
2013, 2015 and 2018. These three periods are 
chosen to represent temperatures prior to the 
2014-16 MHW, during its heyday, and of course, 
the present situation. The source of this 
information is the gridded data from direct 
temperature observations collected as part of the 
Argo program, available at http://
apdrc.soest.hawaii.edu/las/v6/dataset?catitem=2 
among other data centers. The temperature 
profiles during the three Octobers are plotted in 
Figure 6. For the area selected here, the upper 
mixed layer (the top 25-30 meters) was only a bit 
less warm in 2018 than it was in 2015. In both 
years, the temperatures in this layer were about 

2°C greater than those in 2013. On the other hand, 
the water was much warmer in 2015 than in 2018 
at depths from the base of the upper mixed layer 
to about 150 meters. This extra warmth in 2015 
can be attributed to the diffusion/exchange of heat 
from near the surface to deeper depths during 
that past MHW; the anomalous heat during 2018 
is more confined to the surface. It is interesting 
that the temperatures from 200 to 400 meters 
were about the same in 2018 and 2015. This excess 
heat, relative to 2013, may represent a long-lasting 
residual from the historically strong MHW of 
2014-16.
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Figure 6: Ocean temperature profiles for the Octobers of 2013, 2015, and 2018 averaged within the 
black box identified in Figure 5.

http://apdrc.soest.hawaii.edu/las/v6/dataset?catitem=2


Once established, upper ocean temperature 
anomalies can influence air temperatures in 
coastal regions subject to prevailing winds that are 
directed onshore, and can definitely impact the 
marine ecosystem. How are the present anomalies 
liable to evolve over the next season or two? That 
question can be addressed using output from 
global climate models used for seasonal weather 
predictions. Figure 7 reproduces an SST anomaly 
map for the period of February-April 2019 from 
the latest simulations included in the National 
Multi-model Ensemble (NMME). The climate 
models as a group are projecting seasonal mean 
temperatures between 0.5 and 1.0°C warmer than 
normal off the coast of the Pacific Northwest. 
Warmer than normal, to be sure, but not nearly 
the magnitudes observed in early 2015 and 2016. 
Since all 7 models comprising the NMME are 
indicating positive SST anomalies (to varying 
extents) there is quite a bit of confidence that it 
will be on the warm side, as is often the case after 
El Niño winters.
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Figure 7: SST prediction for February-March-April 2019 from the 
National Multi-model Ensemble (NMME).

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


November average temperatures were above 
normal for a majority of Washington state, as 
shown in the map from the High Plains Regional 
Climate Center shown on the right-hand side. 
Above normal anomalies were in the 2 and 3°F 
range west of the Cascade Mountains, with both 
Hoquiam and SeaTac Airport measuring 3.2°F 
above normal, for example (Table 1). There were 
exceptions: parts of southeastern WA had 
November temperatures on the cooler side. Pasco 
and Hanford were 1.1 and 0.8°F below normal, 
respectively.

Total November precipitation was generally below 
normal throughout the state. Most of the state 
recorded between 50 and 90% of normal 
precipitation, though the eastern slopes of the 
Cascade Mountains were even drier. Omak and 
Wenatchee only recorded about 35% of their 
normal precipitation (Table 1), for example. On 
the other hand, the northern tip of the Olympic 
Peninsula and parts of the northern Puget Sound 
received near-normal precipitation. The 
precipitation late in the month at Quillayute, for 
example, brought the monthly total to 105% of 
normal. 

For lowland snow, Spokane AP received 2.6” of 
snow (35% of the normal 7.4”). It was the only 
station listed in Table 1 that received measurable 
snow during November and therefore not listed 
there. 
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Climate Summary

November temperature (°F) departure from normal 
(top) and precipitation percent of normal (bottom). 
(High Plains Regional Climate Center; relative to 

the 1981-2010 normal).

Temperature (°F)

Precipitation (%)
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Table 1: November 2018 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 estimating the normal, as records 
for these station began in 1998 and 1986, respectively.

Mean Temperature (°F) Precipitation (inches)

Average Normal Departure 
from Normal

Total Normal % of 
Normal

Western Washington

Olympia 44.7 43.3 1.4 5.89 8.63 68

Seattle WFO 48.2 46.2 2.0 4.33 5.84 74

SeaTac AP 48.6 45.4 3.2 5.42 6.57 82

Quillayute 46.6 44.2 2.4 16.35 15.52 105

Hoquiam 49.0 45.8 3.2 8.02 11.17 72

Bellingham AP 46.8 43.2 3.6 5.50 5.80 95

Vancouver AP 46.6 46.4 0.2 2.37 5.91 40

Eastern Washington

Spokane AP 36.9 35.7 1.2 1.96 2.30 85

Wenatchee 38.1 37.6 0.5 0.39 1.11 35

Omak 37.3 35.9 1.4 0.54 1.61 34

Pullman AP 39.6 37.0 2.6 2.13 2.29 93

Ephrata 39.2 37.0 2.2 0.64 1.06 60

Pasco AP 40.2 41.3 -1.1 0.85 1.09 78

Hanford 39.7 40.5 -0.8 0.75 0.95 79



ENSO-neutral conditions are still present in the 
tropical Pacific Ocean, but sea surface 
temperatures (SST) have warmed throughout the 
equatorial Pacific over the last month. The latest 
weekly SST anomalies exceed 1°C for the western 
and central Pacific Ocean, and the warmer than 
usual temperatures are expected to persist. The 
tropical atmospheric response, however, remains 
muted. The Climate Prediction Center (CPC) “El 
Niño Watch” is still in effect, and ENSO models 
favor development of a weak to moderate El Niño 
this winter with chances at about 80% for the 
November-January and December-February 
periods.

The December temperature outlook from the 
CPC has increased chances of above normal 
temperatures for the entire state, which would be 
a continuation of the warmer than normal 
conditions seen during November. On the other 
hand, the December precipitation outlook is a 
toss up, showing equal chances of below, equal to, 
or above normal precipitation for the state.

The winter (December-January-February; DJF) 
CPC seasonal outlook is similar to the December 
outlook. There are relatively high chances of 
above normal temperatures statewide with 
chances exceeding 60% on the three-tiered scale 
of equal probability of below, equal to, or above 
normal. For precipitation, there are equal chances 
(~33%) of above, equal to, or below normal 
precipitation statewide.
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December-January-
February outlook for temperature (left) and 

precipitation (right) 

(Climate Prediction Center) 

Climate Outlook

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

http://www.cpc.ncep.noaa.gov/
http://www.cpc.ncep.noaa.gov/

