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Why Undertake A New Approach?

y Current questions exceed current tools
→$QDO\VHV�DW�ILQHU�VFDOHV

→&URVV�SROOXWDQW�DQG�FURVV�VRXUFH�LPSDFWV

→7R[LFV��30��*UHHQKRXVH�*DVHV

y Improve the science

y Improve the software

y Respond to external review
→1DWLRQDO�5HVHDUFK�&RXQFLO��³0RGHOLQJ�0RELOH�6RXUFH

(PLVVLRQV´��0D\�����
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What Analyses Should a New
Model Address?

y National Inventory Generation
→7UHQGV

y Local Area Inventory Generation
→6,3�,QYHQWRULHV

→&RQIRUPLW\�$QDO\VHV

y Transportation Scenario Evaluation
y Corridor/Intersection Emission Analysis

→1(3$�DQDO\VHV

→+RW�6SRW�DQDO\VHV
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 Multiple Analysis Scales
Required

y Macroscale
→)RFXV��,QYHQWRU\�JHQHUDWLRQ�IRU�ODUJH�DUHD
→%DVLV��&RXQW\

y Mesoscale
→)RFXV��,QYHQWRU\�JHQHUDWLRQ�IRU�XUEDQ�DUHD
→%DVLV��5RDGZD\�OLQN�	�DQDO\VLV�]RQH

y Microscale
→)RFXV��3URMHFW�/HYHO�HPLVVLRQ�DQDO\VLV
→%DVLV��6SHFLILF�&RUULGRU�,QWHUVHFWLRQ



Macroscale Analysis
EPA Trends Report

1998 Carbon Monoxide Emissions



Mesoscale Analysis
Raleigh-Durham, NC (MEASURE model)



Real-time PM2.5 Exhaust Emissions
Interstate-40; March 10, 1999; 7:15 - 10:15

 

Microscale Analysis
EPA/ORD MicroFac model



National
Inventory

Local
Inventory

Transportation
Scenario

Evaluation

Corridor/
Intersection

Analysis

Macroscale

Mesoscale

Microscale



9

Proposed Framework

y Supports all three analysis scales

y Which scale to use depends on:
→$QDO\VLV�FDWHJRU\

→$YDLODEOH�LQSXW�GDWD

y 0DFURVFDOH�FRQWDLQV�QDWLRQDO�GHIDXOW�LQIRUPDWLRQ

y ,QSXW�GDWD�LV�³SULFH�RI�HQWU\´�IRU�PHVR�PLFUR�VFDOHV�

y Scales linked by emission rate estimation
process
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Emission Rates

y Emission rates are core of NGM (e.g. AP-42)
y Establish systematic process to derive emission

rates from instantaneous emissions data

y Macroscale emission rates
→&\FOH�EDVHG��H�J��02%,/(�

y Modal emission rates
→&KDUDFWHUL]H�DFFHO��FUXLVH��GHFHO��LGOH

→6HYHUDO�DSSURDFKHV�SRVVLEOH

y YHKLFOH�VSHHG�DFFHO�PDS�LV�FRPPRQ
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Emission Rate Approach 1 -
Correction Factors

y Emission rates reflect “base” emission
y Additional effects (e.g. fuel) tacked on

y Test samples, test methods and data quality
behind each effect vary significantly

y Many effects become outdated

y Doesn’t account for emissions synergies
y Does allow for analysis of individual effects
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Emission Rate Approach 2 -
“Comprehensive” Rates

y Reflect in-use emissions as they are
→QR�DGGLWLRQDO�FRUUHFWLRQV

y Would require on-board emissions
measurement

y Accounts for all emissions synergies

y Probably more accurate
y Isolation of effects is more difficult
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Emission Rate Estimator

y Establish systematic process to derive emission
rates from instantaneous emissions data

y Goal is comprehensive emission rates from on-
board measurement data (e.g. PEMS)

y Short term may require a hybrid of lab and in-use
data
→(YDS�ZLOO�FRQWLQXH�WR�EH�EDVHG�RQ�ODE�GDWD
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Emission Rate Estimator
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Emission Rate Estimator
Approaches

y Instantaneous emissions model (e.g. CMEM)
→5XQ�PRGHV�WKURXJK�WR�HVWDEOLVK�PRGDO�UDWHV

→5XQ�F\FOHV�WKURXJK�WR�HVWDEOLVK�PDFURVFDOH�UDWHV

y Emissions data processor
→3UH�GHWHUPLQHG�VWDWLVWLFDO�SURFHVV�HVWDEOLVKHV�PRGDO
HPLVVLRQ�UDWHV��H�J��7UHH�%DVHG�5HJUHVVLRQ�

→,PSRUWDQW�HIIHFWV�IDOO�RXW

→0DFURVFDOH�HPLVVLRQ�UDWHV�GHULYHG�IURP�PRGDO�UDWHV

y Database query of raw PEMS data
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Macroscale Level

y NGM Components
→0DFURVFDOH�HPLVVLRQ�UDWHV

→(PLVVLRQ�IDFWRU�HVWLPDWRU��H�J��02%,/(�

→(PLVVLRQ�LQYHQWRU\�HVWLPDWRU��H�J��602.(��(06�

y Output
→7RWDO�HPLVVLRQV�E\�FRXQW\

→%UHDNGRZQ�RSWLRQV�FRQVLVWHQW�ZLWK�02%,/(�

y UXQQLQJ�VWDUW��IDFLOLW\��FODVV��KRXU

y DJJUHJDWLRQ�DYDLODEOH

→)HHGV�H[WHUQDO�*ULG�3URFHVVRU�IRU�$4�PRGHOLQJ
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Macroscale Level Inputs

y Activity
→6SHHG��WULS��VRDN�LQIR�FRQVLVWHQW�ZLWK�02%,/(�

→907�E\�URDG�FODVV��YHKLFOH�FODVV��+306�IRUPDW�

y Fleet
→02%,/(���&ODVV��WHFKQRORJ\��0<��VWDQGDUG

→(PLVVLRQ�GLVWULEXWLRQ"

y Meteorological data

y Fuel specifications (e.g. Complex Model)
y Defaults available
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Macroscale for Evap and Off-Road

y Evaporative Emissions
→&XUUHQW�02%,/(��LQSXWV�DQG�RXWSXWV

y Off-Road Emissions
→6DPH�FRPSRQHQWV�DV�RQ�URDG

→$FWLYLW\�	�)OHHW

y &XUUHQW�$SSURDFK��12152$'�

� GLUHFW�HVWLPDWHV�RI�KRXUV�\HDU��ORDG�IDFWRU��SRSXODWLRQ

� DOORFDWLRQ�IDFWRUV

y 3RVVLEOH�1HZ�$SSURDFK�

� DFWLYLW\�SRSXODWLRQ�VXUURJDWHV��H�J��KRXVLQJ�VWDUWV�
DJULFXOWXUDO�DFUHDJH�
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Macroscale Level Flowchart
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Mesoscale Level

y Three options:
→%DVLF��0DFURVFDOH�HPLVVLRQV�DW�OLQN�]RQH�OHYHO

→0RGDO��0RGDO�HPLVVLRQV��URDGZD\�JUDGH

→$GYDQFHG��)LQHU�UHVROXWLRQ�RI�OLQNV�]RQHV�DQG�IOHHW
FKDUDFWHULVWLFV��H�J��0($685(�

y NGM Components
→0DFURVFDOH�RU�PRGDO�HPLVVLRQ�UDWHV

→0DFURVFDOH�RU�PRGDO�HPLVVLRQ�IDFWRU�HVWLPDWRU

→0HVRVFDOH�HPLVVLRQ�LQYHQWRU\�HVWLPDWRU

y Output
→(PLVVLRQV�E\�OLQN�]RQH
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Mesoscale Level Inputs

y Activity
→$FWLYLW\�	�907�IURP�7UDYHO�'HPDQG�0RGHO

y Fleet
→%DVLF��VDPH�DV�PDFURVFDOH

→0RGDO��PD\�UHTXLUH�ILQHU�EUHDNGRZQ�RI�YHKLFOH
DWWULEXWHV�IRU�PRGDO�HPLVVLRQV��H�J��F\OLQGHU�

→$GYDQFHG��DGGUHVV�PDWFKLQJ�HQDEOHV�VSDWLDO
FRPSRQHQW

→(PLVVLRQV�GLVWULEXWLRQ"
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Mesoscale Level Inputs, cont.

y Spatial information
→5RDGZD\�QHWZRUN

→$QDO\VLV�]RQH�ERXQGULHV

→&HQVXV��ODQG�XVH��WD[�SDUFHO��DGYDQFHG�RSWLRQ�

→5RDG�JUDGH��PRGDO�DQG�DGYDQFHG�RSWLRQV�

y Meteorology, fuel, control program
→6DPH�DV�PDFURVFDOH��H�J��FRXQW\�OHYHO�



23

Mesoscale for Evap and Off-Road

y Evaporative Emissions
→$FWLYLW\�IURP�7UDYHO�'HPDQG�0RGHO

→0DFURVFDOH�HPLVVLRQV

y Off-Road Emissions
→6DPH�FRPSRQHQWV�DV�RQ�URDG

→$FWLYLW\�	�)OHHW

y 3RVVLEOH�$SSURDFKHV�

� WRS�GRZQ�DOORFDWLRQ�IDFWRUV

� ERWWRP�XS�DFWLYLW\�SRSXODWLRQ�VXUURJDWHV��H�J��KRXVLQJ
VWDUWV��DJULFXOWXUDO�DFUHDJH�

� GLUHFW�REVHUYDWLRQ

→(PLVVLRQV��PDFURVFDOH�OLNHO\��PRGDO�SRVVLEOH
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Mesoscale Level Flowchart
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Microscale Level

y NGM Components
→0RGDO�HPLVVLRQ�UDWHV

→0HVRVFDOH�HPLVVLRQ�IDFWRU�HVWLPDWRU

→&RUULGRU�,QWHUVHFWLRQ�HPLVVLRQ�LQYHQWRU\
HVWLPDWRU

y Output
→(PLVVLRQV�IRU�FRUULGRU�LQWHUVHFWLRQ

→)HHGV�H[WHUQDO�GLVSHUVLRQ�PRGHO
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Mesoscale Level Inputs

y Activity
→7UDQVSRUWDWLRQ�PRGHOV��RU

→5RDGVLGH�REVHUYDWLRQ

y Fleet
→6DPH�DV�PDFUR�PHVRVFDOH��RU

→5RDGVLGH�REVHUYDWLRQ

y Road grade

y Meteorology, fuel, control program
→6DPH�DV�PDFURVFDOH��H�J��FRXQW\�OHYHO�
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Microscale for Evap and Off-Road

y Evaporative Emissions
→'LUHFW�REVHUYDWLRQ�IRU�DFWLYLW\"

→0DFURVFDOH�HPLVVLRQV

y Off-Road Emissions
→6DPH�FRPSRQHQWV�DV�RQ�URDG

→$FWLYLW\�	�)OHHW

y 3RVVLEOH�$SSURDFKHV�

� ERWWRP�XS�DFWLYLW\�SRSXODWLRQ�VXUURJDWHV��H�J��KRXVLQJ
VWDUWV��DJULFXOWXUDO�DFUHDJH�

� GLUHFW�REVHUYDWLRQ

→(PLVVLRQV��PDFURVFDOH�OLNHO\��PRGDO�SRVVLEOH
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Microscale Level Components
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Scope Options

y Full Scope
→(PLVVLRQ�UDWHV�IRU�DOO�OHYHOV

→6RIWZDUH�IUDPHZRUN�IRU�DOO�OHYHOV

→2Q�URDG�DQG�RII�URDG

y Reduced Scope
→(PLVVLRQ�UDWHV�IRU�DOO�OHYHOV

→6RIWZDUH�IUDPHZRUN�IRU�PDFURVFDOH

→*XLGDQFH�RQO\�IRU�PHVRVFDOH�DQG�PLFURVFDOH

→2II�URDG�RQ�GLIIHUHQW�WLPH�VFKHGXOH
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Interim vs. Final Product

y Interim Product
→)RFXV�LV�GHYHORSLQJ�VRIWZDUH�IUDPHZRUN

→8VH�H[LVWLQJ�SURGXFWV�IRU�VSHFLILF�FRPSRQHQWV

y H�J��02%,/(���12152$'��602.(

→(PLVVLRQ�UHVXOWV�XQFKDQJHG

y Final Product
→)RFXV�LV�LPSURYLQJ�HPLVVLRQ�HVWLPDWLRQ

→:RXOG�VXSSODQW�02%,/(��DQG�12152$'
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Improvin g the Science

y Process
→'HILQH�PRGHO�SHUIRUPDQFH�FULWHULD

y +RZ�JRRG�GRHV�WKH�PRGHO�QHHG�WR�EH"

→9DOLGDWH�WKH�PRGHO
y 'RHV�WKH�PRGHO�PHHW�WKH�SHUIRUPDQFH�FULWHULD"

→4XDQWLI\�XQFHUWDLQW\

→3HHU�5HYLHZ

y Data
→,PSURYH�GDWD��H�J��LQ�XVH�HPLVVLRQ�PHDVXUHPHQW�

→'LUHFW�OLQN�IURP�GDWD�WR�PRGHO
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Improvin g the Software

y Software Platform
→2EMHFW�RULHQWHG�GHVLJQ�OLNHO\

→(YDOXDWLQJ�(3$�0XOWLPHGLD�,QWHJUDWHG�0RGHOLQJ�6\VWHP
�0,06��LQLWLDWLYH

→5ROH�RI�*HRJUDSKLF�,QIRUPDWLRQ�6\VWHP��*,6��VRIWZDUH"
y 1RW�QHFHVVDU\�IRU�PDFURVFDOH
y %DVLF�0RGDO�PHVRVFDOH�RSWLRQ�PD\�UHTXLUH�IRU�LQSXW�GDWD
y $GYDQFHG�PHVRVFDOH�RSWLRQ�ZRXOG�UHTXLUH�IRU�PRGHO�LWVHOI

y Improve Usability
y Improve Flexibility

→:DQW�HDVLHU�XSGDWHV

→0RGXODU�GHVLJQ��H�J��REMHFW�RULHQWHG��ZRXOG�HQDEOH
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Plannin g Process

y EPA Mobile Source Modeling Workgroup
→27$4��2$436��25'��5HJLRQV

y April 2001: Issue Paper / Straw Proposal
→7R�EH�SRVWHG�IRU�FRPPHQW�RQ�27$4�:HE�6LWH

→ �3URYLGH�FRPPHQWV�WR�(3$�E\�-XQH���WK

→ �6XEPLW�&RPPHQWV�WR��QHZJHQ#HSD�JRY

y Fall 2001: Comprehensive Plan
→6RIWZDUH�'HVLJQ

→6FLHQFH

→6FKHGXOH�5HVRXUFH�3ODQ
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April 19th Meetin g

y We want YOUR input

y Reserve a block of time to present/discuss:
y &RPPHQWV�RQ�WKH�SURSRVDO�DQG�RU�SDSHU

y <RXU�JUHDW�LGHD�RU�SHW�SURMHFW��PXVW�EH�SHUWLQHQW�

y <RXU�ZLVK�OLVW��PXVW�EH�SHUWLQHQW�

y *HQHUDO�NYHWFKLQJ����PLQXWH�OLPLW�

y Please contact John Koupal by 4/13 to reserve
y Other potential topics:

y 5HVHDUFK�1HHGV

y 6KRXOG�WKH�ZRUNJURXS�JHQHUDWH�JURXS�FRPPHQWV"

y No interest = No meeting


