
 
Mean June temperatures were near normal, with 
precipitation below normal throughout WA State. 
Averaged statewide, June precipitation was -0.58” 
below the 1981-2010 normal, classifying 2018 
among the driest one-third Junes in the historical 
record. Combined with the dry May, many 
locations in western WA are among the top ten 
driest May-June periods on record and several of 
those stations (i.e., Bellingham and Olympia) are 
second only to the drought year of 2015 (Table 1).

In terms of weather events or records, June was 
relatively benign. Figure 1 shows the daily 
temperature and precipitation for Spokane 
Airport. The cooler than normal period on the 9th 
through the 12th occurred throughout the state, 

with a record low minimum temperature at 
Quillayute of a chilly 36°F set on the 11th. There 
was even some snow in the Cascades above 4,000’ 
during this period. But it was short-lived. Also 
notable in Figure 1 is a warmer period from the 
19th through the 22nd, which got warm enough to 
set some daily records west of the Cascades. On 
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June Event Summary

Station May-June 
Precipitation 

Rank

May-June 
Precipitation 

(in)

Record May-
June Precip (in); 

Year

Records 
Began

SeaTac AP 1 0.75 - 1945

Battle Ground 1 1.30 - 1929

Bellingham AP 2 1.06 0.93; 2015 1949

Olympia 2 1.12 0.81; 2015 1941

Hoquiam 7 2.27 0.66; 2015 1953

Table 1: Total May-June precipitation and rank (driest to wettest), the record driest May-June, and 
the year that records began for selected western WA stations.



the 20th, Bellingham (82°F), SeaTac Airport (88°F), 
and Olympia (91°F) all set daily maximum 
temperature records. 

As mentioned above, Figure 1b shows that 
Spokane had very few days with precipitation in 
June resulting in below normal monthly totals. 
There was a frontal passage on the 24th, however, 
that brought some rain and lightning to western 
WA and more developed thunderstorms to 
eastern WA on the 25th. Fortunately, that 
thunderstorm activity does not appear to have 
started any major wildfires, at least as known at 
this time. 
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Figure 1: Daily June 2018 a) temperatures (dark 
blue bars) and b) precipitation (dark green bars) 

for Spokane Airport with the normal range of 
temperatures (green envelope) and historical 

records (red and blue envelopes). NWS

https://www.wrh.noaa.gov/climate/temp_graphs.php?stn=KSEA&wfo=sew
https://www.wrh.noaa.gov/climate/temp_graphs.php?stn=KSEA&wfo=sew


The dry June - on the heels of a warm and dry 
May - prompted the U.S. Drought Monitor to add  
“moderate drought” (D1) conditions to portions of  
southwestern WA where conditions have been 
especially dry (Figure 2). The area of “abnormally 
dry” (D0) was also expanded since the last month’s 
newsletter and now encompasses more of south 
central WA. We will continue to monitor the 
conditions throughout the summer.

The April-September natural flow forecast from 
the NWS Northwest River Forecast Center is 
shown in Figure 3, showing normal to above 
normal streamflows forecast for the April through 
September period. This forecast, however, can be 
somewhat misleading considering the much 
higher than normal flows that occurred in April, 
effectively canceling out the subsequent below 
normal flows. Figure 4 shows the monthly volume 
forecasts for the Chehalis River near Centralia. 
The official forecast calls for 102% of normal flow 
for the April-September period, but the monthly 
observations (blue bars) show much above normal 
April streamflow and below normal May and June 
streamflow. Still, the August and September 
monthly flows are forecast to be near-normal for 
this particular location. More on current 
streamflows in WA State is detailed below in the 
“Steep Decline…” section.
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Drought Monitor and 
Streamflow  Update

Figure 3: The natural water 
supply forecast for April through 

September from NOAA’s 
National Weather Service 
Northwest River Forecast 

Center (issued July 9, 2018). 

Figure 2: The July 5, 2018 version of the U.S. Drought 
Monitor.

http://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?WA
https://www.nwrfc.noaa.gov/natural/index.html?version=20170308v1
http://droughtmonitor.unl.edu/CurrentMap/StateDroughtMonitor.aspx?WA
https://www.nwrfc.noaa.gov/natural/index.html?version=20170308v1


The total statewide averaged precipitation for the 
2018 water year to date (1 Oct through 30 June) 
has been about 3.6” above normal. There was a 
healthy snowpack on 1 April — the traditional end 
of winter from the snowpack perspective — with 
snow water equivalent (SWE) values ranging from 
about 136% of normal in the Upper Columbia 
region to 98% in the southern Puget Sound 
region. The snowpack situation continued to 
improve relative to climatological norms through 
the middle of April due to abundant precipitation 
across the whole state. It might therefore be 
expected that streamflows in WA should be in fine 
shape as the warmer and drier weather of summer 
approaches. But that is not necessarily the case.

It is a different story for different parts of the 
state, as illustrated in a map of the 7-day average 
streamflows on rivers in WA state on 1 July (Figure 

5). The discharges are mostly in the normal range 
(25 to 75% percentile class) in the northeast part 
of the state. On the other hand, elsewhere quite a 
few streams are running below normal, and a fair 
number are in the much below normal category, 
especially in southwestern WA. How did this 
situation arise?

We can blame the aforementioned warm and dry 
weather in May followed by a dry June. The 
warmth in May resulted in rapid snowmelt in the 
higher elevation basins. The concerns then were 
too much rather than too little water, with major 
flooding in Ferry, Okanogan and Pend Oreille 
counties. The lack of rainfall in May that lingered 
into June meant little new supply for the rain-fed 
streams at lower elevations, especially on the west 
side of the Cascades. The rapid change in 
conditions can be seen in the time series of daily 
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Steep Decline in Streamflows in Washington State 
A message from the State Climatologist

Figure 4: Monthly observed streamflow (blue bars), the 30-yr average streamflow (green diamonds), and 
monthly streamflow forecast (dark blue rectangles) for July-Sept for the Chehalis River near Centralia 

(NWRFC). 

https://www.nwrfc.noaa.gov/natural/plot/nat_forecasts.php?id=CENW1
https://www.nwrfc.noaa.gov/natural/plot/nat_forecasts.php?id=CENW1


streamflow from 1 February through 30 June on 4 
rivers in WA that are shown in Figure 6. A 
particularly steep decrease has been observed on 
the Chehalis River near Porter; it is interesting 
that April mean value of 8641 cfs during 2018 was 
the 2nd highest in the record back to 1953 while the 
mean of 800 cfs for June is in the lowest 25 
percentile. The Little Spokane River is holding up 
better, at least in part because the SWE was so 
much greater than normal in northeastern WA. 
The Walla Walla River in the southeast generally 
has low flows by early summer. Note that the 
current year features a relatively early onset of 
these low flows, with presumably ecological 
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Figure 5: 7-day average streamflow percentiles on  
1 July 2018 across WA (USGS).

Figure 6: Daily streamflow compared to normal (triangles) from 1 Jan to 1 July, 2018 for Chehalis, 
American, and Little Spokane Rivers, and Walla Walla Rivers (USGS).

https://waterwatch.usgs.gov/?m=pa07d&r=wa&w=map
https://waterwatch.usgs.gov/?m=pa07d&r=wa&w=map


impacts as well as water supplies. A similar shift in 
timing is also shown in the hydrograph for the 
American River, which experienced its peak 
spring flow about 2-3 weeks early.

The streamflows across the state have certainly 
gotten the attention of the Water Supply Advisory 
Committee (WSAC) for WA state headed by the 
Department of Ecology. While current conditions 
are not nearly as severe as those in early summer 
of 2015 following the dearth of snow in the winter 
of 2014-15, there are concerns for various pockets 
of the state. There are also similarities to the 2016 
water year, when really warm April temperatures 
caused our normal to above normal snowpack to 
melt early and fast. The SWE trace for the 
Touchet Snotel site (Walla Walla basin) in Figure 7 
shows these marked drop offs in both water years. 
It is starting to look like this will be one of those 
years in which we will be eagerly awaiting rather 
than dreading the return of the wet weather of 
fall.
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Figure 7: Snow water equivalent (blue) and 
precipitation (red) traces compared to normal at 

the Touchet Snotel site for the 2016 and 2018 water 
year (NRCS).

https://www.wcc.nrcs.usda.gov/snow/snotel-wereports.html
https://www.wcc.nrcs.usda.gov/snow/snotel-wereports.html


Mean June temperatures were near-normal 
throughout the state, as pictured in the map on 
the right from the WestWide Drought Tracker. 
These maps are based on PRISM data products 
using a digital elevation model and multiple data 
networks. The resulting temperature and 
precipitation values are therefore not identical to 
their counterparts itemized in Table 2 on the next 
page. Still, most monthly temperatures were 
within 1°F of normal. Some parts of southeastern 
WA had below normal temperatures (between 1 
and 2°F below normal) as indicated on the map, 
but the stations listed Table 2 for that region are 
actually slightly on the warmer side of normal. 

Total June precipitation was more anomalous with 
most of WA state receiving below normal 
precipitation. Pasco and Omak, for example, only 
received 16 and 18% of normal precipitation, 
respectively (Table 2). A larger area of the state 
only received between about 25 and 70% of 
normal, with Bellingham, Vancouver, SeaTac 
Airport, Olympia, and Spokane all at about 50% 
of normal for the month (Table 2). There are a few 
exceptions; parts of the Olympic Peninsula and 
southeastern WA received normal to above 
normal precipitation with Quillayute and Pullman 
receiving 120 and 131% of normal, respectively 
(Table 2). 
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Climate Summary

June temperature (°F) departure from normal (top) 
and precipitation percent of normal (bottom). 
(WestWide Drought Tracker; relative to the 

1981-2010 normal).

Temperature (°F)

Precipitation (%)
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Table 2: June 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 59.2 59.1 0.1 0.88 1.76 50

Seattle WFO 62.0 61.0 1.0 1.76 1.63 108

SeaTac AP 62.6 60.9 1.7 0.63 1.57 40

Quillayute 55.6 55.3 0.3 4.21 3.50 120

Hoquiam 58.4 56.8 1.6 1.92 2.24 86

Bellingham AP 59.9 58.5 1.4 0.89 1.86 48

Vancouver AP 64.2 63.3 0.9 0.86 1.79 48

Eastern Washington

Spokane AP 62.4 62.1 0.3 0.55 1.25 44

Wenatchee 66.6 66.7 -0.1 0.12 0.60 20

Omak 64.5 65.5 -1.0 0.22 1.23 18

Pullman AP 59.9 58.6 1.3 1.42 1.08 131

Ephrata 67.9 66.6 1.3 0.19 0.61 31

Pasco AP 67.9 67.5 0.4 0.11 0.68 16

Hanford 69.8 69.6 0.2 0.23 0.51 45



ENSO-neutral conditions are present in the 
tropical Pacific Ocean. Over the last 4 weeks, 
equatorial sea surface temperatures (SSTs) near 
the South American coast were below normal 
while the SSTs in the remainder of the equatorial 
Pacific were near-normal to above normal. Neutral 
ENSO conditions are expected to persist through 
the summer. Forecast models show a higher 
chance of El Niño conditions developing during 
the September-November period and persisting 
into winter 2018-19.

The July temperature outlook from the CPC has 
equal chances of below, equal to, or above normal 
temperatures for most of the state. There is a 
slight tilting of the odds toward below normal 
temperatures in the northeastern corner of the 
state. Recent runs of the CFSv2 seasonal climate 
model suggest that the end of July will be quite 
warm, however, so that does introduce some 
uncertainty into the “below normal” temperature 
forecast. The CPC July precipitation outlook calls 
for equal chances of below, equal to, or above 
normal precipitation for the entire state. 

The July-September CPC seasonal outlook is 
consistent with the summer forecast highlighted 
last month. There are increased chances of above 
normal temperatures and below normal 
precipitation statewide. 
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July-August-September outlook for 
temperature (left) and precipitation (right) 

(Climate Prediction Center) 

Climate Outlook

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

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

