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Goals

Understanding late-season significant snow
event trends in the White Mountains

OBJECTIVES:

 Establish trends of significant late-season snow events at the
summit and surrounding valleys

* Determine how the intensity and frequency of these events
has been changing

e Generate visualizations to represent these trends

e Compare observed trends to previous model
trends/forecasts and analyze outlier events
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Motivation

CRCM5 CORDEX

There have been multiple prior studies done
using climate modeling

CRCM5 ClimEx
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Data

* The Observatory B16 Daily Archives provided all summit data

J 'Clihe Pinkham Notch Visitor Center station provided all notch
ata

» Both provided daily precipitation, snowfall, and snow
depth records

* Snow depth used as a sanity check
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* The period of study included the years 1995-2024 e -

 Establish 30-year climatology

 Eachyear focused on March 15-June 30t
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Data Cleaning & Organization

* Python v3.12 was used to clean and organize
data into usable files

IIOAA NW.S NCEP REF\NALMS!S‘!ZZ 199 HI NOAA NWS IIEEP HE LY S5 127 03-08-1996 (FRI
: " " 00mb Hgﬂ'\l’\ll\dd&;"w ) k " : mb HE Aj"gl’d—kﬁdgn(shad ( )

e All values of a “trace” were counted as zero

RSNG| 2, oé 8-1996 (FRI)
850mwb Hdt Anom_Fmpk{shade)

Qusbec

Sudbiry
. = Trois-Rivieres

e Multi-day events were manually determined
using upper air and surface analysis charts
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Analysis: Identifying the 9oth Percentlles of

water_equivalent snow_fall snow_depth_6am
Daily Data i
3/8/1996 0.44 5.7 ]
3/20/1996 1.45 g.4 a4
4/8/1996 0.58 7 8
4/10/1996 1.89 23.1 9
4/14/1996 0.71 2.5 12
. . . 4/16/1996 2.44 11.3 12
* The days with values meeting or exceeding o/ - — :
. . 3/6/1997 1.56 13.6 10
percentile were sorted into separate documents e s o3 E
3/26/1997 1.02 6.1 14
3/31/1997 0.67 5.6 5
4/18/1997 2.55 12.5 4
4/19/1997 1.18 5.5 8
. . . 4/28/1997 2.23 15 7
e Some events split over multiple days meaning St sl :
5/21/1997 1.16 8.2 7
they were over counted by code siafi w13 ;
3/14/1998 1.48 17 5
3/15/1998 0.62 8.5 3
3/19/1998 0.67 5.8 7
3/22/1998 0.52 6 7
. 4/25/1998 1.25 6.7 3
/6/ . .
* Some events qualify for snowfall but not i S —— i
. . . o 3/22/1999 6.03 23.7 7
precipitation and vice versa Jmo om0 :
3/22/2001 1 5.8 20
3232001 0.85 7.5 22
4/1/2002 0.79 5.8 14
5/2/2002 1.15 6.7 3
5/13/2002 1.51 7.3 2
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Defining Significant Events

* Significant events were defined based on
snowfall

* The systems had to have at least one day
where snowfall met or exceeded the 9ot
percentile

* Resulted in a variety of different systems

* 2024 demonstrated this well




Analysis: Running Averages of Snowfall &
Precipitation | |
To account for multi-day events running average

Pn—k+1 T Pn-k4+2 + 5+ Pn was LlSEd
k

SMA, =

1 &
ok i=§+lp“ Code skipped first 2 and 4 days of each year to
ensure overlapping did not occur

date 3_day_avg_water_equivalent  3_day_avg_snow_fall  3_day_avg_snow_depth_6am
3/1/1995
3/2/1995
3/3/1995 0 0 10
3/4/1995 ) 0 10
3/5/1995 0.04 0 9
3/6/1395 0.08 0.2 9 . . . . . .
i : * Aided in identifying years when long-duration
3/8/1995 0.75 0.2 8
3/9/1995 0.8 0.5 5

o g o : events were more common

3/11/1995 0.13 0.9 2

3/12/1995 0.05 0.4 2

3/13/1995 0.02 0.2 2

3/14/1995 0.04 0 2

3/15/1995 0.03 0 1

3/16/1995 0.07 0.2 1

17/ 005 02 : * Ensured one Iarge event was not counted

3/19/1995 0.02 0.2 1 . .

e : : 1 multiple times

3/21/1995 0.21 11 1

3/22/1995 0.29 19 1

3/23/1995 0.33 2.3 2

3/24/1995 0.13 13 2

3/25/1995 0.25 17 3

3/26/1995 0.22 13 3

3/27/1995 0.2 12 a 7

e : D :  Sorted results into separate documents

3/29/1995 0 0 a

3/30/1995 0.05 0.2 a »
3/31/1995 0.08 0.6 3 ﬂi?- MWOBS
4/1/1995 0.08 0.6 3 MOUNT WASHINGTON OB SERVATORY
4f2/1995 0.02 0.3 3




Daily Snowfall 5.5

Summit vs. Notch Percentile Values

Daily 0.96 1.02
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Mumber of Summit Significant Snowfall Events Per Year (1995-2024)
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Mumber of Summit Significant Precipitation Events Per Year (1995-2024)
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Mumber of Notch Significant Snowfall Events Per Year (1995-2024)
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Number of Notch Significant Precipitation Events Per Year (1995-2024)
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Notch Daily Snowfall Measurements (1995-2024)
Maz: 32.0

Summit Daily Snowfall Measurements (1995-2024}
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Summit Daily Precipitation Measurements (1995-2024)

1
Snowfall Data

Snowfall Amount {inches)

P

Motch Daily Precipitation Measurements {1995-2024)
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Summit Daily Significant Snowfall 3 and 5 Day Running Averages (1995-2024)
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Summit Daily Significant Precipitation 2 and 5 Day Running Averages (1995-2024)
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MWotch Daily Significant Snowfall 3 and 5 Day Running Averages (1995-2024)
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Motch Daily Significant Precipitation 3 and 5 Day Running Averages (1995-2024)
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e Steady rate of significant snow events at the summit

Conclusions

 Significant snowfall events are slowly increasingin
Pinkham Notch

e Supports predictions by climate models
* Frequent changes in number of events per year
e Surgeineventsin the last few years

* More likely that storms will last longer in more
active years

e Pinkham Notch experiences some effects from
blowing snow off mountains

<< \\\VOBS'

MOUNT WASHINGTON OBSERVATORY




Future Work

OBJECTIVES:

* |dentify causes forincreases and decreases in significant events for different years
 Utilize alternative methods for identifying events
* Expand the dataset further back to generate more significant trends
* Include more stations in the White Mountains
* Perform case studies on the highest precipitation and snowfall events

* Investigate the effects of windblown snow on Pinkham Notch’s measurements
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