[image: image1.png]



	[image: image2.png]



	Millennium Earth Project Strategic Plan
DRAFT
“Putting Equality on the Map”

The Institute for Conscious Global Change
10/13/2013



	The Institute for conscious global change, inc.

	The Millennium Earth Project 
Strategic Plan

	“Putting Equality on the Map”

	

	

	DRAFT 01/10/2013
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1. INTRODUCTION
1.1 PROJECT PURPOSE AND GOALS
PURPOSE
Develop a virtual globe (Millennium Earth) which can be used as a visual tool to help meet the Millennium Development Goals (MDGs) and Sustainable Development Goals (SDGs) pre and post 2015. 
GOALS
Develop an enterprise GIS to maintain data essential for creating spatially accurate 3D site models. 

Create a virtual globe application on the Millennium Earth website to allow public access to data contained within the enterprise GIS.
Use Millennium Earth as a tool to provide geospatial education, training, and consultation to governments and schools. 
Complete three prototype areas before moving on to full implementation.
Provide the ideal model for the post Rio+ agenda for the 2015 target date of the MDGs and SDGs.
Build a strong and supportive staff to address all internal and external demands

1.2 STRUCTURE OF THIS PLAN
CHAPTER 1:

· Project introduction and background
CHAPTER 2: 
· Describes project methodology and potential GIS data to be used for Millennium Earth.

CHAPTER 3: 
· Outlines current prototype status and needs.

CHAPTER 4: 
· Provides a vision of what needs to be completed to successfully implement Millennium Earth as a facilitating technology in planning, development, and education. 
· Defines the goals that should be satisfied in any GIS project that is started.

· Describes the work that can be completed in the short-term.

· Outlines work that should be considered for the long term. 
· The definition of short-term and long-term goals provides the direction for the GIS implementation strategy.

CHAPTER 5: 
· Contains the plan of action to undertake the selected GIS activities. 
· Provides a description of how Millennium Earth will move from its current prototype state (Chapter 3) to its future state (Chapter 4). 
· Includes an assessment of hardware, software, and data requirements, as well as personnel, training, and organizational issues. 
· Standards are outlined for hardware, software, and data to ensure that GIS is compatible with current and future needs.
CHAPTER 6: 
· Concluding comments and reviews the implications of the plan for the five components of GIS (software, hardware, data, staffing, policies/procedures).

2. PROJECT METHODOLOGY
2.1 OVERVIEW
The following sentence is a broad, commonly used definition of GIS:

GIS is a technology encompassing software, hardware, data, personnel, and procedures and policies brought together in a system used to capture, integrate, store, edit, manage, query, map, and analyze geographic information.

Using this definition, five components are considered necessary to create and maintain a successful GIS:

· Software: Needed to manage data and perform analyses.

· Hardware: Needed to run the software and store the data.

· Data: Must be useful, accurate, and available to analyze. These datasets need to be well documented with adequate metadata to answer the questions of who, what, where, when, why, and how.
· Trained Personnel: Needed to work with the hardware, software, and data to produce analyses, and keep the system up to date.
· Organizational Policies and Procedures: Must be in place that are conducive to (or at least do not present obstacles to) the successful implementation of GIS within an organization.

A key point is that the effectiveness of GIS in addressing an agency's objectives is only as strong as its weakest component. Failures in GIS implementation occur because of insufficient attention to any one of the above components or because the development of one or more components is out of sync with the others.

The order in which these components are addressed is also important. In general, it is important to first identify the products, or outputs, that the GIS is to produce in order to serve some function. The appropriate types of data (attributes, currency, scale, detail, etc.) required to produce that output can then be identified.

Data needs and uses will affect software and hardware selection. These in turn determine the personnel skills needed to create, use, and maintain the GIS. Finally, organizational policies and procedures are needed to ensure that the whole system develops and works in a coherent, consistent manner. These various components can be addressed jointly or concurrently, and they usually are, but it is important not to do them in the reverse order. For example, it is important not to collect data without knowing what purpose they will serve, or to identify GIS programmers before knowing if the agency requires complex application development.  The most cost effective approach defines the needs then specifically hires the staff or collects the data to meet the need.
PROCESS STEPS
This implementation plan was loosely based on the strategies in the book “Thinking About GIS” by Roger Tomlinson.  A series of meetings with the Institute for Conscious Global Change staff were held in 2012.  With stages 1-4 of the prototypes essentially complete, it was determined that a traditional GIS implementation was not practicable. Based on that meeting, it was determined that the goal should be to complete the prototypes without the normal detailed analyses and to focus on the essential data layers that would be needed for GIS to progress. There were many nuances in staffing, resources, data, and needs that required deviation from the book.  However, the main steps are listed below:

1. Form in-house technical committee

2. Coordinate an Initial Needs Assessment

3. Discover and assess internal data 

4. Coordination with external agencies and parties

· GISCorps
· Harvard Worldmap
· ESRI
· OpenStreetMaps
· Google Non-profit
· United Nations Department of Economic and Social Affairs (UNDESA)
· International Professors Project
· Centre National de L’information Geo-Spatiale (CNIGS)

· World Bank

· U.S. Agency for International Development (USAID)

· National Geographic Society

· North American Cartographic Information Society (NACIS)
· Association of American Geographers (AAG)
· Economic and Social Council (ECOSOC)

5. Conduct GIS Workshop

6. Create list of possible GIS products

7. Prepare Information Product Descriptions (IPD)
8. Develop prototype GIS

· Hardware

· Software

· Data

9. Analyze information to determine short term and long term plans

10. Prepare report and recommendations
Steps 1-7 are described in Chapter 2, step 8 is covered in Chapter 3, and steps 9-10 are covered in Chapter 4.

2.2 INITIAL NEEDS ASSESSMENT
A technical committee of the Institute for Conscious Global Change (ICGC) staff was established to provide input and support.  Representatives of the Technical Committee were:

ICGC Founder


Etta D. Jackson
GIS Consultant


Geoff Haines (International Professors Project)
GIS Director


Scott Allen

Among the tasks completed were the identification of the basic infrastructure, interviews with internal teams, and gathering of ideas of what peoples’ expectations were for GIS.  The technical committee was instrumental in coordinating the effort with upper management, staff, and external agencies.  They also provided the drive in bringing GIS to ICGC by spending the time to provide data to be used and developed in the prototype GIS.  

The GIS Director provided a written survey to the committee for the purpose of establishing an initial needs assessment.  Many of the responses were given informally so the needs were compiled into one list. The list compiled by the survey is in Appendix A.  Key points from the survey are summarized below:
· Visualize demographic data and provide spatial context

· Avoid redundancies and miscommunication between governments and developmental agencies.

· Make data easily accessible internally and externally
· Create spatially accurate 3D infrastructure models
· Desired output includes maps, reports, documents, web applications, and mobile applications.
The committee also provided the organizational structure of ICGC which can be found in Appendix A.
Based on the input provided, meetings and discussions were conducted with internal staff and external parties to determine needs, requirements, and potential data for the GIS.  
2.3 INTERNAL DATA SOURCES
Internal data sources are different forms of data from ICGC that have the potential to be used in the GIS.  This data is not always GIS ready but is convertible or linkable to the GIS.  This section summarizes the data which is, or will be available internally.  For a detailed look at any of these sources, refer to the appropriate Information Product Descriptions (IPD) found in Appendix B.
GLOBAL DEVELOPMENT DIRECTORY
A database tracking developmental organizations and volunteers interested in helping the development community. The directory will include contact information, location, resume (if an individual), background information, relevant skills, as well as a bio.
Recommendations for GIS Layers:
· Use ArcGIS for SharePoint to map location points of individuals and organizations as points and clusters
· Include the following attributes:

· skills, 
· length of commitment, 
· areas of interest,
· availability
GEOSPATIAL EDUCATION WORKSHOPS AND MODELS
After selecting schools to participate in pilot educational programs, ICGC will customize a geospatial workshop to train teachers to integrate GIS technology into their curriculum. The workshops will demonstrate how to collect data in the field, process it in the lab, and then submit it to Millennium Earth. Information about the school will be collected and included in the GIS. This information will include narrative and photos. The workshop documentation and resources should be made available for anyone wishing to implement a similar program in their school.
Recommendations for GIS Layers:

· Attach documents to educational institution point data showing the area where the workshop was held
· Include the following attributes:

· school course to use/used model
· equipment used
· program cost
· size of classroom
· skills taught
· problems encountered
EDUCATIONAL GAMES
Web based games will be developed for a variety of age groups to teach children of the Millennium Development Goals while challenging them to work toward solutions to real problems in real locations.

Recommendations for GIS Layers:
· Attach to point or polygon data of relevant area

· Include the following attributes:

· Themes

· Type of game

· Suggested age level

· Link to app store to purchase mobile version

DEMOGRAPHIC DATA
Typically ICGC uses demographic data from external organizations but ground level development statistics might also be collected during field work.
Recommendations for GIS Layers:

· Use collected statistical data to create spreadsheets formatted to allow use in GIS

· Provide a unique ID to allow connecting to data within the GIS 
GOVERNMENT AND NGO PROJECT TRACKING
ICGC will be tracking development projects in the LDC’s and collecting information to understand their project’s scope of work. Consultation will be provided to government organizations to ensure they are aware of what is already being done by various NGOs and what still needs to be addressed. 
Recommendations for GIS Layers:

· Attach to site point or polygon data
· Create a digital library of each project and update as new data becomes available
· Projects should be given a consistent project number and folder structure
· Note the name given by the organization sponsoring the work whenever possible
· Include site photos, site plans, designs
· Utilize AGO Story maps to display data
SITE PROFILE SHEET
At-a-glance fact sheets developed prior to field work. Typically includes a site map, photos, and narrative to describe the location. Uses Country Profiles developed by the Library of Congress as a model.
Recommendations for GIS Layers:

· Attach documents to a media table
3D SITE MODELS
Models developed by the infrastructure team in CADD or Sketchup to provide viewers with a better understanding of the site’s current, planned, and built conditions.
Recommendations for GIS Layers:

SUPPORT DOCUMENTS
Various documents are expected to be produced such as research articles, site assessments, development recommendations, and follow up reports.
Recommendations for GIS Layers:

CULTURAL AND HISTORICAL DATA
ICGC’s Research Team has been collecting data to provide a cultural and historical context for each area. Most of this data is in narrative form but spreadsheets and graphics are also included.
Recommendations for GIS Layers:

INFRASTRUCTURE PLANS
Infrastructure plans are not known to exist in the Least Developed Countries (LDCs).  Collecting and organizing this data within the GIS while working in these areas will provide greater context to their current infrastructure and respond quickly in emergencies. ICGC will help government agencies maintain these layers.
Recommendations for GIS Layers:

· A digital library of each infrastructure feature should be created and updated as new data becomes available.  
· Each infrastructure feature should have a consistently named folder structure that allows users to quickly recognize where documents are stored. 
· Each feature should contain past, present and future studies, references, construction drawings, photographs, inspection reports, and other pertinent documents. 
· Make the historical data available for all future planning, engineering and maintenance tasks.
· Ensure both the physical and GIS features are efficiently operated and maintained. 
· Create a consistent naming scheme that matches planning, design, and as built drawings and specifications.  
· Written policy and strategy are needed for naming features at each site. 
· Provide a blank database with the required features to designers during the scoping process for new projects.  
· For new designs, have the designers populate some of the attribute data and provide the first draft of new features and attributes.  
· Verify completed database features in the field after construction.
· Periodically revisit the features and attributes for each infrastructure layer to ensure that the GIS is being developed in a manner that continues to meet quality assurance standards.  

· Develop a naming convention that is consistent and unique for each feature within the infrastructure layer.  

· Delegate an office to maintain the layers and assign numbers for new infrastructure plans.  

· The system wide maps should be started using any existing as plans and followed up with field checks.

· At the end of each construction project, the features should be provided to the appropriate government agencies in a CADD and/or GIS format
· Planned features should contain a digital list of required digital photos to be obtained during construction. The intent of the photos is to provide as much visual information as possible on each feature which could save a person from having to field check it. Examples are as follows:
· All pipelines should be photographed before being buried.  

· Equipment nameplate information should be captured for electrical and mechanical devices.  The insides of electrical cabinets shall be photographed to show features and settings.

· The inside of the manholes shall be photographed to show inlets, and outlets, number of ducts, duct usage, circuit names, etc.
· Building frames to identify construction materials
· Vicinity photos of each feature to enable someone in the office to recognize its location. 

· Take digital photographs of each feature during inspections.  

· Features which are found that have not been entered into the GIS should be recorded using a GPS.

· Digital photos should be hyperlinked in the GIS.

· Seeing the features should improve communication which will allow quicker response and verification of conditions during emergencies.

· Include maintenance records, flood reports, and damage records whenever possible to identify problem areas.
2.4 GIS WORKSHOP
A GIS workshop was conducted remotely to define specific needs and requirements from the ICGC staff that will contribute to or use the GIS. The workshop provided specifics about the needs from the users’ perspectives. The following goals were planned for the workshop:
· Learn about ICGC’s business process and identify information and data needs.

· Identify information and data needs in ICGC’s business process where GIS could be useful.

· To complete the comprehensive needs assessment for ICGC’s Millennium Earth Project.

Representatives from each section were asked to provide their vision on data management, synopses on data requirements, how the data is created and maintained, and how the data process could be improved.  Pertinent notes on each section follow: 

EDUCATION
· To be completed after additional GIS workshop
RESEARCH
· To be completed after additional GIS workshop

WEB INTERFACE NETWORK AND COMMUNICATIONS

· To be completed after additional GIS workshop

INFRASTRUCTURE
· To be completed after additional GIS workshop

QUALITY ASSURANCE
· To be completed after additional GIS workshop

2.5 GLOBAL DATA
Global data refers to data created and maintained by other agencies or entities. The International GIS community is robust, with many different sources of data. 
2.6 EXTERNAL COORDINATION
Organizations potentially willing to coordinate with ICGC: (a description of each relationship will be provided after prototype phase is completed and can be presented to each organization)
GISCORPS
HARVARD WORLDMAP
ESRI
OPENSTREETMAP
GOOGLE NON-PROFIT
UNITED NATIONS DEPARTMENT OF ECONOMIC AND SOCIAL AFFAIRS (UNDESA)
INTERNATIONAL PROFESSORS PROJECT
CENTRE NATIONAL DE L’INFORMATION GEO-SPATIALE (CNIGS)
WORLD BANK
U.S. AGENCY FOR INTERNATIONAL DEVELOPMENT (USAID)
NATIONAL GEOGRAPHIC SOCIETY
NORTH AMERICAN CARTOGRAPHIC INFORMATION SOCIETY (NACIS)
ASSOCIATION OF AMERICAN GEOGRAPHERS (AAG)
ECONOMIC AND SOCIAL COUNCIL (ECOSOC)
2.7 INFORMATION PRODUCT DESCRIPTIONS
Meetings, phone conversations, and the GIS workshop were used to produce a comprehensive list of information products that could be potentially developed into GIS products.  These are shown in Table 1.  With the input of ICGC staff, the list can be trimmed or prioritized.   Information Product Descriptions (IPD’s) were developed for each product.  A list of the IPDs is shown in Table 2.7 and the IPDs can be found in Appendix B.  
	Table 1 – Potential Information Product Descriptions (IPD)



	IPD
	Layer
	Notes

	
	Land Use
	

	LU01
	Permits
	

	LU02
	Leases and sub leases
	

	LU03
	Easements
	

	LU04
	Common Areas
	

	LU05
	Tenants
	

	LU06
	Executive Orders
	

	LU07
	Ceded Lands
	

	LU08
	Zoning
	

	LU09
	Temporary use
	

	LU10
	Construction Areas
	

	LU11
	Cargo storage area
	

	LU12
	Base Yards
	

	LU13
	Piers
	

	LU14
	Agriculture
	

	
	
	

	
	Base Maps
	

	BM01
	Engineering Projects/ Project Data/Project Footprints
	

	BM02
	Aerial Photographs
	

	BM03
	CADD Site Surveys
	Control points, topo points, hydro points, contours, utilities

	BM04
	Millennium Earth Interactive Basemap
	

	
	Documents
	

	DU01
	Drawings/Specs
	

	DU02
	CADD submittals
	

	DU03
	Construction submittals
	Shop drawings, catalog cuts, warranties

	DU04
	Bid Tabulations
	

	DU05
	Reports (Geotechnical, structural, hazardous, etc)
	

	DU06
	Site Surveys
	

	DU07
	External permits, Agreements, Mitigation
	

	
	
	

	
	Environmental
	

	E02
	Above Ground/Underground Storage Tanks (ASTs, USTs)
	

	No IPD
	Cultural resources
	

	No IPD
	Endangered Species
	

	No IPD
	Flood zones
	

	
	Fault lines
	

	
	Mudslide prone areas
	

	
	
	

	
	Maintenance
	

	MA01
	Solid Waste
	Receptacle locations, green waste, road sweeping waste, fishing line & rope collection points, tires

	MA02
	Hazardous Waste
	Chemicals, oil collection points, asbestos, lead paint

	
	
	

	
	Structures
	

	No IPD
	Buildings- Title Spreadsheet from Maintenance Section, Lead based paint & Asbestos management
	

	No IPD
	Fences
	

	No IPD
	Gates
	

	No IPD
	Temporary barriers
	

	No IPD
	Bulk loading facilities (Water, sugar, asphalt, cement, grain, oil)
	

	
	
	

	
	Transportation Marine
	

	TM01
	Piers/Dolphins
	

	TM02
	Entrance Channel
	

	TM03
	Turning Basin
	

	TM04
	Berthing areas
	

	TM05
	Foot Markers
	

	TM06
	Bollards, cleats, capstans
	

	No IPD
	Vessel tracking
	Available through WWW sources (eg. www.marinetraffic.com)

	
	
	

	
	Transportation Vehicle
	

	No IPD
	Roads
	

	No IPD
	Parking
	

	No IPD
	Bridges
	

	No IPD
	Pavement Markings
	

	
	
	

	
	Utilities
	

	U01
	Water
	Hatches, meters, backflow preventers, hydrants, valves, lines

	U02
	Storm Drain
	Inlets, outlets, junctions, lines, open lines

	U03
	Sanitary Sewer
	

	U04
	Electrical
	Hatches, meters, building connections, transformers, lines, poles, exterior lights

	U05
	Fuel
	Risers, hatches, valves, fueling stations, tanks (AST, UST)

	U06
	Communication
	Cell phone towers, hatches

	
	
	

	
	
	


3.  PROTOTYPE STATUS AND NEEDS
3.1 OVERVIEW
The Institute for Conscious Global Change (ICGC) has established a goal to create a virtual globe using data from an enterprise GIS which is being developed concurrently. The completed prototype phase will provide a framework for the full implementation of enterprise GIS at ICGC to be used for their visual development model, Millennium Earth.  In section 2.1, GIS was broken into 5 components: hardware, software, data, staff, and organizational policies and procedures.  Each of the 5 components exists in some form or another at ICGC.  This chapter provides a short description of the existing components and chapter 4 will describe the desired future of GIS and Millennium Earth at ICGC.  
3.2 PROTOTYPE PHASE
The prototype phase was intended to accomplish several goals:

1. Establish a working GIS (hardware, software, global data) on a workgroup level.
2. Develop prototypes for an area in each of the three regions (Caribbean, Africa, and Asia) where the 49 LDCs exist.
3. Demonstrate the potential for Millennium Earth to be used as both a geospatial education tool, and a planning tool for development of not only the 49 LDCs but the 54 Developing Countries, and lastly underdeveloped regions in Developed Countries.
4. Identify how to develop the Millennium Earth for the long term.   

5. Provide methods for data collection, distribution, planning, and development.
3.3 HARDWARE
Currently no workstations have been purchased but during this phase volunteers can continue working on their personal workstations. ICGC also has ArcGIS Server running on the Amazon EC2 cloud. The geospatial education workshop will require the use of field equipment. The bare minimum needs for the workshops would be a couple of mapping grade GPS receivers. Ideally a kite or balloon kit with sensors for capturing aerial photos would be available as well.

3.4 SOFTWARE
Currently there are two licenses for ArcGIS Desktop but more would be helpful to allow additional volunteers to use the software if needed. Concurrent-use licenses should be considered. ICGC intends to purchase licenses for ESRI’s CityEngine to display 3D infrastructure models in ArcGIS Online.
3.5 DATA
As indicated in Section 2.5, Millennium Earth will start out with a comprehensive set of global data for the prototype countries.  Site specific data is being created and/or migrated during the prototype phase.  The prototype GIS data is for demonstration and discussion purposes and in many cases, does not encompass all of the data that could or should be included. Table XX shows the feature classes that have been created for the prototype phase.
3.6 DATA DISTRIBUTION
To get the most out of a GIS, the data needs to be accessible to all levels of the organization, as well as partner organizations.  With this wide audience, a few criteria are needed to compare the costs and benefits of distribution alternatives.  Access to data should be available commensurate with need.  As an example, managers will not typically develop or edit the GIS but will need to be able to view the data.
During the prototype phase, the following examples for distributing GIS data have been explored:

1. ArcMap

2. ArcGIS Online and web applications
3. GeoPDF
4. Web distribution through ArcGIS server

Initially, ICGC was donated and installed ArcGIS Desktop software.  ArcMap is an ArcGIS module which allows users to integrate GIS data, make maps, and query the data.  The GIS Team created many different maps for talking and demonstration purposes.  The maps were saved as *.mxd files which allows GIS users at ICGC to open, edit, and print the maps.  Users are required to know how to use ArcGIS software.
The same maps were also shared on ICGC’s ArcGIS Online account.  The maps function like a GIS file but without full capability of editing or making changes to the map (unless you bring the data back into ArcMap). Users need to have web access to view these maps.  
The GIS Team also took a *.MXD file and published it to the web through ArcGIS server.  The service has an interactive map of St. Raphael, Haiti, which contains both global GIS data (eg. satellite imagery, aerial photos, etc.) and ICGC data (e.g. field points, photos, and descriptions). 

GIS distribution systems will be discussed more fully in the following chapter.  
3.7 STAFF
Staffing is one of the 5 components necessary to establish and maintain a GIS. Without GIS literate staff, the ICGC would be dependent on external parties such as GISCorps, volunteers, and consultants to maintain the GIS. ICGC needs a competent staff to maintain the system after external parties have left the project.

At a minimum, there needs to be a GIS Manager who takes the lead role in the planning process.  The GIS Manager does not need to be an expert in GIS but must understand  what data is needed, what ICGC needs from the GIS, and how to do routine edits, queries, and produce basic products to support the organization and its in-country GIS counterparts.  This person will be able to communicate ICGC’s needs, requirements, data changes, business processes and updates to technical staff and consultants.  As the GIS and business processes evolve, the GIS Manager will need to work with the internal staff and consultants to remain dynamic. 
A second person who could be added to the ICGC team would be a GIS Technician.  This would be someone who has the fundamental skills of the GIS manager but can also create and edit data and metadata, and keep the GIS system maintained and populated with current information.

The first two positions could either be two volunteers who take the tasks as part time positions or they could be rolled into one full time GIS position. Additional staff will be added as the needs of the organization evolve to meet the demands of partner countries.
With these positions, ICGC will be able to maintain and grow the GIS under the present system.  However, as data and data distribution processes develop and become more complex, ICGC will need to consider developing skills of existing staff, adding staff, or contracting services for web applications and/or database managers.  

One of the goals in implementing GIS is to make the business processes more efficient.  To get to that step, the system must have adequate hardware, software, and data for it to be usable to the staff.  The next step for ICGC would be to develop the process to enter new data and output the data in an integrated manner with the workflow requirements through maps, reports, as-built drawings, or other documents.  Within each section, someone will need the ability to communicate with the GIS staff in terms of data needs, data changes, workflows, and business processes. By the end of the prototype phase these processes will be in place.
In the long run, staffing personnel will depend on the tenacity of the trained staff and/or the willingness of the GIS Manager to build the GIS internally. For job titles and descriptions see Appendix C.
3.8 ORGANIZATIONAL PROCEDURES AND POLICIES
To prepare for GIS and other developments in the digital world, it is recommended that the ICGC Management take all necessary actions to make implementation as easy as possible.  
RECOMMENDED SPECIFICATIONS, PROCEDURES AND POLICIES
· Standardized server based project folders to be used by all teams
· Implementation of SharePoint Server to manage data, documents, and contacts
· All projects with CADD or GIS produced products shall require copies of the CADD or GIS files used to produce them.  Products should also be provided in PDF format for staff that does not have CADD and/or GIS software.

· Create and maintain metadata for all files
· Standard package setup for new volunteers containing commonly used items such as:

· CADD standards

· GIS standards

· Basemaps for each country/site
ICGC should take the necessary steps to continue working on a server based/online workflow.  A server based system allows rules to be placed on where a person stores data, what requirements are needed to obtain and archive CADD, GIS, or other digital data from projects, setting standards on naming conventions, and ICGC-wide organization of files.
RECOMMENDATIONS
· Continue server based/online workflow
· Develop standards for placing into scope of work for collection of digital data (new consultant projects)
· Develop standards for collection of digital data from in-house projects
3.9 PROJECT NEEDS SUMMARY
ICGC has an operating GIS which can be used primarily for country level statistics. The data can be accessed on other systems through ArcGIS Online and services served out by ArcGIS Server. Additional field data is needed to maximize Millennium Earth’s use within the education and development communities, as well as contribute data to the GIS community. 
The hardware and software is setup so that an experienced GIS user could use the system and build its capabilities. CityEngine will be needed to create 3D site models that can be displayed on ArcGIS Online and field survey equipment will be needed to collect field data and provide instruction during educational workshops. These workshops will require purchasing mapping grade GPS receivers and an aerial sensor kit if funding permits. 
The costs and benefits of hosting the system internally versus remotely through the cloud should be evaluated after the prototype phase is completed.  This is discussed in Chapter 4.

Staffing needs will need to be evaluated after the completion of the prototype phase. Currently volunteers and interns filter in and out, leaving unfinished tasks and gaps in communication. Staff is also only working part time on the project, making it difficult to determine how long tasks should take. It should also be decided which tasks should be completed by staff vs. volunteers.
It would be beneficial to set goals to raise a portion of the necessary funding before the completion of the prototype phase to allow the renewal of software licenses, purchase of additional equipment, and provide partial monetary compensation to key staff members capable of a full time commitment to the project. At this time this might include the CEO, COO, Infrastructure Director, Education Director, GIS Project Manager and/or Technician, and Web Developer.
4. FUTURE OF PROJECT
4.1 PROJECT VISION
Create a Global Development Directory to improve communication and collaboration between NGOs, governments, and the people they serve. 

Use Millennium Earth as a tool to provide geospatial education, training, and consultation to governments and schools. 

Assist local and national governments with sustainable, environmentally friendly project planning to improve infrastructure. 

Develop strategies to increase citizen access to the resources needed to improve their quality of life. 

Conduct follow-up research to track the successes and shortcomings of ICGC and partner sponsored work. 

Provide a comprehensive Visual Development Plan by 2015.

Begin implementation of Sustainable Development Goals (SDGs) post 2015.
Visually track progress.

4.2 DESIRED GIS APPLICATIONS
· Map demographic data
· Provide interactive Millennium Development Goal themed basemaps 
· Use as a tool for geospatial education and urban/regional planning and development

· Mobile solutions
· Reports for features

4.3 ESSENTIAL GIS DATA
4.4 DATA DISTRIBUTION
FACTORS CONSIDERED FOR DATA DISTRIBUTION
· Cost: Internal and external data requests can quickly raise the purchase and maintenance costs of distribution methods.  

· Ease of use: The system must be intuitive and require simple training to use.
· Dependability: The system must be stable and made available 24 hours a day and 7 days a week.

· Security: The system must be secure from intrusion and unwanted tampering.
· Need: Remote GIS capabilities.
DISTRIBUTION OPTIONS BEING CONSIDERED
·  ArcGIS workgroup:  Everyone who wants to access the data would need to learn to  use ArcGIS software

· Positive – Direct access to the data allowing users full control for map making, editing, and analysis.  Can add many different layers.  Internal staff has full control and may or may not be dependent on external consultants.

· Negative – high software and training costs.  High learning curve

· Web Applications:  Data would be published to the internet as a web application.  They are intended to be focused on a need such as parcel information.  Tools are normally minimal to keep applications simple and maintain quick response times.  Web applications would be developed by consultants based on data and input by ICGC and partner organizations
· Positive – Low software costs as one only needs a web browser and access to the internet.  Easy to use.  

· Negative – Dependent on trained GIS staff or consultants to make changes and/or update data or applications.  Consultant would also maintain the data.  Can only see the data in the manner presented.  

· GeoPDF files:  ArcMap can export data to PDF files which will allow users to turn layers off and on and allow measurements.  It can also export GeoPDF files which will additionally allow users to view attributes, hyperlink files, and change projections and datums.

· Positive – GeoPDF toolbar is free, users need Adobe Acrobat as a viewing software instead of GIS software.  Data cannot be altered or damaged.  Maps can be made internally by trained staff.  Easy to use.

· Negative – Limited manipulation of the data. 

· ArcGIS Online: Allows data to be developed using ArcGIS Desktop or within the online platform and then shared to the public or others within the organization. 
· Positive – No cost for viewer software.  Easy to use.  

· Negative – Dependent on trained GIS staff or consultants to make changes and/or update data or applications.  Consultant would also maintain the data.  Limited editing capabilities.  

Table 4.4 ranks some of the considerations among the different alternatives.  In this table a high ranking is desirable and a low ranking is not.
4.5 SHORT TERM GOALS
The short term goals of the GIS are to ensure that data is developed in an orderly manner that can be used in a comprehensive GIS in the near future.  Once developed, the data will then be distributed through Millennium Earth using ArcGIS Online, ArcGIS Server, and/or a customized system/application developed at a later date.  

· Complete interactive basemap for prototype areas

· Priority list of essential layers

· 3D site model for St. Raphael (possibly in CityEngine)
· Customize geospatial education model for pilot school

4.6 LONG TERM GOALS
The following long term goals are in line with the vision statement
· Funding to support full operation
· Interoperability
· Connectivity

· Global Development Directory

· Field work

· Educational games

· Assist government project planning 
· Provide consultation as a service
· Viewer system for making maps, querying data, connecting to documents, and printing maps

· GIS literate staff and/or manager to keep the system operating and moving forward

· ICGC led GIS training
· Develop planning/development strategies
· Personnel
5.  IMPLEMENTATION PLAN
5.1 IDENTIFICATION OF NECESSARY TASKS
CURRENT NEEDS TO REACH LONG TERM GOALS
· Hardware: Server, workstations, aerial sensor kits, ground LiDAR, GPS receivers, cameras, mobile devices

· Software: ArcGIS Online, ArcGIS Desktop, ArcGIS Server, ESRI CityEngine, SharePoint Server Enterprise

· Data: Field data collected on site in developing countries, local demographic data

· Personnel:  To be decided after completion of prototype phase

ESSENTIAL GIS DATA
To be decided after completion of prototype phase. See Appendix D for Data Dictionary.
GIS APPLICATIONS
ICGC has a functioning GIS in terms of hardware, software and data.  At this point, the data and the staff are the weak links in expanding the GIS.  While some ICGC specific data has been created, it is not yet comprehensive enough to cover an entire site, let alone much of the country.  Likewise, certain ICGC staff has been exposed to the software but not enough training has occurred to make them proficient enough to be accomplishing their work.  Once there is enough trained staff and base data, the next hurdle will be developing the Millennium Earth application and distributing the data to the development community.  
ICGC is in a very flexible position and can delay buying hardware and software while the data and staff grows. Sufficient hardware and software exist to keep staff working towards the goal of enterprise GIS. Data can be exported to non-GIS platforms such as Adobe GeoPDF, ArcGIS Server web applications, and ArcGIS Online to allow non GIS users to access the data.
However, a rough cost and effort estimate needs to be provided to have a goal for integrating GIS and the GIS data into the entire staff and the many work processes.
5.2 HARDWARE
To be decided after completion of prototype phase

5.3 SOFTWARE
To be decided after completion of prototype phase

5.4 DATA DISTRIBUTION
To be decided after completion of prototype phase

5.5 POTENTIAL WORKFLOW
The following provides an outline of how ICGC could fund collection, processing, and maintenance of primary data to be used in Millennium Earth. 

1. Select ICGC Ambassador for country/city from Global Development Directory 
· Should be familiar with area 

· Knows residents ICGC can contact
· When possible, location would ideally have access to electricity

2. Find local school interested in pilot program 
· What is being taught, and how 

· Is geospatial a natural fit to current curriculum 
· How many students 

· What technology already used 

3. Create customized GIS curriculum 
· How will GIS enhance/compliment school curriculum 

· What hardware/software is needed 

· How long will training take 

4. Adopt a project- Education (Posted on Millennium Earth) 
· Transparent cost estimate 

· Equipment 

· Travel/lodging 

· Training 

· School background 

· Curriculum 

· Photos of students 

5. Visit school to teach workshops 
· Train school instructors to teach GIS 
· Initially to their students,  
· Eventually to teachers from neighboring schools 

· Develop GIS lab with donated/funded equipment 
· Equipment will be donated from partners or paid for by ICGC funding 
· Lab will be customized to be practical for the school to maintain 

· Plan educational geocaching trips for students 
· Fun with GPS while learning about their environment 
· Use kites/balloons to collect aerial photography 
· Enable students to collect data and see their community from bird’s eye view 
· Teach about the sensors used in collection, different spectral band
· Geospatial computer games 
· Environmental issues 
· Developmental issues 
· Natural disasters 
· Sustainable agriculture 
· Transportation 

6. Collect Infrastructure field data on location 
· Site photos 
· Field notes 
· GPS points 
· Ground LiDAR 
· Aerial photography 
7. Build 3D “As is” site models 
· Terrain 

· Buildings 

· Utilities 

· Recreation areas 

· Transportation 

· Cultural importance 

8. Work with LDC Governments 
· GIS Training/Consultation 

· Data sharing to support planning/development 

9. Support government projects 
· Review cost estimates 

· Determine ICGC contribution to projects 

10. Create 3D model of “what could be” 
· Include project plan 

· Visualize proposed changes 

· Include conceptual drawings 

11. Adopt a project- Infrastructure (Tracked on Millennium Earth)
· Develop 3D models of select planned projects
· Transparent project funding goals 

· Project details 

· Funding earmarks to ensure money can only be used for the planned project
12. Updated project tracking 

· Phase of development 

· Site photos 

· Feedback from residents 

The educational element of this workflow operates under the principle that it is better to teach a man to fish than to give him a fish. ICGC will instruct teachers the proper methods of spatial data collection as well as its uses in relation to their student’s curriculum. Ultimately the teacher should have a depth of understanding sufficient enough to teach others in their community or organization. 
ICGC’s role when working with governments should be to provide geospatial training and consultation, as well as providing 3D models of their proposed/completed development projects. While ICGC could raise funds to support a particular project, the government and business developers in the country will be held responsible for generating the project funds. When ICGC does make contributions, every effort should be made to ensure the funds are used appropriately by the government and local stakeholders.
5.6 IMPLEMENTATION SUMMARY AND TIMELINE
To be decided after completion of prototype phase

5.7 REQUIRED FUNDING
To be decided after completion of prototype phase

5.8 FUNDING STRATEGY
To be decided after completion of prototype phase

6. COMMENTS AND REVIEWS
APPENDIX A: ICGC ORGANIZATIONAL STRUCTURE

APPENDIX B: JOB TITLES AND DESCRIPTIONS
APPENDIX C: INFORMATION PRODUCT DESCRIPTIONS

APPENDIX D: DATA DICTIONARY
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