
VALUATION OF CARBON STORAGE AND ALBEDO
Between storing carbon in forests and reflecting energy 
from the sun, New Hampshire landscapes can substantially 
influence climate. When prices were given to the impacts 
that forests across the state could have on climate change 
due to these properties, ninety percent were more valuable 
standing and storing carbon, while only ten percent were 
more valuable being deforested to increase albedo.

METHODS
Carbon stored in forests was simulated with the coupled 
PnET-FrAMES model and validated using sensor data 
through the LoVoTECS and USGS stream networks. Albedo 
values were calculated from hyperspectral data collected 
with the AVIRIS instrument. Additional remote sensing data 
from the MODerate resolution Imaging Spectroradiometer 
(MODIS) sensor and is available at the NASA REVERB site 
(reverb.echo.nasa.gov/reverb). Citizen scientists in the 
Community Collaborative Rain, Albedo, Hail, and Snow 
network (CoCoRAHS) contributed winter albedo data. The 
Forest Albedo, Carbon, and Timber (FACT) model was used to 
calculate optimal management strategies and outputs.

Structural properties of New 
Hampshire’s landscapes hold 
importance for local and global 
climate. Densely forested areas 
store large quantities of carbon in 
trees and in the soil. However, when 
forests are disturbed, this carbon 
can be returned to the atmosphere 
and then contribute to rising global 
temperatures. Forests are also 
relatively dark and absorb much 
of the sun’s energy. In contrast, 
deforested areas reflect much of 
the sun’s energy, especially when 
there is snow cover. This reflective 
property, termed ‘albedo’, acts as a 
cooling mechanism and influences 
local and regional temperatures. 

CARBON STORAGE
From 1995-2014, the Merrimack River watershed 
sequestered between 101,000 and 208,000 tons of carbon 
per year. By mid-century, average net sequestration of 
carbon is expected to increase to between 586,000 and 
729,000 tons of carbon per year as a result of more favorable 
growing conditions and aging forests. By the end of the 
century, this quantity should decrease to between 91,000 
and 351,000 tons of carbon per year as forests age and 
become less effective at sequestering carbon. The range of 
values depends in part on the intensity of land use. 

ALBEDO 
In 2014, winter forest albedo ranged from 0.20 and 0.30 
(meaning that 20-30% of incoming solar radiation in the 
visible spectrum is reflected from the surface), while winter 
deforested albedo was found to be between 0.70 and 0.85. 
Summertime forested albedo ranged from 0.123 and 0.137 
and summertime field albedo was between 0.15 and 0.23 in 
fields.

New Hampshire’s Changing Climate, Land Cover, and Ecosystems
Through the years, New Hampshire’s landscapes have varied quite dramatically.  
During early settlement in the 1600s, the state was nearly completely forested, yet by the 
mid-1800s, over fifty percent of the state had been cleared for pasture, timber, and fuel. 
Today, after decades of regrowth, nearly ninety percent of the state is once again forested.
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