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1. Background
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Concept
– Lack of knowledge of the true value of a variable that can be 

described as a probability density function(PDF)
– Uncertainty depends on the analyst’s state of knowledgeUncertainty depends on the analyst s state of knowledge

* Presented in 2006 IPCC Guidelines, Volume Ⅰ, Chapter 3 Uncertainties

Object
– Quality improvement and assurance on GHGs Inventory– Quality improvement and assurance on GHGs Inventory
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An essential part of an inventory
– Helps prioritise efforts to improve accuracy
– Guides decisions on methodological choice

Most inventories and sources are reasonably reliable– Most inventories and sources are reasonably reliable
– Some sources may be order of magnitude estimates
– Difficult or impossible to quantify and completely characterise all p q y p y

inventory uncertainties
– Pragmatic approach – Use best available data and expert 

judgementjudgement

Reportingp g
– Need uncertainties in all parameters used, preferably need PDF 

as well (activity data and emission factor)
Th d t b d t d i d d d t ti t

Environmental Management Corporation         [ghg@emc.or.kr] 

– These need to be documented, reviewed and used to estimate 
total inventory uncertainty
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Measurement errors 

Uncertainties in factors

Use of Statistics

Application of emission factorsApplication of emission factors

Representivity 

Expert Judgement – expert elicitation

Models - applicability
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Tier 1 approach 
– Estimating uncertainties by source category with simplifying 

assumptions : Using the error propagation equation in two steps.
Rule DescriptionRule Description

A
approximation

Used to arrive at the overall uncertainty in national 
emissions and the trend in national emissions between the 
b d th tbase year and the current year.

B
approximation

Used to combine emission factor and activity data ranges 
by source category and greenhouse gas.

* Suggested in IPCC GPG and Uncertainty Management in National Greenhouse Gas 
Inventories, Chapter 6 Quantifying Uncertainties in Practice

y g y g g
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Tier 2 approach 
– Estimating uncertainties by source category using Monte Carlo 

analysis (principle)
□ Selecting random values of emission factor and activity data□ Selecting random values of emission factor and activity data 

from within their individual probability density functions
□ Calculating the corresponding emission values.

– Monte Carlo approach’s five clearly defined steps

Step 1

Specify

Step 2 Step 3 Step 4 Step 5

IterateSpecify 
source 

category 
uncertainties

Set up 
software 
package

Select 
random 

variables

Estimate 
emissions

Iterate 
and 

monitor 
results
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uncertainties results
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Country Method Country Method

Austria Tier 1 / Tier 2 Italy Tier 1Austria Tier 1 / Tier 2 Italy Tier 1

Belgium Tier 1 Latvia Tier 1

Bulgaria - Lithuania Tier 1

Cyprus - Luxembourg Tier 1

Czech Republic Tier 1 Malta Tier 1

Denmark Tier 1 Netherlands Tier 1

Estonia Tier 1 Poland Tier 1

Tier 1 (LULUCF) / Portugal Tier 1 2005
Finland

Tier 1 (LULUCF) /
Tier 2 (LULUCF excluded)

Portugal Tier 1 2005

Romania -

France Tier 1 Slovakia Tier 1

G Ti 2 S l i Ti 1Germany Tier 2 Solvenia Tier 1

Greece Tier 1 Spain Tier 1

Hungary Tier 1 Sweden Tier 1
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Ireland Tier 1 United Kingdom
Tier 1/ Tier 2

2005
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2 Scheme of National2. Scheme of National 
GHGs Inventory y
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Jun. Collection of Sectoral GHGs emissions

Jul.

Aug

Analysis of whole GHGs emissions

Making out draft on GHGs inventoriesAug.

Sept.

Making out draft on GHGs inventories

Review by Working Group Ⅰ Review by Working Group Ⅱ

Oct.

Nov.

Holding GHGs Inventory Conference

Confirmation and publication of GHGs Inventories Publication 
of Report

Dec.

J

p

Discussion on Improvements of Inventories QC

Discussion on Improvements of Methodologies QA
ExpertJan.

Feb.

Discussion on Improvements of Methodologies QA

Preparation on submission of GHGs Inventories

p
group

Environmental Management Corporation         [ghg@emc.or.kr] 

Mar. Collection of Sectoral GHGs emissions
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Estimates of Sectoral
GHGs EmissionsGHGs Emissions 

Basic data used in 
estimating GHGs Emissionsestimating GHGs Emissions  

- Methodology estimating 
GHGs emissions
Activity data- Activity data

- Implied Emission Factor
- etc

R l f U i

Submission
Modification
Complement

Result of Uncertainty 
Evaluation and QA/QC  

Review of sectoral GHGs

Confirmation

Review of sectoral GHGs 
inventory 

Improvements and prospect
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Improvements and prospect 
of GHGs inventory



THE 6TH WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

3. U.E in Waste sector
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1st Stage Activity Data
Combined U.ECombined 

Uncertainty
Emission FactorTier 1 approach

Type A

Type B
SensitivityUncertainty 

in Trend Type A

2nd Stageg

Tier 2 approach

Environmental Management Corporation         [ghg@emc.or.kr] 



THE 6TH WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

Environmental Management Corporation         [ghg@emc.or.kr] 



THE 6TH WORKSHOP ON GHGS INVENTORIES IN ASIA (WGIA6) (16~18 JULY 2008)

SWDS 

Review

Review

Analysis of uncertainty distribution 
estimated by Monte Carlo Simulation

Uncertainty Evaluation
estimated by Monte Carlo Simulation

• Select values for variables from the PDFs
• Calculate emissions in the conventional

Monte Carlo Simulation

Calculate emissions in the conventional 
way

• Iterates and monitor results

Determine the probability density 

Determination of PDFs

functions(Normal, Lognormal,
Weibull, Gamma) on each 
parameter
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SWDS 

• Determination of PDFs
• Monte Carlo Simulation
• Uncertainty evaluation 

A B C D E F G H I J

IPCC Source
category Gas Base year 

emissions
Year t 

emissions

Uncertainty in year t 
emissions as % of emissions 

in the category

Uncertainty 
introduced
on national 

% change in 
emissions 

between year t 

Range of likely % change 
between year t and base 

yearg y in the category total in year t
y

and base year year

(Gg CO2 eq.) (Gg CO2 eq.) % below
(2.5)

% above
(97.5) (%) (%) Lower %

(2.5)
Upper %

(97.5)

SWDS CH 8 169 7 483 3 382 12 966 8 10 3
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SWDS CH4 8,169 7,483 3,382 12,966 - -8 -10 -3
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4 R lt & F t4. Results & Future 
Plan
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Method
- Refer to IPCC GPG 2000 and 2006 IPCC G/L 

• Input the uncertainty of activity data and emission factor → Estimate 
the combined uncertainty
* by Tier 1 and Tier 2(Monte Carlo simulation) approach

Issues
- Can’t know the uncertainty on GHGs emissions of the whole sectors
- Doesn’t have information on Probability Density Functions of emission 
factor and activity data for applying for Tier 2 

Implications
- For advanced uncertainty evaluation, it is meaningful that we only 
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y g y
attempted uncertainty evaluation by Tier 1 and Tier 2 
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Improvement on Uncertainty Evaluation in the Tier 2
- Benchmark on the Annex Ⅰ countries
- Based on the IPCC GPG 2000 or 2006 IPCC G/L

What we must do,What we must do, 
- Development of decision tree on uncertainty 
- Decision on estimation method of uncertainty- Decision on estimation method of uncertainty
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