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Part I Outline : 
 
 

● Synoptic pattern 

● Thermal profiles 

● Frontogenesis and banding 

● Precipitation/precipitation type forecasts 

● Observations 

● Summary 

 



GFS analysis of 1000-500 mb thickness, precipitable 
water, SLP, 250 mb wind 

 
00z February 6 2020 

Plots courtesy of Dr. Heather Archambault, http://www.atmos.albany.edu/student/heathera/ 

 

A positively tilted upper-level trough located in the midwestern United States was 

accompanied by a weak right jet exit region in Indiana. The jet exit zone and its 

accompanying 70-90 kt jet were associated with large-scale uplift, which helped 

produce wintry precipitation in the northeast U.S. region. 

 

 

 

 



 

GFS analysis of 1000-500 mb thickness, precipitable 
water, SLP, 250 mb wind 

 
12z February 6, 2020 

Plots courtesy of Dr. Heather Archambault, http://www.atmos.albany.edu/student/heathera/ 

 

By 12z February 6, the upper level trough had begun to have a more neutral tilt, accompanied 

by a jet left entrance region in northern Mexico, south of New Mexico and western Texas. The 

accompanying jet streak north of the Canadian-U.S. border intensified from 70-90 kt to 80-100 

kt. The jet streak provided large-scale uplift support for wintry precipitation in northern New 

England. 



850 mb moisture transport vectors/height/theta-e 

 
03z, 06z, 09z February 6 2020 (top row : left to right) 

12z, 15z, 18z February 6 2020 (bottom row : left to right) 

 

850 mb warm air, theta-e, and moisture advection to the north and north-northeast, as shown by 

moisture transport vectors, provided the moisture needed in order to produce wintry 

precipitation. The wintry precipitation was initially snow for most of the region before the warm 

air advection allowed for 850 mb temperatures to rise above freezing, allowing for a changeover 

from snow to sleet and then freezing rain. 



Surface Analysis 

 
00z and 06z February 6 2020 

 

A 999 mb surface low along a quasi-stationary front and strong 2 m air temperature gradient 

helped contribute to low level forcing for precipitation. A 1021 mb high providing arctic cold air to 

the northeast U.S. allowed the precipitation type to begin as snow in most locations, except for 

the southern Hudson Valley and southern New England.   

 

 

 

 

 

 

 

 

 

 

 

 



 

Surface Analysis 

 
12z and 18z February 6, 2020 

 

By 18z February 6, the main surface low had strengthened to 993 mb while its associated 

coastal warm front moved north. The warm front helped move warmer air closer to New 

England. The frontal zone provided continuing forcing for scattered light wintry precipitation in 

parts of upstate New York and New England as observed at the surface.  

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Skew-T at KALB 

 
00z and 12z February 6 2020 

 

At 00z February 6, vertical thermal profiles were at either or below freezing at all levels. The dry 

slot at 800 mb did not allow for precipitation to take place at the time. By 12z February 6, the air 

temperatures are below freezing from the surface until 850 mb while it is above freezing from 

850 to 650 mb. The vertical thermal profiles were now conducive to freezing rain with possibly a 

mix with sleet.  

 

 

 

 

 

 

 

 

 



850 mb temp advection/height/temp/wind 

 
03z, 06z, 09z February 6 2020 (top row : left to right) 

12z, 15z, 18z February 6 2020 (bottom row : left to right) 
 

850 mb warm air advection provided enough lift and moisture to produce a period of wintry 

precipitation between 06z and 12z, while continuing to provide lift and moisture for scattered 

precipitation by 18z. 

 

 

 

 

 

 

 

 

 

 



700 mb Petterssen frontogenesis/height/temp/wind 

 
03z, 06z, 09z February 6 2020 (top row : left to right) 

12z, 15z, 18z February 6 2020 (bottom row : left to right) 
 

700 mb frontogenesis was one of the key contributors to a band of moderate to locally heavy 

snowfall. The area of moderate 700 mb frontogenesis, located over the northeastern portion of 

upstate New York at 06z, helped contribute to the band of precipitation before exiting the region 

by 12z and remaining along the NY state-Canadian border by 18z.  

 

 

 

 

 

 

 

 



00z Feb 6 HREF P-type valid 09z, 12z, 15z, 18z  

 
 

The HREF had moderate snow along the I-90 corridor at 09z, while moving the snow/mix line 

just north of the I-90 corridor by 12z and just north of Glens Falls by 15z. The 32F isotherm was 

projected to be just north of the I-90 corridor at 18z. This came into fruition almost exactly as 

shown from 09z to 15z, but about one hour ahead of this projection. The only difference was 

that the 32F isotherm did not cross the I-90 corridor until between 22z to 23z, a few hours later 

than modeled. 

 

 

 

 



00z Feb 6 HREF Ens Mean Frz Rain vs observed 

 
 

The HREF simulated a widespread region of 0.1 to 0.25 inches of ice accretion, with 0.01 to 0.1 

inches modeled for the Hudson Valley region. There were very few reports provided to NWS 

Albany, which except for ASOS hourly observations mentioning a light glaze and Berkshire 

County in Massachusetts, made it difficult to pinpoint the exact region for locally higher ice 

accretions.  

 

 

One way to estimate how much freezing rain occurred across the area was to use the freezing 

rain accumulation model (FRAM) algorithm on liquid precipitation amounts observed from the 

New York Mesonet.  The algorithm utilizes observed wet bulb temperatures, precipitation rate, 

and wind speed to estimate freezing rain accumulations.  This methodology produced the 

amounts shown below: 

 



   
Image courtesy of Nick Bassill – U Albany Center of Excellence 

 

 

 

 

This estimate indicates that freezing rain accumulations of around 0.25 inches were widespread 

across the area, with largest totals from the Capital District north to the Saratoga and Lake 

George areas.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Radar vs Model runs at 12z Feb 6 

 
Left to right (top row) : ARW, HREF, HRRR 

Left to right (bottom row) : NAM, NSSL, Observed 
 

The HREF model series modeled scattered areas of light to moderate precipitation at 12z Feb 

6. As seen in comparison of the observed radar and HREF models, all HREF models overdid 

the precipitation bands over Upstate New York at 12z.  

 

 

 

 

 

 

 

 

 



Hourly observations at KALB and KGFL 

 
Glens Falls and Albany ASOS stations 07z-17z Feb 6 

 

The hourly observations at both Albany and Glens Falls showed that precipitation began as 

snow around 07z February 6. In Albany, the snow began to mix in with sleet on and off around 

0930z until making a transition to mixed wintry precip by 11z. The wintry precip ended in Albany 

at 16z. In Glens Falls, it continued to snow until stopping at 13z before giving way to on and off 

light wintry mix between 14z and 17z. 

 

 

 



Mesonet 1 hr snow depth change 

 

 
 

Between 03z and 06z, the snowband begins to move into Central New York from west to east. 

At 09z, the snowband is resulting in a widespread area of over 1 inch per hour rates as shown 

in the hourly snow depth change graphic courtesy of NYS Mesonet. By 12z, the snow became 

scattered around and northwest of the Adirondack mountains. 

 

 

 

 

 

 

 

 

 

 

 



Mesonet Air Temp/Sea Level Pressure 

 

 
03z, 06z, 09z, 12z February 6 

 

By 12z February 6, the sea level pressure dropped considerably while the 2m air temperature 

rose slightly in the Hudson Valley and Long Island. 

 

 

 

 

 

 

 

 

 

 



NWS Forecast vs observed snowfall 

 
 

The snow changed over to sleet and freezing rain an hour or so earlier than modeled along the 

I-90 corridor east of Albany. Other than that, the snowfall forecast was close to what was 

observed.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ALY Public Weather Information Statement 

 
Snow/Sleet/Ice totals in statement issued 2151z Feb 6  

 

Community observation reports submitted to NWS Albany confirmed widespread snowfall totals 

of 2 to 6 inches with lesser totals over and south of the Capital region. 

 

 

Summary 



 
● A nearly stationary frontal system with a weak area of low pressure  

approached the mid-Atlantic coastline overnight Wednesday Feb 5 
into Thursday Feb 6 

● Cold 2m air temperatures pumped in by high pressure to the north 
allowed for precipitation at the onset to begin as snow 

● Strong lower-to-mid level frontogenesis, isentropic lift, and large-
scale uplift assisted by 250 mb level winds were favorable for 
moderate to heavy snow bands well to the north of the frontal 
boundary 

● 850 mb warm air advection to the north allowed for temperatures 
to rise above freezing aloft, allowing for a changeover from snow 
to sleet and then freezing rain 

● The snow changed over to sleet and freezing rain an hour or so 
earlier than modeled along the I-90 corridor east of Albany. Other 
than that, the snowfall forecast was close to what was observed. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Part II Outline 
 
● Synoptic pattern 

● Thermal profiles 

● Frontogenesis and banding 

● Precipitation/precipitation type forecasts 

● Observations 

● Summary 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



GFS analysis of 1000-500 mb thickness, precipitable 
water, SLP, 250 mb wind 

 

 
Top : 18z 2/6, 00z 2/7, 06z 2/7, Bottom : 12z 2/7, 18z 

2/7, 00z 2/8 
Plots courtesy of Dr. Heather Archambault, http://www.atmos.albany.edu/student/heathera/ 

 

From 18z February 6 to 00z February 8, the storm deepened steadily as the accompanying jet 

streak just to the north intensified to over 100 kts. This provided large-scale uplift for 

precipitation. 

 

 

 

 

 

 

 



500 mb height/vorticity, 400-700 mb differential vorticity advection 

 
18z February 6 and 18z February 7 

Plots courtesy of Dr. Heather Archambault, http://www.atmos.albany.edu/student/heathera/ 

 

Strong positive 700-400 mb cyclonic vorticity advection and negative tilting of the 500 mb trough 

contributed to the deepening of the cyclone.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



850 mb moisture transport vectors/height/theta-e 

 

 
Top : 18z 2/6, 21z 2/6, 00z 2/7, 03z 2/7 
Bot : 12z 2/7, 15z 2/7, 18z 2/7, 21z 2/7 

 

850 mb warm air, theta-e, and moisture advection to the north and north-northeast, as pointed 

out by moisture transport vectors, provided the moisture needed for the atmosphere to interact 

with in order to continue producing precipitation as light sleet and freezing rain until late 

Thursday night. The moisture transport provided the moisture needed to produce rain, freezing 

rain, sleet and snow on the backside of the storm during the daytime hours of Friday, February 

7.  

 

 

 

 

 

 

 



Surface Analysis 

 
00z February 7, 00z February 8 

 

The central pressure of the storm dropped from 991 to 966 millibars, which is a 25 mb decrease 

in a 24 hour period. It met the NWS criteria for bombogenesis, which is the deepening of a 

storm at a rate of at least 24 mb in a 24 hour period. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Skew-T at KALB 

 
00z February 7, 12z February 7 

 

Vertical thermal profiles continued to support freezing rain at 00z February 7 due to temps at 

least 10C just above the 850 mb level. By 12z February 7, the 2 m air temperatures rose slightly 

above freezing, which marked the transition over to plain rain. 

 

 

 

 

 

 

 

 

 

 

 

 

 



Skew-T at KALB 

 
18z February 7, 00z February 8 

 

At 18z February 7, the temperatures at Albany are still above freezing aloft while around 

freezing at the surface. At the time, rain was just beginning to transition over to snow. At 00z 

February 8, the vertical profiles showed backing winds which is indicative of cold air advection. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



700 mb Petterssen Frontogenesis/height/temp/wind 

 

 
Top : 18z/21z Feb 6, 00z/03z/06z Feb 7 
Bottom : 09z, 12z, 15z, 18z, 21z Feb 7 

 

The increase of 850 hPa warm air advection just to the northeast of the cyclone led to a burst of 

700 hPa frontogenesis in the cold sector. The frontogenesis led to the intensification of a large-

scale snowband, which produced snowfall rates of 1 to 2 inches per hour in Central and 

Northeastern New York. The departure of the frontogenesis zone led to a tapering off of snow 

bands over the Albany region and points just to the east between 18z and 21z. 

 

 

 

 

 

 

 

 

 

 



00z Feb 6 HREF P-type valid 00z, 03z, 06z Feb 7 

 
 

The HREF run overdid the precipitation rates for times valid 03z and 06z February 7, while it 

underestimated the precipitation for the Capital region at 00z. Instead of a modeled increase in 

precipitation coverage, cloudy skies were observed in Albany after 02z and Glens Falls for the 

00z to 06z time period. This may be related to a common trend of model performances 

becoming less accurate over time as the times were over 24 hours of the initial hour. The mixing 

line was generally well-forecast, except that the 32F isotherm was instead south of Glens Falls. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



00z Feb 6 HREF Ensemble Mean Ice vs observed 

 
Simulated/Observed Ice Amounts valid 00z February 8 

 

 

 

 

 

The HREF simulated a widespread region of 0.25 to 0.50 inches of ice accretion, primarily to the 

north of the I-90 corridor while areas to the south were modeled at 0.10 to 0.25 inches. There 

were very few reports provided to NWS Albany within the Hudson Valley, making it difficult to 

pinpoint the exact region for ice accretions higher than a trace. The model simulation performed 

well for areas north of I-90, southwestern Vermont counties, Berkshire County in 

Massachusetts, and Litchfield County in Connecticut while the air temperature was a degree or 

so warmer south of I-90 than modeled, which cut down ice totals. 

 

 

Once again, the FRAM model could be applied to New York state mesonet data to provide an 

estimate for ice accumulations from 00z on the 7th to 00z on the 8th.  The result is shown below: 

 



 
Image courtesy of  Nick Bassill – U Albany Center of Excellence 

 

Similar to the analysis of observed amounts, most of the freezing rain was indicated north of the 

Capital District, with highest amounts near 0.50 inches over the Adirondacks.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Hourly observations at KALB and KGFL 

 
1951z February 6 to 551z February 7 

 

ASOS observations confirmed a period of light mixed wintry precipitation in both Albany and 

Glens Falls in the early evening hours of February 6. 

 

 

 

 

 

 

 

 

 

 

 



Hourly observations at KALB and KGFL 

 
07z to 23z February 7 

 

ASOS surface observations confirmed wintry mix changing over to snow in Glens Falls (right) by 

16z while Albany (left) completed the transition by 1912z. Surface observations confirmed near 

blizzard conditions in Albany between 2030z and 2300z.   

 

 



Radar vs Model runs at 06z Feb 7 

 

 
Left to right (top row) : ARW, HREF, HRRR 

Left to right (bottom row) : NAM, NSSL, Observed 
 

At 06z, widespread precipitation was modeled to occur in western New York and along the 

coastline. The precipitation coverage and its rates were less than projected by the models for 

upstate New York.  

 

 

 

 

 

 

 

 



Mesonet 1 hr snow depth change 

 

 
12z, 15z, 18z, 21z February 7 

 

Mesonet stations throughout upstate New York confirmed a widespread area of 1 to 2+ inch per 

hour rates between 12z and 18z, preceding scattered snowfall rates by 21z. Drifting due to high 

wind gusts was indicated by isolated areas of local snow depth decreases at 18z and 21z. 

 

 

 

 

 

 

 



Mesonet Air Temp/Sea Level Pressure 

 

 
12z, 15z, 18z, 21z February 7 

 

The sea level pressure and temperature gradients intensified between 12z and 18z as a result 

of cyclogenesis. This is indicated by scattered gusts over 25mph in upstate New York, sea level 

pressure readings in the 970s in eastern New York and temperatures in the 50s on Long Island 

at 18z.  

 

 

 

 



ALY Public Weather Information Statement 

 
Past 18 hr report of snow totals - 1516z Sat February 8 

 

Community observation reports submitted to NWS Albany confirmed widespread 5 to 12 inch 

snowfall totals in higher elevation zones while lower elevation areas south and east faced lesser  

snowfall totals of up to 4 inches.  

 

 

 



 

ALY Public Weather Information Statement 

 
Past 15 hr report of ice totals - 0401z Sat February 8 

 

Community observation reports submitted to NWS Albany confirmed ice totals anywhere from a 

tenth to half an inch of ice accretion. All reports were located in areas of higher terrain. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ALY Public Weather Information Statement 

 
Past 12 hr report of wind gusts - 0034z Sat February 8 

 

Community observation reports submitted to NWS Albany confirmed widespread 30 to 45 mph 

gusts with a few locations reporting gusts up to 55 mph.  

 

 

 

 

 

 

 

 

 

 

 



NWS Forecast vs observed snowfall

 
 

 

The snowfall forecast came almost exactly in fruition, except for amounts about 2 inches higher 

than forecast in north and western portions of the NWS Albany zone. The difference between 

the initial forecast and observed snowfall may be due to stronger frontogenesis and 

temperatures a degree or two colder than forecast.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



NWS observed wind gusts 

 
Peak wind gusts reported to the NWS within 12 hours 

 

The observed peak wind gusts were reported as a result of tighter pressure gradient from 

cyclogenesis.  

 

 

 

 

 

 

 

 

 

 

 

 

 



Summary 
 

● A low pressure system intensified and moved off the New England 
coast in the afternoon and evening hours of Friday, February 7. 

● The preexisting frontal boundary, strong temperature gradient, positive 
cyclonic vorticity advection, warm air advection, and the supporting jet 
stream winds to the north contributed to the bombogenesis of the 
cyclone.  

● The tightening pressure gradient led to widespread wind gusts of 30 to 
45 mph, with a few locations reaching 55mph.  

● Strong lower-to-mid level frontogenesis, isentropic lift, and large-scale 
uplift assisted by 250 mb level winds were favorable for 1 to 2+ inch 
hourly snowfall rates at times. 

● 850 mb cold air advection to the northwest allowed for temperatures to 
fall back below freezing, allowing for a transition back from rain and 
wintry mix to snow. 

● Snowfall amounts were up to 2 inches higher than modeled north and 
west of the I-90 corridor. Observed ice accretion amounts under 
performed in the lower terrain due to surface temperatures being 1 to 
2F higher than modeled. Other than that, the snowfall and ice 
accretion forecasts were close to what was observed. 

 


