


The Delta-Emission Tool

Comparison between 2 emission inventories. A first inventory is called “Top-Down”

(it is considered as a reference) and the second inventory is called “Bottom-Up”.

First step: Choose the “Bottom-Up” and “Top-Down” which should be compared

(2 DELTAES TOOL ** VERSION 2.1 X
FILE BU_FiIesDOPUL PLOT TYPE  HELP
S
GO SPECIES: COx NH3 VOC NOx PM10 CH4
\ EXIT J MACRO SECTORS: [ |51 S10 1

Choose the “BU_Exercise_1” for the Bottom-Up and “EC4AMACS” for the Top-Down.

Second step: Choose the “species” and the “macro sectors” you want to compare

DELTA_EMIS TOOL *** VERSION 2.3

I[ FILE BU Files TD EMISS POPUL PLOT TYPE HELP
| l GO ‘ SPECIES: FIvoc [@INOx  [F]PM25
I lEXIT‘ ACRO SECTORS: [W]DOM  [@INDU  [#] TRA




Bar-Plot



Bar-Plot

Third step: Choose the graphic you want to plot.

%) " DELTA_EMIS TOOL *** VERSION34
[ FILE BU_Files TD_EMISS POF'UL HELP
\GO’ SPECIES: lvoc [@INox []PM25
\EXIT’ MACRO SECTORS: [7]DOM  [7]INDU  [¥]TRA
|

Choose the “TD_BU_Bar” for the plot type.

Fourth step: Plot the graphics.

3  DELTA_EMIS TOQIP** VERSION 2

'FILE BU_Files TDAEMISS POPUL PLOT_TYPE HELP
|" SPECIES: Vlvoc [¥INOx [¥]PM25
Ne—

{ EXIT ’ MACRO SECTORS: [¥/|DOM  [V]INDU [¥|TRA

3




Bar-Plot

The Bar-Plot shows ratios between the total emission of the two inventories

BU_Exercise_1 20086 Emission BUP/TQD
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Exercise: Bar-Plot interpretation

Use “BU_Exercise_1" for the Bottom-Up and “EC4MACS” for the Top-Down

Questions:

1. There are approximatively 30% more transport emissions in the Bottom-Up than in
the Top-Down for VOC, NOx and PM25.
[l true

] false

2. It can be that the transport emissions:
1 are wrong in the Top-Down inventory and true in the Bottom-Up
(] are wrong in both inventories

] aretrue in both inventories



Exercise: Bar-Plot interpretation

Emission factors and activities

First, we will assume that:
- the emissions of a macro sector can be computed as the product of an emission factor
and an activity.

- the activity in a macro sector are the same for all pollutants.

ePS is the emission factors (constant in space and time)

EP°(x,y)=e"’ x A°(X,Yy)

AS s the activity (does not depend form the pollutant)

p, pollutant
S, macro-sector



Exercise: Bar-Plot interpretation

Another Bottom-Up inventory have been performed: “BU_Exercise_2”. Use this new
inventory to plot the Bar-Plot. In this new inventory, only the Traffic emissions have been
changed, they are now very close to the one of the Top-Down inventory for all 3 pollutants.
Question:
3. Considering only the traffic emissions what is the most probable case between the three
following possibilities:
[] emission factors and activities are very different is two inventories
[] emission factors are the almost the same in the two inventories while activities are
very different in the two inventories

[] emission factors and activity are almost the same in the two inventories

BU_Exercise_2 2006 Emission BUP/TOD
EC4MACS 2009
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Exercise: Bar-Plot interpretation

Use again the file “BU_Exercise_1" to plot the Bar-Plot.

Question:

4. Considering only the traffic emissions what is the most probable case between the three
following possibilities:
[Temission factors and activities are very different is two inventories

[Temission factors are the almost the same in the two inventories while activities are very

different in the two inventories

[Temission factors and activity are almost the same in the two inventories

BU_Exercise_1 2006 Erission BUP/TOD
EC4MACS 2009
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Exercise: Bar-Plot interpretation

Keep the Bar-Plot corresponding to the file “BU_Exercise_1".

Question:

5. Considering only the domestic emissions what is the most probable case between the three
following possibilities:
[Temission factors and activities are very different is two inventories

[Temission factors are very different is two inventories while activities are the almost the

same in the two inventories

[Temission factors and activity are almost the same in the two inventories

BU_Exercise_1 2006 Emission BUP/TQD
EC4MACS 2009
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Exercise: Correction

Questions:

1. There are approximatively 30% more transport emissions in the Bottom-Up than in
the Top-Down for VOC, NOx and PM25.
] true
X false

The Bottom-Up emissions are lower than the Top-Down, their ratio is approximatively 0.7.

2. It can be that the transport emissions:
X are wrong in the Top-Down inventory and correct in the Bottom-Up
X are wrong in both inventories

] are correct in both inventories

At least one of the two inventories should be wrong, both cannot be correct



Exercise: Correction

Question:

3. Considering only the traffic emissions what is the most probable case between the three
following possibilities:
[] emission factors and activities are very different is two inventories
[] emission factors are the almost the same in the two inventories while activities are
very different in the two inventories

X emission factors and activity are almost the same in the two inventories

Etvoc ELPMzs [ 1:NO, elVOC At eliPMzs At et,Nox t glvoc gliPMzs et.Nox t
e e B e B
2 2 2 2 AZ eZ AZ eZ e2 e2 e2 Ai
2 possible situations:
t Al tVoC tVOC t,PM t,PM t,NO, t,NO,
A=A,  then e ~e e F e B e me,

Alt 7 A; then, there is an exact compensation between the different emission factors and the activity
which is very improbable.



Exercise: Correction

Question:

4. Considering only the traffic emissions what is the most probable case between the three

following possibilities:
[Jemission factors and activities are very different is two inventories

Xemission factors are the almost the same in the two inventories while activities are very

different in the two inventories

[] emission factors and activity are almost the same in the two inventories

t,vOC t,PM t,NO, t,VOC pt t,PM t t,NO, At t,vOC t,PM t,NO, t
E1 zEl ® zEl ~a then € Ai zel 25A:L zel Al ~a and € zel ® zel zai
t,vOC t,PM t,NO, tVOC At t,PM t t,NO, At t,vOC t,PM t,NO, t
EZ EZ * E2 e2 AZ e2 ® A2 e2 A2 e2 e2 ® e2 Ai
Same as question 3 but with the following possible situations:
t t
,A‘1 ~ o X A2 then e;,voc ~ e;,voc ei,PMzs ~ e;PM25 e;'NOX ~ e;,NOx

A&t #* o X A; then, there is an exact compensation between the different emission factors and the activity
which is very improbable.



Exercise: Correction

Question:

5. Considering only the domestic emissions what is the most probable case between the three
following possibilities:
X emission factors and activities are very different is two inventories
X emission factors are very different is two inventories while activities are the almost the
same in the two inventories

[] emission factors and activity are almost the same in the two inventories
In this situation the total emissions are very different from each other but can be ranked in decreasing order:

tvoc t,PM 55 t,NO,
€ e €

>> and >> >>
tvocpx t NO Az t PM 5 Az e;VOC e;,PM25 e; NO,

t,vOC t,NO t,PM 55 t,vOC t PM 55

1
>> >> then
t,VOC t,NO, t,PM
E, E, E, e

The emission factor ratios are very different from each other and there are in the same order as the total
emissions. But nothing can be concluded concerning the activity ratio.
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Diamond-Plot

The Diamond-Plot shows ratios between the total emission of the two inventories as points
located on two axis. The coordinate on the horizontal axis are equal to an estimation of the

emission ratios while the coordinate on the vertical axis are equal to au estimation of the
ratio between the activity.

Ep,S ep,S AlS Ep,S epS A1S AlS EpS epS
EZ"*S:e}'SXAZS :> IongS Iog +I0g§ |:> IogA? Iog——logepS
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r=tos 55 Y = A X
,y\\/\ 08A§

o The ratio of total emissions allows to
locate the points on the diagonals of
the graphics. But they are an infinite

> s humber of possibilities to attribute

leogé? values for X and Y coordinates.




Diamond-Plot

BU_Exercise 2 2006 Emission BUP/TOD
EC4MACS 2009
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Diamond-Plot

BU_Exercise 2 2006 Emission BUP/TOD

ECAMACS 2008 —— The total emissions ratios are known. It locate the points on the

diagonals of the diagram. For example, if
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Diamond-Plot
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iamond-Plot

BU_Exercise_5 2006
EC4MACS 2009
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Diamond-Plot
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Exercise: Diamond-Plot interpretation

.. Symbol Size
Emission Benchmark BUP{spec,ae

scaled to [1
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ef _BUP/ef_TOD (log_scale)

Question:

6. Which of these three statements is (or are) correct. This Diamond-Plot compare two
inventories for:
13 pollutants
19 pollutants

[ 13 macro-sectors



Diamond-Plot

The symbol sizes are proportional to the percentage of emissions of each macro-sector for a specific

pollutants (calculated for the BUP inventory).

Symbol Size:
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Diamond-Plot

Choose the “BU_Exercise_3” for the Bottom-Up and “EC4AMACS” for the Top-Down :

.J—"lmgfﬁﬁu,‘. /ERSION 2.2

POPUL PLOT_TYPE HELP

SPECIES: [“lvoc [“[NOx  [¥]PM25

MACRO SECTORS: [¥|DOM  [¥]INDU  [V|TRA

FILE BU_Files TD_EMISS POPUL w HELP

GO SPECIES: [“lvoc [#[NOx  [¥]PM25

EXIT MACRO SECTORS: [¥|DOM  [¥]INDU [¥]TRA

In “HELP” select option “Diamond_Norm” and then “Norm=6".

FILE BU_Files TD_EMISS POPUL PLOT_TYH

SPECIES: [“lvoc [¥]NOx [¥]PM25

MACRO SECTORS: [V|DOM  [C]INDU  [C]TRA

24



Diamond-Plot

Plot the graphic:

DELTA
- —
FILE BU_Files TD_EMISS POPUL PLOT_TYPE HELP
’é
‘ ‘ GO ‘ SPECIES: Jvoc  [¥[NOx  [¥]PM25

‘ EXIT ‘ MACRO SECTORS: |[¥|DOM  [V[IND V| TRA
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Exercise: Diamond-Plot interpretation

Question:

7. Considering traffic emissions (TRA) which of these two statements is (or are) correct:
[1emission factors in the two inventories are very different for all pollutants

[Imost likely the activity are larger in the TOD inventory than in the BUP inventory
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Exercise: Diamond-Plot interpretation

Question:

8. Considering industrial emissions (IND) which of these two statements is (or are) correct:
[Jemission factors for NO, is most probably larger in the BUP than in the TOD
[Imost likely the activity are larger in the TOD inventory than in the BUP inventory

N L. Symbol Size:
BU_Exercise_. 3 2006 BUP{spec sect)/ ZBUP{spec,+)
EC4MACS 2009 867 sealed to [1.5.]
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Exercise: Diamond-Plot interpretation

Question:

9. Considering domestic emissions (DOM) which of these two statements is (or are) correct:
[1emission factors for, at least, two pollutants are certainly very different in the two
inventories

[]activities are certainly larger in the TOD than in the BUP

Symbol Size:
BU_Exercise_3 2006 Emission Benchmark EUP(specl,sect)/ZBUF‘(spec,u)
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Exercise: Correction

L. Symbal Size
Emission Benchmark BUP{spec,se

scaled to [1
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3 horizontal lines
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Question: 3 symbols per line => 3 pollutants

6. Which of these three statements is (or are) correct. This Diamond-Plot compare two
inventories for:
% 3 pollutants
19 pollutants

3 macro-sectors



Exercise: Correction

Question:

7. Considering traffic emissions (TRA) which of these two statements is (or are) correct:
[1emission factors in the two inventories are very different for all pollutants

X most likely the activity are larger in the TOD inventory than in the BUP inventory

Horizontal distances between all points are very small => the estimation of activity ratio is reliable and emission
factors ratios are most likely very similar in the two inventories.
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Exercise: Correction

Question:

8. Considering industrial emissions (IND) which of these two statements is (or are) correct:
X emission factors for NO, is most probably larger in the BUP than in the TOD
X most likely the activity are larger in the TOD inventory than in the BUP inventory
Horizontal distance between PM25 and VOC is very small but NOx is far from the others => Estimation of the

activity ratio is reliable. The emission factors ratios for PM25 and VOC are most likely very similar in the two
inventories while they are probably very different for NOx.
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Exercise: Correction

Question:

9. Considering domestic emissions (DOM) which of these two statements is (or are) correct:
Xemission factors for, at least, two pollutants are certainly very different in the two
inventories

[Tactivities are certainly larger in the TOD than in the BUP

Horizontal distances between the points are very large => Nothing can be concluded for the activity ratio.
But we can conclude for sure that they are discrepancies between emission factors of the two inventories.
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