
rushes east toward South 

America (Fig 1). 

The result of this eastward 

slosh of warm water is an east-

ward shift of thunderstorm 

activity associated with the 

warm waters.  This, in 

turn, causes a reversal 

in sea level pressure 

patterns and a tenden-

cy toward weakened 

(or even reversed) 

trade winds.  This posi-

tive feedback allows el 

Nino to strengthen 

throughout the autumn 

season. 

Typically, warm water in the 

Tropical Pacific is piled up in 

the western basin near Indo-

nesia.  This occurs because 

trade winds, which blow from 

east to west, push and hold 

the water there.  When this 

scenario strengthens, it is 

called la Nina.  When it breaks 

down, this is called el Nino.  

The pile of warm water in the 

western Tropical Pacific can 

no longer be maintained and it 

The effects of el Nino on North-

ern Hemisphere weather are 

complex.  el Nino alters the 

transport of heat and momentum 

from the tropics to the north 

pole in a most fundamental way.  

In the case of weaker el Ninos, 

the effects are comparatively 

difficult to observe since they are 

masked by other more promi-

nent atmospheric phenomena.  

However, a strong el Nino pro-

vides an opportunity to readily 

observe it in all its glory.  The 

schematic (Fig 2) below displays 

the most prominent features of 

an el Nino winter in the United 

States.  Well north of the warm 

water in the tropics, a strong 

Pacific Jet stream forms and takes 

aim at a portion of the west 

coast.  Further south, a direct 

connection to the warm and 

moist tropical air takes shape in 

the form a subtropical jet, which 

brings increased chances for wet 

weather across the southern tier 

of the United States.  The polar 

vortex often remains stronger 

which, counterintuitively, results 

in the coldest air being unable to 

escape the high latitudes and 

infiltrate the Lower 48.  As a 

result, the northern portion of 

the U.S. tends to be both warm-

er and drier.     

What is el Nino and How Will it Impact 

Southeast Michigan in Winter 2015-2016? 
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 Winter Hazards 

Awareness Week 

is November 1-7, 

2015! 

Figure 1. Sea surface tem-
perature anomalies de-
picting a warm plume 
from the central Tropics 
to the South American 
coast (el Nino) in addition 
to a vast, unrelated, area 
of warm water across the 
east Pacific in the North-
ern Hemisphere on Sep-
tember 21, 2015.  

Continued on next page 
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Of course, every el Nino is unique and the atmosphere is always a complex machine regardless of how strong el 

Nino gets.  However, it can be reasonably asserted that a winter is more likely to resemble the schematic above as 

an el Nino gets stronger.  Let’s look at the temperature departures (Figure 3, left) and precipitation departures 

from normal (Figure 3, right) for the two strongest el Ninos in recent memory:  1982-83 and 1997-98. 

Figure 3.  The most prominent features during the two strongest el Ninos in recent memory were warm temperatures in the north 
and wet weather on the west coast and the Southeast. 

What about this winter in Southeast Michigan? 

Figure 2.  el Nino schematic depicting a strong Pacific jet, an enhanced subtropical jet, and warmer 
temperatures across the north. 

Continued on next page 
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 The biggest question to an-

swer between now and winter is, 

“What’s the difference between this 

year and either 1997 or 1982?”  There 

is the issue of stratospheric winds, a 

phenomenon known as the quasi-

biennial oscillation.  It is named so 

because the winds reverse roughly eve-

ry couple of years.  Most similar to 

1997, the winds this year will tend to 

favor a stronger polar vortex which, as 

noted above, tends to keep colder air 

contained farther north.  These strato-

spheric winds affect the way that at-

mospheric waves release their energy 

into the stratosphere.  Through a com-

plex relationship, this eventually im-

pacts the strength of the polar vortex.  

There is also the issue of the vast pool 

of warm water off the west coast (see 

Figure 1).  This warm water has arisen 

as part of a feedback with the persis-

tent ridge that has helped bring 

drought to California.  There is a 

great deal of heat capacity con-

tained in this water that will tend to 

counteract what one might normal-

ly expect a strong el Nino to do, 

which is create a trough just off the 

west coast.  If a trough struggled to 

develop off the west coast, this 

could have a downstream ripple 

effect on Southeast Michigan which 

may favor more troughing here in-

stead.  As a result, warm tempera-

tures could be less pronounced.  

The east Pacific warm pool has, 

however, shown signs of gradual 

weakening over recent weeks.  With 

el Nino so strong, many forecasters 

believe the warm pool in the east 

Pacific to be the most significant 

wildcard heading into the winter 

because of how it may modulate el 

Ninos influence.  

Now let’s see where the 2015-16 el 

Nino stacks up historically: 

The Multivariate ENSO Index 

(MEI) is an atmospheric index that 

takes account of sea level pressure, 

wind speed and direction, and oth-

er factors that characterize the 

tropical atmosphere.  It is a very 

useful index for describing the 

strength of el Nino.  Looking at the 

graph below, it is easy see the clus-

ter of years in the middle that show 

little to no distinction from each 

other.  Their MEI values hover be-

tween 0 and about 1.5.  However, 

there are three years that stand out 

as being distinctly stronger.  They 

are labeled on the chart, and this 

year is one of the three. 

What about this winter in Southeast Michigan? 

Figure 4.  Heading into fall, 
1997, 2015, and 1982 are 

the strongest el Ninos in the 
last 75 years. 
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Interested in 

learning how to 

measure winter 

precipitation? 

Winter Spotter Training Classes 2015 

S K Y W A R N  S P O T T E R  N E W S L E T T E R  

Even though the threat of severe thunderstorms and tornadoes ends during the 

winter, we still need your spotter reports!  Your spotter reports are just as im-

portant during the winter season and help us with warning and advisory deci-

sions for Southeast Michigan.  Your reports also help us tell the story of each 

winter storm or snowfall event.  Snowfall and precipitation type can vary greatly 

even over small distance within one county.  Those reports are sent out and use 

by the local and national media.  The also appear on our web page and help us 

draw our snowfall maps.  

Below are the dates and locations of upcoming winter spotter classes across 

Southeast Michigan. The winter spotter class will last roughly an hour and a 

half. Topics include: 

 A review of the brutal 2014-15 winter season 

 A look at winter weather climatology  

 Examination of winter weather meteorology 

 NWS winter forecast products 

 Review of guidelines & reporting procedure for winter weather spot-

ters 

In some cases, class size is limited.  Please contact the local Emergency Manage-

ment Office where the training is scheduled to reserve your place. 

We look forward to seeing you at this year’s Winter Spotter training class! 

DATE LOCATION ADDRESS TIME 

Mon Oct 26 Port Huron St. Clair County Building 

200 Grand River Ave. Port Huron, MI 48060 

 

7 PM – 8:15 PM 

Mon Nov 9 Bay City Bay County Community Center 

800 John F Kennedy Dr, Bay City, MI 48706 

 

7 PM – 8:30 PM 

Wed Dec 2 Ann Arbor Washtenaw County Learning Resource Center 

4135 Washtenaw Ave, Ann Arbor, MI 48105 

 

7 PM – 8:30 PM 

Wed Nov 5 Macomb Macomb ISD 

44001 Garfield, Clinton Township, MI 48036 

 

10 AM – 11:30 AM 
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Primary means by which to report winter weather: 

As a reminder winter spotter reports are very important to us. There are many forecast challenges 

involved with winter storm systems  that make spotter reports vital during the wintertime. 

 Facebook - www.facebook.com/NWSDetroit This is also a great way to send 

us your weather pictures! 

 Twitter - @NWSDetroit or https://twitter.com/NWSDetroit 

 Toll-Free Telephone - Dial the Detroit/Pontiac NWS directly. The number 

is 800-808-0006. This unlisted number is to ONLY be used by spotters to 

submit a spotter report. 

 Packet Radio - (K8DTX-5, 145.76 MHz)   Spotter reports received via pack-

et radio are printed out in the NWS office.   These reports provide an accurate, 

permanent record of  weather events. 

 Internet - www.weather.gov/detroit  under Current Hazards (drop down 

menu)  click on Submit a Storm Report 

 E-mail – nwslidtx@noaa.gov (NOTE: e-mail reports are not viewed instanta-

neously and are best used to send or report post storm pictures or damage re-

ports). 

The following conditions should be 
reported to the NWS if possible: 

Snow 

 When the first inch has fallen, 
then each additional two inch-
es. 

 Storm total snowfall. 
 12-hour snowfall amounts 

around 8 AM and 8 PM. 
Rain – Amounts of one inch or greater 

within a 24-hour period.  

Ice 

 Freezing rain or sleet starts to 
fall.  

 Ice is having an impact on trav-
el. 

 Ice is beginning to damage trees 
and bring down power lines.  

 Try to estimate the ice to the 

“Snowfall amounts 

& precipitation 

types can vary 

drastically over 

short distances in 

winter.” 

nearest quarter of an inch.  Es-
timate the ice accumulation as 
a trace or a tenth of an inch 
when under a quarter of an 
inch.  

High Winds 

 Wind gusts of 40 MPH or 
greater 

 Any damage caused by strong 
winds (examples: trees or tree 
branches blown down, damage 
to roofs or siding). 

Dense Fog – Visibilities of a quarter 
mile or less or when fog is impact-
ing travel. 

Flooding 

 Any flooding that covers roads 
or threatens property. 

 Ice Jams. 

http://www.facebook.com/US.NationalWeatherService.Detroit.gov
https://twitter.com/NWSDetroit
http://espotter.weather.gov
mailto:nwslidtx@noaa.gov
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A Look Back... 

Complex) Monday after-

noon and the second round 

coming across late Monday 

night.  The second round of 

severe weather brought 4 

tornadoes to Saginaw/

Tuscola, Sanilac, St. Clair, 

and Washtenaw coun-

ties.  Damage surveys were 

done and the results can be 

found below.  Damage from 

the tornadoes ranged from 

EF0 to EF2.  

An active 24 hour period 

unfolded across Southeast 

Michigan on Monday after-

noon and into early Tues-

day morning.  Two different 

rounds of severe weather 

hit the area, with the first 

round sweeping a MCS 

(Mesoscale Convective 

Information about these 

events, including other 

past events: 

Weather Archives Database  

http://www.crh.noaa.gov/

dtx/wxarchives2.php 

More information:  

http://www.weather.gov/dtx/150622torevent 

S K Y W A R N  S P O T T E R  N E W S L E T T E R  
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A Look Back...Continued 

second round of storms 

arrived during the evening 

hours, spawning an 

EF1 tornado in Owendale 

in western Huron County. 

The solid line of storms 

then tracked south 

through all of southeast 

Michigan, exiting the 

State shortly after mid-

night. Sporadic 

wind damage occurred, 

leaving over 60,000 DTE 

customers without power. 

Rainfall totals exceeded 

2 inches in isolated 

spots. There was also 

golf ball size hail reported 

near Saginaw.  

Temperatures soaring into 

the lower 90s across much 

of Southeast Michigan set 

the stage for severe storms 

as a strong cold front 

dropped south into south-

ern Lower Michigan yester-

day evening. First round of 

storms developed near 

Saginaw Bay during the 

early afternoon hours.  A 

S K Y W A R N  

S P O T T E R  N E W S L E T T E R  

More information:  

http://www.weather.gov/dtx/Severeweather08022015 
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Area forecast discussions from NWS Detroit  

 http://forecast.weather.gov/product.php           

 site=DTX&issuedby=DTX&product=AFD&format=CI&version=1

 &glossary=1    

Snowfall Forecast Images for Southeast Michigan  

 http://www.crh.noaa.gov/dtx/snowfall.php 

Short term mesoscale forecast discussions from the Storm 

Prediction Center(SPC)  

 http://www.spc.noaa.gov/products/md/ 

NWS Windchill Chart 

http://www.nws.noaa.gov/om/windchill/index.shtml  

Weather Prediction Center 

http://www.hpc.ncep.noaa.gov/wwd/winter_wx.shtml  

NWS’s Winter Weather Safety and Awareness:  

www.nws.noaa.gov/om/winter/index.shtml 

Useful Websites 

CoCoRahs stands for the Community Collaborative Rain Hail and 

Snow Network. This program is separate from the National 

Weather Service spotter network. The program is a national pro-

gram and the precipitation reports are shared among the National 

Weather Service and other government agencies, the media and 

educational institutions. Participants in this program report their 

24-hour rain and/or snow reports every morning around 7 AM on 

a website. For more information about this program, please visit 

http://www.cocorahs.org/or you may contact:                                  

   Rachel.Kulik@noaa.gov  



Detroit/Pontiac, MI 

9200 White Lake Road 

We are looking for weather photos, 

especially now that we are getting 

into fall/winter.  If you have any 

pictures you would like to share, 

post them to either our Facebook or 

Twitter pages.  

National Weather Service 

 

Follow us on Facebook, Twitter, and YouTube!  

                                         NWSDetroit                            @NWSDetroit                            NWSDetroit 

www.nws.noaa.gov/detroit  


