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The Problem

Ambitious emission Targets Carbon sequestration

Forests will play a crucial role

New York: 
Forest cover: 61% 
Biomass: 3.2 billion tons
Carbon: 1.6 billion tons

New Jersey: 
Forest cover: 45% 
Biomass: 118.8 million tons
Carbon: 59.4 million tons

New York: 85% of its 1990 state 
wide GHG emissions by 2050.
The Climate Leadership and Community 
Protection Act 2019

New Jersey: 80% of its 2006 state 
wide GHG emissions by 2050.
Global Warming Response Act

Biomass solution



Remote sensing
LiDAR suggests a decline in aboveground 

New York forest biomass in recent years

Ground truthing
What are site-level carbon 

sequestration trends and do they 
align with landscape-level trends?

2001–2006 2006–2011

2011–2016 2016–2019

Tamiminia et al 2022



Cleanup
● No shrubs
● Each measured stem = new tree measurement
● Standardization of genus names

Pool Data
● 2006 removed due to sampling of 

different size classes.
● Included live and dead trees.

Select Sites
● 4+ years of stand-level fidelity or 
● 2+ years of plot-level fidelity

Methods: (1) Selecting Data



Methods: (2) Allometric Formulas

Literature search
Comprehensive and 
recent collection of 
allometric equations

Chojnacky 
(2014)

Genus-level equations
Family-level equations

Jenkins 
(2003)

Mixed hardwood equation



Methods: (3) Relative Biomass Calculation

Generating Biomass Equations
Exp(β0 + β1 ln(dbh))

Absolute biomass in kg

Calculating Plot Size
Trees with DBH < 10 cm: r=5 m

Several 2014 plots: r=20 m
All others: r=10

Area in hectares = πr2x 10-4

Relative Biomass
Biomass in kg x 10-3 / 
plot area = Mg of 

biomass per hectare



Methods: (4) analyzing data in python

Compute statistics

Combine (sum) by year, 
group #, and genus. Find 

mean, standard error, 
and linear regression line.

select Biomass (Mg hA-1)

Column in CSV file with 
value for each tree in 

each forest plot.

Create graphs
Total biomass vs. year for all 
trees and by genus (top 5) at 
each site. Compare all sites 
together: biomass vs. year 

and rate of change. 



Ecoregions derived 
from United States 

Environmental 
Protection Agency, 

2022
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Case study 1: Succession 

Mercury
Mercury is the closest

planet to the Sun

❖ Perception that younger forests sequester more carbon due to 
quick growth and higher density. Heterotrophic respiration from 
disturbance might actually result in CO2 release larger than NPP.

❖ For most species, mass growth rate increases continuously with 
tree size, and large trees actively fix large amounts of carbon. 
(Stephenson et al. 2014)

❖ 98.9% of North American tree species have an increasing mass 
growth rate in the largest trees (>100cm DBH)

❖ Hutcheson Memorial Forest, two sites: 60 year old secondary 
successional forest, old growth forest >300 years old

❖ New York Botanic Garden: Old growth Thain Forest is the oldest 
uncut upland forest in New York City.



Hutcheson Memorial Forest and NYBG



Case study 2: Fire
 Nj pine barrens upland forests



Nj pine barrens upland forests



Nj pine barrens upland forests



different Fire management scenarios Reference: Scheller et al. (2011)



Case study 3: Disease



Catskills Southern Hardwood By GEnus



Reference: Flower et al, 2013.

Effects of Emerald Ash Borer (EAB) in NW Ohio



Study Limitations 

Site Inconsistency
Only some plots had a 

permanent rebar 
center; the majority 
were moved around 

every year.

Limited data
We eliminated data 
that was inconsistent 

or insufficient - 
reducing our overall 

pool of data

Unidentified species
Many species were 

unidentified or “best 
guesses”

Questionable trends
2016 Sterling Forest 
Location A shows 
huge unexplained 

peak in biomass, 2014 
different methods 



Final thoughts

Our results

-HMF and NYBG show 
slight increases in 

biomass
-Pine Barrens results vary 

due to fire history and 
study limitations

-Catskills show decline 
due to emerald ash borer

statewide trends

Satellite data shows an 
overall decline in 

aboveground biomass of 
forests in recent years.

Conclusion

Statewide trends mask 
complex ecosystem dynamics 

that vary dramatically 
between forests.
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