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Resources

In-House ReD
ity The U.5. Department of Energy has seven

partnerships of state agencies, universiti
and private companies that will form the
core of a nationwide network to help
determine the best approaches for captu
and permanently storing gases that can
contribute to global climate change.

The partnerships include 160 organiza
spanning 40 states, three Indian nations,
and two Canadian provinces. In announzing
the initistive last Movernber, Secretary of - =
Erneryy Spencer Abraham said the partnerships would become "the centerpiece” of
expanded federal efforts to investigate the potential for carbon sequestration. The
partnerships are a key part of President Bush's Global Climate Change Initiative
[Goon

West Coast

Regional Carbon Sequestration Parinerships are a governmentfindustry effort to create
a nationwide network of partnerships to determine the most suitable technologies,

Representing:

s 15|]+Ql'gal‘ﬂzwﬂn$ regulations, and infrastructure needs for carbon capture, storage and sequestration in
= I Canadian Provinces different areas of the country.
= 3 Indian Nations

Thig initistive directly supports the President's Global Clirmate Change Initistive (GCCI)
=40 Slalas goal of reducing greenhouse gas intensity by 18% by 2012 and will help ensure that a

suite of commercially-ready sequestration technologies are available for the 2012
technology assessment mandated by the GCCL The geographical differences in fossil
fuel uze and sequestration sinks across the United States dictates that regional
approaches will be required to address the sequestration of COZ.
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NatCarb Over-Arching Goals

 Connection

— Bring Society Together with Solutions
— Complete Online Access

o Complexity
— Harder to Display
— Harder to Analyze (Integrate Data with Models)
— Harder to Manage

e Coordination

— Bring the Players Together
— Bring the Data Together

Provide Basis for Better Policies and Decisions
Connect the Dots
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Goals

Distributed National Database of Carbon Sequestration

— Characterize Major CO2 Sources (power, ethanol, & cement plants) &
Potential Sequestration Sites (petroleum, coal, aquifers, terrestrial-landuse
practices).

— Provide other ancillary data that may help in identifying sequestration sites
(pipelines, population centers, infrastructure, federal lands)

Federation of Map Servers
— MIDCARB = NatCarb
— Distribute the management
— Distribute the computer resources/activity
— Distribute the metadata

Intelligent Portal
— Interoperability through web mapping services

— Build tools to access and analyze the distributed data off of standard IMS
get_features responses

Partners

— Increased synergy and communication among Partnerships and outside of
Partnerships
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MIDCARB Browser

/3 MIDCARB MAPS 1 Interactive Map Page - Microsoft Intemet Explorer

e — = Limited Tools
CECY: e || LIMited Coverage
S = Direct Database Access
| Capyright (C) 2002 MIDCARB ™ 0 4mi
4 | > =
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MIDCARB System Background

 No background database of metadata atabase

was the AXL file.
%%e’@

e Hard to incorporate dynamic
— Table of contents, Graphin
— Built on lists of codes |$€\§scr|pt parameter file.

* Requests to mult site databases for spatial data
can be a per ce bottleneck!

— P%j@& eavily dependant on the off-site network speed for
e er.
« SDE/ODBC Connections through a firewall problematic.

Regional Sequestration Partnerships
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MIDCARB System Structure
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Federation of Web Mapping Services
What are the advantages of a distributed national database?

De-centralization of metadata and data

— There is no reason to replicate data that can be served in a web service
environment

— Especially useful for national layers that can be provided by large data warehouses
(EROS, GeographyNetwork, Census Buereu)

» Local control over data layers (maintain, enhance, add)

» Portal is easily customized

« Data requests & structures are driven by XML (ArcXML)

o Server Resources are split among different computers

« Portal can request data in a multithreaded fashion

» Portal can be interoperable with different databases in different formats
* Interaction among GIS/IT personnel across partnerships

* By incorporating and cooperating now, we can answer national scale questions
in the future
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1.

Interoperability Through Web
Mapping Services

How does the portal communicate in real-time with the other Regional

Partnerships?

A series of requests are generated based on the client input to the map
portal. For example, the client would like to see the following:

Potential CO, storage in petroleum fields in Kansas (KGS),
Kansas and Missouri CO, sources (KGS & EERC),
National Elevation Dataset (EROS)

Federal Lands (Geography Network)

The portal simultaneously issues an XML request to the regional map
servers to create an image of the data.

The portal stores the requested images locally and creates a world file
for each image (so that the images can be georeferenced).

The portal IMS server creates a national map with the stored
georeferenced images.
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NatCarb Homepage

Flle Edit Wew Favorites Tools Help |-

Interactive Map Welcome to the NATCARB Homepage!

Eegmional Partners MATCARR i1z a project to explore geological secquestration of carbon
through linking geological and enussion databases from several regional

Eeports centers into a single interactive mapping systerm.
Sequestration Highlights and New Items
Calculators
o Data download added for unaffiiated states (zee partner
NETL Website download page)
s Mew states added to regions (Mews release from METL, Tune
Data Download 2004)

(password required)

Creating a Distributed MNATional CARBon Sequestration
Database and Geographic Information Svstem (IMATCARR),
paper given at Third Annual Conference on Carbon
Zecuestration (9 WB Acrobat PDF file)

HATCARE Progress Beport (PDF, 3 WEY

MATCARR 12 an extenston of WIDCARE, a project that linked
databases from 5 state geological surveys i the Midwest MATCARER
allows each partner to retain ownership and control of their own data,
while allowing wisitors to explare data across partner boundaries.

Thiz server is run by the Kansas Geological Survey for NatCarb, a project finded by the T3
Dept. of Energy's Mational Energy Technology Laboratory.

Thiz page Tpdated Mov. 4, 2004,

The TTEL for thiz page is httpfwww natearb. orgfindes html

Comments to webadmm@legs. ku.edu
Photo Credits
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Interactive Browser
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Legend and Metadata
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Layer Order
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Image History
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NatCarb Tools - Gazetteer
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NatCarb Tools - Targeted Query
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New NatCarb Tools
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New NatCarb Coverages
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New NatCarb Coverages
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. % of Total S . s
Soil Total Cropland Emissions [Diesel F\..lel Fertlizers Hen.cl.des & Seeds Machinery
Type Acres - Combustion Pesticides
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Soil Type
Pawnee ||37830 11.01 58,029.42 58923 6,586.05 1,067.26 107874 8282
|Marshall 10730 8.58 12,039.02 |[167.13 1,868.05 30272 30597 2349
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Soil Typ_e
|Pawnee ||37830 11.01 566108  [|1,261.22 6,586.05 1,474.19 175000 ||168.03
Marshall 10730 558 2,260.10 [|357.73 1,868.05 418.14 507.71 4766
["Wymore 56570 34.18 13,565.80 ||1,899.33 9.918.25 2,220.05 2,685.64 |253.05
Corn Soybean - Conventional Tillage (CT)
Total CO2 Emissions (tons) Attributed to Direct & Embodied
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Soil Total Cropland Emissions |[Diesel Fl..lel Fortilizers HEI‘l-ltl-dES & Seeds IMachinery
Type Acres - Combustion Pesticides
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Soil Ty_pe |
\Pawnee 37830 11.01 |-2.382.02 |847.27 |1.885.57  ||337.47 51247 |63 03
Marshall 10730 8.58 |-205.41 240.32 |534.82 |35.72 145.36 15.58
Wymore ||[56%70 34.18 -4.024.22 [|1,27594 2,839.57 508.22 71176 104.03 - =l
L 2 3| oene o
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NatCarb Management

* Portal serves as a central metadata repository and catalog:

— Spatial information and data types are driven by local IMS
servers

— Repository allows for detailed information about
models/datasets/calculations to be entered by the user
and stored in the portal

* Regional partner requirements:
— Publish data through ArciIMS

e or Open GIS Consortiums (OGC) Web Mapping
Service (WMS) and Web Feature Service (WFS)

— Metadata publishing is pushed to the partnerships

« Distribute the management of the system to each
partnership
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NatCarb Services
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dryadale kgz ku edu MNATCARE CEM Get Version Get Info | Get Image |[Get Services
63241155 42 ESRT Satelite IGes Vemichi [Get Info GeiTige | Cer Serees |
w3 undeerc. org DCOEPR Get Version Get Info Get Imgg;_ Get Services
ed0-451-1 mut edu |sercsp_sources Get Version Get Info Get Image |[Get Services
uts_tglp—ims_._s_tat_e.ut_.u; SWSources | Get \._Te_rsion | Get Ir_]fo 1Get Im__a?gg Get Services |
meltwater 15g5 uiuc. edu i natcarb_arcmap Get Version Get Info Get Image |Get Services
utstdp -ims. state ut.us Wrsources Get Version Get Info Get Imggg_ Get Services
www.geograph)_metwork. com Census_ Density Get Version Get Info Get Image |[Get Services
www. geographynetwork. com |Atlas_Fedlands Get Version Get Info | Get Image |[Get Services
12.8“..1.02.@2.10. o . cqu.ést” - .Get T\..Te.rsion .Get Bfo Get Imé;gg Get Services .
seamless usgs gov The_Mational Map Land Cower Get Version Get Info Get Imgg;_ Get Services
hercules kgs.ku.edu [EE_AG_SEQUEST 12NOVZ2004 Get Version Get Info Get Image |[Get Services
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NatCarb Services
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NatCarb Management
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NatCarb Management
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Intelligent Portal

« Use the metadata catalog to build “Intelligent”
requests (XML) to the federation of loosely

coupled map services.

 The map table of contents is a dynamic
system that runs off the metadata catalog.
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National Sequestration Database

 Distributed Database of Carbon Sequestration
— National databases and local databases

* Federation of Servers
— Distribute management
— Distribute computer resources
— Distribute metadata

 Intelligent Portal
— Interoperability

— Tools that can access/analyze/display distributed

data _
Online at the Booth
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NatCarb Over-Arching Goals

e Visible
— Bring Society Together with Solutions
— Complete Online Access

 Viable

— Display Data
— Integrate Data with Models
— Manage Data

e Valuable

— Bring the Players Together
— Bring the Data Together

Provide Basis for Better Policies and Decisions
Connect the Dots
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Partners

« DOE

« DOE-EIA

« EPA (Database on Emissions)
« Department of Agriculture

« USGS

e Partnerships

* Industry

« Universities

National Databases - Partnerships can correct, update, enhance
and pass corrections back to the source.
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An Incomplete Contributor List

» Asif Igbal, Ken Nelson, Kurt Look, Melissa Moore,
Dana Adkins-Heljeson
— Kansas Geological Survey, University of Kansas

e GIS Coordinators and Contributors in Each
Partnership

 And Many Others
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