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        Local Data suggests: 

 
Temperatures:  
 
Look for temperatures during the winter to be quite variable (more than usual) 
due to a rather strong and oscillating southwest to northwest jet stream, guided 
by La Nina in conjunction with the North Atlantic/Arctic Oscillation /NOA, AO/. 
In the final analysis, look for temperatures to average around normal 
 /-1.0 to +1.5/ of the 30 year normal (see charts for cities further down).   
 
Expanding further on this “normal” idea, it is interesting to note that the 
100 year winter mean temperature for Detroit is approximately 26.7 degrees 
with a one standard deviation spread of 3.5 degrees either side of that 26.7. 
Statistically speaking, based on this data the temperatures could average as low 
23.2 degrees or as high as 30.2 and still be considered within a “normal” range 
of the mean.  Basically, this just supports the idea that winter temperatures in 
these parts, by nature, have a wide statistical range and this winter should be no 
exception! 
 



Snowfall and Rainfall: 
 
Because of the variability of the temperatures seen in many of our analogue 
winters, snowfall ranged from above normal to below. The best chance for above 
snow obviously will lie just north of the main storm tracks in the colder air (see 
more in storm tracks section). Therefore, taking the estimated storm tracks into 
account, it appears much of the area will see at least near normal snowfall. 
Obviously, more fluctuations of the storm track could lead to below to above the 
mean snowfall for the area. Overall, above normal precipitation (rain and melted 
snow) is forecast across the entire region. 
 
The official national winter/monthly outlooks from the Climate Prediction Center is 
updated regularly, that is available at: http://www.cpc.ncep.noaa.gov/index.html 
 
Broad Scale Discussion 
 
An interesting and another challenging winter is ahead of us with two main 
weather features, La Nina and the NAO, working together (and apart) to bring 
Southeast Lower Michigan a rather diverse but fairly busy winter. 
 
1 - La Nina 
 
Originally, it looked as though La Nina (and its associated pattern) would  
arrive in the summer but since then, it has developed nicely and is on track to 
influence the upcoming winter weather patterns. Checking out the Pacific 
water temperatures in Nino 1+2, 3 and 4 (Fig-1a, b), shows the distinctive and 
fairly rapid cooling of the areas of the Pacific Ocean used in determining the 
pattern.  For scientific purposes, Nino 3.4 is used to determine officially, 
whether or not a La Nina is in effect. The temperature in Nino 3.4 has slipped to 
approximately 1.4C below normal in October which denotes a La Nina state. To 
officially be classified as a full-fledged La Nina, the temperature must average 
at/or below -0.5C for a period of at least 5 consecutive overlapping 3-month 
seasons. La Nina “conditions” are considered to be occurring when the SST 
departure of area  Nino 3.4 are at/below -0.5C along with La Nina-type 
atmospheric conditions. Below are the October SST anomalies in all areas 
denoted. 
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The latest computer projections (as of October, Fig-2) shows that La Nina is 
expected to max-out late this year. This latest projection intensifies La Nina 
to at least a moderate state off the coast of South America (Fig-3). 
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                                                       Fig-3    

 
 
NAO/AO 
 
The other main ingredient in this winter’s weather (like any other) is of course, 
the trend of the North Atlantic Oscillation/Arctic Oscillation throughout the winter. 
Of course, this is the biggest challenge to the forecast and potentially, has the 
biggest bust potential. While trends with La Ninas and El Ninos are seen (and 
these are not always consistent, either) the NAO is highly elusive and generally 
trends are seen only a week or two out. Generally, our colder winters in the study 
reflect a predominately negative NAO. The winter of 1903-04 in our La Nina list 
below was a brutal winter with cold and snow. This remains our coldest winter to 
date on record since 1870 at Detroit. However, in that same list, the Winter of 
1920-21 (is the 12th warmest winter on the list in the last 136 years with a 
relatively balmy average of 31.2 degrees). In long term trend of the NAO  
(Fig-4 a, b) clearly shows the oscillations long and short term from positive to 
negative and back to positive. As one can see, the predominant relatively recent 
positive trend has been comparatively strong and resilient. 
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The relatively shorter time span below of the NAO for basically the winter months 
(JFM)is seen below (Fig-4c) since the 1950s. All graphs show the recent decline 
toward possibly an overall, more neutral period (maybe similar to that of the mid 
1930 into the 1940s, if history repeats itself. The latest trace of NAO (Fig-4d) 
reflects the past four months. The NOA oscillations have for the most part, 
remained in a neutral phase with short term projections toward the negative.   
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2007-08 Analogue Winters 
 
Researching locally as far back as the late 1800s, 15 winters were chosen for our 
analogue winters this go around (see: Analogue Winters 2007-08 charts for 
Detroit, Flint and Saginaw below). Several of these selected winters followed a 
similar sequence of events recently observed over the Eastern Pacific the past few 
seasons. El Nino prevailed during much of the previous winter, which then faded 
to Neutral conditions in the spring and early summer, only to be followed by a 
weak to moderate La Nina in the later half of the year.  
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     COMPOSITE MAPS OF ANALOGUE WINTER YEARS 
 
Below are the composite maps for the analogue years in the local study. 
Remember these maps average what happened over the region and do not 
take into account any recent trend observed over the region. They are only 
a “guidance tool” to past La Nina winters. 
 

  
 
 

 
 



Month by Month 
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Local Comparisons/Results: 
 
Many of our earlier winters (before 1950) indicate colder than normal 
temperatures across Southeast Lower Michigan. In the later years (after 
1950), generally more of a mixed picture is seen with below, above and 
normal (or average) winters. Season snowfall totals were all over the board, 
which really isn’t surprising if one considers the jet stream and storm tracks 
associated with these years - where just a variation of 50 miles or so can 
make all the difference in the world. 
 
As far as comparison to normals (color coded), Detroit’s comparison to its 
recent normals has to taken with a grain of salt since the normals were raised 
in the 1971-2000 data. This was primarily on account of the heat-island effect 
seen out at Detroit Metro Airport. It is the main reason Detroit having more 
colder winters (relatively speaking) than Flint and Saginaw since the normals 
for Detroit were raised higher. The best way is to look at Detroit is to use the  
100 year normal (or mean) of 26.7 degrees which brings the long term 
normal down a bit /-0.4/ and more in line with the remainder of Southeast 
Lower Michigan.  When that normal is used, Detroit’s winter ratio changes 
with 5 near normal rather than just 3 (it also drops the colder winters to 8).  
 
Note that both Flint and Saginaw each have 5 or 6 winters that averaged 
normal or below from the data set. That is a large chunk of the data with 
the remaining 2 or 3 winters only above normal.  Overall, our 15 winters 
averaged near to slightly below normal, but this is without the recent  
above normal temperature trend. It is more important how the winter 
temperatures arrived at that point. As stated in the opening, the winter 
temperatures fluctuations are expected to be noteworthy. 
 

                STORM TRACKS              
 
               Jet axis holds the one of the keys to this winter 
 

The interaction between La Nina influenced Pacific jet stream and the North 
Atlantic Oscillation will hold the key to this winter’s storm tracks and what type 
of storms develop over the country. The interaction of the two, whether it be by 
phasing or split flow will, to a large extent, layout a pattern. 
 
On the left (Fig-7/8) is the composite of the 500 MB Heights from Nov-Mar 
during many La Nina seasons. On the right is the 500 MB composite anomaly 
which shows the difference from the norm. Note the cold below normal heights 
focused over Northwest Canada and the streak of above average heights/winds 
from the southern Rockies into the Ohio Valley and Mid Atlantic Region in a 
rather tight temperature gradient over the mid part of the country. Below that, 
(Fig-9)  is the mean (or average 500 MB flow) projected by six experimental 
models for this winter. 
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Here is the mean (or average 500 MB flow) projected by six experimental models 
for this winter. I have annotated the mean wind flow and pressure patterns. Again, 
here a rather tight north-south temperature gradient (or baroclinic zone) is implied

                  and is accompanied by a rather strong jet stream over the mid part of the country.
                  Along with the resultant snow and rain, mixed precipitation would also be a more 

                of a concern.                                     
                                                            Fig-9 

 
 
The estimated storm tracks (Fig-10) could be quite interesting, especially 
when phasing occurs. Note the most likely storm tracks over the country and 
Great Lakes. Storm tracks are in purple, while the main convergence between 



the two jets is shown in gray-scale along with the mean 500 MB pattern in 
black.  
                                                    Fig-10 

 
 
 
 
 

Local 3 Month Outlook Statistical Pie Charts 
Dec-Feb 2007-08 

By Karen Kahl 
 
Pie Charts 
 
The first set of images below illustrates chances for above normal, near normal, and below 
normal conditions as a percentage of a pie chart.  In the past, the national outlook has given 
the probability of falling in the highest category, but the pie charts now give the chances of 
falling in each category.  These charts also provide temperature data so the above normal, 
near normal, and below normal ranges are explicitly defined. The data obtained from these 
pie charts should be interpreted very carefully and evaluated on an individual site by site 
basis to make correct use of the information.  Data at each site is highly dependent on both 
the climatology and spread of the observed data from the 1971-2000 period.                       
 
 
 
 
 



            Winter 2007-08 Temperature Pie charts (as of Oct)  
 
 

 
           Detroit Metro Area                    Flint/Saginaw Region 
 
For more information, see 
 
http://www.nws.noaa.gov/om/brochures/climate/L3MTO_PFS1.pdf 
 
 
Some Winter Dates: 
 
Winter Begins very early on December 22nd at 108 AM EST  
Holiday Full Moon: Monday December 24th, 2007  
Christmas : Tuesday December 25th2007 
New Years: Tuesday January 1st 2007 
 
Try to get out and enjoy some outdoor winter activites this season and
look for possible updates as the winter pattern unfolds. Look for a 
complete winter review after the snow ceases to fly. 
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