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Disclaimer

• Seasonal forecasting is difficult and you are 
always learning. I attempt to look at all factors 
I understand and have seen correlate in the 
past and put together a forecast. Sometimes it 
works sometimes it doesn’t. So many factors 
go into a forecast and one that isn’t accounted 
for properly can wreck a forecast. This process 
is highly nonlinear.

• So use this at your own risk!!



Review of 2017-18
My DJF Forecast Actual DJF Temps

Last winters temperature forecast worked out pretty good. I chose a more general approach to departures instead of 
specifying exact values.  In general I captured the cooler northern half of the country idea well, particularly the northern 
Rockies/Plains/Upper Midwest and also captured the generally warmer than normal look for the southern tier especially 
the Southwest and Southeast. I was too warm over Texas and too cool over the Northeast, but overall not a bad general 
forecast for the overall DJF temperature pattern.



Winter 2018-19 Headlines

• The climate index assumptions are that ENSO 
will be in a weak to moderate El Nino state 
with the warmest anomalies over the central 
and western Pacific, the PDO will average 
weakly to moderately positive, the QBO will 
be in an increasingly strong westerly state (+), 
and the Atlantic (AMO) will remain warmer (+) 
than normal. So +EN, +PDO, +QBO, +AMO. 
This will all occur in a low solar period.



ENSO State

We currently look to be in a building El 
Nino pattern. SST anomalies show the 
characteristic warmer than normal look 
across the equatorial Pacific  with the 
warmest waters w.r.t normal across areas 
of the central and western eq. Pacific. The 
graph on the right shows this as well with 
region 1.2/3 cooler than regions 3.4/4. 
Trade winds are also showing a more El 
Nino look.



ENSO continued

YEAR Jan Feb Mar Apr May June July August Sep Oct Nov Dec

2018 -0.623 -0.731 -0.502 -0.432 0.465 0.469 0.076 0.132 0.509

MEI Index

The MEI (Multi-Variate ENSO Index) is probably the most robust and all-encompassing 
ENSO index.  The MEI turned neutral this summer and has recently moved into a 
weak El Nino criteria as of September.

Over the last few weeks ENSO SST trends have been up and 3 of the 4 El Nino regions are now 
in the high end weak to low end moderate El Nino range ~+1C).

Weekly SST Anomalies
1.2 3 3.4 4

1-Aug-18 0.1 0 0.1 0.4

8-Aug-18 -0.1 -0.1 0.2 0.5

15-Aug-18 0.2 0.4 0.4 0.8

22-Aug-18 -0.2 0.1 0.3 0.4

29-Aug-18 -0.3 -0.1 0.2 0.4

5-Sep-18 -0.4 0.1 0.3 0.5

12-Sep-18 0.2 0.4 0.3 0.4

19-Sep-18 -0.1 0.2 0.3 0.4

26-Sep-18 -0.3 0.6 0.6 0.6

3-Oct-18 0.7 0.7 0.7 0.8

10-Oct-18 0.4 0.7 0.6 0.9

17-Oct-18 0.3 1 0.9 0.9

24-Oct-18 0.3 1 1.1 1.1



ENSO continued

Available ENSO SST plume forecasts are in 
general good agreement.  They show a weak to 
borderline moderate El Nino event during the 
winter (Dec-Feb). They do seem to suggest that 
this event will peak in November/December and 
then hold steady or weaken as the winter wears 
on.



Weak/Moderate El Nino Composites

I plotted up composites of weak and moderate El Nino ranges for 
the MEI. Use these with caution as these are relatively small 
sample sizes with some years very different than others. They 
also don’t account for different flavors of El Nino (different 
placements of anomalous SSTs). One can see that in both 
composites we see a tendency for a –NAO. However there are key 
differences in the pacific with the weak composite tending to 
have a weaker GOA low than the moderate composite. The weak 
Nino composites are cooler than the moderate Nino ones in 
general especially for the NW, N Plains, and Rockies.

DJF periods where MEI 
averaged 0.5 to 1

DJF periods where region 3.4 
averaged 1 to 1.5



Other ENSO thoughts.
• Right now I favor the DJF MEI falling in the 

0.75 to 1.25 range or a borderline 

weak/moderate event. DJF periods that fell in 

this range were 2009-2010, 1986-87, 2002-03, 

1994-95, 1987-88, 2006-07, 1977-78.

• There are other years that have pretty good 

SST anomaly potential spatial matches such as 

2014-15. I expect the warmest SST anomalies 

in the eq. Pacific to be more central Pacific 

based as opposed to eastern based.



December ENSO Analogs

Of the 7 weak/moderate El Nino 
Decembers, the composite message 
is generally mild across the US. 2009 
and 1977 are the exceptions. The 
500mb anomalies show a strong 
GOA low with ridging across Canada. 
The arctic tap is limited.



January ENSO Analogs

Of the 7 weak/moderate El Nino 

years, the composite message was 

cold for many especially the 

Plains/Ohio Valley/Southeast/Mid-

Atlantic with 1995 and 2007 the 

exceptions. We see increased ridging 

in western Canada and a –NAO 

signal.



February ENSO Analogs

Of the 7 weak El Nino years, the 
overwhelming message in the 
composites is for a cold 
central/eastern US and warm West. 
Even the warmer El Nino winters 06-
07, 94-95 had cold Februaries. A 
strong –NAO and western NA ridging 
are noted.



ENSO Conclusions
• The assumption is that we will have a 

weak/moderate El Nino this winter with an 
MEI and ENSO region 3.4 averaging in the 
+0.75 to +1.25C range.

• It seems likely that eastern regions of the 
equatorial Pacific will be cooler (anomaly 
wise) then central/western regions.

• ENSO state is just one factor that can have an 
influence on the seasonal global circulation 
pattern. Thus it is best to use this in 
consideration with other factors.



+PDO SST Anomalies -PDO SST Anomalies

PDO State

The north Pacific SST 
anomalies are a bit chaotic 
at the moment. It is 
probably best to 
characterize PDO as neutral 
to weakly positive at the 
moment. 



Subsurface

The 150 m depth averaged SST anomalies show a chaotic pattern as well. A 
building El Nino often times exists alongside a positive PDO phase, but so far the 
subsurface temperatures do not support a rapid switch to strong positive PDO 
phase.



PDO continued
Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

2018 0.7 0.37 -0.05 0.11 0.11 -0.04 0.11 0.18 0.09

Using the JISAO PDO method, the monthly PDO value have 
been +/- 0.37 the last 8 months, with the average for JAS 
only 0.13, so effectively neutral.

Factoring in the subsurface temperatures in the North 
Pacific along with persistence and a building El Nino lead 
me to to forecast that the JISAO PDO calculation will 
average between 0 and 0.75 for the Winter. However, this 
is low confidence.

If one looks at all the DJF weak to moderate El Nino 
winters that had a PDO in this range we see 1957-58, 
2009-10, 2006-07, 1977-78, 1979-80, 1992-93, 1958-59, 
and 2004-05 match. This composite showed a cooler than 
normal winter east of the Rockies. 

PDO 0 to 0.75.

PDO > 0.75

PDO < 0



PDO Summary

• As of now I favor a winter PDO that will 
average in the 0 to +0.75 range. I make this 
argument based off the current weak +PDOish
look, the depth averaged SST anomalies in the 
Pacific, persistence, and my forecast of a weak 
to moderate El Nino which could contribute to 
a more +PDO outcome.



QBO State

The QBO is a measure of equatorial stratospheric wind direction oscillations.  The QBO has 

been in a a negative (easterly) phase this year, but will likely switch to a positive (westerly 

phase) this Fall. Right now it appears that we will see a strengthening westerly phase 

through the winter of 2018-19.

There have been papers and research that has linked the QBO to high latitude blocking, 

particularly in the winter. The correlation has been that negative phases (easterly) of the 

QBO in the winter can be linked to increased blocking and negative phases of the Arctic 

Oscillation (AO) and the opposite can be true with a positive(westerly) phase. A more 

negative AO means cold air is displaced from the polar regions into the mid-latitudes. My 

own research shows that the strongest correlation with a -AO for a DJF period is when the 

DJF QBO averages in the -6 to 1.5 range. 16 of 18 DJF periods with that QBO average value 

had a DJF –AO. 

I expect the QBO this winter to average around +10 to +15. There have been 6 winters when 

the QBO has averaged above 10 for the Winter, 2016-17, 2013-14, 1966-67, 2008-09, 1982-

83, and 2010-11. Two of those six winters saw a –AO (10/11 and 66-67). If you expand the

range, 13 winters featured a QBO averaging +8 or greater. Of those 13 winters, 4 had a –AO. 

Also of those 13 winters, only 3 had an MEI average +0.5 or greater which is typically 

associated with an EL Nino and 2 of those were the super El Ninos of 1982-83 and 2015-16, 

which mostly likely overwhelmed other climate signals. The other winter, was the winter of 

1992-93 was a weak El Nino.

Year Jan Feb Mar Apr May June July Aug Sep
2018 -19.02 -19.37 -19.77 -21.41 -24.23 -28.45 -29.1 -20.41 -9.91



QBO Summary

Since only 3 of the 13 winters that had a strong positive (westerly) QBO also were El Ninos
and only one of those was not a super Nino, it is difficult to glean good QBO analogs for 
this winter. I guess, one could say that the strong positive westerly phase will likely at least
not contribute to a –AO, thus could be one strike against a winter of plentifully blocking. 
Of course there are plenty of other factors to consider, so I admit the simplicity and lack of 
scientific rigor to this analysis J.

Year Jan Feb Mar Apr May June July Aug Sep
2018 -19.02 -19.37 -19.77 -21.41 -24.23 -28.45 -29.1 -20.41 -9.91



AMO State

After a cool Spring where the AMO briefly dipped negative, the Atlantic warmed in the 
late Summer and currently looks to remain in a weak positive AMO phase. 



AMO

The AMO has been mostly in a warm (positive) phase since 1995. I expect the Winter AMO to continue warmer than normal 

based off of persistence of the current warm phase and the current look to the sea surface and subsurface temperature 

anomalies. It should be noted though that the September AMO was the lowest value since 2011, and the winter of 2011-12 

featured a –AMO.

The main correlation I use, is to favor winter analogs that also fall in warm long term AMO phases. (1995-present and 

1940s-early 60s)

Year J F M A M J J A S O N D
1995 -0.05 -0.027 0.029 0.088 0.284 0.376 0.326 0.196 0.066 0.114 0.139 0.054

1996 0.003 -0.02 -0.045 0.022 -0.052 -0.111 -0.092 0.004 0.011 -0.132 -0.161 -0.143

1997 -0.079 -0.023 0.018 0.02 0.052 0.021 0.073 0.028 0.122 0.163 0.064 0.144

1998 0.143 0.304 0.334 0.304 0.396 0.502 0.5 0.525 0.425 0.395 0.33 0.292

1999 0.063 0.07 0.082 0.065 0.175 0.193 0.211 0.32 0.198 0.03 -0.036 0.027

2000 -0.071 -0.025 0.116 0.055 0.118 -0.005 0.085 0.116 0.115 -0.027 -0.04 -0.114

2001 -0.114 -0.013 0.028 0.001 0.004 0.211 0.148 0.191 0.299 0.265 0.169 0.227

2002 0.195 0.178 0.158 0.04 -0.035 -0.103 -0.052 0.12 0.093 0.125 0.033 0.018

2003 0.064 0.001 0.126 0.093 0.165 0.219 0.29 0.429 0.465 0.44 0.237 0.238

2004 0.224 0.223 0.172 0.122 0.019 0.191 0.241 0.33 0.254 0.256 0.235 0.201

2005 0.125 0.139 0.298 0.306 0.307 0.341 0.461 0.454 0.433 0.252 0.154 0.23

2006 0.137 0.089 0.074 0.211 0.322 0.347 0.388 0.415 0.378 0.348 0.303 0.186

2007 0.185 0.231 0.141 0.173 0.126 0.103 0.143 0.069 0.112 0.172 0.191 0.125

2008 0.045 0.143 0.173 0.057 0.187 0.271 0.22 0.189 0.213 0.117 0.015 0.033

2009 -0.044 -0.15 -0.145 -0.116 -0.047 0.136 0.243 0.167 0.072 0.179 0.084 0.097

2010 0.054 0.192 0.302 0.44 0.474 0.462 0.465 0.54 0.464 0.339 0.25 0.223

2011 0.159 0.123 0.07 0.107 0.167 0.193 0.106 0.162 0.159 0.078 -0.056 -0.03

2012 -0.05 0.019 0.041 0.095 0.179 0.315 0.39 0.446 0.463 0.344 0.18 0.156

2013 0.143 0.131 0.173 0.151 0.116 0.061 0.205 0.209 0.27 0.362 0.143 0.052

2014 -0.047 -0.027 -0.066 -0.079 0.014 0.077 0.237 0.35 0.325 0.307 0.08 0.074

2015 0.007 0.012 -0.114 -0.056 0.06 0.044 0.147 0.193 0.315 0.34 0.202 0.244

2016 0.246 0.171 0.203 0.192 0.355 0.42 0.443 0.467 0.469 0.389 0.399 0.343

2017 0.229 0.23 0.171 0.286 0.317 0.311 0.305 0.313 0.353 0.436 0.352 0.364

2018 0.173 0.063 0.132 0.064 0 -0.011 0.018 0.112 0.161



Eurasian Fall Snow Cover/Advance
• Research in the last decade by Judah Cohen and others, have linked 

October Eurasian snow cover and the rate of change to the phase of the 
winter AO and the subsequent winter temperature pattern. 
http://www.nws.noaa.gov/ost/climate/STIP/FY11CTBSeminars/jcohen_06
2211.pdf

• Not only the amount of snow cover but the rate of change in October are 
considered important

• The summary is that the more snow covered Siberia is in October and the 
quicker the snow cover advances particularly south of 60N, the stronger 
the Siberian Fall surface high is in October, which can lead to a disrupted 
stratospheric polar vortex which could then transfer to the troposphere. 
during DJF and result in a –AO confguration.

Cohen.

http://www.nws.noaa.gov/ost/climate/STIP/FY11CTBSeminars/jcohen_062211.pdf


Snow Cover continued

The graphic on the left shows snow cover extent anomalies for Eurasia compared to normal 
(from Environment Canada) and then graphically for the Northern Hemisphere. After a slow 
start, Eurasian snow cover has expanded rapidly and looks to be above normal now. However 
this correlation has had mixed success for me, so for now I give it only slight consideration.



Seasonal Model Forecasts for DJF
JAMSTEC CFS

IRI ECMWF

The IRI/JAMSTEC/ECMWF 
agree somewhat on a 
general cool SE/S Plains, 
warm NW/N Plains look. 
The CFS is the warmest of 
the 4 seasonal models 
shown for the US.



Analogs

In looking at past Northern Hemisphere SST anomalies for this time of year as well as the 
predicted ENSO phase/orientation for the coming winter, the above 8 years stand out as 
the best potential matches. They each have varying degrees of matching in my subjective 
opinion. I ranked then in order of how I see them matching up this year in general. Again 
not all match perfectly, but this is my subjective analysis.

Year MEI PDO AMO QBO Reg 4 Reg 3.4 Reg 3 Reg 1.2 Solar NAO AO PNA EPO WPO 3.4-1.2 (3.4/4-1.2/3) Rank

2006-2007 0.853 0.06333333 0.22133333 3.75 0.86666667 0.71666667 0.75 0.43333333 819 0.36333333 1.003 0.83 0.70666667 1.04666667 0.28333333 0.2 1

2009-2010 1.24766667 0.57666667 0.142 -16.19 1.28333333 1.48 1.11666667 0.22333333 808.666667 -1.6733333 -3.422 0.72333333 -1.0333333 -0.1233333 1.25666667 0.71166667 2

2004-2005 0.573 0.36 0.18033333 0.31333333 1.00666667 0.56666667 0.26333333 -0.16 981.333333 0.89 -0.2166667 0.14 -0.9166667 -0.13 0.72666667 0.735 3

2002-2003 1.09866667 1.98 0.04966667 -1.11 1.11333333 1.22 0.83333333 0.08333333 1419 -0.0533333 -0.6453333 1.20333333 -0.6566667 0.19 1.13666667 0.70833333 4

1957-1958 1.36966667 0.10666667 0.12333333 5.56666667 0.99333333 1.69 1.36333333 0.69333333 2500.66667 -0.4933333 -0.946 0.35 0.71 0.01333333 0.99666667 0.31333333 5

2014-2015 0.484 2.42 0.03533333 -26.9 0.93 0.62333333 0.44666667 -0.2866667 1431 1.65666667 0.84933333 0.62333333 -1.0966667 -0.5733333 0.91 0.69666667 6

1987-1988 1.041 1.14666667 -0.0053333 7.46333333 0.94666667 0.82333333 0.60333333 0.21666667 1024.66667 0.7 -0.445 0.86 0.27333333 1.29333333 0.60666667 0.475 7

1986-1987 1.21366667 1.8 -0.2586667 -10.603333 0.90333333 1.31666667 0.96666667 0.75333333 722 -0.2966667 -0.8536667 1.00666667 0.04 0.59 0.56333333 0.25 8



Maps

Using my analog package, I favor the analogs that produced warmer Decembers. Thus I think 
most of the US will see warmer than normal temperatures in December with the exception 
being the 4 corners region and along the Gulf Coast. I do think we see a colder pattern take 
shape as we get into early January, but exactly when this colder shift occurs will determine how 
January shakes out. As of now I expect a warm start but colder pattern by the last 2/3 or 
January. 

December 2018 Temp Anomalies January 2019 Temp Anomalies



Maps

The analog package shows a clear favoring of a cold to very cold February, which is typical of 
many El Nino events. This will likely be the coldest and snowiest month for many. In the end, 
I think the winter will be remembered as rather cold and probably snow for many in the 
Ohio/Tennessee Valley, Southeast, and parts of the mid-Atlantic, and rather mild for the West 
especially the Pacific Northwest.

February 2019 Temp Anomalies Dec-Feb 2018-19 Temp Anomalies



I expect snowfall to be above normal for the cool season in Deep South, Southeast, 
Ohio/Tennessee Valley, mid-Atlantic, and I-95 corridor. Snow will likely be below normal in 
California, the Pacific Northwest, Northern Rockies, Northern Plains, and Upper Midwest.

Maps
Cool Season Snow Anomalies



Final Ramblings
• Seasonal forecasting is difficult, therefore I fully 

expect to miss aspects of this forecast, hopefully 
more right than wrong.

• Right now, I am siding with the typical El Nino 
winter progression which usually favors a cold 2nd

half of winter especially February. 
• December and the first half of January are the

wild cards. Right now I expect that period to be
mild, but if I am wrong which is possible, the 
winter could be colder than what I am already 
forecasting. 

• We shall see! Hopefully we all get a little of 
whatever wintry weather we want.


