
1

EMFEMF

Using SMOKE from the Emissions 
Modeling Framework

Marc Houyoux, US EPA
Rich Mason, US EPA
Chris Allen and Allan Beidler,

Computer Sciences Corporation
Alexis Zubrow, 

UNC Institute for the Environment

2008 Emission Inventory Conference
June 4, 2008  - Portland, Oregon



2

Overview

Emissions modeling cases
EMF overview
Setup and use of SMOKE from the EMF
Processing results

Benefits of EMF for using SMOKE
Timing
Data sizes
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Emissions modeling cases

CMAQ 
evaluation
2002, 2003, & 
2004 annual
2006 summer
36-km national
12-km eastern
CB05-SOA 
with HONO & 
chlorine
CMAQ 4.7 beta
with “inline”
point and 
biogenics

Eastern US 12-km domain
Lower left: -1008km, -1620km
Col 279 x row 240

US 36-km domain
Lower left:-2736km, -2088km,
Col 148 x row 112
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What is the EMF?

Software application for emissions modelers and 
those who access related data

Many users to get to a central source of data:
inputs to and outputs from emissions modeling

Shares emissions modeling information within an 
organization, not over the internet
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Components of the EMF

QA
Manager Data Manager

Case Manager

Control Strategy 
Tool  (CoST)

EMF
Database

Sensitivity
Tool

Surrogate
Tool SMOKE

Speciation
Tool

Existing connection

In development 

EMF software

External software linked to EMF

Existing connection

In development 

EMF software

External software linked to EMF

Key
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What can the EMF do?

Data Manager
Organizes users (emissions modeling) input and output data
Provides tracking of data changes using data versions
Supports metadata for users’ data
Facilitates QA capabilities and tracking of QA steps by version

Case Manager
Organizes inputs, settings, run history, and outputs into 
“Cases” for SMOKE (or other software)
Runs scriptable software including SMOKE
Sensitivity Tool (in development) provides simpler interface for
running sensitivities based on existing Cases

Control Strategy Tool (CoST)
Creates and applies control strategies to emission inventories 
for use in SMOKE and other analyses

All done in a multi-user environment
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Run scripts

Running SMOKE in EMF
Dataset Manager

Case Manager

SMOKE datasets
in PostgreSQL

Case

Inputs: Datasets
to use for runs

Jobs: Run steps

Parameters: SMOKE 
and script settings

SMOKE

Tell Dataset Manager
to export Inputs as 
ASCII SMOKE files

Generate wrapper scripts
with Inputs and Parameters

defined as Environment
Variables

Submit Job to a run queue
on a UNIX/Linux computer

Outputs: List of results
(e.g., AQ model inputs)

EMF utility 
to register

outputs
History: Who, when,

what run & status Completed

Run
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SMOKE scripts nested in EMF scripts

A modified version of previous SMOKE 
scripts is called by an EMF-generated 
wrapper script
EMF wrapper script – specific for a given Case and Job

SMOKE run script (EMF-enabled)

SMOKE-EMF Assigns file (one for all)

SMOKE run helper scripts

SMOKE Assigns helper scripts
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New features of SMOKE scripts for EMF

One script per processing type (e.g., area-annual, 
onroad-monthly, point-daily)
Simplified directory structure – inputs, intermediates, 
reports, model-ready outputs
New approach for controlling which programs to run
New sector-merge script with mrggrid
Log analyzer summarizes log files
Timetracker script to record how long each step takes
Create of Smkinven “list” files for users
Concatenate many pieces of speciation profiles and 
cross-references at run time
Commands to send information back to EMF 
database, which are also easily turned off if needed
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New approach for controlling 
programs to run: RUNSETTINGS

N12/31/200207/01/2002PART4Mrggrid12EUS1mrggrid

N00PART1Smkreport12EUS1ptfire

N00PART1Smkreport36US1ptfire

N00PART2Smkreport12EUS1all

N00PART2Temporal12EUS1all

N00PART1Spcmat12EUS1all

N00PART1Smkinven12EUS1all

ValueEnd DateStart DatePartProgramGridSector
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New merge approach: 
SECTORLIST file

NSectBaseYrmwdss_Y2002$CASE     ptnonipm

YSectBaseYrall2002$CASE     ptipm

NSectBaseYrmwdss_N2002$CASE     othpt

NSectBaseYrweek_N2002$CASE     othon

NSectBaseYrweek_Y2002$CASE     onroad

NSectBaseYrmwdss_Y2002$CASE     nonroad

NSectBaseYrmwdss_N2002$CASE     othar

NSectBaseYrmwdss_N2002$CASE     alm_no_c3  

NSectBaseYrmwdss_Y2002$CASE     nonpt

NSectBaseYraveday_N2002$CASE     afdust

NSectBaseYraveday_N2002$CASE     ag

EndZipPrevYrSpinupMrgApproachSectBaseYrSectorCaseSector
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Accessing SMOKE runs from EMF

Opens Case in View-only mode

Opens Case in “Edit” mode

Uses Case Manager main window
Organized by “Case Category”
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SMOKE Case - Summary Tab
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SMOKE Case - Jobs Tab
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SMOKE Case - Inputs Tab
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SMOKE Case - Parameters Tab
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SMOKE Results - Outputs Tab
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SMOKE Results - History Tab
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How SMOKE/EMF helped this project

Data in a “Case” (SMOKE run) linked to datasets in Data Manager. 
We have one system to use for data handling and running 
SMOKE.  All of our data files are stored, viewable, and retrievable.

Exports all SMOKE-ready files needed for a SMOKE run with a 
single mouse click. Saves time and prevents possible errors 
associated with manually writing out many data files & formats 
from many other data sources. Also, checks for latest version.

User interface for SMOKE. We have a permanent record of 
SMOKE inputs, settings, stores reports, and location of outputs.
Could reduce learning curve for new emissions modelers.

Submits SMOKE jobs to a compute server and not run on local 
computer. Supports desktop access to data and SMOKE cases, 
while running elsewhere (e.g., Linux servers or clusters) to meet 
computational needs.

Single, more powerful SMOKE scripts easier to use and maintain
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Run time results
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2002 36-km
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Comparison of inline vs. standard 
CMAQ input sizes
CB05-SOA, 
annual
3-d files have 
10 emissions 
layers
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Project results
2002, 2003, and 2004 annual emissions and  2006 
summer emissions completed in about 2 months
Only error discovered to date was a data error, not a 
processing error

HONO was intended for all mobile sources, not just onroad mobile
Discovered by ORD HONO researcher looking in EMF to 
understand the basis of the data

Shorter time since most datasets used not new
Shorter time and smaller file sizes with “inline”
approach for point
EMF-SMOKE linkage has increased our productivity 
and our team coordination
Have not experienced pitfalls of “Models-3”
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In progress

Sensitivity Tool
Initial version end of September

Pilot just starting for CMAQ/CAMx support 
from EMF Environmental Modeling System”?

CHIEF EMF Website coming
EMF Website now:
http://www.ie.unc.edu/cempd/projects/emf/install/
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Community interest?

Would like to request funding for a beta-users 
program in 2009, with 2-3 beta sites

Would like to know interest from states, 
locals, RPOs, Regional Offices, and others 
before funding request

Talk to me or email me at 
houyoux.marc@epa.gov


