
 
 
 

OHIO, MICHIGAN AND INDIANA PATTERN TRENDS UPDATE 
 
 

MARCH 2021 OFF TO A MILD START ACROSS MUCH OF THE MIDWEST AND GREAT 
LAKES REGIONS BUT, AS IS OFTEN THE CASE AT THIS TIME OF THE YEAR, THE 

SPRING PATTERN IS VARIABLE & VOLATILE AND WE CANNOT DISMISS COLD RISK 
STARTING DURING OR SHORTLY AFTER MIDMONTH PERIOD 

 
1. Short-term trends locked into a very mild / warm period over the next week or so… 
 
2.  Once fully into the mid / late month period, the pattern will be supportive for 
widespread colder than normal conditions across Canada…  
 
3.  The question is how frequently will cold air intrusions occur during the March 15-31, 
2021 period? 
 
4.   Model consensus forecasts are suggesting the mid to end of the month period will 
average modestly milder than normal across the Midwest and Great Lakes region? 
 
5.  The pattern driver of the expected cold air production across Canada is often a feature 
that over-performs and, in the past, has overwhelmed the mild signal…  So, while the 
early call for the period from mid-March into mid-April is for a milder than normal 
outcome, it might be wise hedge it closer to normal and to not dismiss the potential for a 
couple of solid cold intrusions? 
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OVERVIEW DISCUSISION 
 
We are now at the time of the year that volatility and variability dominate the weather 
pattern and plays havoc with the modeling; even short-term periods.  Usually, the 
greatest week to week variability occurs during the March through April period.   
 
It has to also be noted that temperature prediction error potential with respect to 5-to-10-
day periods is now at its greatest.   It is very common to see massive north to south 
temperature gradient across the midsection of the country, as summer-like air masses 
start to develop across the Deep South & Southern Plains, while bitter cold air masses 
are still being generated across Canada. 
 
Small shifts in the mean upper-level flow pattern can cause huge changes to the 
expected temperature profiles across the country.  Needless to say, forecasters that 
spout a high confidence in their March and April temperature predictions can be humbled 
very quickly. 
 
Through early March, the Northeast sector of the country has been the favored zone for 
colder than normal conditions, while much warmer conditions have been developing 
across the central U.S. and nudging into the Midwest and Ohio Valley regions.    
 
Here is a look at the upper-level flow as of early Monday, March 8th. 
 

  
 
- The upper-level trough sitting across eastern Canada has been sending cold air 
intrusions into New England on a regular basis.   
 
-  A mean upper-level ridge across the Plains has allowed warm air to build north & east. 
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Here is how the first week of March played out with respect to temperature anomalies.  
 

 
 
-  The colder than normal conditions across the Northeast clearly standout, as do the 
much warmer than normal conditions across the central and northern Plains. 
 
-  Most of the OH/IN/MI area has been averaging modestly above normal; generally, in the 
+1.0 to +2.5 degree range. 
 
-  But much of eastern and southern OH has averaged colder than normal due to the 
Northeast cold zone bleeding southwestward a bit. 
 
-  Rarely do we see a uniform anomaly result across the region.  Note the spotty colder 
than normal pockets across the OH/IN/MI area; especially along the eastern shore of Lake 
Michigan. 
 
In the short-term, we are going to see very mild conditions overwhelm much of the 
Midwest, Great Lakes and Ohio Valley regions.  Once the remaining cold air across the 
Northeast exits offshore early this week, the widespread warmer than normal conditions 
across the Plains will surge eastward. 
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Let’s take a look at the expected temperature anomaly projections from the European 
model over the next 15 days in 5-day increments. 
 
Here is the 5-day anomaly pattern expected for the Tuesday, March 9th through Sunday, 
March 14th period. 
 

 
 
During this first 5-day period, the Plains warmth will completely overwhelm the eastern 
U.S.  The OH/IN/MI area will average somewhere in the +8 to +13-degree range.  There is 
high confidence that this short-term warming will verify; in fact, it is already well 
underway. 
 
Moving forward the pattern, as one might expect, gets trickier.   
 
The lack of high latitude blocking and relatively fast flow across the Northern 
Hemisphere would normally suggest widespread modestly warmer than normal 
conditions for the Midwest, including the greater OH/IN/MI area.  But there is a fly in the 
ointment and that is the projected upper-level flow over the northeast sector of the 
Pacific on into western Canada. 
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Here is the projected upper air flow across the Northern Hemisphere by next Tuesday, 
March 16th. 
 

 
  
-  Note the northeast Pacific trough, which acts to pump up a western Canadian ridge. 
 
-  At the same time, we have a well-developed Polar Vortex sitting just to the east of the 
western Canadian ridge; this is a recipe for cold air mass formation across central 
Canada. 
 
-  Whether or not the cold air masses forming across central Canada next week and 
beyond come bodily south into the Great Lakes, Ohio Valley and/or Northeast regions is 
highly dependent upon the amplitude of the western Canadian ridge, which in turn is 
highly dependent upon the location and amplitude of the northeast Pacific trough. 
 
-  The more amplified the Pacific trough gets; the sharper the western Canadian ridge 
grows, and the more effectively cold air masses sitting across central Canada can be 
driven southward into the Great Lakes and northern Ohio Valley regions. 
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By the time we get to Tuesday, March 23rd, the upper-level flow is modeled to look like 
this; 
 

 
 
In general, the forecasted upper-level flow depicted above looks to be mainly zonal (west 
to east).   
 
If the flow verifies as modeled, then we are going to see a broad sweep of Pacific air from 
the West Coast on across the Plains and Midwest.  This suggests a milder than normal 
temperature regime overall. 
 
But the projected flow is not usually a stable one.  Little changes large scale features 
across the North Pacific on into western Canada will play a huge role in whether or not 
the flow across the continental U.S. stays mainly zonal (west to east) or takes on a more 
meridional (north to south) flow?  The key will be the interplay of any North Pacific 
troughing with western Canadian ridging.  Just a slight amplification of the mean western 
Canadian ridge (question mark label on map) would produce robust northerly flow from 
central Canada into the Upper Midwest and Great Lakes regions. 
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The position and look of the Polar Vortex mean a solid source of polar and/or arctic air is 
sitting there waiting to be tapped.  But the pattern across Canada will need to amplify 
before we can talk with any confidence about meaningful cold developing across the 
OH/IN/MI area during the second half of March. 
 
Currently the modeling is favoring the last 5-day period (Thursday, March 18th through 
Tuesday, March 23rd) of this current modeling cycle to produce the temperature anomaly 
pattern depicted below.   The anomaly level shown on the map is for the 850 mb (~5,000’) 
level.  This level usually correlates very nicely with surface temperatures anomalies and 
tends to verify well at long-lead times. 
 
 

 
 
-  Given the milder than normal conditions expected to dominate the first 10-day period of 
the upcoming 15-day period, this forecast represents a very impressive pattern shift once 
past the midmonth period. 
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-   It strongly implies the zonal flow modeled on the previous map will not verify, as 
depicted.  Part of the problem is the extended range forecast maps (let’s say 10 to 15 day 
periods) tend to smooth out the flow.  It may look zonal, but in reality, is more meridional.    
 
This strongly implies the cold air dome across Canada in the extended range is coming 
south; regardless of what the mean upper-level flow is showing.   Confidence level 
during the day 10 to day 15 period is only modest at best. 
 
Short-term Summary 
 
Tuesday, March 9th through March 23rd. 
 
Pattern trends strong suggest warmer to much warmer than normal conditions likely 
through midmonth, with the overall warmest period occurring over the next 5 days. 
 
During the March 15th to March 19th period, I expect a trend towards normal with only 
modest anomaly deviations. 
 
Given the 850 mb trends once to March 23rd, I don’t think we can under-estimate the cold 
risk during the last 10 days of March.  I’m not sure the core of the cold will be as far 
southwest as depicted and think the risk of the core cold setting up across the Upper 
Midwest and Great Lakes regions has to be considered. 
 
As stated earlier, it will all come down to the evolution of the western Canadian upper-
level ridge, as well as the North Pacific trough.  The Polar Vortex is well positioned to 
cause issues; plus, its southern extension pointing toward the general area of the Great 
Lakes could be a telltale sign about where the best cold air feed will eventually setup. 
 
Long-Term 
 
Here is the 46-day temperature anomaly “estimate” (hard to call it a forecast) starting 
Monday, March 8th ending Friday, April 23rd. 
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While there is rarely any real confidence attached to a 46-day period anomaly forecast, 
they can give you some hints about where the pattern wants to go. 
 
The anomaly map above suggests a fairly low amplitude upper-level flow with weak 
troughing across the Far West and a broad, weak upper-level ridge across the central 
U.S. 
 
Over the past decade or so, long range modeling has shown almost not ability to catch 
any widespread cold zones.  They tend to favor a warm bias; probably related to ongoing 
global warming issues.  They also tend to overdo the intensity of the warming. The warm 
anomaly placement is usually pretty decent; especially if the warm anomaly is predicted 
to be well above normal. 
 
On the other hand, cold anomalies are often under-estimated. 
 
My takeaway of the 46-day anomaly projection is that given the history of the warming 
being overdone, I think we are likely to see much of the central and eastern U.S., 
including the OH/IN/MI area experiencing bouts of strong warming but they will be offset 
to a significant degree by solid cool periods.  The 46-day period may average somewhat 
above normal, but it will be a product of several strong warm intrusions being offset from 
time to time by solid cold intrusions.  The projected warm anomaly on the 46-day map, 
does not have the look of a slam dunk, long-lasting, well above normal period.   
 
In fact, once we remove the warm anomaly that will building across the region over the 
next 5 to 7 days or so, there may well be room for the 46-day to move very close to the 
dreaded “near normal” category.  
 
LATE SPRING / SUMMER THOUGHTS 
 
Right now, there is not a strong signal for an excessively hot summer season across the 
Midwest and Great Lakes regions; including the OH/IN/MI zone. 
 
I do think a call for a warmer than normal summer with a positive deviation of 1.5 to 2.5 
degrees is a reasonable call at this time.   
 
The core of the summer heat will likely run from western and northern Texas north and 
west across the Rockies.  There will be times pieces of this hot core break-off and come 
east / northeast into the OH/N/MI; providing at least 2 or 3 heat wave periods.  But 
moderating northwesterly flow periods will likely offset the heat to some degree and keep 
the overall summer anomaly under +3 degrees. 
 
Once into early April, we will take a more detailed look at the summer outlook, but at this 
time I favor warmer than normal, but an excessively so. 
 
Meteorologist John Bagioni 
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