Factors affecting soil carbon accumulation
in Massachusetts forests

Integrating geology/geography, vegetation, and soil properties as factors
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Soil carbon cycle

- X

Atmospheric carbon pool

A 3.3 times

Soil carbon pool
(Lal et al., 2004 — Science)

DEAD ORGANISMS AND
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FOSSILS AND FOSSIL FUEL

(https.//www.hungryfortruthsd.com/blog/how-the-carbon-cycle-affects-agriculture)



Why soil carbon is important?
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Soil could provide up to 25% of the mitigation potential attributed to natural climate solutions



Soil carbon accumulation M

What controls soil carbon accumulation
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Soil carbon accumulation M

What controls soil carbon accumulation
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Geologic/geomorphic factors M

Landscape (slope)
LiDAR terrain data (elevation)
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Parent materials — Till and coarse deposit formation M

1. Early retreat Py 2. Continued retreat and sorting

fine deposit

coarse deposit
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(Images and video generated by Gemini)




Vegetational factors

Site level:

* Forest type
« Tree density (number of trees / 0.2 acre)
» Coarse wood debris (CWD) stock

« etc.
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«— length & diameter of individual CWD (0.2 acre)

Decaying level classes (Sound; Partial; Decayed)
— Multiplying different wood densities by classes
0.17

Sound Partial
0.40 0.29
(Harmon et al. 2008)

Decayed
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Parent material group

Forest type

non-commercial
. white/red pine

spruce fir

pitch pine/scrub oak
northern hardwood
birch/red maple
oak

swamp softwood

swamp hardwood




Field data collection & POM/MAOM fractionation

Leaching,
ex vivo modifica-
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Potential factors in this study

M

12

(ter: IIerat?J re; SR ElE I(_:Ir;v:’::i?r)f ig ::)eI:\t S C S0
Do vy | ’ | PeTeMt [ (Measured) [] (SSURGO)
Forest Tree Tree Non-tree ) {
type [ species { growth § covers { 9 I
\\ Duff
Depth yay
Density horizon
| Total C NDanth
L - SOC H POC/MAOC
w 0-10 cm 0-10 cm
10-20 cm 10-20 cm
Chemical properties || 20-30 cm 20-30 cm




SOC & POC/MAOC stocks by soil depth

Total C stock (Mg C ha™ )
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Numeric factors affecting SOC stocks

Geo factors
GIS-based

Veg. factors
Data inventory

Soil factors

Field & lab measured
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Standardized effect size (3; 95% CI)
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Numeric factors affecting POC/MAOC stocks
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Non-numeric factors affecting POC/MAOC stocks M
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Main messages M
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 Geographical + Geological, vegetation, soil property factors
— SOC accumulation & MAOC stocks

Soil depth  0-10 20-30 0-10 20-30

Elevation X >< X

Slope angle X X Keep moving forward

Depth to bedrock >< v Wetland C project

Parent material Deposit Till Deposit — Expand coverage K
LLCOIC Y v '3C & >N — Soil erosion

Tree type Conifer

Decaying woods >< >< v/ Causal relationship via path analysis
Duff depth X X e

Duff density

Silt+Clay X X
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