GIS assisted Emission inventory
Development for Variable grid Emission
database for Mississippl region
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Modeling

This Is a study of atmospheric dispersion
In the coastal zone using regional
ensemble models and multi-model
ensemble systems to develop the
meteorological fields necessary to predict
the movement and dispersal of pollutant

plumes in the coastal environment.

The goal of the project is to construct a
dispersion forecasting capability tailored
for application in the Gulf Coast region




Microscale — Mesoscale modeling domain
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Problem ldentified..

Chemical simulations in most of the models
require surface emissions in a grided format

Simple interpolation of broader level
emissions to obtain gridded data lead to
erroneous results

A GIS based methodology for distributing

emissions from broader level inventory to
finely grided emissions values is developed.

Local micro-scale features such as activity
and grid size is considered for modeling




Emission estimation
using GIS

Sources of pollution and activity are generated as a
thematic layers in GIS

The sources are linked to attribute database and
emission factors using SCC code

The emission levels are calculated using activity and

emission rate equation mentioned above

Statistical local interpolation — Natural neighbor local
Interpolation technique has been used to generate
emission prediction in local scales for which data is
not available.

Grided emission database of selected area Is
selected using Raster overlay method




Methodological Framework

Non-road

Mobile6




Database structure

GIS
compatible
Database
Preparation
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Attribute iInformation for the
feature class

Attributes are the building blocks for
computing emissions

Each faclility whether line, point, polygon

are associated with descriptive attribute
iInformation namely facility type, SCC
code, emission rate etc.

It will also have control factor option for
manipulating the emission levels




Linkage between feature class
and emission factor

Source Classification Codes (SCC) are used
to develop linkage between feature class and
facility

It iIs used to allocate the emissions

General querying and
mathematical tools are used
to compute emissions




Emission Inventory

sources
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Calculation methodology

The general equation for
emissions estimation Is:

E = A X EF x (1-ER/100)

where:

E = emissions;

A = activity rate;

EF = emission factor, and

ER =overall emission reduction

efficiency, %
AP42 | FIRE database




Activity

Processes that cause emissions to be
released

Calculated wusing emission factor and
measurable value

Number of people per household

s Road network ( number of lanes and vehicular
number)

= Number of people in a given location

Attribute database Is created In GIS as a
number of layers




Infrastructural mapping
of the study area

Infrastructural faclilities namely Electricity
generating units, Industrial locations, live
stock facilities

Political units namely counties, municipalities,
census tracts, province

Land use, demographic profiles of the study
area

Transportation facilities etc

Infrastructural data Is Important for
manipulating and developing the emission
database
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Population size in
the study area
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== Layers
= M Communication Facities

= M Electric Power Facliies

ol

= W) Waste Water Fatiities
<al ather valugs:
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MS000136
M3000137

<al ather valugs:
PortFtyld
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M3000088
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MS000135
MSNNNSA

Calculation example
Emissions from Utilities




Total area based CO emissions In

the study area (%)
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Point sources of sulfur
dioxide In the study area
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Area based sulfur
dioxide In the study area
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Area based Oxides of the

study area
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Output Map

generation
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Louisiana
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Southern United States




Sulfur dioxide emission quantities

from Point source




Emission estimation

Currently no elements are developed for
automated emission estimation

Manual commands based emission
estimation algorithm is developed

Emission levels are shown in Map as a
chloropleth map.

Feature output can be saved as dbf
format for converting to other formats
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Use high resolution satellite
products to correlate the
emission sources and
developing emission inventory

Develop GIS assisted
emission inventory preparation
and processing system for
directly coupling to Mesoscale
models

(Implementing Sparse matrix
algorithms into GIS)

Incorporate Biogenic emission
inventory into the model and
use Satellite derived products

Future Scope
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