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Prerequisites

ÅPost Kyoto developments versus

Terrestrial Ecosystems Full Carbon 

Account (FCA)

ÅHigh variability of reported results of 

estimation

ÅHigh and mostly unknown uncertainty

ÅCould the uncertainty of the FCA be made 

acceptable for policy makers?



Need of Terrestrial Biota Verified Full 

Greenhouse Gas Account

ÅKey words: Full, Verified, Uncertainty

ÅFull: ALL ecosystems, ALL land classes and ALL 
processes ïspatially explicit and continuously in 
time

ÅVerified: (1) reliable and comprehensive  
assessment of uncertainties; (2) possibility to 
manage uncertainties up to an acceptable level

ÅUncertainty 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

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



Major principles of the FCA: Integration, 

harmonization and multiple constraints

Landscape-ecosystem approach

Process-based models

Flux measurements

Multi-sensor remote sensing concept

Inverse modelling

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 

individually used method



IIASA landscape-ecosystem approach: a semi-
empirical background of FCA

ωAs comprehensive as possible following the requirements of 
the applied systems analysis 

ωRelevant combination of flux- and pool-based approaches
ωStrict mono-semantic definitions and proper classification 

schemes; harmonization of these with other approaches
ωExplicit intra- and intersystem structuring: optimization of 

input data; explicit algorithmic form of accounting schemes, 
models and assumptions

ωSpatially and temporally explicit distribution of pools and 
fluxes

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

ωAssessment of uncertainties at all stages and for all modules 
of the account ςintra-approach uncertainty

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



Structure of the Integrated Land Information System



Multi-sensor remote sensing concept

Å NOAA AVHRR

Å MODIS

Å GLC-2000

Å MODIS-VCF

Å LANDSAT TM

Å ENVISAT MERIS

Å ENVISAT ASAR 

Å JERS

Å ERS-1 and ERS-2

Å ALOS PALSAR



Biomass by radars

Last results (Santoro et al. 2010) 

report possibility for assessing the 

growing stock up to 300-350 m3 with

uncertainty of 10-15%

Courtesy by C.Schmullius



Hybrid land cover ïa background of the 

Integrated Land Information System
(1 km resolution)

Method: Schepaschenko et al. 2010


