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Carbon Measurement

In Permanent Plots

Some methods are complex — .
some are simple

Complex tools require
specialized knowledge and
personnel

Simple tools and techniques
good for large novice groups.

Build on forestry traditions

Biometric approaches to C
measurement are widespread
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Plot Design

* 10 meter diameter plots (size for 10-20 trees per plot)
» Periodic biomass/carbon inventory (1-3 years)

All trees measured individually




Repeat measures allow estimation
of carbon gain

Pseudotsuga menziesii

Aboveground Biomass =
b + m*(DBH)¢
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Estimate ~46-50% of mass is carbon

Difference over time = carbon gain
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* Biomass estimated from DBH
* 46-50% of Biomass = C
« Repeat measures allow estimation of C gain
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Table 4. Parameters and equations* for estimating total aboveground biomass for all hardwood and softwood
species in the United States.

Parameters Data Max "dbh RMSE*
Species group B, B, points’ cm log units R’
Hardwood Aspen/alder/cottonwood/willow -2.2094 2.3867 230 70 0.507441 0.953
Soft maple/birch -1.9123 2.3651 316 66 0.491685 0.958
Mixed hardwood —2.4800 2.4835 289 56 0.360458 0.980
Hard maple/oak/hickory/beech -2.0127 2.4342 485 73 0.236483 0.988
Softwood Cedar/larch -2.0336 2.2592 196 250 0.294574 0.981
Douglas-fir -2.2304 2.4435 165 210 0.218712 0.992
True fir’hemlock —2.5384 2.4814 395 230 0.182329 0.992
Pine —2.5356 2.4349 331 180 0.253781 0.987
Spruce -2.0773 2.3323 212 250 0.250424 0.988
Woodland' Juniper/oak/mesquite —0.7152 1.7029 61 78 0.384331 0.938

* Biomass equation:

bm = Exp(Bo + By Indbh)
where
bm = total aboveground biomass (kg) for trees 2.5cm dbh and larger
dbh = diameter at breast height (cm)
Exp = exponential function
In = natural log base "e" (2.718282)
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*Most are errors of measurement units
*Most groups made errors

*Few errors that are not gross mistakes (mostly 2.54 x)



Repeat measures allow estimation
of carbon gain
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Figure 1. Carbon storage in a second growth forest over
time in tons (Mg) per hectare. For years 1977-1997,
measurements are based on a sample size of 20 plots
over ~50 ha. The 2008 data covers a 300 ha area, and
consists of measurements from 44, 314 m? plots. All data
is from curriculum-integrated student measurements in
forest ecology courses beginning in 1977. Bars represent
one standard error from the mean.




Repeat measures allow estimation
of carbon gain

Image by Robert Van Pelt: www.forestgiants.com



http://www.forestgiants.com/drawings.htm

Plot Design
* 10 meter diameter plots

» Periodic biomass/carbon inventory (1-3 years)
e Litter-fall collected and added to tree biomass increment for ANPP estimation

All trees measured individually
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15,621 to 50,742 merchantable BD ft removed
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Belowground Assumptions

t1

Belowground mass is
25% of above-ground mass

Image by Robert Van Pelt: www.forestgiants.com
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Soill C — Thor's Hammer Method

 Infrequent, intensive sampling
* 9% C measured using elemental analysis
* Very depth-dependent
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Figure 5. Positive relationships between NCER
and overstory diversity represented by
Shannon’s and Simpson’s diversity indices (A),
and overstory richness (B). Here the 5 most
abundant tree species are represented.
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Forests And Carbon

Permanent plots - A Critical Component

O Accounting for live tree fluxes is easy and repeatable in permanent
plots, and can be matched with DWD and soil C measurements

U Local permanent plot networks can increase mechanistic
understanding

U Tree pools are the big measurable pool

Effects on C through forest practices?

O Diversity Matters
O Species Matter
O Recovery of lost C after harvests?
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Multiple Methods

a 12

« Values From the Carbon
Literature (highly variable)
fron ~0-8 Tons hatyr

* Regional Carbon
Sequestration Models

— COLE ~ 1 Tons hat yrt
— Standcarb 2.0 R el
— LMS and FVS Age (years) |

— Direct Measurement

— Integration over stand

types
— Use of average values
(w/ error term)
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