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Research Forests: Tackling the problem of increased anthropogenic CO2 
emissions

Image Source: Joel Labella, 
Drone Image of LLF, 2020Image Source: Colgate University Forest Carbon Inventory 

and Projections, 2018

Image Source: Wesleyan’s Sustainability Strategic Plan, 2020



Connecticut and Long Lane Forest History

Image Source: Connecticut Forest and Park Association
Image Source: Long Lane Farm, Wesleyan University, 2018



Field Component

● Plot setup
○ DBH sampling / tree identification
○ Soil sampling

■ Bulk density
■ % Carbon

Tree Tag on a red 
maple in Plot C

Soil auger for bulk 
density

Xavier Lopez taking 
soil sample for % 

carbon
(Image by Phil Resor)



Laboratory Component

● Tree carbon equation (Jenkins, 2004)

● Soil calculations
○ Bulk Density
○ %C

biomass = e(β_0 + β_1(ln(DBH))

Microbalance and 
tin capsules for 

soil analysis 

Elemental 
Analyzer in 

Limnology Lab
Soil for bulk density 

calculation from Plot A



Long Lane Farm



Treemap showing the relative 
proportions of 140 identified trees. 
Numbers represent count of species in 
the sample, any unnumbered species 
only had 1 individual.

The groups follow the categories of 
Jenkins et al. (2004):
mb = soft maple / birch
mh = mixed hardwood
mo = hard maple / oak / hickory / 
beech
tf = true fir / hemlock
na = species not listed in Jenkins et al. 
(2004).

This figure excludes the 28 
unidentified trees in our sample.

Tree Species



                1   
             1: supplejack

The majority of 
understory 
plants are 
non-native

Understory Species



Tree 20 is the 
largest tree in our 
sample, a Red 
Maple with a DBH 
of 85.6

The histogram (80kg bins) shows the 
distribution of carbon per tree in our 
entire sample, while the bar chart 
compares total and mean 
aboveground carbon per plot.

The majority of our trees contain between 0-160 
kg of aboveground carbon, adding to a total of 
~19,000 kg.

Our plots vary greatly in their total and mean 
above ground carbon. 

The bar numbers are tree count (bottom) and mean carbon per tree (top)

Distribution of Aboveground Carbon



Total Carbon per Species
Figure A shows our 
entire sample. 

The numbers are average 
DBH of that species.

Red maple contained by far 
the most carbon, even 
excluding tree 20. 

Cherry was a large component 
of the carbon, almost rivaling 
Hickory even with half as 
many trees.

Figure B excludes outlier 
tree 20.



Soil Carbon Estimates



Total Carbon per Plot



Influences on Plot Carbon Storage

1. Quantity of trees

2. Average DBH (including outliers)

The bar numbers are tree count (bottom) and mean carbon per tree (top)



Successional Stage

Young forests have the potential to 
accumulate more carbon

Increased presence of red maples in NE 
adds potential for carbon storage

Aerial photos of the 
Long Lane Forest area 
from 1934 to 2020. The 
2020 photo was taken 

with a drone in 
November



Potential for Emissions Offset

2019 travel emissions: 1.65 × 106 kg C
Long Lane Forest: 1.98 × 106 kg C

➔ LLF would have to sequester 106 kg C in a single year to completely offset travel emissions

➔ Reduction of travel down to 1/10th of the current rate would increase the forests likelihood of 
sequestering a comparable amount of carbon

➔ Convert undeveloped land to forests!



Conclusions

● Field work
○ Established 8 plots
○ Tree and soil sampling

● Laboratory work
○ Tree carbon analysis
○ Soil analyses

● Forest analysis
○ Understory

● Carbon sink potential
1. More studies
2. Re- and afforestation
3. ↓ campus emissions

Class photo taken with drone [Missing Phia, Yuke, Kush]
(image by Joel Labella)





Aerial photos

Aerial photos of the 
Long Lane Forest 
area from 1934 to 
2020. The 2020 
photo was taken 
with a drone in 

November



Potential Questions / Answers

1. Plot setup
2. Lab components
3. Equations
4. Comparisons to other 

research forests
5. Comparisons to Northeast
6. Wesleyan’s goals
7. Future directions for forest
8. Forest history


