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Project Monitoringo

Components:
A Carbon stocks

_eakage
Project Emissions

Project implementation
I Forest Establishment

I Forest Management

I Project Boundary




Project Monitoringd Goals:

A Estimate GHG sequestration or avoidec
emissions by project
I Estimate changes in carbon stocks
| Estimate emissions caused by project

Pzl | Overall Goal:

I Conservatively estimate changes with low
uncertainty, minimizing errors
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Project Monitoring

A Detailed monitoring plan will need to be
created for each component monitored
| Standard operating procedures for collectic
I Excel data sheets and calculation tools
I Frequency of collection
I Tools to monitor and reduce error
I Protocol for data storage

I Project member responsible for data
collection, analysis and storage =
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Accuracy and precision
A Accuracy: A Precision

i aareement between the T illustrates the level of
g agreement among repeated

true value and repeated measurements of the same
measured observations or quantity

estimations

Accurate Precise Accurate and Precise
but not precise but not accurate
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Accurate but Inaccurate
Imprecise but precise
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Define project boundary

A For accurate measuring and monitoring
boundaries must be clearly defined fro
start of project

I Also a requirement for project registration
A Monitor to show boundaries do not

change through project due to
encroachment, disturbance




Define project boundary

A Maximize the area for carbon credits

A Easy and efficient to monitor and verify
using GPS

A Excludes areas that have little to no
carbon benefit

A Excludes areas where baseline carbon
stocks (and leakage) are more difficult tc
estimate than the potential carbon benef
warrants (e.g., villages) 3
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Define project boundary

AProject can vAry
10000s ha

A Project can be one contiguous block
OR many small blocks of land spres
over a wide area

A One OR many landowners

AOnly includes lands that meet
eligibility conditions




Principles of monitoring carbon

A Methods for measuring carbon credits are
based on measuring changes in carbon stc

A Not practical to measure everythingso we

U) sample
A Sample subset of land by taking relevant
measurements of selected pool component
plots

A Number of plots measured predetermined t
ensure bothaccuracy andprecision
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Principles of monitoring carbo

A There is a tradeoff between the desired
precision level of carbostock estimates and co

A In general, the costs will increase with:

Greater spatial variability of the carbon stocks
I The number of pools that need to be monitored

I Frequency of monitoring;
I Complexity of monitoring methods.

A Stratification of the project lands into a numbe
of relatively homogeneous units can reduce th
number of plots needed. &
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Stratify Project Area

A

If different areas will contain different amounts (
car bon, Ostrati fyo pr
Ostratao

Stratify based on factors that will affect CARBO
stock

One stratum can be made up of one large block
land or several small blocks of land, as long all
blocks have similar carbon stocks

Baseline strata:
B Grazing larid10,000 ha
[ Crop land 8,000 ha

[1 Not part afarborproject /s,
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Stratify Project Area

Will most likely have separate strata for
baseline and monitoring

Must monitor area of each strata over proj

Area and number of strata may change ov
life of project

Baseline strata:
Grazing larid10,000 ha
Crop land 8,000 has
Not part @farborproject
Project strata:

Agroforestry

\uf

Natural forest restoratlorUs AID
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Stratify Project Area

Land use

Slope

Drainage e.g. flooded, dry
Elevation

Proximity to villages, towns
Age of vegetat.
Species composition, stand m




Sampling Design:
Type of plots

A Permanent plots

Statistically more efficient for
measurements through time

Permit verification

Must mark trees to track ingrowth and
mortality

A Temporary plots

I Measurements made only one time
A Preliminary data =
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I Non-tree pools




Sampling Design:
Number of plots

A Number of plots:

I ldentify the desired precision leve
A +10 % of the mean is most common

but as low ast20 % of the mean coulc
be used

A Collect to estimate
variability of carbon stocks




Sampling Design:
Number of plots

A

A

More variable C stock# more plots
needed for precision level

If a stratified project area requires more

plots than an unstratified are®
remove 1+ strata

If strata analyzed togethéy C stocks
In each stratacannot be reported




Sampling Design:
Number of plots

A Non-tree biomass pools:

I Above method can be used

I OR: # nontree pools in proportion to
# tree plots

For example:
I For every tree plot, sample:
» Single 100 m line transect for dead wood
» 4 subplots for herbaceous, forest floor,
soll
I May result in large variance, but overall
amount small in comparison to tree s
carbon stock hd




Achieving Precisioa Noel Kempff







Sampling Design:
Shape of plots

A  Trees

I Large treesfew, very spread out
'|' Small treesmany, close together




Sampling Design:
Shape of plots
A Nested plots

efficient for regenerating forests with
trees growing into new size classes
Plots can be either circular or square

~10 stems per strat
determine plot size

A Single size plots

I Requires lower expertise

I can be efficient where trees will be planted and
will be singleaged i\@




Sampling Design:
Shape of plots

The schematic diagram below represents a three-nest circular sampling plot.
A

Large plot i _

_ Intermediate plot i Small ploti
radius 20 m, _
trees > 50 cm radius 14 m, radius 4 m,

dbh trees 20-50 cm dbh trees 5-20 cm dbh
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Frequency of measurement

A For CDM verification and
certification must occur every five
years

A It is therefore logical to re
measure at this time

A However, for slowly changing
pools such as soll it will be
necessary to measure less
frequently




Field Measurement Techniqg
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Carbon vs Biomass
Generally:

Carbon = 50% of Biomass




Create Plot

A Install permanent measuring and
monitoring plots in a standard design
I Permanently mark plot center and locate with a
GPS

Plots marked with
rebar and PVC,
trees marked
with aluminum
nails and tags
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Estimate carbon pools
tree biomass

A In each strata, measuré
DBH of appropriate siz
trees

A DBH measured at 1.3
above the ground with
DBH tape




