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Topics: 

• Review of 2014 / 2015 Winter’s Weather Forecasts
• Winter 2014 / 2015 - what happened & when did we learn what we now know?
• Which forecasts worked, and why
• Two atmospheric river events  

• Current ENSO Conditions  (El Nino Southern Oscillation)
• Status of Pacific Decadal Oscillation (PDO)  
• El Nino conditions setting up for 2015/2016
• Current Sea Surface Ocean Temperatures –

• influence of the warm ocean temperatures on last winter’s storm track

• 2014 / 2015 Snow Drought vs Rain Drought 
• Lessons learned about lack of snow fall and influence of rain on runoff 
• Stream baseflow level and why they are important to understand in years 

like this 
• 2015 Streamflow forecast accuracy review, a tough year to forecast with the 

increase in spring precipitation variability

• Any early Fall / Winter Forecasts for 2015 / 2016 Winter?



El Nino > +0.5

La Nina < -0.5

Neutral +0.5 to – 0.5

Recap for 2014/2015   --- from mid JUN 2104



Spring 2014 El Nino Watch: 75% Chance El 
Nino will develop by Summer or Fall

June 2015 : 90% Chance that El Niño 
conditions will continue through 
summer, and > 80% chance it will last 
through 2015



IRI/CPC Pacific 
Niño 3.4 SST 
Model Outlook

Figure provided by the International Research 
Institute (IRI) for Climate and Society 
(updated 19 May 2015).

Almost all of the 
models indicate 
Niño 3.4 SST 
anomalies will 
remain greater 
than or equal to 
+0.5C through the 
end of 2015.  

However, there is a 
large amount of 
spread in the 
potential strength 
of El Niño.

From Mid- Jun  2105



Recap of Last Winter & Forecasts

Snow peaked a month early Rain is good but snow is better
Spring rains helped but didn’t change
the water supply picture

Peak streamflow were 
low and they are  
currently flowing where 
they typical are a month 
from now 



From Pete Parsons OR Meteorologist       Analog Years 1952, 1969, 2010



Nov Artic 
outbreak

Warm winter 
Feb -Apr



Dec-Jan-Feb Temperature 
Forecast made Nov 20, 2104

Dec-Jan-Feb Precipitation  
Forecast made Nov 20, 2104

Recap 2014/2015 Forecasts



From OCT 2105



Sea Surface Temperatures   
Nov 11,  2014

1 2
3 4



Think Snow!!

Slide 12



Teleconnections – climatic indexes  - key is understanding their 
correlations and influence on current weather (and snow, flow & more).  

Primary Ones: 
PDO Pacific Decadal Oscillation – larger cycle
ENSO El Nino Southern Oscillation – short cycle

El Nino Neutral La Nina measure of Sea Surface Temperature SST
SOI Southern Oscillation Index measure of barometric pressure 

difference between Darwin & Tahiti 

Key to 2014 winter/spring  – went negative Feb – Apr and sent meteorologists & 
weather enthusiasts into a frenzy… May 2014 declared AMO back to a  +  phase

AMO Atlantic Multidecadal Oscillation

Additional climate indices:
NAO North Atlantic Oscillation
AO Artic Oscillation
SSW Sudden Stratospheric Warming 
Sun Spots, Solar Activity, Polar Vortex, and more…..

Review of Key Climate Indicators



Teleconnections Primary Ones:
• PDO  Pacific Decadal Oscillation   

20 to 30 year cycle
* ENSO 3 to 5 year cycle

El Nino/Neutral/La Nina - measure of 
Sea Surface Temperature (SST)

SOI   Southern Oscillation Index measure of 
barometric pressure difference between in south 
Pacific



Dry El Nino

Wet La Nina

No / Little 
Correlation

Wet El Nino

Dry La Nina

Winter 2014-2015:
Slight El Nino & SOI 

Winter 2015/2016:
Stronger El Nino  ?

Correlation Map of the 
Southern Oscillation Index 

(SOI) with spring and 
summer streamflow 

Key is what happens 
during the July – Nov 

period 

Teleconnection Relationships







Warm Phase
Cool Phase

Cool Phase

Insert  flow trend graph for up north



Winter 2015 - Two Atmospheric River Precipitation Events - Feb 9 & Mar 16
If not for these events, total runoff in northern Idaho would have be much less…



New Tools to Forecast Atmospheric Rivers   From Feb 3, 2015



February Precipitation:
One Atmospheric River 
event brought 200% of 
normal to two SNOTEL sites 
near Canadian border, 

125% of average to the 
Panhandle

while rest of Idaho received 
50 - 90% for month of 
February



Sea Surface Temperatures March 16, 2015



Sea Surface Temperatures June 15, 2015
• Warm waters off west coast: 

warmest in 60-70 years

• Flipped to positive PDO in 
January 2014

• Temperatures were ~6 F 
above normal, similar to 
Seattle’s winter temperature

• NOAA / Clearing Up -
mentioned warm waters 
have extended to depths of 
60-100 meters – impacts of 
future salmon runs



Sea Surface Temperatures June 15, 2015



Summer 2015 - Idaho Panhandle rivers setting new record lows. 
Without rain events – snow runoff was minimal when combined with dry spring 

2nd Atmospheric River 
tracked to same area



Summer 2015 - Idaho Panhandle rivers setting new record lows.  
Some stations start before 1900



Summer 2015 – moving south – current flows are where they are 
typically in mid-July, about 30 days earlier



• Snow 
Drought 

• Water Year 
to Date 
Precipitation 
near normal 





Sep–Nov 2014 Temperatures   &  Sea Surface Temperatures



Water Year to Date Precipitation 90-120% of average across PNW



Jan 20, 2015 Snowpack mirrored Andrew's forecast 
for warm & dry in PNW



March weather with  
above normal 

temperature & below 
normal precipitation 
deteriorated Idaho’s 

snowpack 

7-10 F

16%

Jan 10 post by Andrew 
mentioned warmth 
‘bleeding east”  Strong 
ridge cell then evolves 
in the West US and 
shifts east with the 
departure of the trough 
along the East Coast.



March 1 Peak SWE for this Year





Montana --- Mean temperature departure & precipitation falling normal Nov 1 – Mar 31:

Twelve Mile: 3.8F                                                                Beaver Creek: 5.1F
Normally 70% precip falls as snow                                   Normally 97% precip falls as snow

2015  60% fell as snow                                                       2015  92% fell as snow



Idaho --- Mean temperature departure & precipitation falling normal Nov 1 – Mar 31: 

Graham Guard: 4.9 F                                                           Jackson Peak: 5.1 F
Normally 75% precip falls as snow                                   Normally 92% precip falls as snow

2015  60% fell as snow                                                       2015  84% fell as snow



Washington --- Mean temperature departure & precipitation falling normal Nov 1 – Mar 31: 

Stampede Pass: 5.0 F                                                             Paradise: 5.3 F
Normally 80% precip falls as snow                                     Normally 92% precip falls as snow

2015  34% fell as snow                                                          2015  46% fell as snow



2014 snowpack vs. the nonexistent 2015 
snowpack at Three Fingered Jack, taken 
from Canyon Creek Meadow north of 
the Santiam Pass, Oregon

June 13, 2015 no-snow images 

Pretty amazing…

June 21, 2014 
with a near or 
a little below 

normal 
snowpack



If it doesn’t snow next year, must consider importance of baseflows



If it doesn’t snow next year, must consider importance of baseflows & 
higher elevation is critical to storing the snowpack

• 1992 had much less snow & runoff 
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Example of runoff 
with no snow at 5 of 
the 6 SNOTEL sites on 
April 1







2015 Forecast Accuracy – April – July runoff will be ~ 70-75% of average 



2015 Forecast Accuracy – near minimum Jan & Feb Forecasts  



General Rule of Thumb to Keep in Mind:

Future precipitation is not included in NRCS streamflow 
forecasts 

For April 1 Forecast:
50% Chance of Exceedance Forecast to occur: 

Need normal future precipitation

70% Chance of Exceedance Forecast to occur: 
Future precipitation will be about 75% of average, 
similar to spring 2014

90% Chance of Exceedance Forecast to occur: 
Future precipitation will be about 50% of average











Made 18 June 2015     for Jul Aug Sep  2015



Made 21 May 2015    for Nov Dec Jan 2015



Long Range Climate Models Show Cold, Snowy 
SST Pattern  for 2015-2016 Winter

Posted: 11 Apr 2015

I'll bite the bullet and be 'that one person' who starts 

discussing next winter far too early. Long range climate 

models are showing a sea surface temperature anomaly 

prognosis that could be conducive to another cold and 

snowy winter, particularly along the East US.



In the Gulf of Alaska, the 
models tells us that the 
warm pool we have seen 
the last two winters will 
only solidify itself for a third 
consecutive winter, with 
temperature anomalies 
definitively above normal in 
that area.



Streamflow  April - September
as % of 1981-2010 Average

12 Years ENSO PDO

Year
SE Strong 

El Nino pos or neg

Owyhee 
River blw 

Dam

Salmon 
Falls 

Creek

Big Wood 
River blw 

Magic 
Dam

Snake 
River nr 

Heise

Spokane 
River nr 

Post Falls
1994 SE pos 23 36 12 61 51
1966 SE neg 28 48 51 78 90
1947 SE pos / neg 44 50 59 108 90
1941 SE pos 83 53 69 73 45
1988 SE pos 30 65 24 70 71
1978 SE pos 110 112 140 133 99
1973 SE pos / neg 61 114 51 79 45
1995 SE pos 124 135 195 118 70
1998 SE pos 135 138 161 119 82
1983 SE pos 221 157 282 132 91
1942 SE pos 122 173 117 86 77
1952 SE neg 247 178 263 116 123

2016 SE ? pos ? ? ? ? ? ?



Streamflow  April - September
as % of 1981-2010 Average

12 Years ENSO PDO

Year
SE Strong 

El Nino pos or neg

Owyhee 
River blw 

Dam

Salmon 
Falls 

Creek

Big Wood 
River blw 

Magic 
Dam

Snake 
River nr 

Heise

Spokane 
River nr 

Post Falls
1994 SE pos 23 36 12 61 51
1966 SE neg 28 48 51 78 90
1947 SE pos / neg 44 50 59 108 90
1941 SE pos 83 53 69 73 45
1988 SE pos 30 65 24 70 71
1978 SE pos 110 112 140 133 99
1973 SE pos / neg 61 114 51 79 45
1995 SE pos 124 135 195 118 70
1998 SE pos 135 138 161 119 82
1983 SE pos 221 157 282 132 91
1942 SE pos 122 173 117 86 77
1952 SE neg 247 178 263 116 123

2016 SE ? pos ? ? ? ? ? ?



I am coming back to The Weather Centre. Sunday, June 14, 2015

- Over the next few weeks, I will publish my Preliminary 
2015-2016 Winter Forecast. I will announce a publication 
date in coming days, but as I've always done, you can 
expect it to be at high noon on a Saturday.

- I will publish an Official 2015-2016 Winter Forecast further down the road.

- I will publish extended discussions on winter storm systems, cold air outbreaks, 
and other winter phenomena.

- See more at: http://theweathercentre.blogspot.com/#sthash.R8aorbr7.dpuf

http://theweathercentre.blogspot.com/%23sthash.R8aorbr7.dpuf


Think Snow!!
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