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Vulcan Version 2.2 now available

The Vulcani Project

: www.purdue.edu/eas/carbon/vulcan
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Transport

Andrysco, Gurney, Benes & Corbin, Comp Graph & App, 2008 (sim from RAMS)






Implications for inverse problem.....
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.... In socioeconhomics

“This paper uses several geographical data sets to document that
conservative, poor areas have higher per-capita carbon emissions
than liberal, wealthier areas.

....Representatives from such areas are shown to have much lower
probabilities of voting in favor of greenhouse gas emissions
reduction legislation”

Cragg, Gurney, Zhou & Kahn, Journal of Economic Inquiry, accepted

... in energy analysis
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One person's high-res is another's low-res

Vulcan is the
wrong data
product for point
measurements or
urban scale
comparisons......

All information is
spread into a 10
km grid cell.




Greek goddess of
the hearth fire
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Hestia Overview - BUILDING/ROAD
SEGMENT ESTIMATION

All point sources:
Vulcan

All nonpoint
buildings: thermo
“skin" model

Transport:
Vulcan with local

Aircraft, nonroad:

L]
ement. LA 3
1600 1 % ? 5 160¢ 1 " .
Vulcan  —— e ——— L ——
o \;1.- ‘\"‘y S S O CL ¥ & o’.a I R - ‘,éh‘
: S S e ol : R, L, R oy B b Ly
LR N 2 R S S 09 R TS SRR LN X GRS

C



Fuel t
Ebuilding(i) =EUI" x Abuilding(i) A Nbuilding(i)

Commercian

mall ()ﬁice\

mall retail

{al‘ge office
Large retail

T(UU

uilldings

N

[ [Residential

buildings

-

builaing level and
hourly scale

Staurant
Education  Hospita

Buildings (residential, commercial and industrial)

—>‘P’re-1980

cher
- “
(Single-FamiF dotached

Single-Famuly attached
Apartment with 2-4 units

—>‘Post-l()79

—

—>|Pre-1980

|

—

Apartment with S+units y

.

Zhou & Gurney, Carbon Management, 2010

—>|Post-1979
R



Hestia Residential, Commercial, Industrial
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Onroad
> County-level VMT, fleet age/type, fuel eff. & Mobileé.2

> Distribute in space/time with AADT (10,000) & ATR data
(20)
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4 Diural CO2 emissions from onroad transporation in Indianapolis
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Electricity Production

Summer (2009) Powerplant Emissions - Marion County
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3 CEMS hourly data + 7 additional annual small facilities
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Indianapolis results




! Indianapolis movie







LA county

2002 Fossil Fuel lca;ﬂB‘on,yﬁEmissons For Los Angeles
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LA onroad emissions
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LA county
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Pasadena
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Los Angeles

Will have complete data
product for 5 counties.

It is preliminary

Annmarie Eldering, Stan Sander, Riley Duren,
Charles Miller




Conclusions

> We can generate model/data flux estimation at the
building/road segment level

> We view this as a scientific emissions data product not a
regulatory inventory

> Broaden conceptualization of the verification challenge

o Integrate emissions data product not just as prior but as
attribution system.

o A goal of the emission data products is mitigation
guidance

o Gross trend detection is an understandable start, but an
underwhelming long-term goal.

> need to continue the LA work - move from preliminary

> NON-US cities will pose new challenges. Calibrated RS will
be important




Thanks to Bedrich Benes & Michel Abdul-Massih
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Comparison to utility data
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manual revisions for tall buildings

Buildings continued




At native res
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Data Source

National Emissions Inventory (NEI)

ETS/CEM NMIM NCD

Multiple datastreams transformed to CO,

Aero2k

Portland
Cement
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Peeves:

It is a mix of data and model (yes, different data)
I use "data product” NOT “inventory”...it is a scientific, independent
data product.

CO2 Emissions




Ongoing

> Starting Phoenix now - preliminary by end of summer
> Expanding Vulcan to Canada and Mexico

> NightSat - high res nightlights: proposed

> Global Vulcan (FFDAS with nightlights, r'oads
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Buildings continued - natural gas pipelines
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pipeline feed information.
37% of buildings in Indianapolis DO NOT have pipelines.
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