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Introduction
A complex winter storm system formed over the Plain States on 21 January 2005 leaving a
blanket of snow from Wisconsin to Newfoundland. The system brought blizzard conditions to much of the
Midwest U.S., New England and Atlantic Canada with snowfalls of 50+ cm (20 inches) recorded over
large portions of the affected areas. It was one of Boston’s heaviest snowfalls on record, and broke oneday snowfall records for the month of January in parts of Nova Scotia.

1. The Synoptic Situation
The complete storm track for this event based on data analysed by the Canadian Meteorological
Centre and the Atlantic Storm Prediction Centre is shown in Fig. 1. As you can see, the evolution of this
storm was complex and cannot be defined by a continuous trace of low pressure. The incipient cyclone
formed over the Dakotas in an area of troughing that extended from the northwest to the southeast. The
centre reformed over Iowa then tracked eastward through the Midwest and redeveloped east of the
Appalachians over the ocean off of New Jersey.

Fig. 1. Cyclone track (filled circles – red in color version) with central pressures labeled above the circle.
Secondary low centres are shown by solid circles (blue in color version). Times are DD/HH UTC. RF
denotes reformed centre.
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The storm then moved slowly eastward on 23 January bringing severe blizzard conditions to the
heavily populated regions of the Eastern Seaboard including Boston and New York City and deteriorating
conditions across the Maritime Provinces of Canada. Near hurricane force northeasterly winds were
occurring on the coast of Massachusetts and south of Nova Scotia at the height of the storm. The storm
had a complex structure with new low pressure centres forming within the large storm circulation on the
23rd. These centres are shown as the blue circles in the track map in Fig. 1. Early on the 24th two low
centres merged just south of Sable Island followed by a temporary slowing down of the storm motion. By
afternoon on the 24th the storm had been accelerating toward Newfoundland and eventually dissipated
east of Baffin Island on the 26th.
A series of GOES-12 infrared satellite images are shown in Fig. 2 covering the peak period of
blizzard conditions over mainland Nova Scotia. The storm became well developed during this period, and
the storm was becoming occluded aloft (Fig. 2d). It was then that the surface low was just east of the
500-mb low shown in Fig. 3. A subjective sea level pressure analysis from the Atlantic Storm Prediction
Centre at 00 UTC on the 24th is shown in Fig. 4 corresponding to the satellite image in panel (d) of Fig. 2.
Note that there were two low centres at that time – the southern one was the original centre while the
northern one approximately 200 km south of Halifax was the new centre that formed in the vicinity of the
thermal ridge (see Fig. 3). There was a very tight pressure gradient over Nova Scotia responsible for the
high winds experienced there.

Fig. 2. GOES-12 infrared imagery
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Fig. 3. 500 mb geopotential height and thickness analysis.

Fig. 4. Subjective sea level pressure analysis from operations.
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2. The Snowfalls
The initial swath of heavy snows moved across mainland Nova Scotia during the morning of the
23rd. The precipitation was located well ahead of the storm centre when it was still southeast of Cape
Cod. This band brought the heaviest snowfall as seen in the radar image in Fig. 5, at a later time (2020
UTC). The heaviest snowfall rates associated with this band were 7 to 9 cm/hr! However, the maximum
snowfall rates as inferred by the radar (see scale) were only around 1.5 cm/hr. This corresponds to an
underestimation by a factor of 5 or 6. During the Great Maritimes Blizzard of 2004 (a.k.a. “White Juan”)
(Fogarty 2004) the underestimation factor was on the order of 3. This discrepancy may be explained by
noting that the snow flakes appeared to be dry and very fine, therefore their individual backscattering
cross sections would be small and this would tend to reduce Z (Z also proportional to ∑D6i where Di is the
size scale of a snow particle). In addition, snow and ice crystal habits at temperatures in the observed –
10 to –15oC range tend to be dominated by plates, which normally fall flat thereby reducing their crosssection as viewed by the radar. Another possible explanation likely has to do with the snow density.
Radar reflectivity (Z) for snow is proportional to R2, specifically, Z = 2000R2 (e.g. Rogers and Yau (1989)
p. 191) where R denotes precipitation in millimetres of water per hour. If the snow:water-equivalent ratio
is large, than this could account for some of the discrepancy between reflectivity and inferred snowfall
rates. Additionally, there could be radar calibration problems coming into play here, but it is beyond the
scope of this report to go into details. The idea here is to make meteorologists aware of the issues.

Fig. 5. Radar composite showing 1.5 km CAPPI snowfall rate.

Areas experiencing the heaviest snowfalls in the band depicted in the radar image in Fig. 5
picked up near 25 cm over the 3-hour period it took for the most intense snow to move through. On either
side of the main snow band, snowfall rates averaged 1 to 2 cm/hr. The period of snow experienced at
most stations lasted between 24 and 30 hours. True blizzard conditions (visibility less than or equal to ¼
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statute mile, wind speeds greater than 60 km/h) were generally experienced for 12 to 18 hours (e.g.
during the latter half of the period over which snow was falling).
Total snowfall amounts from this blizzard are shown in the contour analysis in Fig. 6. This
analysis is highly subjective, using a combination of reports from official weather stations (airport sites)
and independent estimates. In addition, knowledge of the terrain and the observed snowfall pattern from
radar imagery is incorporated into the analysis. For example, there were no confirmed reports of greater
than 70 cm, but in all likelihood, such amounts would have been experienced over the highlands (denoted
by “70+?” in Fig. 6). The axis of maximum snowfall parallels the storm track (Fig. 1) as expected. Close
to the storm along the Atlantic coast of Nova Scotia, amounts were less.

Fig. 6. Subjective storm-total snowfall analysis in centimetres. Actual observations are shown in red
(airport sites) and blue for independent sites (color version only).

Measuring the snowfall was a challenge after the winds increased and there was intense blowing
and drifting. Nipher snow gauges are used at many sites included in the analysis and a snow:waterequivalent ratio of 10:1 is normally used to estimate the snowfall. However, in this storm, the 10:1 ratio
was inappropriate given the very cold temperatures that made the snow density quite low. In New
Glasgow (in north central Nova Scotia at the location of the 64-cm report in Fig. 6) and Elmwood, PEI (at
the position of the 59-cm report) a ratio of 12:1 was estimated. In other areas (further away from the
water) the ratio may have been more like 15:1. The size of the snowflakes plays a big part in this (larger
flakes means more air between snow particles when they fall), but I noticed that flakes were generally
quite small during the blizzard. Temperatures during the blizzard ranged from –12 to –8oC which is much
colder than we are used to seeing in these regions. Normally we experience temperatures between –4
and 0oC during big snow events. There was a significant amount of cold air in place over the region prior
to the arrival of this storm and only weak warm advection at the surface during the storm.
There were two confirmed snowfall records set with this storm. Yarmouth and Greenwood both
broke one-day snowfall records for the month of January.
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3. The Winds
Strong northeast winds were experienced with this system, which combined with the large
volumes powdery snow, resulted in extreme blizzard conditions. The strongest winds were recorded at
Baccaro Point on Nova Scotia’s extreme southern tip. Winds at this exposed site were sustained at 105
km/h (57 kts) and were gusting to 130 km/h (70 kts) out of the northeast (040o true) at the height of the
storm. This station normally experiences high winds from the east and northeast, but it is quite
uncommon for them reach sustained speeds of 100 km/h or more! These winds were recorded about
one hour prior to the analysis in Fig. 4. You can see that southwestern Nova Scotia is within the tight
pressure gradient to the northwest of the storm centre. A QuikSCAT image valid at ~22 UTC 23 January
in Fig. 7 shows the distribution of winds around the storm.

Fig. 7. QuikSCAT analysis courtesy of Marine Observing Systems Team
(http://manati. orbit.nesdis.noaa.gov/quikscat/)

Over western and southern mainland Nova Scotia, coastal wind gusts were reaching near
hurricane force (120 km/h) with inland gusts of 90 km/h. Further east where the pressure gradient was
weaker, coastal gusts were around 90-100 km/h with inland gusts of 70-80 km/h. Winds in the offshore
regions were blowing full storm-force with a few bands of hurricane-force winds. This is apparent in Fig. 7
and is consistent with a couple of ship observations (not shown) of hurricane-force winds.
4. The Weather Conditions
This was a blizzard in every sense of the term. Visibilities were reduced to ¼ statute mile for 12
to 18 hours, winds were steady at 50 km/h and gusted to 80 km/h at many sites, temperatures were very
cold – especially at the onset of the storm when they were in the mid-minus teens Celsius. During the
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period of most intense snowfall rates, the visibility at my location in New Glasgow was as low as 1/10 of a
mile due to the snowfall alone! This was at a time when the snowfall rate was near 9 cm/hr. The
meteorologist’s and observer’s old rule of thumb using visibility to estimate snowfall rate seemed to apply.
For example, the hourly rate of snowfall in cm was roughly equal to x where visibility in statute miles is
1/x. During the midst of the blizzard, the rule has to be used with caution due to blowing snow. Winds
remained very strong during the day on Monday the 24th even after the snow had stopped. Blowing snow
persisted well into the afternoon over northern sections of the region.
Over eastern Cape Breton there was a brief period of freezing rain and ice pellets as the
temperature rose to –2oC. There were also a few snow pellets mixed in with the snow during the heavy
snowfall period over mainland Nova Scotia. This indicates the likelihood of embedded convective clouds
in the storm.
Below is a series of METARS from Greenwood which echo conditions experienced at many other
locations (note the snowfall denoted by /S/):
SPECI CYZX 231540Z 05019G28KT 1/8SM +SN +BLSN VV003 RMK SN8 WNDY HILL
05021G37KT VIS VRB 0-1/4
METAR CYZX 231600Z 05022G27KT 1/8SM +SN +BLSN VV003 M12/M14 A2981 RMK SN8 WNDY
HILL 06019G35KT VIS VRB 0-1/4 /S12/ SLP097
METAR CYZX 231700Z 05017G22KT 1/8SM +SN +BLSN VV002 M12/M14 A2976 RMK SN8 WNDY
HILL 05019G34KT VIS VRB 0-1/4 /S21/ PEAK WND PAST HR 05025G29KT
SLP082
METAR CYZX 231800Z CCA 05022G29KT 1/8SM +SN +BLSN VV002 M11/M13 A2966 RMK SN8
WNDY HILL 05019G34KT PRESFR /S29/ SLP046

A graph of conditions at New Glasgow in Fig. 8 shows the evolution of various parameters including
snowfall as a function of time.
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Fig. 8. Time traces of various weather elements at New Glasgow, Nova Scotia.
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5. The Impacts
There was significant drifting, and it was occurring almost everywhere, particularly in the lee of
buildings and downwind of open fields. Drifts were on the order of 1 to 2 metres or 3 to 7 feet deep. In
many case cars were mostly or completely buried in areas that picked up 60+ cm of snow. Schools were
closed for 2 days in the worst hit areas, and businesses were closed on the Monday following the
blizzard, which began on Sunday the 23rd. There were no power outages reported. Snowplows were
taken of the streets and highways in several areas due to zero visibility. Several motorists were stranded
on the highway near Amherst, Nova Scotia and the highway through Cobequid Pass was closed until
4pm on the 24th. It is suspected that this was the worst hit area (see 70+ cm area in Fig. 6 on mainland
Nova Scotia).
Storm surge was a concern and was forecast to be near 1 metre but there were no reports of
significant coastal damage. A storm on 27 December 2004 packed a greater wallop in terms of wind,
surge and waves, so a lot of the vulnerabilities to damage and erosion had likely been inflicted during that
event.
Figure 9 below contains a series of storm photographs from New Glasgow.
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Fig. 9. Various photographs taken during and after the blizzard in New Glasgow. (a) before nightfall on
the 23rd with 1/10SM visibility, (b) my car almost buried on the 24th, (c) a truck crawls through steep snow
banks, (d) heavy drifting, (e) our driveway after the “big dig”, and (e) downtown New Glasgow (note the
pedestrian compared to the size of snow banks).

6. Summary
The blizzard of 23/24 January 2005 was an exceptional snowfall event in Nova Scotia and Prince
Edward Island bringing near 2 feet (60 cm) of snow and intense blowing and drifting. Despite the
complicated storm track, the storm was well forecast. Blizzard warnings were posted on Saturday, 22
January for 30 to 50 cm of snow. Forecast amounts were later increased to 60-70 cm for some areas.
The storm tracked very near Sable Island (44N, 60W), which is the so-called “benchmark” region for
heavy snowfall events in Nova Scotia, southeast New Brunswick and Prince Edward Island. The Great
Maritime Blizzard of 2004 (Fogarty 2004) also tracked over or very near Sable Island and delivered
mammoth snowfalls to much of the Maritimes. The forward speed of this year’s storm was erratic since
there were two occasions when a new low centre formed over the Atlantic. The first reformation was just
south of Cape Cod early on the 23rd and the second was south of Nova Scotia late on the 23rd. These
reformed centres led to temporary slow-downs in the overall movement of the circulation, which likely
helped maintain persistent snows over southern New England and the Maritimes.
The blizzard was unusual in that temperatures were very cold, generally between –8 and –12oC
during the height of the storm. Wind chill was a big concern with air temperatures of –10oC and winds of
50 km/h; the wind chill was around –22oC. The density of snow was lighter than usual, so it readily drifted.
The intensity of snow reduced visibility to 1/10 of a statute mile, a level that I have not seen for many
years. This corresponded to a snowfall rate of 8 to 9 cm/hr, which lasted for about 3 ½ hours. Had this
intense period of snow not occurred, the storm wouldn’t have been so exceptional.
This was a
dangerous storm for anyone being outdoors. Several motorists had to be rescued after becoming
stranded on the Trans-Canada highway. Snowplow operators were simply unable to keep up with the
volume of snow and intense drifting.
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