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● Synoptic pattern  

● Thermal profiles 

● Frontogenesis and banding 

● Precipitation/precipitation type forecasts 

● Observations 

● Terrain influences 

● Model Forecasts 

● Summary 

 
 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

 

1000-500 mb thickness, precipitable water, SLP, 250 mb wind 

 
00z (left) and 12z (right) January 17, 2022 

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

 

A closed upper level trough and its associated surface low moved north from the Carolinas just 

west of the Atlantic coastline to the northeast United States region on January 17th, 2022. 

Between 00z and 12z, the surface low strengthened with support of the upper level low, a 70-80 

kt jet streak to the north and east, and being located on the right entrance region of the jet 

streak. Around 12z, the low became vertically stacked and began to occlude. 

 

 

 

 

 

 

 



 

 

 

 

 

 

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

 
18z January 16 and 18z January 17 

 

Moderate to strong positive 700-400 mb cyclonic vorticity advection and negative tilting in the 

500 mb trough contributed to the deepening of the cyclone. Deepening was somewhat limited 

due to the cyclone not completely merging with an arctic sub 510 dam trough to the northwest 

on time.  

 

 

 

 

 

 

 

 

 



 

 

 

 

 

850 mb moisture transport, theta-e, winds, PWATs 

 
Left : transport/hght/theta-e, Middle : height/temp/dwpt/wind, Right : PWATs lowest 400 

mb 

06z January 17, 2022 
 

850 mb warm, theta-e, and moisture advection on the warm sector wrapped around the surface 

low to provide moisture needed to produce wintry precipitation. Theta-E isentropic lift is evident 

by moisture transport vectors towards the Capital Region. A strong 850 mb low level jet of 60+ 

kts strengthened the moisture transport that was occurring at the time. Above normal 

precipitable water values between 0.6 and 0.8 inches were also present during the storm. The 

PWAT values indicated abundant moisture available for heavy precipitation to occur. 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

WPC Surface Analysis 

 
00z January 17 (left), 06z January 17 (right) 

 

While moving north just inland, the surface low began to occlude while deepening from 996 to 

986 mb between 00z and 06z January 17. A very cold air mass, with temps in the lower teens to 

upper single digits, was in place for precipitation to initially begin as snow due to arctic high 

pressure east of Maine from earlier in the day.  

 

 

 

 

 

 

 



 

 

 

WPC Surface Analysis 

 
12z January 17 (left), 18z January 17 (right) 

 

By 18z January 17, the surface low pressure peaked around 981 mb while slowly moving north 

in Upstate New York. The decreasing pressure gradient resulted in a decrease of gusty winds 

between 12z and 18z.  

 

 

 

 

 

 

 

 

 

 



 

Skew-T at KALB 

 
00z January 17 (left), 12z January 17 (right) 

 

At 00z January 17, mid to low level dry air kept the Capital Region precipitation free with 

easterly winds at the surface. By 12z January 17, the atmospheric levels at 600 mb and below 

had saturated, providing relative humidity levels high enough for precipitation to reach the 

ground. The warm nose aloft had not approached the ALB site at the time, indicated by temps 

below freezing at all levels.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Analysis of 700 mb Petterssen frontogenesis 

 
Top (left to right) : 00z, 03z, 06z, 09z January 17 

Bottom (left to right) : 12z, 15z, 18z, 21z January 17 
 

700 mb frontogenesis provided strong lift for moderate to locally heavy snow bands to develop 

in Upstate New York between 00z and 12z January 17. The forcing, along with stretching 

deformation, migrated to extreme northern New York and Canada by 15z, leaving existing snow 

bands with reduced support of lift. Reduced lift resulted in weakening of existing snowbands, 

with the precipitation becoming very scattered by 18z..  

 

 

 

 

 

 

 

 

 

 



HREF P-type valid 12z January 17 

 
00z January 16 vs 00z January 17 

 

                                                                        ALBANY 

 

 

Explicit forecasts of precipitation and precipitation-type from the 00z 16th and 00z 17th HREF  

and valid at 12z on the 17th, were rather consistent, showing rain in the Hudson Valley from the 

Capital District southward, with  mostly snow north of the Capital  District and over higher terrain 

to the west and east.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

12z January 16 Model runs vs Radar valid 12z January 17 

 
Top (left to right) : ARW, NSSL, FV3 

Bottom (left to right) : HRRR, NAM, Observed 
 

                                                 ALBANY / Capital District 

 

 

Most high resolution models valid at 12 on the 17th, as shown above, simulated heavy 

precipitation still occurring in the Capital Region and northwestern New York. However, the 

main bands supported by frontogenesis had moved further up north and precipitation had 

diminished in the Capital Region faster than simulated due to the dendritic growth zone being 

lost in the warm nose dry slot. 

 

 

 

 

 



 

Hourly Observations at KPOU 

 

 
05z January 17 - 03z January 18 

 

Hourly observations at Hudson Valley Region Airport (KPOU) in Poughkeepsie, NY, showed 

snow beginning around 05z January 17 and transitioning to Heavy Rain by 0935z January 17. 

The rain briefly mixed over with wintry precipitation between 1143 and 1200z as a result of the 

brief wind direction shift from NE to NNW before diminishing as light rain by 18z.  



Hourly Observations at KALB 

 

 
05z-22z January 17, 2022 

 

Hourly observations at Albany International Airport (KALB) showed moderate to heavy snow 

beginning by 0525z, mixing with sleet between 915 and 951z. The snow would then mix and 

change over to rain between 13z and 14z when the wind direction shifted from N to NE and 

eventually S to SSE. Generally cloudy skies with some light rain continued until around 21z.  

 

 

 

 



Hourly Observations at KGFL 

 

 
05z-20z January 17, 2022 

 

Hourly observations at Floyd Bennett Memorial Airport (KGFL) in Glens Falls showed snow 

starting at 05z and continuing until around 20z. The snow only mixed briefly around 17z when 

surface temperatures reached the mid 30s before cooling back down to near the freezing mark. 

 



Mesonet 1 hr snow depth change 

 
03z, 06z, 09z, 12z January 17, 2022 

 

NYS Mesonet data showed a widespread area of moderate to heavy snow filling into the area 

between 03z and 06z before moving up north and weakening between 09z and 12z. The 

heaviest snowfall rates were shown at 06z and 09z to be near the Buffalo region as it was to the 

northwest of the low pressure center, the result of a pivoting snowband in the area.  Snowfall 

rates in eastern New York were mainly an inch per hour or less.  

 

 

 

 

 

 

 

 

 

 

 

 



 

Mesonet Air Temp/Sea Level Pressure 

 
00z, 06z, 12z, 18z January 17, 2022 

 

The sea level pressure decrease, tightening pressure gradient, and warming of 2m 

temperatures show significant erosion of the cold air mass in place prior to the storm. For 

southeastern New York, south to south-westerly flow between 12z and 18z resulted in 

temperatures going either above or remaining between the mid 30s and mid 40s.  

 

 

 

 

 

 

 

 



HREF mean snowfall vs observed snowfall 

 
00z January 17 run vs observed snowfall 

 

                                                     ALBANY / Capital District 

 

Looking at the comparison between the HREF mean and observed snowfall, the HREF runs 

performed well with orographic based snowfall totals with the exception of slight underdoing in 

the valleys by 1 to 2 inches. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ALY Public Weather Information Statement (CT, MA, NY) 

 
Total snowfall, reported by 1610z Tuesday January 18 

 

Community observation reports submitted to NWS Albany confirmed a widespread 1 to 6 inches 

with amounts 6 to 13 inches in highest elevations for Connecticut, Massachusetts, and parts of 

New York. 

 



ALY Public Weather Information Statement (NY, VT) 

 
Total snowfall, reported by 1610z Tuesday January 18 

 

Community observation reports submitted to NWS Albany confirmed a widespread 1 to 6 inches 

with amounts 6 to 13 inches in highest elevations for Vermont, and parts of New York. Reports 

in Windham County reported highest amounts up to 17 inches, especially for elevations 1800 

feet and above. 



NWS Albany’s messaging to the public 

 
Weather Messaging posted on Facebook prior to the storm 

 

Prior to the storm, NWS Albany issued regular briefings consisting of Winter Weather headlines, 

concepts of orographic influence for snowfall, and onset time for snow. This kind of messaging 

helped the public stay informed on what to expect and when to expect it. 

 

 

 

 

 

 

 



Terrain Influences 
 

 
 

The forecast area covered by the National Weather Service Forecast Office in Albany features 

complicated terrain, including the north-south oriented Hudson Valley, the west-east oriented 

Mohawk Valley, areas of high terrain with elevations more than 3000 feet above the elevation of 

the major valleys.  

 

 

 

 

 

 

 

 

 



Snowfall Patterns by 925 mb Wind Speed / Direction 
 

      
 

 

 

Local research on snow events associated with northeast-to-easterly 925 mb winds shows a 

snowfall maximum over the higher terrain west of Albany including the Catskill Mountains, and 

also over the Green Mountains in southern Vermont.  

 

 

 

 

 

 

 

 

 

 

 



 

 

Topography and enhanced snowfall 
 

 

 
 

  

 

 
 

 

Low Froude Number – weak flow 

perpendicular to the ridge / stable 

 

High Froude number – strong flow 

perpendicular to the ridge / less stable 



 

 

NAM forecast sounding at 12 UTC, 17 January, 2022 

 

 
 
Conditions were favorable for snow to be enhanced at higher elevations west of the Hudson 

Valley (the Catskills and Helderberg mountains). 

 

Froude number – 1.5 

Ridge-top winds – easterly with slight  veering 

Surface winds from the northeast 

Weak inversion near ridge-top (favors heaviest precipitation on upwind slopes). 

Deep moisture 

Surface temperatures near freezing 

 

 



 

 

Observations at 12 UTC 

 

 
 

Enhanced snowfall over higher terrain 

 



Observed snowfall – a minimum in the Hudson Valley with a maximum over higher 

terrain to the west and east.  

National Blend of Models Forecast Snowfall 

 
 
Snowfall from the National Weather Service’s National Blend of 

Models indicated that the blend, which is dominated by high 

resolution models at short ranges, simulated the effects of the 

topography quite well.  

 

 

 

 
 

 



 

 

The best NBM forecast 

 

 
                            Albany / Capital District 
 

For this case, the 50th percentile snowfall from the National Blend of 

models was the best forecast for much of our area, including the Capital 

District and nearby higher elevations.  The NBM 95th percentile snowfall, 

which can be considered the heaviest reasonable scenario based on the 

ensemble, was best over the mid-Hudson Valley southern portion of the 

area) and Adirondacks (northwest portion of the area). 



 
 

 

Summary 
 

● A surface low pressure system developed in the evening hours 
of Sunday, January 16, 2022 around a closed upper level low. 
The low deepened to 981 mb by 18z January 17 as a result of 
support of a 250 mb 80-90 kt jet streak in Canada, strong 
surface temperature gradient, positive cyclonic vorticity 
advection, and a negatively tilted 500 mb trough. 

● Snowfall amounts were influenced orographically by elevation 
as a result of strong winds blowing from the northeast. 

● The wind direction caused a downslope flow into the Hudson 
Valley, resulting in locally warmer temperatures and slightly 
drier air in the valleys. This resulted in snowfall totals of 1 ½ to 
6 inches in comparison to the mountains that observed 8 to 16 
inches. 

● Strong 850 mb moisture transport and low level jet winds of 60+ 
knots, 700 mb Petterssen frontogenesis, and ½-1” of 
precipitable water helped contribute to a period of ½-2” hourly 
snowfall rates in the entire region before precipitation 
changeover.  

● High resolution models generally did a good job depicting the 
effects of topography for this case.  

 


