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Activation energy of Vo max Ea J/mol
Intercellular partial pressure of O2 C ppmv
Potential electron transport rate J max at 25°C mmols/m2/s
Activation energy of J max Ea J/mol
Curvature parameter of J max Ed J/mol
LEAF Electron-transport temp. response parameter S J/mol/°K
PHOTOSYNTHESIS Curvature of response of electron transport to 9 An/PPFD
irradiance
Michaelis-Menten constant of Rubisco for CO2 Kc at 25°C Pa
Activation energy of Kc max Ea J/mol
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Leuning Constant gl
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All sided area/projected area unit less
X parameter (ellipsoidal distribution) X v/h
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Absorbed PAR
Midday Vapour Pressure Deficit
Potential Evapo-transpiration
Midday Stomatal Conductance
Interception
Transpiration
Water Use Efficiency
Gross Primary Production
Net Primary Production
Net Ecosystem Exchange
Leaf Respiration
Leaf Production
Leaf Biomass
Mobile Carbon in Leaves
Leaf Specific Mass
Mean Leaf Life
LEAF PHYSIOLOGY AND Leaf Area Index
RELATED VARIABLES Leaf C/N ratio




TREE ABOVEGROUND
COMPONENTS

Sapflow

Mobile Carbon in Wood

Wood Respiration

Wood Production

Tree Ring Width

Basal Area

Vigor Index

Sapwood Area

Mean Tree Diameter

Saplings Density

Tree Density

Aboveground Biomass

TREE BELOWGROUND
COMPONENTS AND SOIL

Belowground Biomass

Soil temperature

Water Stored in Soil

Drainage + Runoff

Fine Litterfall

Gross Litterfall

Fine Root Biomass

Fine Root Production

Fine Roots Respiration

L + F organic matter

A + B organic matter

Soil organic matter

L + F CO2 efflux

A + B CO2 efflux

Heterotrophic respiration

Maintenance respiration

Growth respiration

Soil CO2 efflux

SOM Decomposition rate

Growth intensity, (length of the growth period

Leaf Carbon allocation

Fine roots Carbon allocation

Coarse Roots Litter

UNDERSTOREY

Water Use Efficiency

Transpiration

Gross Primary Production

Net Primary Production

Leaf Respiration

Wood Respiration

Fine Roots Biomass

Leaf Area Index

Leaf Biomass

Aboveground Biomass

Belowground Biomass

Fine and medium Wood Biomass

Coarse Wood Biomass
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The model GORCAM (Graz / Oak Ridge Carbon Accountng Model)
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Model results: fuelwood plantation on agricultueaic
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name of instrument/ font of data

kind of measurement

cost

Instruments needed to run the
model

computer

3000 € (enterprise scale)
6000 € (regional scale),
15000 € (national scale)

Instruments only for direct]
validation (not necessary if you
use data from existing eddy
covariance tower-i.e.
CarboEurope IP, Carboitaly..)

Standard equipment for forest
inventories (i.e. laser relaskope 14000 €
laser ipsometer, GPS, handheldStand measurement, dead wood
computer etc.) measurement
Standard equipment for biomass|
analysis (i.e. Increment auger,
ground vegetation and litter| 17000 €
sampler, chain saw, handsaw,
Instruments for direct fieldbuzz saw, precision scale, dryer,
measurements carbon analyser etc.) Biomass carbon analysis
Standard equipment for soil
carbon analysis (soil auger,
matenals for sql sample| 20000 €
preparation,  precision  scale,
drying chamber, carbon analyser|
etc.) Soil carbon analysis
Analysis of field data, collection 3000 €
(Mobile) Computer and analysis of industrial data
Literature analysis and collection
of existing data sources on
biomass, soil, climate and 2500 €
products, analysis of forest
Instruments for indirect}(Mobile) computer management plans
measurements Analysis of biomass, soil, climate
and product data, analysis of forest| 5000 €]
Database management plans
Spatial analysis, analysis of forest| 5000 €
GIS management plans
Timing Direct field measurements dependent on weather conditions

Data elaboration

The model renders the whole managed carbon cycle by bookkeeping mechanisms comparable to
the IPCC-Guidelines. The application is constructed to use existing data i.e. forest inventory data.
Then it can be applied in a very efficient way. Information gaps i.e. soil carbon data in Europe can|
be filled by sampling of existing research plots. Generally the application of instruments for
measurement and validation depends on the target of the simulation (i.e. precision of the prognosis|
for scientific or management tasks)

56



BIOME BGC

name of
instrument/ font kind of measurement cost
of data
Instruments needed to run the|
model Computer 2500
GILL sonic|
Inst . - di anemometer wind speed/sonic temperature measurement 11300
nstruments only for direc
validation (not necessary if you LI-COR th 705002
use data from existing eddy]?P€n P& . .
covariance tower-i.e. analyser CO2/H20 mixing ratio 16200
CarboEurope IP, Carboitaly..) [computer data acquisition 1500
other radiation, air temperature, wind speed,
Jinstruments precipitation, LAI, etc. 5000
literature Eco-physiological characteristics of the site n.a,
Instruments for direct field
measurements Soil analysis 100/ sample
meteorological
station LAI measurement (once a week) n.a,
|literature Other eco-physiological data 0
Instruments for indirect Meteorological data acquisition (historical datal
measurements available) 0
meteorological [Meteorological data acquisition (no historical data
station available) 3000
Timing one year of measurements is the minimum requirement for validation and for meteorological

data

Data elaboration

Processing of raw eddy covariance data is time-consuming and labour intensive work. [
commercial software is used less labour work is needed.

GOTILWA+
name of
instrument/ font kind of measurement cost
of data
Instruments needed to run the | Computer 2.000€
model
lAnemometer wind speed/sonic temperature measurement 8.300€
Instruments only for direct LI-COR 7500/CO2/H20 mixing ratio 15.600€
validation (not necessary if youjopen path CO2
use data from existing eddy analyser
covariance tower-l.e. Computer data acquisition 2.000€
CarboEurope IP, Carboitaly..) - — — .
other soil  respiration, LICOR, radiation, air[15000 + Cca: 20.000€
Jinstruments temperature, wind speed, precipitation, LAI, etc.
detailed siteMeasurements : Eco-physiological characteristics|Field work and datal
inventory of the site (30x30m) with LICOR, soil water|processing and validation —

Instruments for direct field
measurements

content (TDR100), litterfall collection, cutting /|
puling ground vegetation (above- and
belowground), litter, branches, roots and
cellulose decomposition estimation with litterbags
under organic soil horizons

(250€/day+transport 100€);
4500€/y personal costs

meteorological
measurements

Air temperature and humidity (open area, forest|
stand under tree canopies, above tree crown —|
only for selected PRP, wind speed and direction,
precipitation/deposits, soil temperature. In some|
case plot stem flow measurements for limited
period (calibration)

Field work and datal
processing and validation —
(250€/day+transport  100€);
4500€/y personal costs

Instruments for indirect
measurements

Timing

Data elaboration
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ROTHC

name of
instrument/ font kind of measurement cost
of data
Instruments needed to run the|
model Computer 2500
Instruments only for direct
validation (not necessary if you
use data from existing eddy]
covariance tower-i.e.
CarboEurope IP, Carboitaly..)
Instruments for direct field Soil analysis 100/ sample
measurements Monthly vegetation analysis (i.e. monthly input of]
plant residuals) 500
|literature Other eco-physiological data 0
Instruments for indirect Meteorological data acquisition (historical datal
measurements available) 0
meteorological [Meteorological data acquisition (no historical data
station available) 3000
Timing one year of measurements is the minimum requirement
Data elaboration
WBE model
name of
instrument/ font kind of measurement cost
of data
Instruments needed to run the|
model
Instruments only for direct
validation (not necessary if you
use data from existing eddy]
covariance tower-i.e.
CarboEurope IP, Carboitaly..)
Laser Relaskope [Dbh measurement 2300
Ipsometer Laser*|H measurement 4000
Instruments for direct field L L .
Measuring increments and estimating basic wood
measurements >
Increment borer* |density 200
Angle-account sampling 15 ha/day per person
Instruments for indirect Using data collected for Forest Plans no direct field measurements are need
measurements
To estimate aboveground carbon stock only 1 diameter distribution is necessary
Timing

To estimate carbon sink 2 diameter distributions are need: data previously collected with Forest

Plans can be compared with direct field measurements

The application of allometric eq. is very simple, but more detailed elaborations can be proposed

Data elaboration

in order to identify and quantify uncertainties and to analyse the Dbh-H relationships. To
estimate specific data for the basic wood density other analyses and instruments are need.

*= not essential
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GORCAM

name of instrument/ font of data

kind of measurement

cost

Instruments needed to run the
model

computer

3000 € (enterprise scale),
6000 € (regional scale),
15000 € (national scale)

Instruments only for direc]
alidation (not necessary if you
use data from existing eddy
covariance tower-i.e.
CarboEurope IP, Carboitaly..)

Standard equipment for forest
inventories (i.e. laser relaskope

laser ipsometer, GPS, handheldStand measurement, dead wood 14000 €
computer etc.) measurement
Standard equipment for biomass|
analysis (i.e. Increment auger,
ground vege_tatlon and litter| 17000 €
sampler, chain saw, handsaw,
Instruments  for direct fieldlbuzz saw, precision scale, dryer,
measurements carbon analyser etc.) Biomass carbon analysis
Standard equipment for soil
carbon analysis (soil auger,
materlal; for spﬂ sample 20000 €
preparation,  precision  scale,
drying chamber, carbon analyser|
etc.) Soil carbon analysis
Analysis of field data, collection 3000 €
(Mobile) Computer and analysis of industrial data
Literature analysis and collection
of existing data sources on
biomass, soil, climate and 2500 €
products, analysis of forest|
Instruments for indirect}(Mobile) computer management plans
measurements Analysis of biomass, soil, climate
and product data, analysis of forest| 5000 €
Database management plans
Spatial analysis, analysis of forest 5000 €
GIS management plans
Timing Direct field measurements dependent on weather conditions

Data elaboration

The model renders the whole managed carbon cycle by bookkeeping mechanisms comparable to|
the IPCC-Guidelines. The application is constructed to use existing data i.e. forest inventory data,
Then it can be applied in a very efficient way. Information gaps i.e. soil carbon data in Europe can|
be filled by sampling of existing research plots. Generally the application of instruments for
measurement and validation depends on the target of the simulation (i.e. precision of the prognosis|
for scientific or management tasks)
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