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Main idea:Main idea:

Distr ibuted inventoryDistr ibuted inventory
�

uncer tainty estimationuncer tainty estimation
�

uncer tainty decreasinguncer tainty decreasing



I llustrations:I llustrations:

on the basis of IPCC Methodology on the basis of IPCC Methodology 
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I r regular ity of industry locationI r regular ity of industry location



I r regular ity of emissions  
of harmful substances into the atmosphere per  km2 
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I r regular ity of forest fund and
wood production



NonNon--uniform distr ibutionuniform distr ibution
GHGGHG sinkssinks emission sourcesemission sources
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Distr ibuted inventory levels:Distr ibuted inventory levels:

�� The highest inventory levelThe highest inventory level ——
for the whole Ukrainefor  the whole Ukraine

�� Middle inventory levelMiddle inventory level ——
for separate regions/distr ictsfor  separate regions/distr icts

�� The lowest inventory level The lowest inventory level ——
for efor  elementary plotslementary plots



The highest inventory levelThe highest inventory level ——
for the whole Ukrainefor  the whole Ukraine

Output data Model Input data (from database)
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Traditional inventoryTraditional inventory



Middle inventory levelMiddle inventory level ——
for separate region/for  separate region/oblastoblast

Output data Model Input data (from database)
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NonNon--traditional inventorytraditional inventory



The lowest inventory levelThe lowest inventory level
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Elementary plot Elementary plot ——

Output data Model Input data (from database)
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Distributed inventoryDistributed inventory

Relation between distr ibuted and lumped models Relation between distr ibuted and lumped models –– summing on all summing on all 
elementary plots yields result of traditional inventoryelementary plots yields result of traditional inventory



Technology of distr ibuted inventoryTechnology of distr ibuted inventory
Data of statistics,
mathematical models,
calculation results and
prognosis with the use of
neural networks methods

Vegetation

Relief

Population

MapInfo Professional 6.5

Waste, …

Agriculture,
forestry, …

Industry
(cement, …)

Energy
(combustion, …)

IPCC Software
(Ex� el)

Inventory by IPCC
methodology

B
y 

se
ct

or
s 

of
 I

P
C

C
 m

et
ho

do
lo

gy

Organizing
input database
for  region,
Ukraine

CH4

CO2

B
y 

gr
ee

nh
ou

se
 g

as
es

Reflection on the
digital map (new
layers production)

New layers
production

Total value in
� � 2 equivalent

�

Digital map



Structural scheme of softwareStructural scheme of software GISGIS “ GHG”“ GHG”

 

Statistical data 

Statistical data 
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Inter relationsInter relations betweenbetween tablestables ofof thethe
databasedatabase GHGInvNNNNGHGInvNNNN..mdbmdb



Digital map of UkraineDigital map of Ukraine

Spatial database of Ukraine of scale 1:500 000



Major  segments of the electronic mapMajor  segments of the electronic map

�� Vegetation and soils Vegetation and soils 

�� Land reliefLand relief

�� Settlements (inhabited localities) Settlements (inhabited localities) 

�� HydrographyHydrography and and hydroengineer inghydroengineer ing
constructionsconstructions

�� Road network and constructionsRoad network and constructions

�� Bounds, enclosures and separate natural Bounds, enclosures and separate natural 
phenomenaphenomena



Exper imental measurements:Exper imental measurements:



As a physical map ...As a physical map ...



Distr ibuted inventory resultsDistr ibuted inventory results
Energy sector :Energy sector :

COCO2 2 emissions from stationary combustion (2000)emissions from stationary combustion (2000)



Distr ibuted inventory resultsDistr ibuted inventory results

Energy sector :Energy sector :
Mobile combustion Mobile combustion -- road vehicles, distr ict level (2000)road vehicles, distr ict level (2000)



Distr ibuted inventory resultsDistr ibuted inventory results

Agr iculture sector :Agr iculture sector :
CHCH44 emissions from manure management (1990)emissions from manure management (1990)



Distr ibuted inventory resultsDistr ibuted inventory results

Forestry:Forestry:
Carbon sink into forest phytomass,, distr ict leveldistr ict level (1996)(1996)



Positive features of Positive features of approachapproach
�� Convenient Convenient information for  decision makers in a information for  decision makers in a 

countrycountry

�� Efficiency for  large area countr ies with highly Efficiency for  large area countr ies with highly 
nonnon--uniform location of GHG sources and uniform location of GHG sources and 
absorbersabsorbers

�� Transparency of inventory process on different Transparency of inventory process on different 
scales and convenience of repor tingscales and convenience of repor ting

�� Possibility of effective usage of remote sensing Possibility of effective usage of remote sensing 
datadata

�� Convenience of compar ison with another  resultsConvenience of compar ison with another  results

�� combination of combination of geoinformationgeoinformation technologies and technologies and 
IPCC methodologiesIPCC methodologies



Distr ibuted inventoryDistr ibuted inventory
andand

Uncer tainty ???Uncer tainty ???

Example :Example :

Energy sector , regional levelEnergy sector , regional level



Energy sector  structureEnergy sector  structure
Regional levelRegional level
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IPCC: Good Practice Guidance and IPCC: Good Practice Guidance and 
Uncer tainty Uncer tainty Management in National Management in National 

Greenhouse Gas Inventor iesGreenhouse Gas Inventor ies
Energy sectorEnergy sector
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Map of uncer taintiesMap of uncer tainties
COCO2 2 emissions from stationary combustionemissions from stationary combustion

An influence of regional absolute uncer tainty on country uncer taAn influence of regional absolute uncer tainty on country uncer taintyinty



Leaders:Leaders:
Absolute uncer tainty COAbsolute uncer tainty CO2 2 emissions from stationary combustionemissions from stationary combustion

1. 1. DonetskDonetsk region               region               -- 28,3 % 28,3 % 
2. 2. DnipropetrovskDnipropetrovsk region  region  -- 15,1 % 15,1 % 
3. 3. LuganskLugansk region              region              -- 9,6 % 9,6 % 

----------------------------------
�   = 53,0 %�   = 53,0 %

of all Ukraine GHG emissionof all Ukraine GHG emission



Numer ical exper imentNumer ical exper iment
 Ukraine
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Summary of approachSummary of approach

Distr ibuted inventory

�
Leading region and leading activity

�
Small investment for  leaders

�
Uncer tainty decreasing



Thanks for your Thanks for your 
attention!attention!


