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1. INTRODUCTION

- Emission projections have become an essential tool in
supporting environmental policy design and decision
making

- Compulsory requirement for the Member States under the
CAFE (Clean Air For Europe) program

Target settings
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- Better national Emission Inventories:

- Clear and detailed methodologies and standars for
compilation and submission of National Emission
Inventories

o R

IPCC Guidelines for National Greenhouse Gas Inventories

*‘a,- INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE ,}"“' "‘w{,
) (&)
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UNEP
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National Greenhouse Gas Inventories Programme

WMO

EMEP/CORINAIR Emission Inventory Guidebook

pean Environment Agency .-
ition-fo=improving-Eoropes-environment = =
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- These enhancements have somehow reached Emission
Projections, but there are still many issues to address:

- Lack of reference procedures for National Emission
Projections development

- Compatibility with National Emission Inventory

- Consistency and completeness

- Reliability and uncertainties f)
- Update methodologies .

- Submission schedule
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2. BACKGROUND

QO Spain’s National Emission Inventory

- Itis based on the CORINAIR methodology.

- It relies on the SNAP nomenclature (Selected
Nomenclature for Air Pollution), harmonized with the
IPCC/OECD and EMEP/UNECE ones. This classification
has a hierarchical structure based on the following three
levels: Group (11) > Sub-group (76) > Activity (430)

(SNAP activity 010101)

Group = 01 (Combustion in energy and transformation industries)

Subgroup = 01 (Public Power)
Activity = 01 (Combustion Plants = 300 MW (Boilers))
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- Temporal resolution: yearly

- Spatial resolution: province (NUTS-3 level according to
the European geographical administrative classification
provide by EUROSTAT, the European Statistical Office)

Nomenclature des Unités Territoriales Statistiques

Ty &

NUTS 0 - Countries ~ NUTS 2 - Autonomous NUTS 3 - Provinces
Regions
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QO Legislative aspects

- There are two fundamental references that determine the
conception of the SEP project and the design of EmiPro:

Kyoto Protocol

- Spain is legally bound to achieve its targets for green
house emissions according to the recently entered into
force Protocol:

Year CH, CO, N,O HFC PFC SF, Total
1990 | 31982 224471 26465 282918
1995 4645 790 94 5529
Total Kyoto Protocol Base Year 288447
Spain’s Kyoto Protocol Target for tgglf(i)r)st period of compromise (assumed 331715

Kyoto Protocol base year GHG emissions and emission target for Spain.
All figures are in kt of CO, equivalent. BACKGROUND
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- All the GHG emissions released in the national territory
are accounted for the Protocol

- The “flexibility mechanisms” are not taken into account in
the SEP project, so that the +15% target is considered

EU National Emission Ceiling Directive (NEC Directive)

- The Directive 2001/81/EC is

Pollutant Emission (kt)
Intended to reduce the SO, 746
emission of acidifying, NOy 847
. NMVOC 662
eutrophying and
NH, 353

photochemical air pollutants
Spain’s National Emission Ceilings
precursors across Europe. for 2010
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- Only anthropogenic emissions are computed, SO
emissions from SNAP group 11 (nature) and the NMVOC
from group 10 (agriculture) are not taken into account
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3. SPAIN’S EMISSION PROJECTION (SEP) PROJECT

Q Aim and scope

- This project tries to fill all the
gaps regarding national
emission projections for the

Spanish case

- The main aim of the SEP project is the development of
useful information for policy decisions within the atmospheric
pollutant emission field

iﬁ% D€ HEDIO AMBENTE - Developed under contract with Spain’s
oIRECaion aonemn ot ey Mlinistry of Environment

EVALUACION AMBIENTAL
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QO Basic objectives

- To obtain emission projections for the period 2001-2020.
- To determine possible future scenarios

- To estimate the efficiency of the adopted measures in each
scenario

- To evaluate the fulfiliment of the Directives and the Protocols

- To Integrate prospective studies and official plans and
forecasts available for all the sectors covered in the study in
a consistent way
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Q Coverage

- The considered activities are all those included in the most
up-to-date version (SNAP 97) of the SNAP nomenclature.
The 2000 National Emission Inventory edition accounts for
282 SNAP activities.

- The pollutants projected are those included In:

e the Geneva Convention: SO, NO,, NH;, NMVOC,
CO, particulate matter (TSP, PM,, and PM, ;), Pb,
Cd and Hg.

» the Kyoto Protocol: CO,, CH,, N,O, PFCs, HFCs
and SF.
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QO Methodology

- Emission projections are fully-consistent with the Inventory.
This usually means:

-Same approach (bottom-up, top-down)
-Same or compatible sources of information
-Projection at SNAP-3 level (highest possible detail), or

even at LPS (Large Point Source) level

Projections based on a wide
$ range of particular methods ¢
and input information
sources
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- Reduction to a common basis (one of the two following
simple algorithms):

n n
E, =A -FE,-| |FC, E, =G, -E,-]|FC,
J= J=1
E. — Pollutant emission for year i
E_, — Pollutant emission for year a (base year, 2000)
A, — Rate activity for year |

FE_ — Pollutant Emission Factor for the base year
G, — Emission Growth Factor between years a and |
FC, — Control Factors [0, 1] :

FC =1-R. -p, R — Abatemgnt per j measure
: S p, — Penetration of j measure
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Q Scenarios
- A scenario is any combination of hypotheses regarding the

values of each of the factors involved in the algorithms.

Considerations: / \
Hypothesis:

- Technological

- Activity rate
- Socioeconomic » o = SCENARIO
- Emission factors

- Statistical Emissi g
- Emission trends
- Legislative \ /

- In order to standardize the procedure to define specific
activity hypothesis and assure global consistency, three
different types of scenarios have been identified to reflect
three hypothetical situations that are interesting from the air
guality management and decision making point of view.

THE SEP PROJECT
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- In accordance with the CAFE criteria, the scenarios are
divided into three general groups or types:

ot B Business As Usual (Tendencial):
§§ reference  scenario  without any
%g measure taking into account the past
‘c’i% HEe emission trends.
2 | | ~ @ Baseline (Base): the more likely
1990 2000 2010 Year future situation considering the
1 . enacted legislation and adopted plans,
% // measures and policies.
£ Koo g Target (Objetivo): the environmental
5; : objectives are reached through
3 | | ‘ additional measures (e.g. good
1990 2000 2010 Year practices, technical improvements,

further policies, etc.).
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- Specific methodology for the activity projection:

YES NO
CONCLUSIONS 4—@4 Reached?
7y /
Kyoto Protocol
NEC

] Evaluated
> Method for calculation o )
WSIOHS &
] ) Y 3.
E,=A,-FE,-[[FC, > S
{ =1 o
" ! >
| Ei=G.i-Ea-[]FC SCENARIOS S
L o
‘ BAU Q
Baseline &
- (¢
>
L
=

Emission data (Inventory) .
_ _ - Rate activity trend (A)
Socioeconomic data o
- Emission factor trend (FE)

Sectoral studies

N - Emission trend (E)
Legislation

_ - Control Factor (FC) and Growth Factor (G)
Technological aspects "
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O Databases

D> Generally, projections are made on national basis:

= There is no need to keep NUTS-3 level information in the
projections database

D But, the setting of thresholds derived from NEC Directive’s
commitments must be done taking into account only a
subset of the total national emissions

Solution:

- Implementation of a parallel database system inside EmiPro
corresponding to the two different geographic and pollutant
scopes. None of them store NUTS-3 level information:
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- Parallel projection scheme and information stored in each

database SEP (1990-2000)

BD CORINAIR »
2004

General:

- National scope \
- All SEP’s project pollutants
TNE-Base:

activity-rate historical

>datasets analysis and
J geographical
[ dissagregation criteria

General TNE-Base

EmiPro (1990-2020)

= B

- Only NMVOC, NH,, NO, and SO,

- SNAP 11 (nature) emissions are excluded

General)\TNE

< Results >

. \_/
- NMVOC from SNAP 10 (agriculture) are excluded

- Emissions under the EMEP domain (Canary Islands are not included)

- Domestic cruise traffic (h > 1000 m) emissions are excluded

- International airport traffic (LTO cycles<1000m) emissions are included
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Q Integration criteria. Macroscenarios

- The emission projection methodology developed under the
SEP project offers important advantages, but entails some
disadvantages:

L  a——

ey

- allows the formulation of very specific, high-detailed
hypotheses for each activity

- provides a useful framework to perform the assessment of
the measures assumed under any scenario, both from the
technical and the cost-efficiency points of view.
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- Integration of prospective studies and official
plans and forecasts available for all the sectors

. B, In a consistent way with the National Emission
Inventory o
Aj

- Consistency among individual projections calculated through
different methods and based on different input data

- Activity rate Is an exogenous variable to the model

- Basic socioeconomic inputs or drivers such us GNP,
Interest-rates, population projections, etc. behind activity
rate forecasts often are unknown
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Some kind of QA/QC process is
$ needed in order to guarantee the ¢
consistency when merging

individual projections.

<

- The procedure developed to solve this problem is based on

the analysis of the relationships existing among SNAP
groups, subgroups and activities

- Any group of activities identified in having a clear connection
through the activity rates involved in the emission estimation
Is called “Macroscenario”. This name is also applicable to
the joint projection of these groups of activities.
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The macroscenario concept and individual results merging process:

Consistency

__________ AR = activity rate. criteria
X Proi 1
SNAP 1 Proj 2
SNAP 2 Proj ...
SNAP ...
Group of related activities Hypothesis 2 Proj
homogenization
Relationships, implications Macroscenario

- Once the relationship mapping has been clearly identified, it
IS only a matter of introducing consistency conditions into
the hypothesis made under each scenario for a particular
activity rate
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4. THE EmiPro TOOL

Q Overview

- EmiPro (for Emission Projection) is a software tool
specifically developed to handle all the data and procedures
Involved in the SEP project.

[ast non-Beta version,
currently v2.02

- Start screen -

] 520 3% | s S| 1| S |y | et | e | ] 1o | i [ EAOE i
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- Its main functions are:

-Storage and recovery of past (history) emissions

B EmiPro

Consulta de - Editar
datos origen proyecciones
-~

Edicion de
datos origen

EMI PRO 2

o
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-Generation of projections from history data and algorithm
factors

B EmiPro

Consulta de - Editar
datos origen proyecciones
-~

Edicion de
datos origen

Resultados

EMI PRO 2

o
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-Storage and recovery of projected emissions

-Reports generation

B EmiPro

Consulta de - Editar
datos origen proyecciones
-~

Edicion de
datos origen

EMI PRO 2

o
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Q Working procedures

Massive data input

Ed Microsoft Access =1

Archivo  Edicidn  Yer Insertar Formato Registros  Hetramientas Weptana 2 Escriba una prequnta -

M- ER| SRV FER| (R N IYEY MR BE- 0,

1o x|
Buscar en dest Ao MNombre Contan| Emisidn medidy

B 1990 As 3523 4345R42
014014011 1990 Cd [ abrir € Disefin 2 husvo ‘ bt | By
0101401, 1 1950 CO
0101401, 1 19590 CO2
010101, 1 19590 COWMNM
0101401, 1 1950 Cr
0101401, 1 19590 Cu
0101401, 1 1990 CH4
01,1 1950 DIoK
010101, 1 1950 HAP
0101401, 1 19590 Hg
0101401, 1 1990 W20 1379 26862081
01,1 1950 Mi 58727 120265
010101, 1 1950 NO¥ 210784
0101401, 1 1950 FPh 3002 4527624 SiliEs
0101401, 1 19590 PM 45933
01,1 1990 Se 19760915819
010101, 1 19580 50X 1442289
0101401, 1 1950/ Zn 16754 873747
0101401, 1 1991 As
0101401, 1 1991 Cd
010101, 1 19581 CO 9260 7316091
0101401, 1 1991 CO2 53388 937731
0101401, 1 1991 COWNM
0101401, 1 1991 Cr
010101, 1 1991 Cu
0101401, 1 1991 CH4
0101401, 1 1991 DIOK
0101401, 1 1991 HAP
01,1 1991 Hg

;gistro: I4| 4 I 1 e |>| |>*| de 27114

Objetas Crear una tabla en vista Disefio

Crear una tabla utiizando el asistente

e

Tablas

Crear una tabla introduciendo datos
Actividades

Consultas

Farmularios n
Agrupacion de Actividades

Informes Areas

Paginas Contaminantes

Emisiones medidas
Macros
Emisiones provectadas

Madulos .
Emisiones vs areas

Escenatios

Macrogscenarios

B/

Favoritos
Parametros CJF

Parémetros G

Protocolos (enum)

CEFNENEEDREEBEEEE

Proyecciones

-

Vista Hoja de datos UM
Hinicio| | & 51 ) = &) || ByPa.| @] EIPe | Phod.| EPu.| E1R | Gyem.| E1EP.| €YB. | EEn.| BEn |[FE BT < [ TR
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- Massive data input iIs made from past emissions series, as
provided by the Spanish Environmental Administration
(CORINAIR-database) = “General”’ database.

- Pre-processed past emission series = “TNE” database.

- Usually, once a year (Inventory updates)
- Massive feeding cannot be done in user mode

- Once information is loaded, reports are available for it.
Editions and corrections of the information are also possible.

14th International Emission Inventory Conference. Las Vegas. April 13, 2005 THE EmiPro TOOL



Supporting Spain’s national emission projections with the EmiPro tool

- Parameter hypotheses for a given activity according to the
selected algorithm are fed into Emipro, which loads them
and automatically proceeds with the projections for the given
activity and time frame:

MS ™ Excel™ file containing two worksheets with the
parameters to be used for the projection

MS ™ Word™ file documenting the procedures and data

used in the projection
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B EmiPro

Consulta de - Editar

datos origen proyecciones
- - '

Edl[:ll]l'l.dﬂ Resultados

datos origen .

EMI PRO 2 - |

| EMI PRO 2
Credit
Editar tipos de Editar
ESCEnarios mAacroescenarios

Editar ambitos
Editar escenarios

para
MAacroescenarios { proyectar

N

Volver al Ment :
principal
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- Scenario edition / projection dialog box -

Input box for scenario ID
/

=01 x|
»
Momhre de escenario |m /

Drop_down 1d SNAP Tipe de escenario [Objetivo [ st Type Of
menu listing| | teesfomt: < scenario

Enlazar con documenio

all valid " pocunene wosgetasa
SNAP IDs

Descriptive
document for
the projection

Enlazar con hoja de
cilculo Excel ==

Cargarparimeiros v
proyectar

type
SE|eCti0n Registros 14| [ 450 » |H|P*H-/|de45ljl

Load parameters and project button
(only available when all inputs properly supply)

de las provecciones:

Algorithm/

Parameters
Spreadsheet
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- Projection parameters input dialogue and browser-

=18 x|
E Archivo  Edicion  Wer Insertar Formato  Registros  Herramienkas  Ventana 7
Administrador de tablas vinculadas 21 51 Vo ! Escriba una pregunta -

B Meni de edicidn de proyecciones

& Escenarios

d Editar
Id SNAP | 05/05/03 = Tipo de escenario |Objetiv i | Editar escenarios
! proyectar
Tipo de formula (04 iqaq |
Documenio Word con la Enlazar con docunente Volver al Meni
justificacion de los escenarios: Word == principal
2l
Hoja Excel con los parameiros Enlazar con hoja de - - = i .
de las proyecciones: cileulo Excel => Buscar en: I[:I Hojas de calculo j - | & X o5 ~ Herramientas ~
g
05_05_03_0.41s
Cargar parametros v Hiskarial
Proyeciar
Reqistro: HI 4 II 450k IH I'*I de 450 Mis documentos
= | Filterb io ID
liter oy scenario
Escritario
Favaritas

== Mombre de archivo: Im j Yincular I
Mis sitios de red  gjn de srchiva: IExceI % l2) j Cancelar I
il

Wista Farmulatio
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- Parameters spreadsheet -

zoft Excel - 08_06_00_B_xls =121 x|
Archiva  Edician  Yer Inserkar Formato  Herramientas Datos  Yentana 7 Escriba una pregunta - -8 X
FEHSE SRV FRB-F oo (@3 -@H L e -0 b o Sequidad.. | 2] BE |
Arial -8 - H XK 8 E=E=BE %9 € % m% 9 LB A Pegado especial... -
Year Al - £ KIOTO T N
A B ¢l ol e[ F [ 6 [ H [ 1+ [ o [ k[ L [ M [ NJPOINULcHIL R T

1 [HIoTO Parametro C de las formulas de actividad o F de las formulas de emision / sl
2 |Afio Parametro G Cd CH4 co Cio2 COWMM  HFC125  HFC134a HFC143a HFC2Z ea HFCZ23 HFC236fa HFC32 Hy 20 MH3 T

2639.076,404265 | 0,000010 0000597 0032795 0003133 000856 0,000000 0000000 0,000000 0,000000 0,000000 0000000 0000000 0,000000 0000085 0000003 00464
2654 .615,050068 | 0,000010 0000597 0032576 0003135 000655 0,000000 O,000000 0,000000 0,000000 0000000 0000000 0000000 0000000 0000085 0000005 004650
2.729.325,030083 | 0,000010 0000597 0,0235352 0003133 000655 0,000000 0000000 0,000000 0,000000 0,000000 0000000 0000000 0,000000 0000085 0000003 003354
2.773.1689,445177 | 0,000010 0000597 0025415 0003135 000661 0,000000 0O,000000 0,000000 0,000000 0000000 0000000 0000000 0000000 0000085 0000005 0,0355
(2.616.191,590590 0000010 0000597 0025475 000313538 000662 0,000000 0,000000 0000000 0000000 0,000000 0,000000 0000000 0,000000 0000085 |0,000005 003567
P.555.314 934675 0000010 0000597 0025541 00031355 0,00664 0,000000  0,000000 0000000 0,000000 0000000 0,000000 0000000 0,000000 0000085 |0,000005 O03557¢
899.543 217665 | 0,000010  0,000597 0025604 0,003135 000666 0,000000 0000000 0,000000 0000000 O000000 0000000 0,000000 0000000 0,0000585 0000005 O,03588
A939.860,250416 | 0,000010 0,000597 0025667 0,003135 000667 0,000000 0000000 0,000000 0000000 O,000000 0000000 0,000000 0000000 0000085 0000003 003359
A79.250,113174  0,000010 0000597 0025731 0,003135 000668 0,000000 0000000 0,000000 0000000 O,000000 0000000 0,000000 0000000 0,0000585 0000005 O,03600
017.697 054360 0,000010 0000597 0025795 0,003135 | 0,00671 0,000000  0,.000000 0,000000 0,000000 0O,000000 0000000 0,000000 0000000 0000085 0000003 O,0361°
055.185,509341 | 0,000010  0,000597 0025555 0,003135 000672 0,000000 0,000000 0,000000 0000000 O000000 0000000 0,000000 0000000 00000585 0000005, 0036
091.700,099205 | 0,000010 0000597 0025922 0,003135 000674 0,000000 0000000 0,000000 0000000 O,000000 0000000 0,000000 0000000 0000085 0000003 O0362¢
A27 225629576 0,000010  0,000597 0025857 0,003135 000676 0,000000 0000000 0,000000 0000000 O000000 0000000 0,000000 0000000 0,0000585 0000005 O0363

—f —
[ (=% ]

E A61.747 089375 0000010 0000597 0026051 0003135 000877 0,000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000085 0000005 00364,
i 495249 B49653  0,000010 | 0,000597 0026115 0003135 000679 0,000000 0,000000 0000000 0000000 0000000 0000000 0000000 0000000 0000085 0000005 0,0365¢
ﬂ 22T 718 862355 0,000010 0000597 0026150 0003135 000881 0,000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000085 0000005 003662
ﬁ 5.259138,659291 | 0,000010 0000537 0026245 00031353 000652 0,000000 0000000 0000000 0000000 O0,000000 0000000 0000000 0000000 0000035 0000005 00367
A 3.289.495 350651 0000010 0000597 0026310 0003135 0006584 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000085 0000005 003680
A 338780624135 0000010 0000597 0026375 0003135 000636 0,000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000085 0000005 003690
2 3346 972 543636 0000010 0000597 0026440 0003135 0006587 0,000000 0000000 0000000 0000000 0000000 0000000 0000000 0000000 0000085 0000005 003700
23

24 « >
25|

2B

5 \/alues for Values for -

Eil n
<A or Gy Fe,-[[Fc, o TIFC; .
— It -

| ey _arameters for the General” database =~
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- Parameters spreadsheet -

Microsoft Excel - 08_06_00_B _xls - |5’|5|
Archiva  Edician  Yer Inserkar Formato  Herramientas Datos  Yentana 7 Escriba una pregunta - -8 X
EPlen &Y 4 e Gn.m.%z @ 21 &)l [43] 0 - () » @ Seguidad.. | 73 B wm |
Arial -0 - H A8 EEE=EEH T L€ %m0 EE L -bh-AL Pegado espeial... .
Year Al - A TNE
=) B |l ¢ | o | E [ F | & | HWH [ 1 [ J | w | L [ M [ N |
1 |THE Parametro C de las formulas de actividad o F de las férmulas de emision I
2 Parametro G COWMb MH3 M SOX <
| 3 | 2.634.391 027334 0006558 0000005 0046418 0000700 PO I I utant
4 | 2679849 333129 0008575 0000005 0045533 0 000700
| & | 2.724.479 244181 0,006522 0,000005 | 0030493 0 000700
| B | 2768 26k 491357  000RBCOE 0000005 0035581 0000700
| 7 2811192299543 | 0,006624 0000005 0035669 0,000700
| 8 | 2.803.240 386420 0006641 0000005 0035757 0,000700
| 9 | 2.894 395 951182 0,00RES7 0O,000005 0035845 0 000700
10 2.934 641 423208 0006673 0000005 0035934 0000700

2897359613651354  0,006620 0,000005 0 Mess=e=LLA00050

3.M2340051658  0,006707 0,000005 0036112 0,000030 V I f

3.048.761 9573535 0006723 0,000005 0036202 0,000030 a ueS Or

3.086.211 726665 0,006740 0,000005 0036291 0,000030

3121674192264 0006756 0,000005 0036381 0,000030

3.186.134 369718 | 0,006773 0,000005 | 0,036471 0,000030 n

3.189.577 456357 0,006¥30 0,000005 0036561 0,000030

3.221.888 85079 0,008807 0,000005 | 0,036652  0,000030 F E . I | FC Or FC .
3.253.354 046768  0,008824 0,000005 0036743 0,000030 . J
3.2803.658 847511 0,008541 0,000005 | 0,036534 0,000030 a J

3.312.889 139231 0,008857 0,000005 | 0,038925 0,000030 .
3.341.131 012659 | 0,006574 0,000005 0037016 0,000030 J:

—
3]

Values for

L [ | B B (| B (B B | B D | B ) | = o | e | it o | e |
— (O 0|00 | | O e | DO RO — (D OO0 | OO e | L0

,-\ i
M4 » MK Kl | L”J

Dibujo [ | Autofor\as = ™.
Parameters for the “TNE Base” database
Minicio ||| & 5 = E Nl TR
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Supporting Spain’s national emission projections with the EmiPro tool

- After clicking the “Load parameters and project’ button,
reports on projections are available. Once all activities are
projected, global reports —both graphical and numerical -
may be generated

¥ Serie de Emisiones proyectadas : Consulta de seleccion (=1
Tipo de Escena Emisidn proyectada | Unidad =
OR/GA0 Base 2001 Cd 25, 3907640426771 Ky :I
OR/IGA0 Base 2001 GO BR548 BREIROE245 1
080600 Base 2001 CO2 5281 42175659207 kt
OR/IG00 Base 2001 COVNM 17309 7330735049 t
0R/IGA00 Base 2001/ GH4 1575 526R1334752 t
OR/IGA0 Base 2001 M2O 225 113217264035
ez proyectadas : Consulta de seleccidn = [3]x[ [Pe00 Base 2001 MH3 13,1953820213385 t
050 Base 2001 NOX 122499 G49445096 t
050 Base 2001 PM 15685 5500447529 t
060 Base 2001 PRD 15605,5509447929 ¢
Suma de Emisian proyectadal R0 Base 2001 P2 5 15685 5509447529 1
140000 106/00 Base 2001 S0X 1847 3534829574
050 Base 2002 Cd 75 5451505006661 Ky
120000 =2 o—0 O S — | {0600 Base 2002 O BAZ60 0172436013 t
o o o0 o Nombre Camia—r=—r— | [06/00 Base 2002 CO2 8424 32202711534 kt
- g—a—o—2 B0 Base 2002 GOV 17652 0034457203 t
g o —$—kg-cd 6/00 Base 2002 CH4 1602 71518489108 t
" 2 . 3% —— 002 I05/00 Base 2002 W20 228 09766377057 1t
2 50000 = A t-CHd R0 Base 2002 MH3 13,4230752503441 t
G % o 8 W ® W t-co R0 Base 2002 NOX 124521 ATO05E0174 t i
5 sooo0 —ie— t - COVINM v de 240 (Fitrado)
= f - M2O
40000 = Lislilai
G b - NOE
20000 et
—§—t- M0
O t-PM23

SO

2001 2002 2003 2004 2005 2006 2007 2008 2008 2010 2044 2012 2013 2014 2015 20M6 2017 2018 2049 2020 d—t-

Afios
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Supporting Spain’s national emission projections with the EmiPro tool

Q Macroscenarios

- Firstly, they must be defined by the user:

e Editar
proyecciones
-~
Resultados

E EmiPro

Consulta de
datos origen

Edicion de
datos origen

EMI PRO 2 .

| EMI PRO 2
Editar tipos de Editar
ESCEnarios macroescenarios

Editar ambitos
Editar escenarios

para
N acroEscenario d { proyectar

m

Volver al Meni
principal
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Supporting Spain’s national emission projections with the EmiPro tool

-Macroscenario

& Editar tipos de Ambitos -10] x|
Tipo de anhito Descripcion
> M |[Macianal total para MFOM

definition screen -

|AGRICOL-‘-‘-.—GANA[| Arnbito agricola-ganadero

|Ferr|:u:arril | Subgrupo 8.2

Macroscenario brief

|GENERACION EN| Arnbito eneryético

description

|IND-IIIS | Macroescenario INDUSTRIAL pero sin el Srupo
SHAPDS
|INDU5THIAL | Ambito industrial

|NATURALEZ-'J« | Arnbito emisiones biogénicas v relacionadas

|SNAF‘D1 | Todas las actividades gue se calculan en el
Inventario excepto 01.04.06, cuyas emisiones se

|SNAF'EIE | Todas las actividades del grupo SMAP 2 que tienen
emisiones

|SMAPD3 |[Todas las actividades del grupo SNAP 3 que

figuran en el Inventario

Reqistro: 14 ] 4 I 1k IH IH*I de 25

Macroscenario ID

14th International Emission Inventory Conference. Las Vegas. April 13, 2005

de edicion de proyecciones

EMI PRO 2
Editar tipos de Editar
ESCEnarios macroescenarios

r

Editar escenarios
{ proyectar

Editar ambitos
para

N acroescenario d

Volver al Meni
principal
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Supporting Spain’s national emission projections with the EmiPro tool

Macroscenario ID

-Macroscenario
edition screen -

14th International Emission Inventory Conference. Las Vegas. April 13, 2005

o e
st [P OR TEpp—
Tipo [Tendencial —
Descripcion Todas las actividades del grupo SMAP 8 (excepto
08.05.02; LTO internacional). Tendencial
A

Actividades relacionaias k Descnp“on

Id SHAP Descripeiin =
AIEGEGE | [FERROCARILES: LOCOMOTORAS EN MANIOBRAS

\ A
08102103 v|\FERROCARILE\S;J_ k 5
\ SNAP description
080402 v| TGAFICO MARITIML .
AkEA EVEP (automatically
08104103 v| FLr‘S\I'ﬂF'ESG!LJEH:E Ioaded) -
[ Drop-down menu seetos
= .

i for activity TURAS |

w - Selection (by
Reqistro SNAP ID) 4| | Ir|

Reqgistra: Hl 1 || 1k |H |H9| de 72

Type of scenario

- Once a macroscenario
it
can be edited (which
activities it includes)

has been defined,

& proyecciones

EMI PRO 2
Editar
MACroeSCEnarios
[N -
A Ccenarios
froyectar

Editar tipos de
ESCEnarios

Editar ambitos
para
1aCrOESCENArios

Volvers
= principal
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Supporting Spain’s national emission projections with the EmiPro tool

- The macroescenario concept is developed mainly to perform
the QA/QC regarding hypotheses consistency

- However, it is useful also for other purposes:
Q Projection results aggregation (e.g. SNAP
group or national total)

Q Translation of the results to report under other
nomenclatures categories (e.g. Nomenclature
for Reporting (NFR) of UNECE CLRTAP)
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Supporting Spain’s national emission projections with the EmiPro tool

- Regarding the calculation of macroscenarios results, EmiPro
uses an aggregation rule, depending on the type of
scenario:

- If the scenario Is “Baseline” or “Target”, Emipro will look for
the corresponding scenario at activity level. In case it
doesn’t exist, the results for the “BAU” or “Baseline” scenario
will be retrieved in the query and added to the computation

- Beside from the results (either in tabular or graphic format),
EmiPro will generate a report informing the type of scenarios
Included for each activity
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Supporting Spain’s national emission projections with the EmiPro tool 42

- Results and reports — —
main menu - datos oigen [

-
=8 A T
B Menid de Informes Resultados

EMI PRO 2

Catalogo de Ver proyecciones Actividades proyectadas Arecimiento pok
contaminantes [tabla] [consulta] / macroescenario\
2 Yer proyecciones Actividades proyectadas I Crecimiento por \
el o) [grafica) [informe] macroescenario [TNE)
actividades [SNAP]
-

“Proyecciones pu\r N Actividades pendientes VYariable de actividad |

.

macroescenario de proyeccion [consulta) por macroescenarioJ

- [consulta] CheCkS and
; Actividades_Peqdientes Xariable de a[:tivid'f)d i

y[n:;:ﬁllg?ﬂs de proyeccion [informe) PYr Macroescenago analyS|S

grafico Actividad . e
= « macoescenarios !l Report of the activities

“Proyecciones TNE§ . . .

por macroescenario |nCIUded N a g|Ven

~ [consulta) /7 .

macroscenario
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Supporting Spain’s national emission projections with the EmiPro tool

- Macroscenario ID and type selection dialogue box -

Drop-down menus for macroscenario
and type of scenario selection

B Menid de Informes A =]
| B3 Elegir Macroescenano y Tipo para THE - | I:Ilil

Macroescenyfio Tipo:

Ambito: TRANSFORTE-T! - | |

Catalogo de
contaminantes

Ver proyecciones

Base
[tabla]

Ohjetiva
Ver proyecciones |)'endencial

Yer proyeg Acti

Catalogo de -
g [gra

actividades [SNAP]

royecciones po
macroescenario
[consulta)

Act )
de proyeccion [consulta) por m#troescenario

VYarialfAe de actividad
de proyeccion [informe por Macroescenario
- [ : (TNE) Calculate
and visualize
Actividades por
Macroesceps

Yer proyecciones
TNE [tabla]

Ver proyecciones
THNE [grafico]

Proyecciones T ‘

por MmAacroescenario

[consulta) ‘

results

Volver al Meni |
. principal

'
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Supporting Spain’s national emission projections with the EmiPro tool

Macroscenario =lo.x
calculation report:
projections included

- Archiva  Edicién  Wer  Grafico dindmico  Herramientas  Weptana 7

Administrador de tablas vinculadas %l i¢ @ LK . ztiba una pregunta -

i~ tablilla informe macroescenarii.

Switch
between

Macroescenario con las sicuientes eniradas

g=f Proyecciones THE por macroescenario seleccionado : Consulta de seleccion Disefio de consulta
Id SHAP ~ SOL Wista SOL / .
Todas | Yista Hoja de datos | g rap h I Cal -
T Suma de Emisidn proyectada| iy Vista Tabla dinémica
mp Exportar & Microsoft Excel tab u | ar
400000 El  Listade campos .
o} Fropiedades VI eWS
350000 -
=
300000 =
o
8 *x ° =i
2 250000 = Nombre Contaminanfe ~
e o Unidad
wwwww & 200000 ® oo 5o, —r— COVIM
oo o Q ——— NHE -t
130000 O NOX -1
—p— S0¥ -t
100000
Pollutant

pagna: 14| 4 [[T 1 v || SeleCtlon

Time frame Emission projection at

selecction .
Winicio||| @ (5 (] = 2y || @&JPeper | [F]Micro.. | B EmiPro | B1R Bor.. | B Meni .| &9Bisqu. | €)Babsl. | Bk macroscenario Ievel
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Supporting Spain’s national emission projections with the EmiPro tool

=181 %]

- Archivo  Edicidn  Yer Tabladindmica Herramientas Ventana 7

Administrador de tablas vinculadas %l El @ . w ! Escriba una pregunta =

tabl nforme macroescenario

Macroescenario con s siguientes eniradas

g=8 Proyecciones TNE por macroescenario seleccionado : Consulta de seleccidn

10| |
e Export to MS
SOL  Wista SQL
Nomhre Contaminante ~ |Unidad - | Wista Hoja de datos i
COVNM B NH3 ﬂ ‘Wista Grafico dindmico DA E X C e I u tl I I ty
+1=1 t+| = Ilﬂ_t ,i’ Exportar a Microsoft EXM,
Afio ~ |Suma de Emisidn proyectada Suma de Emisidn proyectada|Sun 5 |jsts de campos ade E
2001 B 2591955099 6622 93049 = e =
2002 e 2412541523 F967 680052 ERyEEEE
2003 i 224606 461 728451126 728451126
2004 B 208291 4665 7B05,7294979 7E05 794979
2005 B 161640,7732 7920,419439 7920 419439
2006 | 164345 3724 5222303069 5222 303069
2007 i 148424 502 8403721174 8403 721174
2008 B 138001,7562 5539,226226 5539 228226
2009 B 133338 967 5103,738701 5103 738701
2010 B 130320 04 4595,106035 4595 106035
2011 2 133462 4174 4353 318056 A — — : ——— -f'f'
= Foematn  Herramientas Ventana _ Escrbauagregats ¥ lm
2012 : 134375 6929 4052,325014 MD:SE.-M& GRY|L BT oo @z -F YL @ -0, b o Sepuided.. | R B |0,
2013 2 135433,1965 3837 925336 K P ch WX |EEAE TG FE| DA, fry .
2014 i 136306,2503 2879 477247 X A s £ 678 231590734
2015 B 2709,159149 Z q A | A& | M AE A A | A | A ] A ] A ] A | A g
2016 i 2534 317302 2 g_mmnmmm TENDENCIAL
2017 El 2366 236652 P - e — i
pagna: 10| (|[ 1 2018 3 2156 739631 2181 e M7 2000 1 ropey ; 3
2019 % 2013536511 2 _;_- :“‘;i il 25000 o i :21
2020 2| 1866,371522 L S R o
Total general | 9710041018 oy sa.z99 #7830 Pandy (]
|| s 6lam 1rS000 23 199
d / | R ALl o
Viska TablaDinamica :m :i:ﬁ 125000 - x
| TG ) At 01
Winicio| | & 51 ) = &) || EyPepe | [EMicr.. | B EnPi E1Rpo. | 2 ben.. | B tabill| [ Pro.. (EyMacr. | EMice.. | s s e & 100w el 2w
E Trmsan Cr L . ot 0t
Lt 24183 67 83 e = a8
5 pom e S0 : o
LT 87 83 H £
E=3) T [T e H 2z
57,468 61430 i 213
L] | frLEn ) ) L] - £
El TATa P 1950 1962 1994 1966 1948 2000 2002 2004 2006 2008 M0 M2 204 ME M8 N0 s
I ’yn I I I IC t ble | TRRE4S 6743 i 6
a. a. E ] (] e
/| LT 674K Comparsckin CO, equivelents wn
Eart ] 87 8% 2
Ll E: 2402 CET] ) Frventano. Tendencel  Dase ofetivs. E
L] _ 2000 o T ) of sz [HF ) | mAsL
* Rt s 20 G425 a0 Be W a32re 1990
View
T ENER AN EHERG ; IR TR <] ' | —
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Supporting Spain’s national emission projections with the EmiPro tool

Q Helper functions

- The tool has some helper functions to make the tracking of
tasks easier, as indicating the list of activities not yet
projected for each scenario:

EmiPro 2.0 —i=1 x|
Archivo  Edicidn  ¥er Insertar Formate  Registros  Herramientas  Wentana 7

Administrador de tablas vinculadas 2] %] 02 w® ¥ Escriba una pregunta =

=10 x| ]
Id SNAP MNombre Tipo de Escenario | el

5101015 Base EML_PRO 2
01/01/401 01_01_01_T |Tendencial
| |0101402 01 01028 Base
| 010102 01 M 02T Tendencial
01/01/03 01_0_03 B |Base
0101403 01_01_03_ T | Tendencial
010104 |01 01_04 B  Base
01/01/04 |01 01 04 O Objetiva
01/01/04 01_01_04 T | Tendencial
01/01/05 0101 05 B |Base
| |[0101405 01_0M_05_T Tendencial
L, |01/03401 01 03 01_B Base
010301 01_03_01_T Tendencial
01/0302 |01_03_02_ B  Base
| |010302 010302 T Tendencial
[ |o10303 01 03 03 B Base
| |0103403 01 0305 T Tendencial
| |01/40304 01 0304 B Base
| |01/03/04 01 0304 T Tendencial
| |0140306 01 03 06_B Base
01/0306 01_03_06 T Tendencial
01/04/06 |01_04_06_B  Base
010406 01_04_06_T | Tendencial
010407 |01 04 07 B  Base
01/04/07 |01 04 07 _T | Tendencial
01/05/03 01 05 03 B |Base
0110503 01_0503 T Tendencial
01/05/05 010505 B |Base
010505 01_0505 T Tendencial
01/0506 |01 _05_06_B  HBase

Regiskro:r 14 4 1 k[ #1]r#]| de 450

Activities /
scenarios
already
projected
(tabular
form)

Crecimi por
macroescenario

idades proyectad
[consulta)

Crecimiento por
macroescenario [TNE]

Proyecciones por
Macroescenario
[consulta)

V¥er proyecciones
TNE [tabla]

TNE [grafico]

Variable de actividad
por macroescenario

Variable de actividad
por macroescenario

Actividades pendientes
de proyeccion [informe]
MhIFY

A s pendientes de proyecci

Activities

__, pending for

projection
(report)

Proyecciones TNE Actividades pendientes de proyeccion
por macroescenario

[consulta)

4

Wista Hoja de datos

o | @ 5 ) = 5y || ByPape | @i | mEEnPd 1R B0 | EMen | Byac | EMio | 6)8aty |[Eact.. B Asiv
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Supporting Spain’s national emission projections with the EmiPro tool

- Activity-level activity rate path hypotheses plot - Activities to be

g=f Parametro G de proyecciones por actividad por Macroescenario - Consulta de seleccion i n Cl u d e d i n th e
comparision

"Ambito) Tipo ~

myicoscaero B Type of scenario

\gunnnnnn

Macroscenario _——

Media de Parametro G|

140000000 .__,_.-——-"-_

120000000

((1d SNAP +)

J

4i03
—{l— 050600
A 1om
3 1000102
—gle— 10001103
=— 10/01 /04

100000000

o-—0O
0000000 o =

Yariable de actividad

GO000o000

Qoo

Time frame

s ‘”l‘iiii‘iiii'

2EIEI1 2002 2003 2DI:I4 2EIEIS ZDDE QDDT 2DDE 2I:IEIEI 2I:I1EI 2011 2012 2013 2014 2015 2EI1E 201? 2018 2019 2020

10401 05
& 1002001
—— 10m2i02
—— 10m2i04
O 100205
—il— 1002006
3— 1003007
£ 1003503

= 10/03i04

=— 10/03/05
—@— 10401
—— 100402
S 10403
O 100404
—i— 100407
B— 100412
—glp— 10/0501
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Supporting Spain’s national emission projections with the EmiPro tool

Q Technology

- EmiPro i1Is a MS Access built-on PC tool specifically
designed to support the SEP project

- It is intended to be used in a local area network under any
MS Windows-NT based operating system.

CLIENT
Administrator
User —"

EmiPro EmiPro

| i =
EmiProBase

(1990-2020)

EmiPro CLIENT
i EE -

User —_—

I

User ==

SERVER

System kernel ° ..rrdlt

EmiPro CLIENT
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Supporting Spain’s national emission projections with the EmiPro tool

- EmiPro is made up of two components:
EmiPro.mdb
- User interface to be installed in every client PC. Must be
linked to the proper EmiProBase.mdb

-EmiPro 3.0 — =] <]

Archivo Edicidn Wer Insertar Forrnakto Reqgistros Herrarientas Wentana T

%l §¢ @ W T 1 E=criba una pregunta

Seleccionar las tablas winculadas para actualizar: JEr— I
[ ] + [ actividades (DHEmiProlEmiPro 3.0EmiproBase. mdb) -

- + [ Aagrupacidn de Actividades  (DeEmiPro\EmiPro 3. 00EmiproBase. mdb)

T & Areas (D:HEmiProEmiPro 3, 00EmiproBase. mdb) Cancelar I
- + [ Contaminantes  (DiEmiProlEmiPro 3 00EmiproBase . mdb)

- + [ Emisiones medidas  (DHEmiProtEmiPro 3. 00EmiproBase.mdb) Seleccionar bodo I
- + [ Emisiones proyectadas  (DAEmMiPro\EmiPro 3.0\ EmiproBase. midb)

- + [ Emisiones ws areas  (DHNEmiProlEmiPro 3 0EmiproBase.mdb)

- + [ Escenarios  (DEmMIPro\EmiPro 3.0\ EmiproBase. mdb) wl
- + [ Macroescenarios  (D:HEmiProtEmiPro 3.0EmiproBase.mdb)

- + [ Pardmetros CfF (D0AEmMIProf\EmiPro 3. 00EmiproBase. midb)

- + [ Pardmetros G (D EmIProlEmiPro 3.0%EmiproBase. mdb)

- + [ Protocolos (enum) (DO EmiProtEmiPro 3.0 EmiproBase. mdb)

- + [ Provecciones  (DHEmiProlEmiPro 3.0 EmiproBase. mdb)

I Preguntar siempre por |a nueva ubicacidn

adrninistrador de tablas vinculadas FLIR
b= 1] io”J a @] Q @ |J @Docum... I @FE Bora... I @EmiF’ro...I Micloso...” EmiPro .Elabylon...l 14th_IE...I F'lesent...l |(E|E@ .@ 13:48
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Supporting Spain’s national emission projections with the EmiPro tool

EmiProBase.mdb
- Includes the kernel of the system and all the databases

- Resides in the PC acting as server

- It cannot be edited directly. The users are not allowed to
access the raw data, so they must use the interface

=181
fchwo  Edén Yre et Eomato  Beostos  Heromentws Veptann 2 Escrba wapregunta  f§ af @i Ehn Y Belscores  Heamentas Vegtana 2 scrba una pregats ¥ jm @
K-8 GRY sh8 < @ HH TRV A Da- D, DEEs SRV e % Bx | ©a- 0.

W Pacdmetios C/F - Tabla

-

e jlousty mMpve X 3z T om0
[ Objstors | [ B e una tabla en vists Disefin M Toos o amte

B Crnn unababis utlizando of ssisberke [0 Tipos do wece

B cowumatat doos M Toosdes

m Tipos de ambitos (erum) : Tabls =lf

id Ares
e

Nacional fotsl para MFOM i
OLA-GA Amibila agricols-ganadero
+ Femocaril  Subguupo 2
+ GENERACION Ambita snargética
* IND-02 Macrogscenanic INDUISTRIAL pero sin el Grupo SNAPDZ
+ INDUSTRIAL  Amibite industnal [Facenanas
+ MATURALETA Amibita emisiones biogénicas y refacionadas Teer—
+ SNAPTH Tadas Lag actividades que se calculsn en al Inverasio axcepto O errbee
* SNAPOZ Todae las actividades del grapo SMAP 2 que tienen emisiones 1d snap
+ SNAFUE Todss ks actimdades del grupo SMAP 3 que figuran en ¢l lrverts Ty e Eucmnario
+ SNAPO4 Todas s actidades dol gpo SNAP 4 que tivnen emisionns i Fpa da i
g -4 Fpie acion esceravios
+ SNAPDS Tadas Ias actividades dal gpo SNAP 5 qué tisnen amisiones mashimatrcs propactonas
* SNAPOE Todae las actividades del gapo SMAP B que tienen emisiones &) Fuka

+ SNAFD7 Todss ks actimdades del grpo SMAP 7 que bienen emisiones &1
+ SNAPOS Todas kas actividades del gapo SMNAP 8 (excepio 08 0502, LTO
+ SNAPTB-TNE Lo migmd qué "SNAPDA" para S1inchuye 0B 05 02 (LTO intemac
* SNAPDS Todae las actividades del gapo SMAP 9 que tienen emisiones &
+ SNAPID Todss ks actimdades del gropo SMAP 10 gue lienen emisones o
+ SNAP11 Tadis kas actidadis del gupo SNAP 11 que tisnen smisionss | Tipos d foeauistll
+ TOTAL Tadae lag actividades proyectadas con excepcifn de 08 0502 H’
+ TOTAL-TNE  Todas las actiidades proyectadas a excepeidn las perenacients nar—

+ TRANSPORTE Ambio transpore —_—
+ Transporte_MF1 Ambita para comparar con los rsultados del escenario PET

+ TRANSPORTE: Igual qué & macroéscenanio TRANSPORTE pero 51 inchuys 08 0F) _':I
+ TRATAMIENTO Ambita de tratamiento de residuos Ll S

EJIIJJIIJJIIJJIIJJIIJJIIJ I

‘Westa Hoja de datas.

Freparads N
Binicio | & 5 1A B &y || Eyvecum | HIRBep. | Eykmiro .| ElMecos. | @Bukvkn | E 1 e | Dikneo | @Testd [[Dras.. | TS 1000 Binicio | & 5 74 B ) || Eoecu. | BIABe.| Syiwpr | Eie. | B Esis | @0 | S 10h ] E)Pwss e cghesei] [ OBEOR 15
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Supporting Spain’s national emission projections with the EmiPro tool

5. CONCLUSIONS

Q The volume of managed data in the SEP project, both for
the algorithm factors of the projections and the results of
projections themselves revealed the need of a software tool
to handle them

Q EmiPro is a key element to guarantee the consistency and
guality of the national projections

Q Although this piece of software must be considered as a
work in progress, it has shown to be very useful at data
management, synthesis and analysis of the results inside
the SEP project
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Q This tool can serve as a basis for the updating and revision
of national emission projections

<

Q Therefore, EmiPro could give support to the annual revision
and publication of national emission projections, in
coordination with the National Emission Inventory. This
would help Spain’s Environmental Administration to fulfill the
Information requirements at the scheduled time

L}
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6. NEXT STEPS

Q Continuous revision and improvement of the performance,
reliability and functionalities of the tool

Q Basis for a tool capable of working as an interface with the
RAINS model, which provides a bridge between national
emission inventory and projections and the CAFE program

O Enhancement of its exporting capabilities in order to provide
a consistent way to generate SMOKE-ready IDA ASCII
format files, useful for modeling purposes
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THE END

THANK YOU FOR YOUR ATTENTION

rborge@etsii.upm.es



