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Chairman’s Address

This document describes and outlines a business/ implementation plan for the State of Oregon’s Orthoimagery Framework Implementation Team (OIFIT).

OIFIT is positively positioned to provide leadership in cooperation with partners at all levels of government, to oversee the development and maintenance of orthoimagery dataset for the State of Oregon.   OIFIT directly supports FGDC’s NSDI agenda of fostering better collaboration amongst governmental, academic communities, and private sectors for the development of geospatial data.    


  R. Sounhein
Introduction

The Orthoimagery Framework Implementation Team (OFIT) was established in 2001 by the Oregon Framework committee, as a subcommittee of the Oregon Geographic Information Council (OGIC).   The overall purpose of the group was to help efficiently guide the State of Oregon in the acquisition of imagery datasets.  The purpose was best described in a mission statement that was initiated in 2001:
OIFIT’s mission is to: help the State of Oregon to acquire, maintain, and distribute statewide aerial imagery on an annual or biannual schedule, create an Implementation plan to help guide all efforts, create an image library to house and disseminate datasets, and to establish some form of stable funding mechanism to support future datasets acquisitions, perhaps via a consortium effort or GIS utility.  
Definitions/ Interdependencies

An orthoimagery dataset can be used to derive and compile many geographic features that are part of the State of Oregon’s framework data layers for utilization in Geographic Information System (GIS) applications.   An orthoimage is generally defined as follows:

“An orthoimage is a georeferenced image prepared from a perspective photograph or other remotely-sensed data in which displacements of images due to sensor orientation and terrain relief have been removed.  Orthoimages have the same metric properties as a map and a uniform scale.  Digital orthoimages are composed of an array of georeferenced pixels, or picture elements, that encode ground reflectance as a discrete digital value. Many geographic features, including those that are part of the framework, can be interpreted and compiled from an orthoimage. Orthoimages also can serve as a backdrop and link the results of an application to the landscape.

The framework may include imagery that varies in resolution from sub-meter to tens of meters. Accurately positioned, high-resolution data (one meter or smaller pixels) are thought to be the most useful to support the compilation of framework features, especially those that support local data needs. In some areas lower resolution imagery may be sufficient to support framework needs.” 


- Development of a National Digital Geospatial Data Framework, Federal Geographic Data Committee (April 1995)

Background
Data Sources and efforts 

The aerial photographs acquired from the Second Cycle (1992 – 1996) National Aerial Photography Program (NAPP) imagery represent a baseline, or first generation orthoimagery product.   Most of the Digital Ortho Quads (DOQ) products for Oregon result from flights occurring after 1993.  Pending the completion of some error correction being done by federal contractors, the baseline orthoimagery for Oregon was completed in 2001.  This baseline dataset, through the coordinated work of federal, state, and local partners, was been re-projected to the Oregon Lambert Conic Conformal projection data exchange format as adopted by the Oregon Geographic Information Council’s Technical Advisory Group.   The data was then compressed using Lizard Tech’s MrSID data compression technology for easy Internet access.

In 2000, NAPP acquired imagery for the western half of Oregon with the eastern portion of the State being completed in 2001 under a cooperative development effort between the USFS, USGS, State and local governments. 

In 2003 the Department of State Lands acquired from the Multi-Resolution Land Characteristic Consortium (MRLC) statewide 2001-2002, (summer) Landsat7, thirty-meter thematic and fifteen-meter panchromatic scenes.    This consortium began in the early 90’s with the initial idea of pooling funds from federal agencies to acquire Landsat5 remotely sensed imagery.   These scenes were then imported from their native NLAPS file format of Albers Equal area projection, and then projected and exported into IMG file format and Oregon Lambert Projection respectively.   The completed data scenes have subsequently been submitted to OGDC for distribution to State, Federal, and local agencies.

The National Agriculture Imagery Program (NAIP) provides USDA - Farm Service Agencies (FSA), and cost-sharing partners with updated two-meter digital imagery on an annual cycle.  The image procurement process is essentially based on the criteria of first come first served.   Understanding this, in early 2004 the chair of the OIFIT had discussed with local FSA representatives the idea of cooperative funding for one-meter or less color imagery flights for 2005.   Because time was of the essence OIFIT agreed that this would be a cost effective approach to acquiring statewide, one-meter color imagery data in a timely fashion.

Elements

Partnership

A memorandum of understanding (MOU) was drafted for the purposes of soliciting partnerships between state, federal, and local agencies to acquire datasets via a collaborative “consortium” approach.   In September 2004, OGIC officially recognized and adopted the MOU which included the following partners:

USGS  – Portland Office

BLM    – Portland Office

USDA  – Forest Service 

USDA  – Farm Service Agency

USDA   - NRCS

USFW  - Fish & Wildlife

DSL
  - State Lands

ODWR - Water Resources

OWEB  - Watershed Board

ODOT
  - Transportation

Oregon Counties

Irrigation Districts

Standards

DOQs are compiled to a rigorous federal standard by the USGS’s National Digital Orthophoto Program (NDOP) website (http://mapping.usgs.gov/www/ndop/).  In December 2002, OFIT hosted an Orthoimagery Data Standard forum and proposed data standards that were ultimately accepted by the GIS user community. 

The standards for DOQs are available in portable document format (PDF) at the following website: (http://rmmcweb.cr.usgs.gov/public/nmpstds/acrodocs/doq/1DOQ1296.PDF).
The Aerial Imagery Index Data Standard development process will ensure that appropriate imagery metadata is collected and maintained.  Here is the link:  http://www.odf.state.or.us/gis/fit/Photo_Index_Standard_Version_108.pdf
FIT also funded the Historical Imagery Scanning pilot project which is working with four scanning vendors to scan rolls of film from ODOT, OPRD and ODF.  The scanning is done at the 14-16 micron resolution which gives a +/-.6’ ground resolution for 1:12,000 imagery.  Follow this link for comparison  showing a portion of the 1939 imagery, LIDAR, and the 2005 imagery. http://www.odf.state.or.us/gis/images/historical_orchard.jpg
Business Needs

In the state of Oregon, orthoimagery datasets predominately serve as a visual reference – background layer in GIS mapping applications.  Both public and private agencies typically use these datasets  when working with land parcel and ownership identification and taxation purposes.  With the surge of online mapping and mobile phone applications, orthoimagery is being used more and more in conjunction with GPS systems for 911 purposes and location based services.  The common resolution of orthoimagery in online mapping application is either 1 or ½ meter and in a true color format
Orthoimagery also serves as a quick geospatial reference in the data creation and maintenance of natural resources, building and bridge foot prints, as well as wildlife habitat areas, and stream and watershed boundaries, etc. Private companies such as electric utilities, irrigation districts, farms and forest, all rely heavily on the use of orthoimagery for their daily activities. The city of Portland Oregon uses hand held PDA type mobile application (Civic Applications) that allow the public to catalogue incidents (PDX reporter) with a geospatial coordinate providing good real time feedback to the appropriate municipality authorities.  
Image analysis relies on the use of Orthoimagery for change detection and classification (infrared imagery) of agricultural, forest lands, and wetland mapping.  Long term sustainable planning for future growth and development in urban areas rely on historical and future orthoimagery datasets.  Investing into orthoimagery datasets improve the way agencies perform their work which ultimately make good business sense.
Governance
The idea of governance for Oregon’s Orthoimagery Framework team has been somewhat of a gray area.  While we have met and discussed what ideas and needs are required for the acquisition and distributions of datasets, there hasn’t been any formal mechanism in place to define roles and responsibilities. Instead of simply having an informal development cycle for our Orthoimagery efforts, we should have some form of governance to span the evaluation of ideas, justification, approval and prioritization of program efforts.  An agreed process with a defined architecture to layout the projects needs and how these needs shall be accomplished is critical to the program’s success.
While we have been successful in acquiring datasets and creating standards that are actually part of the procedure for governance, there has never been any formal document or governance system in place.   Following is a list of governance requirements that should be formalized:
· Program management

· Management of funding

· Management of acquisition 

· Management of QA/QC and future geodetic control

· Management and stewardship of data and data distribution
Metrics

While governance here might be referring to standards or procedures, the main goal of governance is to ensure that all the requirements are followed. There should be some form of feedback loop to address the nature of how effective the project effort is progressing along.  A mechanism to ensure that governance is indeed working is to have periodic reviews and collect metrics or have key performance indicators to ensure that overall goals are indeed being met. The following are just a few metric examples:

· Assign primary ownership for task to ensure greater accountability
· Set event and alerts to keep track of objectives

· Determine if customers and user needs are met – is the effort working?

· Are the projects timelines being met?

· Determine if group communication/collaboration is efficient?

· Is the project being finished on budget?

· Is the product output affective/efficient and worth the investment?

· What are the opportunity costs of project vendors?
Goals  

While the fundamental goal for the Orthoimagery Framework Implementation Team is to help guide the state and federal partners with the acquisition of imagery datasets and provide them to the public free of charge in a readily available standardized format ( see mission statement above), there are some secondary programmatic priorities that still need to be addressed.   The top two priorities that OIFIT determine ask to focus on are as follows:
1. Develop a sustainable funding mechanism for the project

Development of a stable ongoing funding mechanism for the acquisition and maintenance of historical, current and future datasets.   Stable funding for the maintenance and addition of future dataset should be facilitated via a shared partnership or consortium between governmental agencies (state, federal, regional, tribal, and local) as well as educational institutions of higher learning.  Coordination for these efforts could be accomplished through a GIS based utility with a governing board such as OGIC.

 To take advantage of any and all existing cost saving opportunities that exist when possible, partner up with other agencies via a consortium to acquire datasets.   During this process the development of a memorandum of understanding (MOU) will help to codify an informal agreement for agencies to work together.   The existence of a consortium data has proven to be a viable option for imagery acquisitions by allowing agencies to collectively pool funds via a common goal.   Moreover, this relationship amongst agencies can further spawn and cultivate more open channels of communications and data exchanges.    Designate a mutually agreeable treasurer to handle all contractual and fiduciary responsibilities.
The future success of Orthoimagery in the state of Oregon relies on whether appropriate funding will in place.  In the past all acquisitions of Orthoimagery have been obtained via hit and miss types of funding opportunities which have worked well.  Due to the current economic conditions this approach will probably not work anymore.  Instead managers need to develop a more pragmatic sustainable approach for program funding ……………
· Development of a sustainable funding mechanism for the acquisition of imagery based on a four – year cycle to complete and maintain statewide coverage.

· Development of an aggregate cost sharing model to include County, State, Federal, and private contributions.

· Development of grant proposal to FEMA and 911 services for statewide imagery for the present and future bienniums.
2. Provide for the efficient distribution of data 

Create and maintain an imagery library/data provisioning site to archive and disseminate data.  While there currently is an imagery distribution portal over at the state university the technology has become a bit dated and so it seems like we are still running into the issue of having to distribute data via inefficient means.   To date we still do not have a one-stop shop where agencies can go to acquire historical and contemporary Orthoimagery or imagery datasets.
The state should finalize the county taxlot data exchange and licensing agreements and guidelines that meet the needs of all federal, state, and local levels of government.   This will further the National Spatial Data Infrastructures efforts by making sure that all investments and strategies follow a set of efficient guidelines. 
· Maintain the Framework team group meetings on a quarterly basis, and review and update Standards when applicable.  Further cultivate liaisons with leading industry vendors
· Ensure that all of the multiple resolutions products are  available   ( 30 meter , 15 meter Landsat7 data,  1 meter  DOQ and  CCM’s, ½ meter DOQ’s and CCM’s) have gone through a complete QA/QC process.

· Data should be made available in both uncompressed raw format and available for distribution as archival datasets (see Archival page 10).  Promote the use of localized GIS Mapping services for both desktop client applications as well as web map viewers.  Mapping services shall be catalogue over at DAS GEO office.
· Provide for a mechanism of delivering multiple formats of imagery to the public. Having one delivery mechanism is not enough as desktop applications have different needs than Web based applications.   Make sure we are addressing the issue of maintenance of the portal system and provide education for use of the site.
Archival

A web-based virtual library/portal type model might be the best approach for this, and the following items could be part of the model:

Image storage/depiction:  
Multiple file formats i.e., TIFF, JPEG200, MrSid(2,3,4)

Multiple resolutions/colors (B/W, natural, CIR)

Multiple types:  Film/Digital, airborne/remote

Catalogue single and mosaic images.

Available data:

Data Sources.





Links to technology and software applications.





Metadata





Multiple image projections

Currently, the primary archive and distribution point for imagery datasets produced by the federal government is located at the EROS Data Center (EDC) in Sioux Falls, South Dakota, where the general public can order orthoimagery dataset for certain acquisition dates.  In 2007 the state of Oregon contracted with the Oregon State University and ER Mapper corporation (now ERDAS) to create the Oregon Imagery Explorer public imagery portal http://oregonexplorer.info/imagery     for distribution of NAIP imagery datasets.  Currently the 2005 NAIP Orthoimagery datasets are housed there with plans for other datasets (1996, 2000, 2009, and future) to all be housed here in one location.   The DAS GEO office also provided the raw NAIP tiff datasets to a private vendor http://northwestdataportal.datadoors.net/DataDoorsWeb/Order.aspx  who distributes all the raw NAIP tiff imagery for a nominal fee. 

In all practicality an imagery library would best be suited within the confines of federal government such as the USGS’s Imagery for the Nation, or the USDA FSA NAIP Imagery program.  While there are other sites that too host the datasets it seems that careful planning could winnow down the number of sites therefore eliminating and possible chances of project duplication.

Because most users of imagery have different needs and capabilities a variety of data delivery/distribution methods are needed.  Following is a list of data delivery mechanism  that are really not practical for larger statewide datasets:

· DVD

· Portable hard drives

· Internet downloads via FTP or local LAN

· Private Data hosts

· OSU Imagery Explorer

· Web mapping Services

· Cloud Services

Objectives

In order for the state of Oregon to reach the two outline goals above will require the efforts of many objectives that will ultimately lead to program success and goal completion.  Below is a list of objectives that the OIFIT has suggested:   
· Ensure dataset have been QA/QC’d properly.  The 2009 delivery of Orthoimagery proved that while the products did meet the terms of the contract specs, some areas of data had misaligned issue whereas other parts of the dataset were missing altogether.  We need a better mechanism to make sure the final product actually meets user expectations.
· Continue to cultivate partnership, via the OIFIT consortium with local government to obtain high-resolution imagery for urban areas of the state. Investigate the potential acquisition of 3-D imagery for urbanize areas in the state as part of the cost sharing model for statewide orthoimagery
· Adopt data licensing agreements in the acquisition of legacy datasets with all levels of government as well as the private sector. Such data licensing agreements can help foster in efficient data exchanges with other necessary geospatial datasets throughout the state.
· Continue to support FGDC standards, the NSDI mission, and coordinate with the National Map effort.   Encourage cooperative research and development for future technologies.  Continue to have OIFIT meetings on a quarterly schedule.

· Ensure imagery datasets are based on the most current technology available to satisfy current statewide needs and standards.  The resolution for imagery shall be at a minimum of the one meter and a maximum of one foot.

· Metadata should be searchable and viewable by county and year.  Need to Ensure Tile index and flight line data will be available 

· Geodetic control for Orthoimagery needs to be maintained and managed by the state.  There was an initial effort in 2009 by the ODOT Geometronics shop to create extra control; however lack of funding killed the control effort.
· Establishment of lead personnel and/or responsible lead agencies for the Orthoimagery effort.  For example:  FSA - leads the acquisition process, BLM – responsible for dataset distribution, ODF – responsible for QA/QC process metadata resources, DAS- responsible for outreach and contract negotiations,  ODOT– responsible for geodetic control,  DSL/ODF/ODWR - responsible for technical support.    Having roles delineated would eliminate confusion and duplicative efforts, increasing program efficiency. This is further discussed in the Implementation section below.
· Create an online web site (Wiki) to foster efficient project collaboration.  Such a Wiki site would replace the existing List Server approach that we use for collaboration of Orthoimagery idea and projects.   The List Server, approach relies on outdated and inefficient communication tools. 

Implementation
While we have been fortunate at obtaining datasets over the last 10 years using an opportunistic approach,  what we really need to begin looking into is the development of more of a a procedural approach to acquiring and distributing future datasets.  What is desired is a predictable methodology with some organizational structure that can allow us to more efficiently achieve project success.  Listed below are some suggestions:
Efficient management – consolidate all interested individuals into appropriate teams; creation of organizational structure:  overall program management, acquisition and distribution team,  stewardship and technical support team, geodetic control team, and finally a funding team.
Predictable delivery of data – need to have a better understanding of the time required for data delivery.  It has taken over a year to deliver the contract buy up products to the state.   This has caused confusion and dissatisfaction amongst constituents and so for any future acquisitions there needs to be a more predicable timeframe for the process of data delivery to stakeholders. The current process is not efficient.  In 2005 we developed a quick fact sheet (See Appendix). Such a fact sheet was missing for the 2009 NAIP project but should be included in all future NAIP projects.
Differentiating resolutions of data – by having different resolutions for those portions of the state - urban versus rural areas, it might be easier to involve additional  stake holders who could better justify funding the overall effort if they have a resolution that could better meet stakeholders needs,  as opposed to simply one dataset resolution across the entire state.  

Development of cost estimates – We need a better understanding of the funding mechanism of the project.  Typically this has been handled by the Dept. of Administrative Services in the State of Oregon, and the USDA FSA, however many state holders do not have a clear picture as to how this is taking place.   This process needs more transparency and involvement by others. 
Outreach – provide presentations at conferences and public events along with providing project details via a dedicated website

Acquisition options - create or delineate various acquisition option plans.  This would provide stakeholders an opportunity to review various options pros and cons of of partial versus complete coverage and at the various time frames or project cycle intervals (2 yr., 3yr, 4yr or 5 yr.)
APPENDIX

2005 NAIP Imagery Fact Sheet

Timeline for Imagery Acqusition

· Salt Lake will get with each Federal agency and the State of Oregon to commit funds.   

· 1 Sept. 2004 – Notify Salt Lake of the points of contact so they may start the process and get our name on the flight list for next year.

· 31 Dec.  2004 – Have all funds committed and Oregon in the schedule for next years flight.

· 15 June  2005 – Flight starts end 30 August. 

· 30 Oct 2005 – Agencies should start receiving the compressed (50:1) county mosaic (leaf on)  within 60 to 90 days after the last flight date.

· 6 months to 1 year later after the QA/QC checks have been finished then a complete set of uncompress DOQ will be send out.  

· At that time funds will be corrected. 

Basic Imagery information

· 1 Meter DOQ

· Estimated cost of $200.00 per DOQQ     

· Oregon has 7,598 for a total of cost of $1,519,600

· 1 Year warranty (until Dec. 31, 2006) on any defect’s with imagery.

· Salt Lake desires to work with one point of contact for the state.  The agency will represent everyone else.

Contact Info:

R. Sounhein, State of Oregon:  (503) 378-3805 Ext: 270 randy.sounhein@state.or.us
Cy Smith, State of Oregon DAS:  (503) 378-6066 cy.smith@state.or.us
Kent Willet, USDA-FSA  OR, Rep:    (503) 692-3688 Ext:235 Kent.willet@or.usda.gov
2011 NAIP Imagery Fact Sheet

Proposed Timeline for Imagery Acqusition

· Oregon FSA personnel will contact Federal agency and the State of Oregon to commit funds.   

· Date???? – Notify Salt Lake of the points of contact so they may start the process and get our name on the flight list for next year.

· Date ???? – Have all funds committed and Oregon in the schedule for next years flight.

· Date ???? – Flight starts end at (Date ????). 

· Date ???? – Agencies should start receiving the compressed (50:1) county mosaic (leaf on)  within 60 to 90 days after the last flight date.

· 6 months to 1 year later after the QA/QC checks have been finished then a complete set of uncompress DOQ will be send out.  

· At that time funds will be corrected. 

Basic Imagery information

· 1 Meter DOQ

· Estimated cost of  ($$$$)  per DOQQ     

· Oregon has 7,598 for a total of cost of ($$$$)
· 1 Year warranty (until Dec. 31, 2012) on any defect’s with imagery.
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