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!a/Ω{ wŜǎŜŀǊŎƘ {ǘŀŦŦ ƛƴǾƻƭǾŜŘ ƛƴ ǎƴƻǿ ƳƻƴƛǘƻǊƛƴƎΦ 
Also key: AMC seasonal interns, hut caretakers, reservations 

department, CSO volunteers, and partners at the NWS.
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AMC Mountain 

Monitoring

Snow, Air & Soil Temperature, 

Soil Moisture, Plant Phenology, 

Water and Air Quality. Citizen 

Science
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Where



Winter climate 
change may 
fundamentally 
reshape the 
ecological and 
social fabric of the 
northern forest.

Courtesy of the Hubbard Brook Research Foundation
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Cliff

Krumholtz

Feldfield

Birch Alder

Sedge Meadow

Cushion-Tussock

Heath Shrub-Rush

Herbaceous Snowbank
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Alpine plant phenology

Diapensia 

lapponica

NH, VT and 

Maine Only

Rhodadendron 

groenlandicum
Carex 

bigelowii

NH Only

Vaccinium 

uliginosum

Vaccinium 

vitis-idaea

Geum 

peckii



Long-term Pinkham Notch, NH  daily snow 1930-

ongoing

3 Winter Huts, White Mountains daily snow 
earliest 1990-ongoing

HOBOs Surface Air Temp. diurnal variation as 

proxy for snowmelt 2004/2007-ongoing

Community Snow Observations, recreator 
random location snow depth 2017-ongoing
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Warming over
84 years (°F)

Mount Washington, NH +2.3 ns 

Pinkham Notch, NH + 3.4

New Hampshire + 4.2

Northeast + 2.5

Contiguous US + 2.5

Murray et al. 2021. Climate Trends on the Highest Peak of the 
Northeast: Mount Washington, NH. Northeastern Naturalist.

NOAA Climate at a Glance Time Series

1935-2018 Warmer Winter 
Temperatures across the region
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Long-term Pinkham Notch, NH Total Snowfall

Murray et al. 2021. Climate Trends on the Highest Peak of the Northeast: Mount Washington, NH. Northeastern Naturalist.
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-20.7 cm/decade
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-1.7 days/decade

Long-term Pinkham Notch, NH Day of Snowmelt
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Murray et al. 2021. Climate Trends on the Highest Peak of the Northeast: Mount Washington, NH. Northeastern Naturalist.

Maximum snowpack depth 
declined ~50%

Total snowfall declined ~25%

Snowpack melted 2 weeks 
earlier

Long-term Pinkham Notch, NH Snow Season Changes Since 1930
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AMC NH Huts and Lodges Snow Monitoring , NH

Location Elevation 
(feet)

Start of Snow 
Stake Record

Start of 
HOBO Record

Pinkham Notch 2032 1930 2007

Highland Center 1900 1990* 2007

Tuckerman Ravine 
Hermit Lake Shelter

3900 1990 NA

Carter Notch Hut 3288 1991 2011

Zealand Falls Hut 2640 1990 2010

Lonesome Lake Hut 2730 2007 2010*

* Data have significant gaps 



Carter Notch December 2023 Carter Notch Dec. 2023
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Snow Melt Timingé

HOBOs vs. Snow Stakes

ÅSnow stakes

ÅIn canopy opening

ÅSnowmelt = bare ground for at 

least 4 consecutive days

ÅHOBO

ÅUnder light canopy, paired with 

phenology plots

ÅSnowmelt = when surface 

temperature fluctuates diurnally
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Å Ranges 59 days

Å Good agreement
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Å Ranges 20 days

Å Good agreement

Å HOBO earlier
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Å Ranges 23 days

Å Ok agreement

Å HOBO earlier
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CSO is a community science campaign to measure snow.
Make your backcountry travels count! We need your help 
measuring snow depths in mountain places too vast for 

researchers to monitor. But we also want to know the snow 
depth near urban areas - anytime, anywhere is our motto.

www.communitysnowobs.org

Crumley, R. L., Hill, D. F., Wikstrom Jones, K., Wolken, G. J., Arendt, A. A., Aragon, C. M., Cosgrove, C., 
and Community Snow Observations Participants: Assimilation of citizen science data in snowpack 

modeling using a new snow data set: Community Snow Observations, Hydrol. Earth Syst. Sci., 25, 4651ς
4680, https://doi.org/10.5194/hess-25-4651-2021, 2021.

http://www.communitysnowobs.org/
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Make your backcountry travels count! We need your help 
measuring snow depths in mountain places too vast for 

researchers to monitor. But we also want to know the snow 
depth near urban areas - anytime, anywhere is our motto.
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On the Horizon 

@ AMC Research

Å Satellite imagery for snowmelt

ÅMerge snow data streams in 

Whites into one model

ÅContinue to promote CSO

ÅContests! Feb. SnowBlitz!

ÅLinking snow depth and melt 

timing with plant phenology

AMC Hut Winter Caretakers check alpine huts once 

every few weeks and make CSO observations!
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NESS (Northeast Snow Study)

Feasibility study to expand Automated Snow and Weather Monitoring System to the 
Northeastern US 

With federally appropriated funding through the United States Department of Agriculture Natural Resources 
Conservation Service (USDA NRCS), the University of New Hampshire and collaborators will assess the 
community needs for designing a coordinated network of automated snow and weather measurement stations 
ƛƴ ǘƘŜ 9ŀǎǘΣ ǎƛƳƛƭŀǊ ǘƻ ǘƘŜ ǿŜǎǘŜǊƴ ¦{ {bh¢9[ ƴŜǘǿƻǊƪΦ ¢ƘŜ b9{{ ǇǊƻƧŜŎǘΩǎ ǳƭǘƛƳŀǘŜ Ǝƻŀƭ ƛǎ ǘƻ ŎƻƳǇǊŜƘŜƴǎƛǾŜƭȅ 
monitor snowpack, weather and hydrological variables across elevational gradients and mountain ranges in the 
region. The network would include applications in:  

Å streamflow, groundwater and soil moisture forecasting,  
Å forest fire risk,  
Å snow and climate monitoring,  
Å climate model validation and data assimilation,  
Å remote sensing calibration and validation,  
Å wildlife and forest health,  
Å winter recreational use,  
Å enhancing our understanding of seasonal transitions and dynamics. 
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NESS (Northeast Snow Study)

Feasibility study to expand Automated Snow and Weather Monitoring System to 
the Northeastern US 
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