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¥ Background
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= EC commissioned the development of a powerful,
multi-agency GIS solution to enhance air quality
management

Minimal Functionality:

1. Create Els from first principles (ab initio)

2. Generate maps, backcast/forecasts and reports
3. Produce emissions data for modelling systems
4. Based on ESRI's ArcGIS software system
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Step 1. Develop a robust data model

Step 2: Prototype land-use and population emissions
Step 3: Land transportation activity-based emissions
Step 4. Emission report generation functionality

Step 5: Emission model input generation



Traditional Conceptual Paradigm
“Top-Down”
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* In Canada, national Els are typically generated
using a “top-down” approach
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' GIS-El Tool Conceptual Paradigm
. “Bottom-Up”
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* The GIS-EI Tool is designed using a “bottom-up”
approach
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GIS-El Tool Conceptual Paradigm

" Advantages
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= Much simpler in theory to compute emissions
(no disaggregation necessary)

» Different EFs can be applied in different areas
for the same source type

= |f an attribute Is changed in a particular region,
you only need to re-compute that region’s total,
as opposed to re-computing the entire inventory



¥ GIS-El Tool Conceptual Paradigm

Example: Road Emissions
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Road Emissions Summarized Emissions
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¥ GIS-El Tool Conceptual Paradigm

Example: Gridding Road Emissions
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Traditional Gridding GIS-El Tool Gridding




¥ GIS-EI Tool Mechanics
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Emission Estimate (EE)

EE=EF XA XCF x SF

where:
EF = Emission Factor
A = Activity
CF = Control Factor
SF = Scaling Factor
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* Processes that cause pollutants to be released
= Based on the EF and availability of attribute data
= Comprised of a single or combination of attributes

* |n the GIS-EI Tool, all necessary attribute data are
provided through GIS layers (feature classes)

Examples:
Number of People
(Number of Lanes) x (Length of Road)
Number of People per Household
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EgMap Yiewer
Map Edit Selection Tools Report
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Metadata Help
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Main Application
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= &F Layers

=l Gec-palitical Boundaries
Dissemination_Area
Census_Track
rumicipaliky
Census_Division
Province
Zaunkry
ktribuke Layvers
Land Use
[ &vrD_Landuse
Cremnagraphic
GYRD_Demographic
[] road
] Reail
User Layers
[ iarid 4km
[ iarid 12km
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¥ Geo-Political Layers

»= Polygon-based feature classes

that correspond to geo-political
elements

= Users interact with them to
determine locations for editing
factors, computing emissions and
extracting inventories

= Smallest geo-political layer is
Dissemination Area (foundation of
all other geographic layers)

=] &% Layers
=l izen-palitical Boundaries

Dissermination_Area
[ | Census_Track

[ | Municipality

[ ] Census_Division

L] Province

[ Counkry

Akkribute Lavers

Land Lse

[ GYRD_Landuse

Demagraphic

EYRD_Dermographic

[ | Road

L] Rail

User Lavers

(] iarid 4km

] ia@rid 12km
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Attribute Feature Classes
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= Emissions are computed on a “per feature” basis
= Used to determine the Activity for a given EE

= Associated with a geometry (polygon, line, point)
= Attributes are editable

=] Land_Use =1 Demographic = Road =] Rail
PK [Land_Use_ID PK | Demographic_ID PK | Road_ID PK | Rail_ID
Subtype Subtype Subtype Subtype
Dissemination_Area_ID Dissemination_Area_ID Dissemination_Area_|D Dissemination_Area_ID
Land_Use_Value Population Surface_Type Number_Of_Tracks
Housing Number_Of_Lanes
Speed_Limit
VKMT
Road_Type
Land_Use EE Demographic_EE Road_EE Rail_EE
FK1 | Land_Use_ID FK1 | Demographic_ID FK1 | Road_ID FK1 | Rail_ID
FK2 | Emission_Factor_ID FK2 | Emission_Factor_ID FK2 | Emission_Factor_ID FK2 | Emission_Factor_ID
Emission_Estimate_Value Emission_Estimate_Value Emission_Estimate_Value Emission_Estimate_Value
Emission_Estimate_Date Emission_Estimate_Date Emission_Estimate_Date Emission_Estimate_Date
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Primary means of
classifying and allocating
emissions

Users can update, modify,
or define their own new
SCC (U.S. SCCs do not
fully describe Canadian
sources)

Source Sectors — user
defined groups of SCCs
for post-processing and
reporting (e.g. NAICS)

¥ Source Classification Codes

/™ scc Editor x|
— Ewxisting SCCs
Type | SCC | Levelt | Levelz | Leveiz [Loven |
AREA 2101001000 Stationary Source Fuel Co. Electric: Ltiliy Anthracite Coal Tatal All Bniln_I
AREA 2101002000 Stationary Source Fuel Co... Electric Utily Bituminous/Subbituminous ... Tatal: All Boil
AREA 2101003000 Stationary Source Fuel Co... Electric Uty Lignite Coal Total: Al Boil
AREA 2101004000 Stationary Source Fuel Co... Electric Uty Digtillate Cil Total: Boilers
AREA 2101004001 Stationary Source Fuel Co... Electric Utiliy Digtillate Cil All Boiler Typ
AREA 2101004002 Stationary Source Fuel Co... Electric Uty Digtillate Cil AllC Engine
AREA 2101005000 Stationary Source Fuel Co... Electric Utily Rezidual Ol Total: Al Boil
AREA 2101006000  Stationary Source Fuel Co...  Elechic Utiliy Matural Gas Total: Boilers
AREA 2101008001 Stationary Source Fuel Co... Electric Uty Matural Gaz All Boiler Typ
AREA 2101008002 Stationary Source Fuel Co... Electric Utily Matural Gaz AllC Engine
AREA 2101007000 Stationary Source Fuel Co. Electric: Ltiliy Liquified Petraleumn Gas [L Tatal Al Bail
AREA 2101008000 Stationary Source Fuel Co... Electric Utiliy Wood Total: Al Boil
AREA 2101009000 Stationary Source Fuel Co... Electric Uty Petraleumn Coke Total: Al Boil
AREA 2101010000 Stationary Source Fuel Co... Electric Utiliy Process Gas Total: Al Boil
AREA 2102001000 Stationary Source Fuel Co... Industrial Anthracite Coal Total: All Boil
AREA 2102002000 Stationary Source Fuel Co... Industrial Bituminous/Subbituminous ... Tatal: All Boil
AREA 2102004000 Stationary Source Fuel Co... Industrial Digtillate Cil Total: Boilers
AREA 2102005000  Stationary Source Fuel Co...  Industrial Fesidual il Total: Al Boil
AREA 2102008000 Stationary Source Fuel Co... Industrial Matural Gaz Total: Boilers
AREA 2102008001 Stationary Source Fuel Co... Industrial Matural Gaz All Boiler Typ
AREA 2102006002 Stationary Source Fuel Ca Industrial Matural Gas AllC Engine
AREA 2102007000 Stationary Source Fuel Co... Industrial Liquified Petroleurn Gaz [L...  Total Al Boil
AREA 2102008000 Stationary Source Fuel Co... Industrial Wood Total: Al Boil
AREA 2102009000 Stationary Source Fuel Co... Industrial Petraleumn Coke Total: Al EEIlnLI
4« »
Mew Edit | Delete | Close |

15



=

CONSULTING ENGINEERS
& SCIENTISTS

= The base element
that makes up an El
within the GIS-EI Tool

= Viewer for users to
display existing EFs

Emission Estimates

ﬂg Emission Factors

 Select SCC
AREA - 2810003000 - Miscellaneous Area Sources - Other Combustion - Cigarette Smaoke
Search |
— Select Pollutant
Short Mame I Full Hame I CAS I -
OcH4 Methane 74.82.8
Oco Carbot Maonoxide E30-02-0 e
coz Carbon Dioxide 124-38-9
OHFC Hydrofluarocarbon 420-46-6
Onzo Mitrous Oxide 10024-97-2 LI
— Enter Emiszion Factar Information
Factor nitz Cony. Factar Activity Unitz
nm |t0nnesfpelsone"yeal |1 per | Population in GYRD j people
— Enter Optional Factors
Scalar Multiplier: |1 .0 Contral Rule Rule
Efficiency Effectiveness Penetration
Contick 1.0 =1.0- [0.0 % |00 w |00
0K | Apply | Cancel
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Exporting

The following export options are available:

Report - Export EI - Text

— Layer
 Geo-Political Layer IE Tk J T CELL_ROW ﬂ
rid 4k hd :
1 M V I & User Polygon Laysr aneire e bod
' p g — Source Classification Codes
2 SMOKE_ready Spatlal Surrogates Type | SCC | Levell | Levelz | Levelz | Leveld | ﬁ,l
' O&R... 2101002000  Statiohary Source Fu..  Electric Utility Biturinous/Subbiturni...  Total Al Bailer Types
- - - O&4R... 2101003000  Statiohary Source Fu..  Electric Utility Lignite Coal Tatal Al Bailer Types
3. SMO KE-ready Emission Files (I DA) B4R.. 2101004000  Stationary Source Fu..  Electic Utiity Distilate O Tatal: Bolers and I .
AR 2101004001 Stationary Source Fu...  Electric Utilie Digtillate Ol All Boiler Types
4 Del Im |ted ASC” TeXt F| |eS [ 4R, 2101004002 Stationary Source Fu..  Electic Utiliy Distillate O AT Engine Types
) O4R... 2101005000 Stationary Source Fu.. Electric Utility Fiesidual Qil Total: Al Eoiler Types LI
— Source Sectors
Source Classification Sche... I Code I Name I -
O neics 1119 Qilzeed and Grain Combina...
O nealcs 111120 Qilgeed [except Sopbean) .. —
O nealcs 111160 Rice Farming
Cnacs 1150 Corn Faming o
— Grid Activity — — — = =
. — — Pollutants Pollutant Groups
IGnd Ak j IF‘npuIahnn in GYRD j people Shart Hame I Full Name I TS " D v
Caolumns: 172 Fows: 103 Spatial Surogate Code: |5U CHa Methane 74-82-3 — Greenhouze Gazes
co Carbon Monoxide B30-08-0
—Output File Ocoz Carbon Dioxide 1243349
CATEMPAAGPRO b [ m WG RS |
Generate | Cancel | [ Qumill
IE:\TEMP\DistaIIateDiI.txt
Search SCC E zport | Cancel |
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Phase 1 development is nearing completion

Compute population and land-use based emissions
Compute emissions from road and rail networks
Export to SMOKE-ready input files and other formats

Phase 2 and Beyond:

Import additional attribute feature classes
Upload/output data tables (EFs, SCCs, etc.)
Backcast/Forecast

More robust metadata

Advanced QA/QC tools

Integration of pre-generated point and biogenic sources
Location independent, simultaneous multi-user access

Version control and Scenario Management
18
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