Plan Vivo Guidance Notes- Measuring carbon uptake in land use systems

Carbon pools
Carbon is stored in forestry and agriculturd systems in a number of different pools
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The decison over which pools to measure should be based on @ the probability of carbon
flux in any given pool and b) the cost of measurement in comparison to the market vdue of
cabon. The flux in any pool will depend on the land use sysem in question: tree biomass
will be the mogt important pool in afforedaion, but non-woody vegetaion could be
important in naturd foret management. Soil carbon can dso be Sgnificantly effected - both
pogtively and negetively - by land use change It is important thet the flux in any pool thet
may be expected to decrease is estimated.

In the Scold Té project it is assumed that soil carbon will remain congant. Thisisa
consarvative assumption as soil organic matter is usudly greater under forests than
in agriculture or pasture. However due to the difficulties of monitoring soil carbon
any increasesin soil carbon are not included in the carbon offset caculations.

M easuring carbon fluxes

The cdculation of carbon sequedraion will reguire esimation of how these carbon pools
change over time. Cabon is accumulaed through growth of living biomess and by the
accumulation of litter, woody debris and soil organic metter; carbon is logt through the
decomposition of dead organic mater and tree products in thinning and harvesing. The
fallowing informetion will be required to etimate carbon fluxes

Growth and yield data
. Biomass coefficients
Above ground biomass Density of wood
carbon content of biomass
Below ground biomass |Estimated root:shoot ratio
Necro Dead wood and litter production rate
mass decompostion rae
. Humification rate
Soil carbon Rate of oxidation of soil organic maiter
Forest products life span of products




Above ground biomass

Biomass coeffidents which reate tree diameter, heght or timber volume to above ground
biomass are avalable for many species and foret types Forestry yidd tables may be
avalable for cetan species and will provide daia on timber production, while fidd surveys
can provide diameter and height data. If biomass coefficients do not exist for the species n
question they may be cdculaed through dedtructive sampling of the vegetation and
regresson andyss.

The carbon content of dry weight biomass is approximady 50%. However, the basc densty
(oven dried weght of a daed volume of maerid) will vary among species and dte
conditions. There are data published on basc densties of many common spedies, if this is not
avalable basc dendty will have to be cdculaed a pat of biomass surveys

Below ground biomass

The measurement of root biomass can be codly. However roots can meke up a sgnificant
pat of tree biomass, often around 33%. It may be possble to use published data on stem:root
biomass raios otherwise equations However, if daa are not avalable for the species in
guestion consarvaive egimates should be used. Actud beow ground biomass for species in
guestion may be estimated using destructive sampling techniques.

Dead wood and litter

Thee carbon pools may be estimaied by moddling the rate of production of dead wood and
litter and the rate of their decompodtion. These data may be obtained from the literature but
caution should be used when using data gethered from different ecosystems.

Soil carbon

Although soil carbon can make up a dgnificant proportion of foret carbon sodk it is difficult
and expensve to measure. Unless activities specificaly am to increese soil organic metter
the cogt of edimaing and monitoring s0il carbon may outweigh the vaue of resulting carbon
credits.

In many cases foredtry activities will tend to increase soil organic metter and it will be safe to
assume tha soil carbon will remain condant and therefore does not reguire quantification.
However, in some cases, land use activities can reduce soil carbon, especidly tree planting on
waterlogged peaty soils, and would represent a significant source of leskage if not measured.

Forest Products

The rae a which carbon stored in wood products is relessed to the amosphere as carbon
dioxide depends on the fae of these products Carbon in fudwood will have a very short
resdency time while carbon in timber used for fumiture will have a much longer average
resdency time. The proportion of timber being used for different purposes will have to be
esimated dong with the average life span of the products.

Biomass surveys

It may be posshle to edimate some of these fluxes from published literature. However, even
when daa ae avalable in the literature it is strongly recommended to cary out fidd
measurements in the target area, especidly fa tree growth which is highly dependant on
environmentd conditions. This will incresse the evidence-base for offsst caculations and
improve purchaser confidence in a projects carbon accounting.



A number of publications are avalable which give advise of the design of biomass surveys
(seelinksin the Plan Vivo web Site). Some key condderations are highlighted below:

Samplingdesign

The edimation of biomass accumulaion by planted trees and other vegetation require growth
and yidd daa Data on standing biomass alone in not sufficient to calculate carbon
sequestration. Growth data may be collected by the establishment of permanent sample plots
where individud trees are measured over a number of years However, to begin with growth
daa may be edimated through chronosequence sampling, i.e sampling in vegeation of
different ages to edimate tree growth. To cary out chronosequence sampling plots of
different ages will have to be identified. If growth is seasondly dependent, growth rings may
be used to deermine dand age, othewise age must be estimaed by locad reports
Chronosegquence sampling assumes that differences observed are due to the difference in age
among plots and not due to differences in the environment. Sampling should therefore try to
minimise environmenta  effects by dratifying sample plots into a number of environmenta
cdassees Such drdification should be based on the variaion in environment (dtitude, climate,
soil type etc.) found in the project area.

Sampling period

It is recommended that for initid prediction of biomass accumulaion data is obtaned for a
leest 5 points over the proposed rotation. The annud increment of a gand will vary over the
rotetion often following an 'Sshgped’ curve, i.e. after an initid dow rae, growth will become
more rgpid before dowing down again as the crop ages (see figure bdow). It is therefore
important to sdect the mogt agppropricte dand ages to maximise the eficiency of sampling
effort.

This is illugrated by the following grgph showing the growth of ok yidd dass 4 over 150
years. There is little difference in biomass after year 100 and measurements after this point
ae less likdy to detect changes than measurements in the period from 20 to 80 years
Likewise prior to year 20 biomass accumulation is dow and repested messurements in the
period will not judtify sampling effort.
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Samplingintensty

Initid biomass surveys do not have to be vey ddaled to dlow prdiminary carbon
etimations. However carbon etimaes should be evidence based, i.e the levd of survey
intengty should be stated, and estimates should be refined as more data becomes available.

The number of sample plots used depends on the required levd of precison for carbon
edimates and the level of vaidion that exigs in the vegetation in question. Biomaess survey
manuas should be consulted for more dels of how to cdculate gppropricie sample sze

In the Scold Te project permanent sample plots have been established in each of the
three project ecoregions. Circular sample plots are used with a 18m radius (gpprox
1000m2) for trees >30cm dbh, and 5.6m (gpprox 100m2) trees 10-30cm dbh. Dbh
and height are measured every 3 years.

Survey Teams
Community technicians from famers groups could be asked to asss with biomass surveys

with technicd assgance and supervison from the technicad team. The involvement of locd
people in the collection of fiedld data not only enhances the trangparency of the carbon
quantification procedures but aso helps to develop locd skills and reduce the dependency on
externd technica assstance.



