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Prerequisites

A Post Kyoto developments versus
Terrestrial Ecosystems Full Carbon
Account (FCA)

A High variability of reported results of
estimation

A High and mostly unknown uncertainty

A Could the uncertainty of the FCA be made
acceptable for policy makers?



Need of Terrestrial Biota Verified Full
Greenhouse Gas Account

A Key words: Full, Verified, Uncertainty

A Full: ALL ecosystems, ALL land classes and ALL
processes | spatially explicit and continuously in
time

A Verified: (1) reliable and comprehensive

assessment of uncertainties; (2) possibility to
manage uncertainties up to an acceptable level

A Uncertainty is an aggregation of insufficiencies of
outputs of the accounting system, regardless of
whether those insufficiencies result from a lack of
knowledge, intricacy of the system, or other causes

A Need of synthesis: what is current state of
knowledge of terrestrial ecosystems carbon
accounting?



Major principles of the FCA: Integration,
harmonization and multiple constraints

Terrestrial Biota Full Carbon Account
IS a dynamic very complicated

open stochastic fuzzy system (... full
complexity problem)

The direct verification of results of
FCA is not possible

Structural uncertainty cannot be
reliably recognized within any
iIndividually used method

Landscape-ecosystem approach
Process-based models

Flux measurements

Multi-sensor remote sensing concept
Inverse modelling




IIASA landscapecosystem approach: a semi
empirical background of FCA

w As comprehensive as possible following the requirements of
the applied systems analysis

w Relevant combination of flwxand pootbased approaches

w Strict monesemantic definitions and proper classification
schemes; harmonization of these with other approaches

w Explicit intraand intersystem structuring: optimization of
Input data; explicit algorithmic form of accounting schemes,
models and assumptions

w Spatially and temporally explicit distribution of pools and
fluxes

w Correction of many year average estimates for environmental
and climatic indicators of individual years

w Assessment of uncertainties at all stages and for all modules
of the account; intra-approach uncertainty

w Comparative analysis with independent sources, harmonizing
and multiple constraints of the intermediate and final results



Structure of the Integrated Land Information System

Background layers

-Administrative division
-Ecological regionalization
-Climatic data
‘Land cover 1990
‘Landscapes
-Soils
‘Vegetation
‘Forest
etc.

Regional
GIS datasets
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Measurements in situ

‘Live biomass
‘NPP
-Coarse woody debris

-Decomposition of organic matter
-Soil resperation
‘N & C concentration in

rivers/lakes
etc.

Parameterized
hybrid
land cover
of Russia
2005

Data of inventories
and serveys

-State Land Account
-State Forest Account
‘Vegetation Fire
-Insect outbreaks
-Agriculture yield
etc.
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Remote sensing data

‘Land cover dynamics
-‘Physical parameters
of processes
-Disturbances
etc.

Unified dataset of ground
truth

etc.
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Multi-sensor remote sensing concept
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Biomass by radars
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Hybrid land cover T a background of the
Integrated Lapd Information System
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