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Executive Summary
Geospatial data plays a critical role in supporting coastal and ocean management processes, including
environmental permitting, decision-making, monitoring, and coastal and marine spatial planning
(CMSP). In order for decision-makers to integrate data into management decisions effectively, they need
access to accurate and up-to-date geospatial data. However, decision-makers may struggle to find,
manage, and share relevant data, given the quantity of geospatial data and the disparate and
uncoordinated sources of data. In California, relevant state entities, notably the state Legislature and
the Ocean Protection Council (OPC), are leading efforts to improve the management and sharing of
coastal and ocean geospatial data through the development of a coastal and ocean information
management system (IMS) and geoportal. In 2009, the OPC co-hosted a workshop with 60 state and
federal agency staff on approaches to making coastal and ocean data more accessible. The OPC also
organized the California Coastal and Marine Geospatial Working Group (CCMG-WG). In 2010, the
California Legislature passed Assembly Bill (AB) 2125, tasking the OPC and other agencies with working
to improve the management, use, and sharing of coastal and ocean geospatial data.
Blue Earth Consultants was engaged to conduct research and analysis to help inform the OPC as it
develops options for a coastal and marine IMS and geoportal. Our charge was to examine institutional
arrangements—the institutional structure and relationships—that support an IMS and geoportal, as
opposed to the technical infrastructure and software. We researched five exemplary institutional
arrangements for IMSs in other states.1 Based on this research, we identified best practices, lessons
learned, and recommendations for institutional arrangements that effectively support an IMS. Below,
we highlight key findings from the five case studies.

Key Findings: Best Practices and Recommendations for Effective Institutional
Arrangements
From our analysis of the five exemplary cases, we identified best practices used in most or all of the five
cases that promote the IMSs’ sustainability and effectiveness.2 Three best practices in particular proved
most beneficial:
 A hybrid institutional arrangement whereby a state agency and nonprofit, academic, or
government entities share responsibility for the IMS;
 Legislative mandates, MOUs, or other formal agreements that help to outline clear roles and
responsibilities, encourage participation by relevant agencies, create accountability, and outline
funding mechanisms;
1

The five case studies are: the Hawai’i’ State GIS Program (HIGIS), the Massachusetts Ocean Resource Information
System (MORIS), the Mississippi Automated Resource Information System (MARIS), the Oregon Coastal Atlas, and
the Rhode Island Geographic Information System (RIGIS).
2
A complete and detailed list of the best practices is in Section III.
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 Working groups that enable key data providers, users, and other relevant parties to build trust,
share ideas, and identify data needs and opportunities.
Based on our analysis of the five exemplary case studies, we also provide 14 specific recommendations
for institutional arrangements that support effective IMSs.3
IMS Institutional Arrangement
 Recommendation 1: Develop a hybrid institutional structure between a state resource
agency and nonprofit or academic entities.


Recommendation 2: Ensure that both the IMS host and relevant partners have missions that
are aligned with data sharing and management.

Broad Institutional and Legislative Support
 Recommendation 3: Use legislative mandates, MOUs, or other formal agreements to ensure
definition, clarity, and accountability in relationships and to facilitate formal support for the
IMS purpose, host, funding, and supporting partners.
 Recommendation 4: Foster political champions and agency-buy in to ensure the durability of
the IMS.
Governance
 Recommendation 5: Create robust metadata standards for the data and dedicate staff time
to helping data providers fulfill them.
 Recommendation 6: Establish an adaptive governance committee composed of high-level
agency staff; form the governance committee early in the development of the IMS to allow
the committee to grow and adapt as the IMS matures.
 Recommendation 7: Engage in strategic and business planning to identify measurable actions
and goals.
Resources
 Recommendation 8: To the extent possible, diversify funding sources by accessing public and
private funding sources, developing collaborative grant proposals that identify GIS as an
enabling technology for other agencies, and engaging in fee-for-service contracts where
appropriate.
 Recommendation 9: Staff IMS host and partners with experts in coastal and ocean
management processes and in geospatial data management.
 Recommendation 10: Dedicate staff time to maintaining up-to-date data.

3

Recommendations for effective institutional arrangements are in Section IV.
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A Culture of Collaboration
 Recommendation 11: Designate a dedicated staff coordinator to perform key activities,
including organizing and attending meetings and conferences, coordinating working groups,
and serving as a liaison among data providers, users, and consultants.
 Recommendation 12: Create collaborative, cross-jurisdictional working groups composed of
staff from relevant resource agencies; establish working groups early in the development of
the IMS and ensure face-to-face meetings to build trust.
Strategic Partnerships
 Recommendation 13: Engage in strategic partnerships for key functions, including funding,
guidance, education and outreach, and data acquisition.
Education and Outreach
 Recommendation 14: Provide technical assistance and training to data providers and users.
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Report Background and Introduction
Background
Accurate and up-to-date geospatial data and information products are important for a wide range of
environmental planning, permitting, monitoring, enforcement, and other decision-making efforts,
including coastal and marine spatial planning (CMSP).4 Relevant biophysical, social, economic, and legal
information in geospatial formats can improve the efficiency and effectiveness of decision-making.
However, the necessary steps of discovering, managing, and sharing this information are often difficult
given the disparate and uncoordinated sources of information, as well as the large quantity and diversity
of material. Public agencies need better ways to discover, manage, and share relevant geospatial
information among themselves and with the interested public.
In recent years, public agencies at the national and state level have sought to improve access to
geospatial information. At the national level, Executive Order No. 13,547 tasks the National Ocean
Council with developing a national information management system (NIMS) and web-based data
portal(s). 5 These systems would help to inform and support regional CMSP and other coastal and marine
decision-making and planning processes among federal, state, tribal, local, and regional entities. 6 On the
West Coast, representatives of state, academic, and non-governmental organizations are discussing
potential approaches for ensuring that the NIMS and U.S. data portal system will be interoperable with
state and regional information management solutions (please see Appendix A for a description of Key
California Agencies and Legal Authorities for CMSP).
In California, coastal and marine managers and decision–makers increasingly understand the role that
geospatial information can play in improving resource management decisions. In recent years, key state
entities, notably the state Legislature and the California Ocean Protection Council (OPC), have sought to
improve the collection and sharing of useful geospatial physical, ecological, and socioeconomic data and

4

Blue Earth Consultants. Coastal and Marine Spatial Planning Background Document: A Report Prepared for the California
Ocean Protection Council. Rep. California Ocean Protection Council, July 2011. Web. 12 Jan. 2012.
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/BEC_FINAL_OPC%20Background%20CMSP%20Report%208-2-2011.pdf.
5
For the purposes of this report, we use the definitions for information management system, database, web atlas, and portal
provided by Kearns & West and The Spatial Collaborative. Information management system refers to “any system of software
or hardware that facilitates the storage, organization, and retrieval of information within a computer system.” Database refers
to “an organized collection of data for one or more purposes, usually in digital form. It implies that the data are managed to
some level of quality (measured in terms of accuracy, availability, usability, and resilience).” Web atlas refers to “a web-based
collection of maps.” Data portal refers to “a gateway to data or information.” Kearns & West. California Coastal and Marine
Geospatial Information System Scoping Study. Rep. California Ocean Protection Council, 14 Oct. 2011. Web. 12 Jan. 2012.
http://www.opc.ca.gov/webmaster/ftp/pdf/docs/20111014_Scoping_Study_FINAL.pdf.
6
United States. The White House Council on Environmental Quality. Final Recommendations of the Interagency Ocean Policy
Task Force. By Interagency Ocean Policy Task Force. The White House, July 2010. Web. 12 Jan. 2012.
http://www.whitehouse.gov/files/documents/OPTF_FinalRecs.pdf.
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information products.7 For instance, in 2009 the OPC co-hosted a workshop of more than 60 state and
federal agency staff to identify common needs, challenges, and approaches for making coastal and
ocean geospatial information more broadly available.8 The workshop report, Collaborative Geospatial
Information and Tools for California Coastal and Ocean Managers (2009), served as an effective
consensus statement of needs and potential solutions. It inspired a new forum for collaboration on
coastal and ocean geospatial information management—the California Coastal and Marine Geospatial
Working Group (CCMG-WG)—as well as new state policy. In late 2009 the OPC adopted a resolution to
support interagency collaboration and management of geospatial information. In 2010 the California
Legislature enacted Assembly Bill 2125, which charges the OPC and other agencies with cooperating to
improve the management, use, and sharing of coastal and ocean geospatial information among
themselves and with the public.
The OPC and its partners currently are working to implement AB 2125 through the creation of a coastal
and ocean information management system (IMS) and web-based “geoportal” that will improve
discovery, management, and sharing of relevant geospatial information in California. This effort
responds directly to priority needs stated in the 2009 workshop report referred to above, including: 1)
improved capacity to gather, manage, use, and share information and decision support tools; and 2)
development of a data sharing framework and web-based atlas to improve data access, sharing and
synthesis, and standardization.9 It also responds to a 2011 CCMG-WG resolution that calls on the OPC to
identify functional requirements “for the development of data sharing resources to support the efficient
access, management, viewing, and downloading of coastal and marine geospatial information.”10
As of February 2012, the OPC and its consultants, Kearns & West and The Spatial Collaborative, have
completed the functional requirements study. They also have obtained the input and endorsement of
the CCMG-WG and key non-governmental stakeholders. The OPC and CCMG-WG are now working with
the state Geographic Information Officer (GIO) and the California Technology Agency to develop a work
plan, a budget, and interagency agreements for phase 1 of geoportal construction and operation. These
7

NewPoint Group Management Consultants. Ocean Protection Council White Paper: Towards Improving the California Ocean
Protection Council. Rep. California Ocean Protection Council, Oct. 2010. Web. 12 Jan. 2012.
http://www.opc.ca.gov/webmaster/ftp/project_pages/Evaluation/OPC_Eval_Final.pdf.
8
The OPC’s co-hosts were the California Ocean Science Trust, the Center for Ocean Solutions, the NOAA Coastal Services
Center, and The Nature Conservancy. Additional forums related to science and information requirements for CMSP include the
2009 West Coast Governors' Agreement "Renewable Energy" workshop, the 2010 National Center for Ecological Analysis and
Synthesis “Top Priorities for Science, Policy, and Practice of Coastal and Marine Spatial Planning” workshop, and the 2010
WCGA workshops on CMSP efforts on the West Coast.
9
The Center for Ocean Solutions, NOAA Coastal Services Center, the California Ocean Protection Council, and the California
Ocean Science Trust Workshop Report: “Collaborative Geospatial Information and Tools for California Coastal and Ocean
Managers.” Rep. Center for Ocean Solutions, November 2009.
10
California Coastal and Marine Geospatial Work Group: “Resolution to Improve State Agency Data Sharing.” Resolution.
California Ocean Protection Council, Jan. 2011. Web. 2 Feb. 2012.
http://opc.ca.gov/webmaster/ftp/project_pages/Geospatial/CCMGWG_resolution_signatures_022311.pdf.
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developments mark significant progress for the OPC and its partners. If successful, they will serve as
important steps in the modernization of California’s coastal and ocean management infrastructure.
Transparent and effective institutional and governance arrangements will be critical to the development
and management of California’s new IMS and geoportal. The managers of these new assets will face the
central challenge of ensuring that the IMS and geoportal serve user needs from the outset. To be
successful, they will need to respond both to the substantive questions facing managers and decisionmakers and to the technical questions facing information technology and GIS staff. They also will need
to coordinate the efforts of multiple partners, as no single partner will have all of the needed
authorities, information, resources, or expertise. Quality of service, trust, accountability, foresight, and
adaptability will therefore be important factors for success. The managers of the IMS and geoportal will
need well-designed institutional and governance arrangements to bring these factors to bear.

Purpose
The purpose of this report is to inform California’s decision-makers as they consider institutional
arrangements for supporting a coastal and ocean IMS and geoportal for state-level decision-making. It
presents research findings from the analysis of five institutional arrangements for IMSs that host coastal
and ocean geospatial information in other states. It shares best practices, describes lessons learned, and
outlines recommendations for institutional arrangements that support an IMS.
An effective geospatial IMS depends on institutional design and relationships as much as on
technologies and tools. Legislative buy-in and support, governance structures, and strong mechanisms
for collaboration and funding are central to the success of an IMS. As part of our research, we identified
the key institutional design features for an effective IMS. These include: 1) IMS institutional
arrangement; 2) broad institutional and legislative support; 3) IMS governance; 4) resources; 5) a culture
of collaboration; and 6) education and outreach. In the report, we organize best practices and
recommendations by these institutional design features.

Outline
The report has the following outline:
 Section I: Research Methodology introduces the research methodology for the report.
 Section II: Exemplary Institutional Arrangements presents findings from research on five
exemplary institutional arrangements that support the integration and use of geospatial data.
 Section III: Lessons Learned from Exemplary Case Studies describes evaluation criteria for the
case studies, best practices used by the case studies, challenges faced by most or all of the case
studies, and suggestions for strategies to address those challenges.
 Section IV: Recommendations for Institutional Solutions for an Effective IMS recommends
institutional solutions for supporting a coastal and ocean IMS.
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Section I: Research Methodology
In this section, we present the research methodology utilized for the research. The research consisted of
three main stages. First, we identified 40 possible case studies for investigation based on Blue Earth
Consultants’ existing knowledge and additional web-based research, and conducted a rapid assessment
of those cases (see Appendix B).
Second, we narrowed the possible cases to 12 candidates that have a mix of IMS institutional hosts,
including government agencies, universities, and nonprofit entities), and funding sources, thereby
enabling us to assess the features of and tradeoffs among different IMS institutional hosts and
supporting entities. In addition, we selected candidates that possess some or all of the characteristics
that likely support longevity in an IMS: 1) multi-agency and cross-jurisdictional participation in the IMS;
2) legislative mandates, formal agreements, or memoranda of understanding (MOU) supporting aspects
of the institutional arrangement; 3) strong alignment between the mission of the IMS institutional home
and data sharing; and 4) user-friendly interfaces. We then performed a rapid assessment of the 12
candidates (see Appendix C).11
Third, in collaboration with the Ocean Protection Council (OPC), Ocean Science Trust (OST), and Matt
Armsby Environmental Law and Policy Fellow at Stanford Law School, Blue Earth Consultants selected
five cases for in-depth research and analysis: the Hawai’i State GIS Program (HIGIS), the Massachusetts
Ocean Resource Information System (MORIS), the Mississippi Automated Resource Information System
(MARIS), the Oregon Coastal Atlas, and the Rhode Island Geographic Information System (RIGIS). In
addition to possessing the characteristics identified above, these cases highlight innovative and/or
compelling practices.
We then conducted in-depth analyses of the five cases, based on extensive web-based research and two
to four semi-structured interviews for each case. Blue Earth Consultants asked informants questions in
four broad categories: 1) institutional context and institutional arrangements, 2) data sourcing and
management, 3) data sharing and management, and 4) case assessment, including questions related to
the function, focus, strengths, weaknesses, and capacity of the IMS’s institutional arrangements.
Informants reviewed and verified the accuracy of the text and maps for the relevant cases.

Section II: Exemplary Institutional Arrangements
In this section, we present findings based on in-depth research of the five exemplary institutional
arrangements for IMSs that support the integration and use of geospatial data in state decision-making.

11

Blue Earth Consultants conducted the most rigorous assessment of the 12 candidate case studies that was possible, given the
available time and information, and ranked the case studies accordingly. For some of the case studies, Blue Earth Consultants
could not obtain specific information for some of the criteria.
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Hawai’i State Geographic Information System Program
Overview
The Hawai’i State GIS Program (HIGIS) is the state’s primary source of coastal and marine data. We
selected HIGIS because it has experienced several changes in institutional design and funding that can
provide valuable lessons to other IMSs; it also receives support from a nonprofit composed of members
of the broader geospatial community. Housed within the Office of Planning (OP), HIGIS hosts both
coastal (all of Hawai’i’s land mass is considered coastal) and marine data; for example, data on wetlands.
HIGIS’s primary goal is “to improve overall efficiency and effectiveness in government decision-making
through education, facilitation, and coordination of GIS mapping technologies.”12 13
HIGIS receives data from a number of government, university, and private sources. State agencies,
particularly the Coastal Zone Management Program (CZM Program), the Department of Land and
Natural Resources, and the Department of Health, provide key data. Federal sources, including the
National Oceanic Atmospheric Administration (NOAA) Pacific Services Center and the United States
Geological Survey (USGS), provide additional data, as do county governments, universities, and the
Hawai’i Geographic Information Coordinating Council (HIGICC), a 501(c)3 entity that consists of
members of Hawai’i’s geospatial community. Approximately 75% of state agencies use the data to
inform planning processes. Other users include county governments, universities, and private firms.

Institutional Arrangement and History
Two government entities hold responsibility for Hawai’i’s coastal and marine data: The OP is responsible
for the planning and coordination of HIGIS, while the Information and Communication Services Division
(ICSD) provides the technical infrastructure. When they started the GIS program in 1988, decisionmakers viewed the OP as the logical entity to collect data, given its policy perspective and the staff’s
expertise in coastal and marine issues. At the time, the OP was located in the Office of the Governor, as
then–Governor Waihee valued planning as an important function. The OP’s location in the Office of the
Governor provided HIGIS with visibility, connection to decision-makers, and high-level cabinet support.
With the subsequent administration, however, the OP was returned to the Department of Business,
Economic Development, and Tourism, a less prominent location, where it now resides.
Responsibility for state multi-agency technical infrastructure, including support for HIGIS’s data, rests
with the ICSD, located in the Department of Accounting and General Services.14 In practice, however,
12

"Hawai‘i State Geographic Information System." Hawai‘i.gov. Department of Business, Economic Development & Tourism.
Web. 12 Jan. 2012. http://hawaii.gov/dbedt/gis/.
13
All information acquired from websites, statutes, reports, and other documents is cited in the text. All other information
comes from interviews with informants. Information presented in the case study assessment is from Blue Earth Consultants’
analysis.
14
"About ICSD." Hawai‘i.gov. Department of Accounting and General Services, 21 June 2006. Web. 12 Jan. 2012.
http://hawaii.gov/dags/icsd/about-icsd.
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ICSD has not maintained its centralized database effectively, due to limited funding. Consequently, many
state agencies, including OP, have developed alternate servers to host their own data. HIGIS now hosts a
small server and database in-house, where it has some coastal and marine data. Figure 1 provides an
overview of HIGIS’s institutional arrangement.
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Figure 1: Overview of HIGIS Institutional Arrangement
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Broad Institutional Support and Legislative Directives
The Hawai’i Legislature outlines HIGIS’s role and responsibilities for providing GIS data. Chapter 225M–
2(b)(4)(B) and (b)(6) of Hawai’i’s General Laws articulates the specific responsibilities for the OP related
to geospatial data.15 It stipulates that the OP should be involved in “collecting, integrating, analyzing,
maintaining, and disseminating various forms of data and information, including geospatial data and
information.”16

IMS Governance
HIGIS does not have a formal oversight committee. HIGICC plays an informal advisory role for HIGIS
through its working groups; for example, the HIGICC Data and Inventory Assessment Committee is
engaged in a statewide discussion regarding the development of metadata standards that align to the
Federal Geographic Data Committee (FGDC). However, HIGICC has no authority over HIGIS, and HIGIS
staff members make key decisions internally.
To date, HIGIS has minimal quality assurance/quality control (QA/QC) standards and limited metadata
standards. Currently, most HIGIS data do not comply with FGDC. Hawai’i has experienced few
intellectual property issues, since metadata provide credit to data creators. Hawai’i has some data sets
that are not available to the public due to restrictions in licensing agreements.

Resources
The primary funding for HIGIS and ICSD comes from general state funds. HIGIS also receives limited
funding for specific data, tools, and education and outreach activities from other sources, including
HIGICC, NOAA Pacific Services Center, USGS, and the National States Geographic Information Council
(NSGIC).
The funding for HIGIS and ICSD has been inconsistent and has diminished in recent years. HIGIS reached
its highest capacity during the mid-1990s, with eight staff members, including a program manager. Since
then, funding for both HIGIS and ICSD has diminished. Currently HIGIS has two staff members and lacks
money for new equipment and software. Other state programs in the OP contribute some funds for
maintenance and software upgrades to HIGIS, but that funding is limited. According to informants, the
lack of funding for staff and technology has prevented HIGIS from being a leader in GIS. In order to
operate effectively and fulfill its mandate, HIGIS would need a manager, GIS analyst, database
administrator, and web programmer, as well as technical support to maintain its server.

15

"Overview of the Hawai‘i Statewide Planning and Geographic Information System." Hawai‘i.gov. Department of Business,
Economic Development & Tourism. Web. 12 Jan. 2012. http://hawaii.gov/dbedt/gis/organiz.htm.
16
Haw. Rev. Stat. §225M-2 (2011).
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Collaboration
At one point, HIGIS participated in the State Mapping Advisory Committee, a formal collaboration with
USGS representatives that was intended to coordinate mapping needs for Hawai’i. The committee also
had subject-specific groups that met to exchange information. According to informants, the committee
and subject-specific groups are now defunct due to a lack of participation; no group has filled their
functions. Currently, HIGIS staff’s collaboration activities consist primarily of individual communications
with staff in other state agencies. Additional opportunities for collaboration occur through HIGIS’s
participation in HIGICC (see Strategic Partnerships, below).

Strategic Partnerships
HIGIS receives guidance and data through its partnership with HIGICC and with federal agencies:
 HIGICC: Established in 1988, HIGICC helps to coordinate geospatial activities in Hawai’i.17 It
convenes members of the geospatial community, conducts strategic planning, and hosts data
workshops. HIGICC has multiple committees: 1) Data Inventory and Assessment Committee, 2)
Data Maintenance Working Group, 3) Distribution Working Group, 4) Imagery Working Group,
and 5) Elevation Working Group. HIGIS’s acting GIS program manager sits on the HIGICC Board
of Directors, as well as on some committees. HIGICC performs a number of supporting functions
for HIGIS, and co-hosts biennial conferences for the Hawai’i geospatial community and decisionmakers.
 Federal Agencies: Federal agencies, specifically NOAA and USGS, provide data, technical
assistance, advice, and new tools to HIGIS.

Education and Outreach
HIGIS performs a number of education and outreach functions. The program coordinator maintains
contacts with more than 200 state agency representatives and registered users, and updates them with
new data lists and information through a listserv. In addition, HIGIS collaborates with HIGICC to organize
a biennial conference and support national “GIS Day” activities, which help to promote GIS technology.18

17

Hawaii Geographic Information Coordinating Council. 2010 CAP – Category 4 – HIGICC Business Plan Development for
Framework Data Layer Inventory, Assessment and Coordination – Priority Layer 1 - Imagery. Rep. Hawaii Geographic
Information Coordinating Council, 2010. Web. 12 Jan. 2012.
http://higicc.camp8.org/Resources/Documents/CAP2010/HIGICC%202010%20CAP%20Category%204%20Proposal.pdf.
18
Gisday.com. GIS Day. Web. 12 Jan. 2012. http://www.gisday.com/.
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Case Study Assessment
Strengths
HIGIS was a national leader in GIS collaboration in the 1990s, and its fundamental structure has notable
strengths:
 Clear Legislative Mandate: The Hawai’i Legislature outlined a clear role for HIGIS and for ICSD.
Although a lack of funding has dogged the program, the mandate has ensured the program’s
durability in the face of limited budgets.
 Partnership with Nonprofit Coordinating Body: HIGIS’s key partner, HIGICC, plays an important
role in convening geospatial experts in different agencies and in promoting coordination. The
organization provides a forum for Hawai’i’s geospatial community and helps with data
workshops and strategic planning.
Weaknesses
 Lack of Data Sharing: According to informants, some state agencies are reluctant to share data.
Lacking formal working groups and incentives for sharing, HIGIS has not emerged as a leader in
GIS or provided additional benefits that would encourage state agencies to participate.
Informants admit that greater sharing may require a mandate by the CIO. The lack of sharing,
due partly to the inadequate maintenance of ICSD’s central database, has contributed to
duplication of efforts, as some state agencies have developed their own servers to house data.
 Inadequate Funding: Hawai’i offers a strong cautionary tale of the implications of inadequately
funding an IMS and a lack of cabinet-level support. HIGIS slipped from its leadership position as
a result of limited funding.
 Limited Functionality: Given funding constraints, HIGIS has limited functions; it serves primarily
as an archive, with no searching capability and no spatial querying ability. In addition, the
metadata are not FGDC-compliant.

Massachusetts Ocean Resource Information System
Overview
The Massachusetts Ocean Resource Information System (MORIS) is Massachusetts’s primary IMS, portal,
and online viewing tool for coastal and ocean decision-makers, stakeholders, and the public.19 We
19

"Massachusetts Office of Coastal Zone Management." Mass.gov. Massachusetts Office of Coastal Zone Management, 18 Jan.
2012. Web. 31 Jan. 2012. http://www.mass.gov/czm/. "Massachusetts Ocean Resource Information System: CZM's Online
Mapping Tool." Mass.gov. Massachusetts Office of Coastal Zone Management, 18 Jan. 2012. Web. 31 Jan. 2012.
http://www.mass.gov/czm/mapping/. "MassGIS is the Commonwealth of Massachusetts' Office of Geographic Information, a
Statewide Resource for Geospatial Technology and Data." Mass.gov. Massachusetts Office of Geographic Information, 18 Jan.
2012. Web. 31 Jan. 2012. http://www.mass.gov/mgis/massgis.htm. "Integrated Data Network." Seaplan.org. SeaPlan, 2012.
Web. 12 Jan. 2012. http://www.seaplan.org/ocean-planning/integrated-data-network/.
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selected MORIS because it provides a sophisticated combination of data, information products, and
services that support ongoing planning processes, and because it has received significant support from
SeaPlan (formerly the Massachusetts Ocean Partnership), an innovative public-private partnership
among public and private stakeholders. Hosted by the Massachusetts Office of Geographic Information
System (MassGIS), MORIS has a fourfold purpose: 1) to provide spatial data that are, to the extent
possible, accurate, scientifically sound, and credible; 2) to provide information to decision-makers,
planners, and the general public that can be used to strengthen environmental policy and guide
management decisions; 3) to use a collaborative, interactive process that involves a variety of partners
and data sources; and 4) to ensure that the data are available in an easily accessible and useful
manner.20 21
MORIS provides data to inform coastal and ocean planning and permitting processes, including CMSP.
The primary data, which the Office of Coastal Zone Management (Office of CZM) staff harvest and
format, come from federal sources, notably NOAA and the Bureau of Ocean Energy Management. In
addition, the Office of CZM staff, as well as SeaPlan and the USGS, create a few data sets to meet
specific needs. For example, recently the Office of CZM staff worked with the USGS on seafloor
mapping. MORIS’s primary users are coastal and marine decision-makers and stakeholders, although
anyone can access the data available through MORIS.

Institutional Arrangement and History
In the early 2000s, the Office of CZM established and hosted an early version of MORIS in order to store
and distribute data on water quality. That version received limited funding, however, and its
development occurred in fits and starts. According to one informant, it was not user-friendly and “did
not amount to much.” Given its perceived limited utility, the initial version of MORIS fell out of use.
Subsequently, the Office of CZM worked with MassGIS to develop a new version of MORIS based on
MassGIS’s terrestrial mapping tool, OnLIne ViewER (OLIVER). The new version of MORIS was hosted by
MassGIS for two primary reasons. First, MassGIS is the agency responsible for supplying GIS data and
services to other public agencies. It possesses the skilled staff, infrastructure, and funds needed for
geospatial data management and sharing. Second, from a technological perspective, MassGIS’s existing
mapping tool, OLIVER, could be cloned to produce a mapping tool customized to the Office of CZM’s
needs. The customized Java Web Start OLIVER became a new version of MORIS in 2005.

20

"Massachusetts Ocean Resource Information System: CZM's Online Mapping Tool." Mass.gov. Massachusetts Office of
Coastal Zone Management, 18 Jan. 2012. Web. 31 Jan. 2012. http://www.mass.gov/czm/mapping/. "Massachusetts Ocean
Plan." Mass.gov. Executive Office of Energy and Environmental Affairs, 2011. Web. 12 Jan. 2012.
http://www.mass.gov/eea/ocean-coastal-management/mass-ocean-plan/.
21
All information acquired from websites, statutes, reports, and other documents is cited in the text. All other information
comes from interviews with informants. Information presented in the case study assessment is from Blue Earth Consultants’
analysis.
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During the Massachusetts ocean management planning process, which began in 2008, SeaPlan, the
Office of CZM, and other state agencies involved in planning determined that there was a need for a
better system for data management and sharing. Based on an analysis conducted by Applied Science
Associates, the Office of CZM, in consultation with SeaPlan and MassGIS, decided to upgrade MORIS.22
With funding from the Gordon and Betty Moore Foundation, SeaPlan supported two technical upgrades
to MORIS, which involved updating OLIVER. The first was completed in February 2011 and another in
January 2012.
Two entities co-administer and form the institutional support for MORIS: MassGIS and the Office of
CZM. MassGIS, currently located in the Information Technology Division within the Executive Office for
Administration and Finance, hosts the IMS, providing both infrastructure and staffing (through one
primary web mapping expert). Staff at the Office of CZM, a part of the Executive Office of Energy and
Environmental Affairs, format the data and upload them into MassGIS’s server. In addition, SeaPlan,
which has a formal partnership agreement with the state for supporting coastal and ocean planning,
provides guidance and financial support (see Strategic Partnerships, below). The Office of CZM director
has a seat on SeaPlan’s Board of Directors.
Figure 2 provides an overview of MORIS’s institutional arrangement.

22

An Integrated Statewide Ocean Data Network: Providing Data Analysis Necessary for Integrated Multi-use Ocean
Management in Massachusetts. Rep. Applied Science Associates, Inc. and the Massachusetts Ocean Partnership, July 2009.
Web. 1 Feb. 2012. http://www.massoceanpartnership.org/documents/DataNetworkDesign.pdf.
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Figure 2: Overview of MORIS Institutional Arrangement
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Broad Institutional Support and Legislative Directives
The Massachusetts Legislature has provided a strong legislative mandate for MassGIS.23 The office’s
responsibility is to “develop, maintain, update, and distribute geographic information, data, and services
for use by state agencies, municipalities, and the public,” as well to “collect, manage, and distribute
geographic information maintained by state agencies and local government agencies.” 24 In 1983, the
Massachusetts Legislature established the Office of CZM; its mission is to “balance the impact of human
activities with the protection of coastal and marine resources through planning, public involvement,
education, research, and sound resource management.”25 Although no specific mandate for MORIS
exists, maintenance and support for MORIS clearly fit with MassGIS’s purpose and function. Likewise,
the Office of CZM’s work with coastal and marine data for MORIS is clearly aligned with its purpose of
supporting coastal zone planning.

IMS Governance
MORIS lacks a formal oversight body. Staff at the Office of CZM receive guidance from SeaPlan, but they
make the decisions about what data should be in MORIS and when it should be updated. According to
informants, this informal models works well in Massachusetts, where a culture of collaboration
generally exists among state agency staff.
As the Office of CZM harvests most data from other sources, it relies on the source agency to ensure
data accuracy. The Office of CZM does adhere to FGDC metadata standards; to be published on MORIS,
data must be substantiated by a robust FGDC metadata record. However, other data hosted by MassGIS
frequently are not compliant with FGDC. Staff will work with data providers to help them bring the data
in line with FGDC standards. All data provided to MORIS are open access; to date, the Office of CZM has
not had to deal with intellectual property or proprietary issues concerning data.

Resources
The state plays a primary role in funding MORIS through its support of MassGIS and the Office of CZM.
MassGIS funds the maintenance of MORIS’s infrastructure, as well as the salary of the GIS staff person
responsible for administering the system. Likewise, the Office of CZM pays the salaries of the three staff
members who work on MORIS. None of the staff positions are dedicated full-time to MORIS. Informants
believe that MORIS has sufficient capacity for its purposes, although they acknowledge the benefit
additional staff could bring in terms of updating existing data. SeaPlan also has played a key role in
MORIS’s funding. It supported a consulting study of the development of an integrated statewide ocean
23

Mass. Gen. Laws ch. 56, §10-13 (2011).
Mass. Gen. Laws ch. 56, §10-13 (2011).
25
"Coastal Zone Management Mission Statement." Mass.gov. Massachusetts Office of Coastal Zone Management, 18 Jan. 2012.
Web. 01 Feb. 2012. http://www.mass.gov/czm/mission.htm.
24
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data network. 26 It also helped to fund two recent upgrades to MORIS, including coding work by Applied
Science Associates.
Informants note that the transfer of MassGIS from the Executive Office of Energy and Environmental
Affairs may have implications for funding, as the Information Technology Division is considering charging
for its services. While informants do not think the move will interfere with the relationship between the
Office of CZM and MassGIS, there is some question of the effects it will have.

Collaboration
To date, the core relationship between MassGIS, the Office of CZM, and SeaPlan (and, to a limited
degree, Applied Science Associates) has proved very effective. Members have regular meetings,
coordinate tasks, and discuss data management needs and opportunities. Although effective, the
collaboration between the Office of CZM and
Innovative Practice: Public-Private Partnership
MassGIS relies on personal relationships.
No formal working group exists among key data
producers and users, though informants
acknowledge that a more formal working group,
including the one created to support the
Northeast Ocean Data Portal, would be useful.

The Office of CZM was able to undertake significant
upgrades to MORIS by entering a formal public-private
partnership with SeaPlan (then the Massachusetts
Ocean Partnership), which could bring to the table
significant technical and organizational expertise as well
as private philanthropic funds.

Strategic Partnerships
Two strategic partnerships provide key financial support and guidance for MORIS. These include:
 Bridging/Boundary Organization: SeaPlan is an independent public-private partnership created
to support coastal and marine planning and management in Massachusetts and the Northeast
region. Intentionally created as a boundary organization, SeaPlan works (among other goals) to
help make pertinent coastal and ocean information accessible to a broad array of relevant
stakeholders. To that end, SeaPlan has provided significant support to MORIS. SeaPlan helped to
broker the arrangement for the technical upgrades, developed the scopes of work, and
facilitated the smooth development of the new MORIS. Currently, SeaPlan provides the Office of
CZM with important data sets and offers guidance and technical advice. An MOU exists between
SeaPlan and the Office of CZM, whereby SeaPlan agrees to support various elements of coastal
and ocean management. In addition, the Office of CZM director has a seat on SeaPlan’s Board of
Directors.
26

An Integrated Statewide Ocean Data Network: Providing Data Analysis Necessary for Integrated Multi-use Ocean
Management in Massachusetts. Rep. Applied Science Associates, Inc. and the Massachusetts Ocean Partnership, July 2009.
Web. 1 Feb. 2012. http://www.massoceanpartnership.org/documents/DataNetworkDesign.pdf.
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 U.S. Geological Survey: The Office of CZM has a cooperative mapping agreement with the USGS,
initiated in 2003, whereby the USGS creates data sets especially for the Office of CZM.

Education and Outreach
There are few education and outreach mechanisms for MORIS. The Office of CZM maintains a listserv, by
which it updates members about technical upgrades, new data sets, and new features. In addition, the
Office of CZM staff have conducted a few live demonstrations of MORIS for town officials. The Office of
CZM staff also provide technical assistance when necessary; the MORIS website links to a help
document and allows users to email staff for assistance. MORIS is regarded as the authoritative source
of coastal and marine data, in part because it is hosted by MassGIS.

Case Study Assessment
Strengths
MORIS’s institutional arrangement has clear strengths. These include:
 Strong Working Relationships: The mutual respect and clear communication among core team
members from MassGIS, the Office of CZM, and SeaPlan create a culture of collaboration that
has proved useful in the administration and expansion of MORIS. Informants note that these
direct personal relationships are important, especially when money is short.
 Dedicated Agency Staff: Despite looming state budget cuts, MassGIS and the Office of CZM have
staff who dedicate part of their time to collecting and managing coastal and ocean data. As
opposed to more networked approaches, this focus ensures sufficient momentum and support
for the IMS.
 Efficient Use of Existing Infrastructure: Not only does MORIS operate with relatively small use of
staff resources, it relies on existing state infrastructure in the form of the servers at MassGIS.
This approach has proved cost-effective, as MORIS does not have to contract out maintenance.
 Simple User Interface: MORIS has a sophisticated yet simple user interface that makes it
accessible to non–GIS experts. In addition, it is open access, which facilitates stakeholder and
public use.
 Engagement with a Boundary Organization: SeaPlan provides valuable support to MORIS and
MassGIS in the form of financial and intellectual resources.
 Robust Interoperability Standards: MORIS and its background mapping engine, Geoserver, utilize
Open Geospatial Consortium protocols, including Web Map Service, an open standard for
accessing geographic data through the world-wide web. As such, it allows other mapping tools
to access MORIS data directly, thereby reducing the need for back and forth among staff
regarding issues with sharing data and improving efficiency.
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Weaknesses
Despite its strengths, MORIS’s institutional structure also has weaknesses. These include:
 Difficulty Obtaining Non-State Data: Although they have not encountered difficulties with datasharing among state agencies, the Office of CZM and SeaPlan have experienced difficulty
obtaining relevant data from non-state sources. Informants speculate that this challenge may
relate to stringent state standards for data. They are conducting outreach to gain additional
data from non-state sources.
 Difficulty Maintaining Data: Informants note the difficulty in ensuring that MORIS data are up to
date. No formal mechanism exists for updating the data, and the Office of CZM and MassGIS
lack the staff capacity to do so. Informants note that it would be useful to have a dedicated
budget, perhaps covering in-house staff capacity, for maintaining data.

Mississippi Automated Resource Information System
Overview
The Mississippi Automated Resource Information System (MARIS) is one of Mississippi’s leading IMSs.
We selected it for analysis because it is a long-standing IMS hosted by a public academic entity.27 MARIS
hosts a variety of natural, social, and cultural data, including coastal and marine data. MARIS’s mission is
twofold: 1) to “serve as the legislative mechanism within Mississippi state government to provide for the
systematic arrangement, availability, and use of digital natural and cultural resource information,” and
2) to “encourage compatibility of GIS and data distribution within state government.”28 In support of this
mission, MARIS offers five primary services: 1) GIS design and upgrades; 2) GIS application to state
government resource programs; 3) product development through remote sensing technology; 4)
education, training, and outreach; 5) GIS coordination and facilitation.29
Approximately half of MARIS’s users are from the government sector. The other half are a wide variety
of groups from the academic, nonprofit, and private sectors. Government employees regularly use
MARIS to obtain GIS information necessary to make planning, regulatory, emergency response, and
development decisions. For instance, the Department of Environmental Quality (DEQ), Department of
Marine Resources, Wildlife Fisheries, and state parks use MARIS for their operational data.

27

All information acquired from websites, statutes, reports, and other documents is cited in the text. All other information
comes from interviews with informants. Information presented in the case study assessment is from Blue Earth Consultants’
analysis.
28
"Mississippi Automated Resource Information System (MARIS)." MARIS - Home. MARIS. Web. 01 Feb. 2012.
http://www.maris.state.ms.us/.
29
"MARIS Technical Center." MARIS - Home. MARIS. Web. 01 Feb. 2012.
http://www.maris.state.ms.us/HTM/home/TechnicalCenter.html.
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Institutional Arrangement and History
A state Executive Order signed in 1982 created MARIS. In 1986, the Mississippi Legislature enacted
legislation to establish MARIS more permanently, thereby making it the entity responsible for collecting,
storing, and providing access to information related to the state’s natural resources. MARIS’s initial
location was within Mississippi’s Research and Development Center for Economic Development. In the
mid-1990s, a new administration disassembled the Center and shifted its various components to other
entities. MARIS moved to the University Research Center (URC). Three factors informed the choice of
location: 1) the perception that, at the time, GIS technology was too costly to be housed in a state
agency; 2) the fact that MARIS utilized a hardware technology that the new Center for Economic
Development did not want to incorporate into its technology systems; and 3) the desire for a neutral
location for the state economist, who was moved with MARIS.
MARIS is housed within the MARIS Technology Center at URC, an entity within the Mississippi
Institutions of Higher Learning (IHL). IHL acts as the governing entity over the public universities in
Mississippi, providing oversight and administration, much like the Board of Regents in California. Figure
3 provides an overview of MARIS’s institutional arrangement.
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Figure 3: Overview of MARIS Institutional Arrangement
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Well after MARIS was created, the Legislature called for the development and implementation of a
portal and clearinghouse for Mississippi’s GIS, now known as the Mississippi Geospatial Clearinghouse
(MGC).30 According to informants, the legislation creating MGC was written by legislators without a clear
understanding of the state’s GIS issues, needs, and resources; they established MGC without
acknowledging MARIS’s existing role. As a result, MARIS possesses two systems: MGC and MARIS. MGC
manages state GIS data with strict regulations and standards. MARIS manages all other GIS data for the
state. According to informants, it is the “go-to” entity for data, given its longevity and staff expertise.31
In fact, MGC frequently relies on MARIS for technical and advisory assistance to achieve its goals and
objectives. In 2003, Mississippi created the Mississippi Coordinating Council for Remote Sensing and
Geographic Information Systems. The Council works to ensure data sharing across the state and to
facilitate cost-sharing arrangements to reduce the costs of acquiring remote sensing and geographic
information system data. 32

Broad Institutional Support and Legislative Di rectives
The Mississippi Legislature formally established MARIS, tasking it with assisting state agencies in the
conservation, protection, and management of natural resources. The legislation also clearly defines
MARIS’s governance structure. In addition, the Legislature requires all state departments, agencies,
offices, and institutions to cooperate with and assist MARIS’s Policy Committee in achieving its
directives. MARIS’s host, URC, is committed to policy research and planning, and the use of GIS data is
viewed as an important aspect of these efforts. Thus, MARIS’s mission is moderately aligned with URC’s
objectives.

IMS Governance
As outlined by the Mississippi Legislature, two entities hold oversight responsibility for MARIS. The
Policy Committee, designed by MARIS to promote cooperation among state agencies and academic
institutions, consists of representatives from various state government agencies and departments and
academic institutions.33 The Policy Committee holds several responsibilities. First, it identifies the best
measures to support the use of GIS technology throughout state government and ensures that agency
needs are coordinated through multi-agency planning and cooperative efforts. Second, the Policy
30

Mississippi Code Ann. § 25-58-21 (2011).
According to an informant, in 2001-2002 there was an effort by the DEQ to set up the Mississippi Coordination Council for
GIS. Mississippi has a relatively “weak” governance structure, where the Speaker of the House is able to pass legislation fairly
easily. This took place during a time when the Speaker of the House was close to retirement. As a result, a proposal was
produced quickly and passed on its first round, and those who put it together were not extremely well-informed on the GIS
issues, resources, and needs of the state. This legislation created the MGC, and MARIS was not included in the process. As a
result, the state now has two systems in place, although MARIS is still preferred by many users due to its longevity and staff
expertise, among other attributes.
32
Miss. Code Ann., § 25-58-21 (2011).
33
Miss. Code Ann. § 25-58-21 (2011).
31
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Committee elects an Executive Committee composed of a subset of Policy Committee members to
provide additional leadership and to oversee the implementation of the MARIS program. The Executive
Committee consists of a state legislator and three state agency directors.34
Both the Policy Committee and the Executive Committee are effectively defunct, as each last met in the
late 1980s. As a result, MARIS gets most of its direction from the GIS community at large, with some
additional oversight and internal guidance provided by MARIS staff. Because IHL is responsible for
providing funds to MARIS from its general appropriations, it technically holds final decision-making
power over MARIS. However, informants report that day-to-day decisions are made by MARIS staff (with
direction provided by the GIS community’s and users’ needs), and IHL is typically aligned with those
decisions.
All MARIS data are open access and publicly accessible. Data contributors are given credit; however,
MARIS generally does not accept data that contributors are not willing to make publically available.
MARIS’s primary method of QA/QC for data is ensuring robust metadata standards35; it utilizes FGDC
standards, though this action is a result of “professional pride” rather than requirement. MARIS
promotes data contribution from a wider
Innovative Practice: Fee-for-Service Funding Model
variety of sources through its willingness to
Although MARIS may be able to maintain very basic
accept data in any format. MARIS staff then
services through state funding alone, fee-for-service
prepare the metadata and reformats the data
contracts allow the organization to perform many of
for accessibility to users. This practice is
the “good deed” services that it would otherwise not
intended to create an incentive for
have the capacity to support, including education
contribution by agencies and other
services and comprehensive technical assistance.
organizations that are short on human and
MARIS receives roughly 60% of its operating budget
from fee-for-service contracts.
financial capacity to perform these tasks.

Resources
MARIS has seven full-time staff composed of GIS and remote sensing specialists and systems analysts.
State appropriations, distributed through IHL, cover 40% of staff salaries and fringe costs. Funds for the
remaining salary and fringe costs, operating costs, and hardware/software needs come from fee-forservice contracts. Generally, the fee-for-service contracts are requests by public and private entities. For
example, the USGS hired MARIS to update and improve two of its National Hydrography Datasets and to
disseminate the upgraded information to users. In general, these fee-for-service projects are for MARIS
services, including help with design and implementation of clients’ GIS systems or help with extensive
data improvements. MARIS does not charge for use of data.
34

"MARIS Overview." MARIS - Home. MARIS. Web. 01 Feb. 2012. http://www.maris.state.ms.us/HTM/home/Overview.html.
This practice was common among the IMSs we examined. Informants explained that ensuring robust metadata (through
FGDC and other standards) is the primary means to ensure quality data. Managers generally do not review the data themselves
for accuracy.
35
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MARIS has sufficient staff capacity to fulfill the needs of the IMS. Informants note, however, that the
staff is stretched thin due to funding constraints and would benefit from additional capacity.
Nevertheless, MARIS does have long-term employees. The most recently added staff member has been
with MARIS for seven years, the second most recent has been with MARIS for 14 years. The long tenures
offer MARIS the benefit of a well-seasoned team with deep institutional knowledge, resulting in greater
efficiency and better use of human resources.

Collaboration
The MARIS Task Force is a key component of MARIS’s approach to collaboration, and one of the
principal reasons for its success.36 As outlined in the legislation, the Task Force consists of at least one
representative from each of the Policy Committee member agencies, as well as individuals with
expertise in computer applications for natural, cultural, industrial, or economic resources. The members
meet monthly to discuss technical, institutional, and organizational issues and to help guide MARIS’s
activities to more effectively achieve its goals. 37 The Task Force also helps MARIS staff to identify useful
GIS tools and techniques. Federal agencies working with geospatial data in Mississippi also participate in
the Task Force’s meetings, to promote state and federal resource sharing and to keep MARIS informed
of GIS activities and developments at the national level. Finally, local government and private sector
representatives participate in Task Force activities to bring additional information and perspectives on
GIS technologies and opportunities that apply to their specific needs. The Task Force creates channels
for sharing the knowledge, resources, funds, and skills required to develop a unified, comprehensive
approach to GIS technology.
MARIS provides significant technical and advisory support to the MGC, which encourages coordination
and collaboration between the two key geospatial IMSs within Mississippi. MARIS also engages with
NSGIC to advance collaboration with GIS counterparts in other states. Through this relationship, MARIS
is able to identify a wider suite of solutions for working with government and industry. Finally, MARIS’s
location within the IHL, a state entity seen as neutral by agencies and the public, strengthens its ability
to convene and coordinate activities.

Strategic Partnerships
Through its Policy Committee, MARIS has many partners, including:
 U.S. Geological Survey: MARIS has an MOU with the USGS to serve as the National Hydrography
Dataset steward for Mississippi. The USGS has given MARIS grants to update and improve two
basins of its National Hydrography Datasets and to disseminate the upgraded information to
users.
36

37

"MARIS Overview." MARIS - Home. MARIS. Web. 01 Feb. 2012. http://www.maris.state.ms.us/HTM/home/Overview.html.
Miss. Code Ann. § 57-13-23 (2011).
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 Department of Environmental Quality: MARIS also has a special relationship with the DEQ, which
manages GIS information for the state. The DEQ relies heavily on MARIS for technical support
and advice, and the partnership helps improve coordination between the two entities.
 Mississippi 811 Call Before you Dig: MARIS has a key NGO partner, the Mississippi 811 Call
Before You Dig program, which possesses a wealth of data about underground electric power
lines, natural gas pipelines, water pipes, communications lines, and other utility services. MARIS
has a formal agreement with Mississippi 811 to make the 811 data available via MARIS. Users
must submit a distribution agreement and be willing to display the 811 logo and to give them
data credit for contributing this data to the IMS. Upon agreement, MARIS sends ftp instructions
for downloading the data.
In addition, MARIS is in the process of developing a partnership with the Department of Revenue
Division of Taxation, which will improve MARIS’s data related to the state’s emergency 911 system and
indicates the value of building additional partnerships over time.

Education and Outreach
MARIS engages in education and outreach efforts, including:38
 Formal and informal training: MARIS provides regular training opportunities to the user
community through formal technical training and informal professional development meetings.
 Workshops: MARIS arranges workshops in the use of ARC/INFO software and other GIS subjects,
based on demand and available resources.
 Vendor presentations: MARIS hosts special sessions for hardware and software vendors to
present their companies’ solutions to GIS users’ needs and requirements. The sessions are
advertised widely and open to the public.
 Speaker services: Upon request, MARIS provides presentations on topics related to MARIS and
the development of GIS technology in Mississippi.
 Help desk: MARIS provides direct access to its staff by providing help desk numbers to discuss
GIS and answer GIS questions.
 Website: The MARIS website has a Current News section that displays information about
upcoming workshops, new data, MARIS legislation, and more.

Case Study Assessment
Strengths
A long-standing IMS, MARIS possesses a number of strengths:

38

"MARIS Overview." MARIS – Technical Center. MARIS. Web. 01 Feb. 2012.
http://www.maris.state.ms.us/HTM/home/TechnicalCenter.html.
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 Diversified Funding Streams: As noted, MARIS has an agile approach to funding, relying on a
combination of state funds and service fees. The fee-for-service contracts help to support
MARIS’s functions beyond core maintenance and distribution of data, including technical
assistance and education and outreach services.
 Location in a Nonprofit Entity: Informants note the benefits from MARIS’s location within IHL.
Data providers and users view it as a neutral location, which has helped MARIS overcome
skepticism from locals. In addition, it has allowed MARIS staff to access university staff
expertise. Finally, the location allows MARIS to receive both public and private funding.
 Strong Customer Service: Informants believe that MARIS’s excellent customer service, which
encourages use even though MARIS does not actively promote the IMS, is a key strength.
Through customer service and positive word of mouth, MARIS has a large community of users
and has remained the “go-to” site for geospatial data in the state.
Weaknesses
Despite its durability, MARIS has some weaknesses. These include:
 Limited Funding: Despite its innovative approach to funding, MARIS would benefit from
additional funds, specifically for technology upgrades. Informants also note that funding is not
stable; more dedicated funding in conjunction with service fees would provide greater stability.
 Lack of Up-to-Date Data: As with other cases, MARIS struggles to update the existing data
regularly. Consequently, a danger exists that users are making decisions based on out-of-date
data.
 Legislative Misalignment: As noted above, the evolution of IMSs in Mississippi has been an
organic one. Due to the hasty exclusion of MARIS from state legislation regarding GIS,
Mississippi now has two IMS systems. While MARIS is the more established IMS, MGC has a
legislative mandate, has fewer data sets, and is less known by users. Consequently, resources
that could have been directed to support one high-quality system are diffused. Additionally,
there is potential for data providers and users to be confused about which system to use. With
proper legislative alignment, Mississippi could improve its efficiency and offer users a robust,
one-stop option.

Oregon Coastal Atlas
Overview
The Oregon Coastal Atlas is Oregon’s primary IMS and portal for coastal and marine data.3940 We
selected it for analysis because it was the first coastal and marine atlas, and remains a widely used tool
39
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Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management

24 | P a g e

for coastal and ocean planning. Operated by the Coastal Management Program (CMP) in the
Department of Land and Coastal Development, the Oregon Coastal Atlas serves as a “depot for
traditional and digital information which can be used to inform decision-making related to the Oregon
Coastal Zone.” 41
The Atlas hosts data from a number of sources. According to informants, CMP supplies 90% of the
Atlas's data, which it acquires through its normal activities. Other state agencies, including the Oregon
Health Division, Department of Fish and Wildlife, and Department of Geology and Mineral Industries,
also provide data, as does Oregon State University (OSU). Federal sources, including NOAA, the Bureau
of Ocean Energy Management, and the Federal Energy Regulatory Commission, also contribute data.
Contractors have been a source of some data, notably fisheries data gathered by Ecotrust for the
Oregon Territorial Sea Plan process. In addition to receiving data from academic and government
entities, CMP staff obtain data from other sources, like Surfrider. The primary users of the Atlas include
planners (state, county, and city) and the public involved in ongoing planning processes, including the
TSP process.

Institutional Arrangement and History
The Oregon Coastal Atlas originated from collaboration, supported by a three-year joint agreement,
between CMP, the OSU Department of Geosciences (OSU Geosciences), and Ecotrust. The initial goal
was to meet long-standing needs for improving information retrieval, visualization, and interpretation
for decision-making related to the coastal zone. With seed money from NOAA Coastal Services Center,
CMP worked with Ecotrust and a member of OSU Geosciences to develop the initial Atlas 1.0. The team
received a multi-year grant from the National Science Foundation to develop the Atlas. At that point,
CMP partnered with Ecotrust and OSU Geosciences to develop tools and obtain technical support and
data.
Initially, all three partners hosted portions of the Atlas; CMP hosted the data archive, OSU hosted the
metadata clearinghouse services, and Ecotrust hosted tools. In 2005, the Atlas was reorganized to a
more centralized structure in which all data, services, and tools are now hosted by the CMP. Figure 4
provides an overview of the Oregon Coastal Atlas’s institutional arrangement.
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All information acquired from websites, statutes, reports, and other documents is cited in the text. All other information
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analysis.
41
"Welcome to Oregon's Coastal Atlas." Oregon Coastal Atlas - Home. Oregon Coastal Atlas. Web. 01 Feb. 2012.
http://www.coastalatlas.net/index.php?option=com_frontpage.

Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management

25 | P a g e

Figure 4: Overview of Oregon Coastal Atlas Institutional Arrangement
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Broad Institutional Support and Legislative Directives
Since the initial three-year joint agreement between OSU, Ecotrust, and the State ended, no formal
agreements or mandates have been created to support the Atlas. However, strong institutional
alignment exists between the Atlas and CMP’s mission, which is to “work in partnership with coastal
local governments, state and federal agencies, and other stakeholders to ensure that Oregon’s coastal
and ocean resources are managed, conserved, and developed consistent with statewide planning
goals.”42 The Atlas’s long tenure, as well as the perception that it is an authoritative source of data,
contributes to these strong working relationships.

IMS Governance
The Oregon Coastal Atlas does not have a formal governance mechanism. The IMS administrator makes
decisions regarding data collection, distribution, outreach, technical components, and the overall
management of the Atlas. No mechanisms exist to ensure the transparency of decisions. Currently,
some proprietary data—namely, some data from the Oregon Department of Fish and Wildlife—are not
publicly accessible.
The primary quality control mechanisms for the Atlas are related to metadata; the Atlas administrator
makes sure the data conform to the metadata and will not post data unless they have complete or
nearly complete metadata. The Atlas uses FGDC and Open Geospatial Consortium standards. If the
metadata are deficient, the administrator will contact the contributors to bolster or correct the
metadata.

Resources
Thanks to ongoing federal and state support, the Atlas's funding has remained sufficient and stable.
Primary funding for CMP and the Atlas comes from NOAA grants authorized by the Coastal Zone
Management Act of 1972. In addition, the NSF provided a multi-year grant to support the Atlas’s
development, and NOAA’s Office of Coastal and Ocean Resources Management, the U.S. Fish and
Wildlife Service, and FGDC have provided periodic funding specifically for infrastructure updates and
data.
Currently, the Atlas staff consists of the IMS administrator, who sits within the CMP office and is
responsible for maintaining the system, server, and software, as well as maintaining the archive and
cataloguing the data. She also handles outreach and management activities related to the Atlas. In
addition to the Atlas administrator, the agency network administrator helps ensure connectivity to other
systems. Informants report that the current staff capacity is sufficient for ongoing tasks, especially given
42
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the expertise and experience of the current administrator. If the Atlas sought to expand its services,
however, it would need to add to its team.

Collaboration
The administrator and other CMP staff rely on strong working relationships with staff in other agencies
to continue to identify opportunities for improving the Atlas. The Atlas is a member of the International
Coastal Atlas Network (ICAN), an organization that to seeks to share experiences and to find common
solutions to coastal web atlas development. ICAN’s technical members scope and implement data
interoperability approaches to data-sharing problems; the Atlas serves as a demonstration node for the
interoperability prototype.
A significant recent CMP initiative in which the Atlas project has been involved is the establishment of an
Oregon coastal and marine data network to discuss issues of common concern to data users and data
providers. Within Oregon, this network will function as a coastal and marine Framework Implementation
Team (FIT). Oregon’s FIT, affiliated with Oregon’s Geospatial Enterprise Office, seeks to assemble and
share statewide data sets.43 Through participation in FIT, the coastal and marine community will be
better connected with the broader geospatial community at the state, regional, and national levels.

Strategic Partnerships
The Atlas has three primary partners:
 Ecotrust and OSU Geosciences: Both Ecotrust and OSU Geosciences staff serve in an advisory
capacity, offering guidance and technical assistance on specific issues. As noted, they played a
key role in creating the Atlas and in gaining seed funds for it. Ecotrust and OSU also contribute
data sets for the Atlas.
 NOAA Coastal Services Center: NOAA Coastal Services Center played a key role in funding the
Atlas, providing both seed money and subsequent grants for tool development. NOAA CZM
grants continue to provide support for ongoing hosting and maintenance.

Education and Outreach
Given its limited staff, the Atlas does not engage in concerted education and outreach efforts. Staff will
answer targeted questions but do not actively encourage people to contribute data. According to
informants, the Atlas’s long tenure, its role as an established archive for coastal and marine data, and
the perception of it as an authoritative source contribute to its broad use, as well as to broad
participation by data providers.
43
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Case Study Assessment
Strengths
A widely respected and used IMS and data portal, the Atlas possesses a number of strengths:
 Wide Participation and Use: Informants note that the Oregon Coastal Atlas is widely used and is
regarded as an authoritative source for coastal and marine data in Oregon. The Atlas’s location
in CMP, its duration and branding, and the fact that it hosts a large archive of coastal and marine
data all contribute to this, as does its commitment to FGDC and Open Geospatial Consortium
standards.
 Mission Alignment: CMP has integrated the Atlas and its archiving capabilities into its core
functions. The Five-Year Coastal Zone Management Act §309 Assessment and Strategy 2011–
2015 outlines the key functions of the Atlas and how it supports CMP.44
Weaknesses
Yet the Atlas has some challenges:
 Limited Funding: As with other IMSs, the Atlas has limited funding. During lean times, staff focus
on the core function of maintaining the archive and do not focus on creating new features and
tools.
 Limited Local Data: Informants note that the Atlas does not have data down to the local
municipal level; few communities on the Oregon coast have more than one planner, let alone a
full-time GIS person, so often the data they use are maintained by contractors. As a result, the
Atlas has limited municipal data at the local scale.

Rhode Island Geographic Information System
Overview
The Rhode Island Geographic Information System (RIGIS) is Rhode Island’s primary geospatial IMS.
Supported jointly by the Rhode Island Department of Administration Division of Planning (RIDOP) and
the University of Rhode Island (URI), RIGIS houses terrestrial data as well as selected coastal and marine
data sets.45 46 RIGIS’s mission is to “monitor, coordinate, and provide leadership for activities related to
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Coastal Zone Management Act §309 Assessment and Strategy 2011-2015. Rep. Oregon Coastal Management Program, 1 Nov.
2010. Web. 1 Feb. 2012. http://www.oregon.gov/LCD/OCMP/docs/Grants/Current/2011_15309AssessmentStrategy.pdf?ga=t.
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Another IMS and data viewer in Rhode Island, Narragansett Bay (NarrBay), also hosts marine data, as well as the Rhode Island
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state GIS data. According to informants, NarrBay currently is out of date and has limited usability. RIGIS and NarrBay staff.
coordinate closely (they have offices in the same building) and are discussing the possibility of a formal partnership.
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the use of GIS technology within Rhode Island, to support initiatives to implement or use the
technology, and to manage and provide access to a common database of geographically referenced
information.”47
Key data contributors include state agencies such as the Rhode Island Department of Environmental
Management (RIDEM), Rhode Island Statewide Planning Program (RISPP), and the Department of
Transportation (RIDOT), as well as federal sources, including the United States Department of
Agriculture’s and Natural Resources Conservation Service. In addition, RIGIS staff harvest data from
federal sources, including the USGS and NOAA, and convert the data for the ease of RIGIS users.
State agencies, including RIDOP, RIDEM, and the Coastal Resources Management Council, use RIGIS to
make informed decisions related to regulatory processes such as the enforcement of coastal building
regulations, wetlands conservation, and wellhead protection zones. In addition, several federal agencies,
including the Environmental Protection Agency (EPA), NOAA, and the USGS, have used RIGIS’s data or
resources to help inform decision-making and improve effectiveness. Nonprofit organizations are also
using RIGIS data for a variety of purposes, including the identification of critical habitat for conservation
purposes.48

Institutional Arrangement and History
In 1986, RIDEM and URI established RIGIS to aid the management and analysis of environmental data in
Rhode Island, with a particular focus on a large statewide landfill siting project. RIDEM provided funding
for the system, while URI’s Environmental Data Center (EDC) took responsibility for its technical
maintenance. Initial key partners and data providers included RIDOT, RIDOP, and the Rhode Island Solid
Waste Management Corporation. An informal committee guided the key partners and data providers.
In 1990, the Rhode Island State Legislature established the hybrid institutional structure that is in place
today. Acting on the desire to ensure that data gathered through the landfill siting project were
preserved and accessible, it modified sections of the General Laws to include GIS management. It
directed responsibility for coordinating RIGIS’s partners and state agencies to RIDOP. At the same time,
in an effort to support students and research projects, it gave URI the responsibility for providing
technical support and assistance in developing and maintaining the system. 49 From 2000 to 2002, the
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"Environmental Data Center: Geospatial Data Analysis Laboratory—Background." URI's Environmental Data Center. University
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state moved the coordination function from RIDOP to the Rhode Island State Division of Information
Technology (DoIT). According to informants, funding barriers—namely, that DoIT could not access
federal funds—prompted the State to move GIS coordination back to RIDOP.
Currently, RIDOP provides salary and benefits for two staff members: the RIGIS coordinator, who serves
as a liaison for RIGIS within the state, the Northeast region, and nationally, and another staff member
who assists with administrative functions as well as strategic documents and plans.
URI hosts RIGIS within the EDC's Geospatial Extension Program. One staff member at URI is primarily
responsible for data and technical management and also provides some education and training
components. RIGIS’s location at URI brings additional benefits, as well (see Strategic Partnerships,
below). Figure 5 provides an overview of RIGIS’s institutional arrangement.
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Figure 5: Overview of RIGIS Institutional Arrangement
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Broad Institutional Support and Legislative Directives
As noted, the Rhode Island Legislature outlined a clear mandate and structure for RIGIS, including its
hybrid institutional structure, its function, and its governance structure (see IMS Governance, below). In
addition, the Legislature ensures data contribution to RIGIS by key partners, namely RIDEM and RIDOT,
through a variety of directives in other state statutes where GIS is applicable. RIGL 39–1–62(c)(1), for
instance, states that Rhode Island Emergency 911 must “implement and maintain a geographic
information system database to assist in locating wireless phone callers for emergency purposes in a
manner consistent and in coordination with the Rhode Island geographic information system
administered by the Division of Planning.”50 RIGIS also has an MOU with the Rhode Island Board of
Registration for Professional Land Surveyors to support ongoing efforts to educate producers and users
of data and publications that originate with surveyors and GIS users alike.51
Beyond these formal mechanisms, the strategic location of RIGIS in RIDOP and URI promotes
institutional support. RIGIS’s mission is aligned closely with URI EDC’s, which is to “support the use of
contemporary tools of spatial data processing in the analysis of environmental data.”52

IMS Governance
RIGIS possesses a clearly defined, legislatively mandated Executive Committee. Established by the
Legislature in 1990, it has oversight responsibility for RIGIS’s activities and reports to the State Planning
Council, which also appoints its members. Currently, the Executive Committee consists of 27 members
representing federal agencies (the U.S. Department of Agriculture, USGS, and U.S. Air National Guard),
state agencies, and municipal agencies, as well as universities, nonprofit organizations (The Nature
Conservancy [TNC] and The Providence Plan), and private sector consultants. Through its quarterly
public meetings, the Executive Committee provides oversight, advice, and coordination of GIS efforts
and activities in Rhode Island. The Committee’s responsibilities include coordinating data development,
adopting technical standards, establishing distribution policies, promoting the use of GIS, and providing
information and assistance to users. Additional functions of the Executive Committee include
formulating a strategic plan,53 participating in national-scale data portals, and acquiring new data sets
for Rhode Island. The RIGIS coordinator and data manager make day-to-day decisions regarding RIGIS;
50

R.I. Gen. Laws. Code §39-1-62 (2011).
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they work together to assess and prioritize IMS needs, review opportunities, and make strategic
decisions about the most effective directions for RIGIS to take.
Data are currently licensed to manage intellectual property rights. All data are freely available, though
users must agree to the terms of the license agreement. However, RIGIS is presently investigating the
possibility of adopting a simpler data distribution agreement. RIGIS does not manage proprietary data or
information, with one exception: it contains one copyrighted data set owned by Pictometry
International. Users may look at these data through the RIGIS website, but are not able to download
them or any associated information.

Resources
In 1990, the Legislature outlined mechanisms for funding RIGIS. It declared that the State can
appropriate funds to RIGIS as needed. It also enables the State Controller to provide funding for RIGIS's
administration and staffing, though to date the State Controller has not done so.54 Eighty percent of the
RIGIS coordinator’s salary comes from the U.S. Department of Transportation. RIDOP has an annual
contract with URI that provides funding for a 50% full-time equivalent (FTE) position.
RIGIS staff encourage state agencies, when writing grant proposals, to highlight their need for GIS data
sets, mapping tools, and technical assistance from RIGIS to more successfully achieve their missions and
goals, and to include a budget for these needs. This increases the potential funding sources for RIGIS to
carry out its own mission.
RIGIS also has the benefit of an Executive Committee that brings representatives from different state
agencies together to discuss funding needs, and strategies for addressing these needs based on agency
proposal efforts. The Rhode Island Department of Health, for instance, generally writes GIS into its
proposals, as it regards GIS as essential to its work. Additionally, RIGIS has received some funding from
TNC for LIDAR data. RIDOP provides funding, largely for database maintenance and system
administration, by supporting 100% of the part-time data manager position.
RIGIS data development initiatives are funded by federal sources, including the Department of Public
Health and the EPA. In addition, RIGIS has worked to access federal funds for GIS through participation
in broader projects. For instance, RIGIS acquired federal funds in exchange for supporting the
Broadband Rhode Island initiative. This initiative is part of a greater national effort funded through the
National Telecommunications and Information Administration of the Federal Communications
Commission, which includes data updates every six months for five years. This project assists RIGIS with
advancing the state’s GIS needs in collaboration with federal goals through federal funding.
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The funding and staffing have been sufficient to maintain RIGIS’s basic roles and services, though
informants acknowledge that a few more staff members would be helpful to further support its efforts.
For example, given staff time constraints, the IMS manager is not able to spend much time ensuring that
critical data sets are updated and maintained on a regular basis.

Collaboration
A key mechanism through which RIGIS promotes collaboration among data providers and users is
through its four Executive Committee working groups. Each group focuses on one of RIGIS’s four key
functions, to capitalize on the strengths and areas of expertise of each Executive Committee member.
Members volunteer for the groups, which present a progress report to the Executive Committee at its
quarterly meetings. The groups are:
 Data Development Working Group: Responsible for fostering relationships with data providers
(both current and potential), researching methods for encouraging more frequent data set
updates, and encouraging new data acquisitions.
 Data Distribution Working Group: Responsible for researching and recommending new policies,
technologies, and methods for enhancing data distribution capabilities.
 Technical Standards Working Group: Responsible for researching, drafting, and proposing data
standards; it also works to ensure that the greater RIGIS community adopts the standards that
the Executive Committee recommends.
 Outreach Working Group: Responsible for promoting RIGIS and the use of geospatial
technologies, as well as facilitating RIGIS user group meetings, collaboration, and training
opportunities.
A vital piece of RIGIS’s collaboration is the relationship between the coordinator and data manager.
Currently these two staff members have a good rapport and communicate regularly and well, which
enables them to make efficient and aligned decisions about directions for RIGIS.

Strategic Partnerships
In addition to the Executive Committee, a number of useful partnerships support RIGIS through different
means. These groups include:
 Government and Nonprofit Entities: Federal and state agencies and nonprofits (notably TNC)
help provide funding for RIGIS.
 RIDOT, RIDEM, and Rhode Island Emergency 911: State agencies, including RIDOT and RIDEM,
contribute key data sets. In particular, Rhode Island Emergency 911 shares a data set that
represents the location of virtually every addressed structure in the state.
 URI: RIGIS benefits significantly from its relationship with the URI EDC. For example, when time
and funding permits, the RIGIS data manager may hire and train undergraduate and graduate
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students to assist with projects, including processing historical aerial photographs for easier use
with software like ESRI ArcGIS and Google Earth. RIGIS also benefits from other projects
supported by the URI EDC, including the robust server array that makes over 150 online map
services available. The URI EDC also allows research and experimentation with new technologies
and techniques, activities that would be more difficult in a highly restricted IT environment.

Education and Outreach
RIGIS engages in both education and outreach
Innovative Practice: Social Media
efforts, and one of its Executive Committee
working groups focuses on those functions. As
The RIGIS coordinator uses social media as a key
noted earlier, the working group's specific
outreach mechanism. Through the RIGIS listserv, blog,
Twitter account, and event calendar, he is able to alert
responsibilities include: 1) promoting RIGIS
users to changes in the system and events, and send
and advocating the use of geospatial
other messages. Moreover, by tracking his Twitter
technologies; 2) facilitating RIGIS user group
followers (both individuals and businesses), he is able to
meetings, where members showcase their use
determine users and identify potential new partners. It
of RIGIS data; and 3) facilitating collaboration
also allows him to connect to younger people who are
and training opportunities. RIGIS's coordinator
“up and coming” in GIS.
plays an important role in outreach, attending
meetings, workshops, conferences, and other outreach and networking opportunities within Rhode
Island, the New England region, and nationally. In addition, he uses social media as a way to learn about
new opportunities, reach out to potential partners, and educate users and the public.
RIGIS’s participation in the URI Geospatial Extension Program (which is part of the National Geospatial
Technology Network55), hosted by the EDC at URI, is beneficial for education and outreach. The data
manager’s overarching job responsibility is to serve as Rhode Island’s geospatial extension specialist.
The program has a public outreach arm that promotes collaboration and provides training for new and
advanced GIS technologies. The program provides affordable, intensive GIS classes that are open to the
public. In addition, the RIGIS data manager organizes and hosts occasional educational seminars. Finally,
RIGIS has a publicity brochure, developed by the Outreach Working Group, that describes its mission
and Executive Committee members.
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The National Geospatial Technology Extension Network works to support expansion of geospatial technologies in the United
States and abroad. The network is composed of geospatial extension specialists who work in their communities to promote
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develop and disseminate outreach materials.
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Case Study Assessment
Strengths
A long-standing, greatly trusted, and widely used IMS, RIGIS has a number of strengths. Key strengths
include:
 Broad Institutional Support: As noted, legislative mandates support RIGIS's IMS function,
structure (through RIDOP and URI), governance (through the Executive Committee, supporting
relationships (through statutes pertaining to other state agencies), and funding.
 Effective and Adaptable Governance: The Executive Committee provides a formal mechanism
through which key oversight decisions are made, yet it remains flexible by being open to new
members. In addition, through a formal strategic planning process, RIGIS is able to articulate and
meet defined goals. The fact that the RIGIS coordinator and data manager make most day-today decisions also supports efficiency and adaptability.
 Strong Collaboration: RIGIS has mechanisms that promote effective collaboration, including its
working groups and the core activities of its coordinator.
 Credibility: RIGIS is regarded as a trusted source for Rhode Island GIS data, which contributes to
its popularity and wide use. In addition, RIGIS excels at documenting and giving credit to
contributors.
 Hybrid Structure: RIGIS’s hybrid institutional structure allows it to maximize the benefits offered
by the state and the university.
Weaknesses
RIGIS faces several challenges, all of which affect other case studies as well.
 Data Maintenance: The most significant challenge to RIGIS is maintaining data. Informants
acknowledge that many map layers are out of date, and the risk exists that managers are making
decisions based on outdated data. Informants believe it would be useful to have in-house
capacity to maintain data.
 Barriers to Data Use: A significant challenge identified by informants is the difficulty they face in
introducing GIS to new users. RIGIS is attempting to improve usability by promoting more userfriendly technology. Still, it is difficult to get people to understand the benefits of GIS.
 Limited Funding: Despite formal mechanisms for funding and strategic efforts on the part of
RIGIS staff, RIGIS lacks the money to update software regularly and, as noted above, do not have
the capacity to maintain all of its data.
 Coordination: RIGIS faces the ongoing challenge of identifying data needs of RIGIS participants,
organizing data acquisitions, and facilitating communication between active GIS users in the
state to reduce duplication of efforts.
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Section III: Lessons Learned from Exemplary Case Studies
In this section, we present evaluation criteria based on our case study research and analysis, outline best
practices utilized by the five case studies that contribute to the fulfillment of the evaluation criteria, and
identify lessons learned from the case studies. It concludes with a discussion of challenges faced by most
of the case studies and suggestions for strategies to mitigate weaknesses and address challenges.56

Evaluation Criteria and Common Best Practices
Based on the analysis of the five case studies, we identified six evaluation criteria for examining and
comparing institutions for managing an IMS and geoportal, as well as the best practices that contribute
to the achievement of these criteria. In Table 1, we present the criteria definitions and relevance to a
successful IMS. Research on the five case studies indicates that meeting Tier 1 evaluation criteria—
authority, durability, and usability—are most important in creating and managing an effective IMS. Tier
2 evaluation criteria—accountability, adaptability, and efficiency—are also important to consider (please
see Appendix D, the criteria memo, for more information on the evaluation criteria).
Table 1: Criteria Definitions and Importance for an Effective IMS

Evaluation
Criteria

Definition and Importance for an Effective IMS
Tier 1 Evaluation Criteria
Definition: Authority refers to the presence of mechanisms to ensure that IMS data come from
reliable sources and that the IMS is regarded as the authoritative source for relevant data sets.

Authority

Importance: Agencies and project partners are more likely to contribute data to the authoritative
source of coastal and marine data, because they desire greater efficiency and reduced confusion
among users about the most up-to-date data sets.
Definition: Durability refers to the longevity and sustainability of the IMS.

Durability

Importance: Given the time and resources likely to be invested in an IMS, as well as its role in
decision-making and planning processes, it is critical to design an IMS that will continue to be
relevant and helpful to its users.
Definition: Usability refers to the broad use of the IMS among data providers and data users, as
well as the ease with which they use the IMS.

Usability

56

Importance: Given the purpose of an IMS, to support the sharing and use of geospatial data,
usability is central to its success.

Information presented in this section is a product of Blue Earth Consultants’ independent analysis, unless otherwise noted.
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Evaluation
Criteria

Definition and Importance for an Effective IMS
Tier 2 Evaluation Criteria
Definition: Accountability refers to the presence of clearly defined oversight and transparency
mechanisms for decisions regarding the operation and use of the IMS.

Accountability

Adaptability

Importance: An IMS is a tool that supports public decision-making and planning processes.
Consequently, it should have an entity responsible for decisions regarding data, data standards,
and other IMS functions that answers to the public.
Definition: Adaptability refers to the capacity and ability to change institutional structures and
operations to incorporate new information and emerging technologies, and to address the
evolving needs of data providers and data users.
Importance: Adaptability ensures that technologies do not become obsolete and that the IMS
continues to support the needs of data producers and data users.

Efficiency

Definition: Efficiency refers to the presence of mechanisms that reduce delays in information
sharing, eliminate duplicated efforts, and increase access to up–to–date, credible information.
Importance: Efficiency ensures the best use of limited staff time and funds.

Our research on the five case studies also illuminates the best practices that most contribute to
fulfillment of the evaluation criteria, and to the effectiveness of the IMS. In Table 2 we present the best
practices used by most or all of the five institutional arrangements studied. We include specific
examples from the five cases that illustrate the advantages
associated with these best practices. In several cases, we
Important IMS Institutional
draw on the weaknesses of an IMS to highlight the
Design Features
importance of the best practice. We also identify the
 IMS Arrangement, including IMS
evaluation criteria that the best practices help to fulfill (see
Institutional Home
Appendix D, the criteria memo, for an explication of how
 Broad Institutional and Legislative
these best practices contribute to the evaluation criteria).
Support
We organize best practices based on six institutional design
features that we identified from the five case studies. These
institutional design features provide the foundation for
effective IMS structures. The text box presents these design
features.






IMS Governance
Resources
A Culture of Collaboration
Education and Outreach

Our research indicates that three best practices contribute to all of the Tier 1 evaluation criteria, as well
as several Tier 2 criteria. In addition, these three practices promote other best practices and three or
more of the evaluation criteria. They are:
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 Hybrid Institutional Structure: Most significantly, our research points to the value of a hybrid
institutional structure whereby a state agency and nonprofit or academic entity share
responsibilities for the IMS. A hybrid structure contributes to the durability, usability, authority,
adaptability, and efficiency of an IMS. It also supports other best practices, including advancing
innovative financing, leveraging resources, engaging in strategic partnerships, drawing on skilled
staff, and forming working groups.
 Legislative Mandates, MOUs, or other Formal Agreements: Formal agreements help to outline
clear roles and functions, funding mechanisms, and participation by relevant agencies, thereby
promoting the durability, usability, authority, and accountability of the IMS. They also promote
other best practices, including designating an oversight body, promoting working groups, and
formalizing strategic partnership for funding, data, and guidance.
 Working Groups: Working groups enable key data providers, users, and other relevant parties to
build trust, share ideas, and identify data needs and opportunities. They also contribute to other
best practices, including helping IMS staff to leverage resources, identify funding opportunities,
and determine appropriate data standards.
Table 2 presents all of the best practices identified in our research and their contribution to the
evaluation criteria.
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Governance

Broad Institutional and
Legislative Support

IMS Institutional Home

Important
Feature
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Table 2: Best Practices and Fulfillment of Criteria

Best Practices

Hybrid Institutional Structure : A hybrid institutional structure between a state agency and a boundary
organization (such as a university department or nonprofit) can allow the IMS to draw on the skills and
resources of both types of entities. RIGIS, for instance, created a hybrid structure of a public-university
partnership. One key staff member for RIGIS, a public employee, acts as the IMS coordinator and
performs a number of important functions related to collaboration and communication. The university
provides technological and infrastructure support. Hybrid structure with a non-state entity can be
particularly useful in increasing the funding opportunities for the IMS.
Mission Alignment : Clear alignment between the mission of the institutional host and supporting
partners and data sharing and management is important to the IMS’s success. Without it, the
institutional entities may fail to staff, fund, and support key functions of the IMS properly. The clear
mission of MassGIS helps to ensure its support to the Office of CZM and data sharing and mangement
through MORIS, even without a formal MOU.
Clear Legislative Mandates, MOUs, or Other Formal Agreements : In the five cases, formal agreements
such as legislative mandates and MOUs result in a number of benefits, including more consistent
funding and support, greater participation by agencies, and more effective governance. Massachusetts,
for instance, passed a clear mandate for MassGIS, which hosts MORIS, charging it with supporting
public agency data. As a result of this mandate, MassGIS offers consistent support for CZM coastal and
marine data.
Agency Buy-in and Strong Political Support : Formal agreements are not enough to ensure ongoing
support for an IMS and its partners. A clear legislative mandate for the Hawai'i GIS program, for
instance, was not enough to ensure adequate funding when it lost support from a governor. In addition,
many Hawai'i state agencies no longer contribute to the Hawai'i GIS program, but have established
duplicative data systems. Thus, both formal agreements and agency buy-in ensure broad institutional
support.
Strong Oversight Committees : A defined oversight and guiding committee, such as an Executive
Committee, Council, or Steering Committee serves several important functions, encouraging
participation among siloed agencies and fragmented entities, increasing political buy-in and support,
and providing accountability. RIGIS, for instance, possesses an Executive Committee composed of 27
representatives from federal, state, and municipal agencies and the nonprofit and private sectors. The
committee maintains responsibility for coordinating data development, adopting technical standards,
establishing distribution policies, promoting the use of GIS, and providing information and assistance
to users. Informants note the importance of establishing an oversight committee early in the
development of the IMS in order to maximize participation and buy-in of key players.
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Clear Metadata Standards : Clear metadata standards (such as FGDC) help ensure that the decisionmakers have well-documented data on which to base decisions.
Strategic and Business Planning : Strategic and business planning can help staff understand the
priorities, needs, and opportunities for the IMS, including funding possibilities. These activities can
also help an entity to attract funding and political support. RIGIS, for example, has a strategic plan that
helps to guide its decision-making.
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Important
Feature

Best Practices

Fee-for-Service : Fee-for-service can provide greater stability to an IMS. MARIS, for instance, has fee-forservice it offers to public, private, and academic organizations. It provides technological services and
advice, such as technology upgrades and infrastructure building. These fees-for-service provide
significant funding (more than 60%) for the IMS, including salary, fringe needs, operating costs, and
software.





Leveraging Resources : Exemplary cases prove strategic in leveraging resources. RIGIS leverages
additional funds by encouraging other state agencies to adopt GIS as an enabling technology.





Education and Outreach

A Culture of Collaboration

Skilled Staff : Staff knowledge is key to the success of an IMS. Two staff functions are of particular
purpose: A GIS/IMS expert and a coordinator (see below).
Strong Working Groups : Working groups can promote collaboration among agencies and other key
stakeholders. RIGIS, for instance, has 4 Executive Committee Working Groups centered on RIGIS’s 4
primary functions. Such working groups facilitate collaboration and help create a culture of trust. In
addition, they can perform important functions based on members’ area of expertise. RIGIS’s technical
working group, for instance, researches, drafts, and proposes data standards and facilitates the
adoption of standards that the Executive Committee adopts.



















Dedicated Staff Coordinator : A dedicated staff coordinator can perform key organizing activities, such
as attending meetings and conferences, coordinating working groups, serving as liaison between data
providers and users. Hawai'i, Oregon, and Rhode Island all have staff time dedicated to coordination.
Strategic Partnership : Diverse, strategic partnerships, especially in an era of constrained state budgets
and limited capacity, can play an important role in supporting IMS functions. Partnerships with
nonprofits and/or univerisities can help state agencies enchance their funding. SeaPlan, with
significant funding from the Gordon and Betty Moore Foundation, provides a number of important
services and provided the technological upgrades to MORIS. Both MARIS and Massachusetts’ CZM
have formal partnerships with the USGS for data sets. Finally, partners can provide guidance and
management advice, as Ecotrust and OSU do for the Oregon Coastal Atlas.







Technical Assistance and Training : Case studies that provide technical assistance and educational
outreach encourage and facilitate use. MARIS, for instance, has a technical center which provides
technical assistance to state agencies in GIS development, cooperates with long-range efforts of state
and federal agencies in the use and expansion of spatial data in Mississippi, and develops and
implements forums and workshops attuned to geographic information technology. Staff members from
Massachusetts’s CZM Office conduct live demonstrations on MORIS to CZM coordinators and town
officials.



User-Driven Changes : Improving understanding of user needs, by tracking use and conducting surveys,
can provide tailored information about effective technologies, user interface features, and the types of
data being used. RIGIS, for instance, has a voluntary questionnaire to assess users’ needs. MARIS’s
Policy Committee, composed of stakeholders and users, provides a venue for discussion of how to
improve the IMS.
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In addition to the best practices identified above, the NSGIC has identified some fundamental elements
of effective statewide coordination of geospatial information (see text box). Although our research and
findings were performed independently, many parallels exist between our findings and those of NSGIC.
This outcome underscores the importance of incorporating these elements in the development and
maintenance of a statewide coastal and marine IMS to maximize the effective use of resources.
NSGIC Fundamental Elements of Effective
Statewide Coordination of Geospatial Information
 A full-time, paid coordinator position is designated and has the authority to implement the state’s
business and strategic plans.
 A clearly defined authority exists for statewide coordination of geospatial information technologies and
data production.
 The statewide coordination office has a formal relationship with the state’s Chief Information Officer (or
similar office).
 A champion (politician or executive decisionmaker) is aware and involved in the process of coordination.
 Responsibilities for developing the National Spatial Data Infrastructure and a State Clearinghouse are
assigned.
 The ability exists to work and coordinate with local governments, academia, and the private sector.
 Sustainable funding sources exist to meet projected needs.
 Coordinators have the authority to enter into contracts and become capable of receiving and expending
funds.
 The Federal government works through the statewide coordinating authority.
Source: National States Geographic Information Council: http://www.nsgic.org/states/statemodel_git.pdf.

Common Challenges
In addition to the specific weaknesses identified in each case study, strong commonalities exist in the
challenges encountered by the five cases that impede better acquisition, management, and/or use of
data. We outline the common challenges below and identify solutions to address these challenges.
 Maintaining Up-to-Date Data: Many informants acknowledge the difficulty of maintaining their
geospatial data. Staff time tends to be dedicated to securing and preparing new data for the
IMS, not in maintaining and updating existing data sets. As a result, managers may be making
important decisions based on outdated or inaccurate information. A possible solution to this
challenge is to dedicate a percentage of staff time to updating key data sets.
 Limited Funding: Constrained budgets and limited financial resources present a challenge in all
of the case studies, including for those institutions engaged in fee-for-service contracts. A suite
of approaches can help to mitigate this challenge and secure stable funding: MOUs or
agreements that clearly establish the IMS purpose, executive committees that help to create
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strong political champions, and a hybrid institutional structure that allows access to public and
private funds and the ability to engage in innovative financing mechanisms.
 Obtaining Local Government Data and Non-Governmental Data: Informants in several cases
note the difficulty of obtaining non-governmental data and/or local-level data. Ensuring the
neutrality of a partner entity can help to encourage data contribution by parties reluctant to
supply data to government agencies. Likewise, staff may have to engage in concerted outreach
to access non-government data and/or local-level data. Finally, providing technical assistance to
data providers to meet data standards can help data providers overcome a barrier to
contribution.
 Duplication of Effort and Lack of Data Coordination: Duplication of infrastructure and data
collection plagues most exemplary cases. Hawai’i and Mississippi have multiple (and, at times,
competing) IMSs. In Rhode Island, some marine data are hosted by NarrBay, requiring
coordination among staff. Creating an IMS with authority, agency buy-in, adequate funding, and
strong collaborative working groups can help to avoid such duplication.

Section IV: Recommended Institutional Solutions for an Effective IMS
This section outlines specific recommendations for the creation of an institutional arrangement that
supports an effective IMS. These recommendations draw on the findings from our analysis of the five
case studies, including the best practices identified in Table 2, as well as lessons learned from specific
IMSs' weaknesses and/or common challenges faced by most of the exemplary cases. Combined, these
recommendations can help an IMS achieve the evaluation criteria identified above.
IMS Institutional Arrangement
 Recommendation 1: Develop a hybrid institutional structure between a state resource
agency and nonprofit or academic entities.


Recommendation 2: Ensure that both the IMS host and relevant partners have missions that
are aligned with data sharing and management.

Broad Institutional and Legislative Support
 Recommendation 3: Use legislative mandates, MOUs, or other formal agreements to ensure
definition, clarity, and accountability in relationships and to facilitate formal support for the
IMS purpose, host, funding, and supporting partners.
 Recommendation 4: Foster political champions and agency-buy in to ensure the durability of
the IMS.
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Governance
 Recommendation 5: Create robust metadata standards for the data and dedicate staff time
to helping data providers fulfill them.
 Recommendation 6: Establish an adaptive governance committee composed of high-level
agency staff; form the governance committee early in the development of the IMS to allow
the committee to grow and adapt as the IMS matures.
 Recommendation 7: Engage in strategic and business planning to identify measurable actions
and goals.
Resources
 Recommendation 8: To the extent possible, diversify funding sources by accessing public and
private funding sources, developing collaborative grant proposals that identify GIS as an
enabling technology for other agencies, and engaging in fee-for-service contracts where
appropriate.
 Recommendation 9: Staff IMS host and partners with experts in coastal and ocean
management processes and in geospatial data management.
 Recommendation 10: Dedicate staff time to maintaining up-to-date data.
A Culture of Collaboration
 Recommendation 11: Designate a dedicated staff coordinator to perform key activities,
including organizing and attending meetings and conferences, coordinating working groups,
and serving as a liaison among data providers, users, and consultants.
 Recommendation 12: Create collaborative, cross-jurisdictional working groups composed of
staff from relevant resource agencies; establish working groups early in the development of
the IMS and ensure face-to-face meetings to build trust.
Strategic Partnerships
 Recommendation 13: Engage in strategic partnerships for key functions, including funding,
guidance, education and outreach, and data acquisition.
Education and Outreach
 Recommendation 14: Provide technical assistance and training to data providers and users.
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Appendix A: Key California Agencies and Legal Authorities for CMSP
The following is a list of California state agencies that would be most relevant to CMSP implementation in the state. This is
accompanied by a synopsis of the principal legal authority for each agency’s activities. These represent only a subset of the most
significant laws enacted by the state over 150 years of managing its coastal and ocean resources.57 (From July 2011. Coastal and Marine
Spatial Planning Background Document: A Report Prepared for the Ocean Protection Council. Prepared by Blue Earth Consultants, LLC, and
Gabriela Goldfarb Consulting.)
AGENCY

PRINCIPAL LEGAL AUTHORITY

All State Agencies
All State–level Agencies

The California Environmental Quality Act of 1970 (CEQA) requires all public agencies to identify the significant environmental impacts of their actions
and to avoid or mitigate those impacts, if feasible. CEQA requires mitigation measures or selection of project alternatives that avoid or mitigate
58
significant adverse environmental effects, if feasible. CEQA is set forth in California Public Resources Code Section 2100 et seq.

Oversight/Umbrella Agencies
Office of the Secretary,
California EPA (Cal/EPA)

The Cal/EPA was established via Governor Pete Wilson’s Reorganization Plan 1, following the creation of a Cabinet level environmental quality
59
Secretary under Executive Order W–5–91. The Cal/EPA unified California’s environmental protection leadership in one cabinet level agency. Its
responsibilities include coordinating the policy direction and activities of departments and boards under its purview, including the State Water
Resources Control Boards(SWRCB) and Regional Water Quality Control Boards.

Office of the Secretary,
California Natural
Resources Agency

Assembly Bill 205 (1991) transferred all non–statutory marine and coastal resource programs to the Secretary for Natural Resources, including the
review and coordination of federal Outer Continental Shelf (OCS) oil and gas lease sales and projects, policy coordination on issues related to Exclusive
Economic Zone resources and uses, state representation to the Coastal States Organization and U.S. Department of the Interior OCS Policy Committee,
and other marine and coastal resource issues.

57

Unless otherwise noted, information primarily gleaned from the following document: Baird, Brian, and Sheila Hatfield. California's Ocean Resources: An Agenda for the
Future. Rep. Ed. James Burroughs and Melissa Miller-Henson. 1997. Web. 22 Apr. 2011. http://resources.ca.gov/ocean/97Agenda/PDF/.
58
Gurish, Jonathon. Overview of California Ocean and Coastal Laws With Reference to the Marine Environment. Rep. California Ocean Protection Council, circa 2006.
Web. 27 Apr. 2011. http://www.opc.ca.gov/webmaster/ftp/pdf/docs/Documents_Page/Noteworthy/Overview_Ocean_Coastal_Laws.pdf For an explanation of CEQA as
viewed by the California Natural Resources Agency, see http://ceres.ca.gov/ceqa/more/faq.html Web. 29 Apr. 2011.
59
California Environmental Protection Agency. "The History of the California Environmental Protection Agency." California Environmental Protection Agency, 19 Jan.
2006. Web. 29 Apr. 2011. http://www.calepa.ca.gov/About/History01/calepa.htm
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AGENCY

PRINCIPAL LEGAL AUTHORITY

Coastal and Ocean Management Agencies
California Coastal
Commission

The 1976 Coastal Act (PRC Section 30000 et seq.) established the California Coastal Commission (Coastal Commission) as a permanent state coastal
management and regulatory agency with responsibility to administer the Coastal Act and the outer coast segment of the state’s Coastal Management
Program, which NOAA has approved pursuant to the federal Coastal Zone Management Act. Coastal Act policies implemented by the Coastal
Commission address issues such as public access and recreation, marine and wetland ecosystem protection, agricultural operations, coastal
development projects, port activities, and energy facility siting and production. With the SWRCB, the Commission also plays a role in implementing the
60
State’s Coastal non–point source pollution program.

California Ocean
Protection Council (OPC)

The California Ocean Protection Act of 2004 (SB 1319) sought to integrate and coordinate the state's laws and institutions responsible for protecting
and conserving ocean resources, and created the OPC to implement, “coordinate, and fund, new actions to protect and manage California’s coastal
61
waters and ocean resources.” In addition, the 2010 Coastal Resources: Marine Spatial Planning Bill (AB 2125), which amended the Ocean Protection
Act, requires the OPC to support, subject to availability of funding, “state agencies’ use and sharing of scientific and geospatial information for coastal–
and ocean–relevant decision-making, including marine spatial planning.” AB 2125 also requires other relevant agencies, boards, and departments to
62
cooperate with OPC, subject to available funding.

San Francisco Bay
Conservation and
Development
Commission (BCDC)

In 1965, the McAteer–Petris Act established BCDC as a temporary agency and tasked it with developing the San Francisco Bay Plan, which it completed
in 1969. In August 1969, the Act was amended to permanently establish BCDC and incorporate the Bay Plan principles into law. The Commission’s
authority was expanded in 1977 to include Suisun Marsh. BCDC regulates development in San Francisco Bay and administers the San Francisco Bay
63
segment of the state’s Coastal Management Program.

State Coastal
Conservancy

The Legislature created the State Coastal Conservancy in 1976 (PRC Section 31000 et seq.). The Conservancy has the responsibility to acquire, protect,
restore, and enhance coastal and San Francisco Bay resources, as well as to expand public access to the shore in partnership with local governments,
64
other public agencies, nonprofit organizations, and private landowners. The Conservancy’s Executive Director also serves as Secretary to the OPC.

60

Gurish, Jonathon. Overview of California Ocean and Coastal Laws With Reference to the Marine Environment. Rep. California Ocean Protection Council, circa 2006.
Web. 27 Apr. 2011. http://www.opc.ca.gov/webmaster/ftp/pdf/docs/Documents_Page/Noteworthy/Overview_Ocean_Coastal_Laws.pdf
61
California Ocean Protection Council. Towards Improving the California Ocean Protection Council. White Paper. 21 Oct. 2010. Oakland, CA.
62
California. Assembly. Coastal Resources: Marine Spatial Planning. 2009-2010 reg. sess. AB 2125. Sacramento: OSP, 2010. 18 Feb. 2010.
ftp://leginfo.public.ca.gov/pub/09-10/bill/asm/ab_2101-2150/ab_2125_bill_20100817_amended_sen_v95.pdf
63
San Francisco Bay Conservation and Development Commission. "History of the San Francisco Bay Conservation and Development Commission." San Francisco Bay
Conservation and Development Commission, 2007. Web. 28 Apr. 2011. http://www.bcdc.ca.gov/history.shtml
64
Gurish, Jonathon. Overview of California Ocean and Coastal Laws With Reference to the Marine Environment. Rep. California Ocean Protection Council, circa 2006.
Web. 27 Apr. 2011. http://www.opc.ca.gov/webmaster/ftp/pdf/docs/Documents_Page/Noteworthy/Overview_Ocean_Coastal_Laws.pdf
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AGENCY

PRINCIPAL LEGAL AUTHORITY

Water Quality
State Water Resources
Control Board and the
Regional Water Quality
Control Boards

The State Water Code Section 174 established the SWRCB and the Regional Water Quality Control Boards to “exercise the adjudicatory and regulatory
functions of the state in the field of water resources.” In addition, the SWRCB garners authority to implement the Environmental Quality Act of 1970
from Title 23 (PRC Section 3720 et seq.). Pursuant to Section 6217 of the CZMA, the State Water Resources Control Board works with the California
Coastal Commission and other agencies to develop and maintain the statewide non–point source pollution control plan. The SWRCB adopts statewide
water quality control plans for coastal and ocean waters (California Ocean Plan; Bays and Estuaries Plan; and Thermal Plan) in accordance with the
65
Porter–Cologne Water Quality Control Act and the Federal Clean Water Act.

Fish and Game
Department of Fish and
Game (DFG)

AGENCY
Fish and Game
Commission (FGC)

DFG’s authorities regarding California's living marine resources are established by sections of the California Fish and Game Code and Public Resources
Code; in State regulations (Title 14, California Administrative Code), and various federal statutes. Statutes of interest that assign responsibility DFG
include the Marine Life Protection Act (1999), Marine Life Management Act (1999), and the Marine Management Areas Improvement Act (2000). Other
State agencies must consult with DFG concerning projects that may affect fish and wildlife resources and their habitat. Through a 2002 “Cooperative
Enforcement Agreement” between NOAA and the State of California, DFG enforces the Magnuson–Stevens Fishery Conservation and Management Act,
Endangered Species Act, Marine Mammal Protection Act, Lacey Act, and the National Marine Sanctuaries Act.
PRINCIPAL LEGAL AUTHORITY
Article IV, Section 20 of the State Constitution establishes the FGC, which sets policies for the Department of Fish and Game (DFG). The FGC also
regulates fishing and hunting under authority granted by the legislature. The Legislature has retained the authority for the regulation of most
commercial marine fisheries, pursuant to Article 1, Section 200 of the Fish and Game Code, while the FGC sets regulations for most of the State's
recreational fisheries and some fisheries regulated under the federal Magnuson–Stevens Fishery Conservation and Management Act. FGC conforms
state regulations to federal requirements within state waters. Together with the DFG, the FGC is also directed to design and manage a system of MPAs
under the Marine Life Protection Act (1999).

Land Management
California State Parks

“Division 5 of the Public Resources Code establishes the State Park System, with the Department of Parks and Recreation as the managing agency for
the system. The department is the single largest coastal landholder and manager and is a significant stakeholder in coastal resource management and
coastal erosion policy implementation. The department's mission is to help preserve the state's extraordinary biological diversity, protect its most
66
valued natural and cultural resources, and create opportunities for high quality outdoor recreation.” The department also designates and administers
marine managed areas under the MMAIA and other sections of the Public Resources Code.

65

Ibid.
Coastal Sediment Management Workgroup. "Agency Partners and Programs." Coastal Sediment Management Workgroup, 2011. Web. 28 Apr. 2011.
http://www.dbw.ca.gov/csmw/programs.aspx
66
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AGENCY

PRINCIPAL LEGAL AUTHORITY

California State Parks and
Recreation Commission
(SPRC)

Section IV, Article 5 (Section 1590 et seq.) of Chapter 5 of Division 2 of the Fish and Game Code states that before the Fish and Game Commission can
remove or modify state marine managed area harvest restrictions they shall obtain agreement from the SPRC. The SPRC must receive agreement from
the Fish and Game Commission if it wishes to remove or modify a state marine managed are designation. In addition, the SPRC shall designate units
that are or shall become part of the State Park System “into one of the categories specified in this article. Classification of state marine (estuarine)
reserves, state marine (estuarine) parks, and state marine (estuarine) conservation areas, requires the concurrence of the Fish and Game Commission
67
for restrictions to be placed upon the use of living marine resources.”

State Lands Commission
(SLC)

The SLC was established in 1938 under Division 6 of the Public Resources Code. The Commission consists of three members, the Lieutenant Governor,
68
The State Controller, and the State Director of Finance. The SLC manages state sovereign lands (including submerged lands), maintains title and lease
records, licenses and regulates uses of sovereign lands pursuant to the Public Trust Doctrine, and issues regulations to address the release of aquatic
invasive species in California waters.

Energy
California Energy
Commission (CEC)

Established by the Warren–Alquist State Energy Resources Conservation and Development Act of 1974, the CEC addresses the energy challenges of the
State. The CEC’s primary ocean–related authority is in siting “coastal or offshore ‘thermal power plants’ of 50 MW or greater in California. Three acts
confer authority on the CEC to consider applications for certification of new power plants located in California’s Coastal Zone: the Warren–Alquist Act
(1974), the Coastal Act (amended 2010), and the McAteer–Petris Act (1965). In addition, AB 32, the California Global Warming Solutions Act (2006)
requires the CEC to work with other agencies and organizations to reduce California’s greenhouse gases in relation to its existing authorities. The CEC
must address these climate change priorities as well as priorities relating to meeting energy demand, by, among other means, encouraging the
development of renewable energy supplies.

Ports
California Ports

The California Legislature vested primary authority over submerged public trust lands within the five major ports of California at San Francisco,
Oakland, Los Angeles, Long Beach, and San Diego. Lands managed by the ports are subject to the protections and restrictions of the Public Trust
69
Doctrine. Harbors and Navigation Code, Div. 8, Part 4 gives California ports broad authority over shipping and marine terminal planning and
development.

67

California Legislature. Marine Managed Areas Improvement Act. CA Codes (FGC:1525:36900), 2000.
California State Lands Commission. "About the California State Lands Commission." California State Lands Commission, 2010. Web. 28 Apr. 2011.
http://www.slc.ca.gov/About_The_CSLC/About_The_CSLC_Home_Page.html
69
California State Lands Commission. “Port-Community Relationships.” Staff Report to the California State Lands Commission, September 2002. Web. 6 July 2011.
http://archives.slc.ca.gov/Meeting_Summaries/2002_Documents/10-01-02/Items/100102R68.pdf
68
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AGENCY

PRINCIPAL LEGAL AUTHORITY

Boating and Waterways
Department of Boating
and Waterways

The Department of Boating and Waterways is involved in a variety of small craft harbor improvement programs, waterway cleanups, and beach erosion
control programs. The Department, together with its Commission, provides loans and grants for the construction of small craft harbors and boat
launching facilities on the coast and throughout the state.

West Coast Governors’ Agreement on Ocean Health
Governors of California,
Oregon and Washington

In response to the U.S. Commission on Ocean Policy and the Pew Oceans Commission recommendations for regional collaboration to manage and
protect coastal and ocean resources on an ecosystem basis, the Governors of California, Oregon, and Washington signed an agreement on September
70
71
18, 2006 establishing the WCGA. In 2008, the WCGA issued its Action Plan with seven priority areas and 24 actions being addressed by 10
72
intergovernmental and multi–stakeholder Action Coordination Teams, including the Renewable Ocean Energy, Sustainable Coastal Communities, and
Seafloor Mapping ACTs. The WCGA is recognized by the federal government as the regional ocean partnership for the West Coast.

70

West Coast Governors' Agreement on Ocean Health. West Coast Governors' Agreement on Ocean Health. Web. 20 Apr. 2011.
http://westcoastoceans.gov/%20Accessed%2020%20April%202011
71
West Coast Governors' Agreement on Ocean Health. The Office of the Governors Washington, Oregon, and California. West Coast Governors' Agreement on Ocean
Health Action Plan. West Coast Governors' Agreement on Ocean Health, 29 July 2008. Web. 28 Apr. 2011. http://westcoastoceans.gov/docs/WCGA_ActionPlan_lowestresolution.pdf
72
West Coast Governors’ Agreement on Ocean Health. "Action Coordination Teams." West Coast Governors’ Agreement on Ocean Health, 15 Apr. 2011. Web. 28 Apr.
2011. http://westcoastoceans.gov/teams/
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Appendix B: Institutions Reviewed for Selection of 12 Candidate Models
Institution Name

Features of Interest


British Columbia–
West Coast
Vancouver Island
(WCVI) Regional
Information System







Pacific Marine
Analysis and
Research
Association
(PacMARA)








Louisiana
Geographic
Information Center
(LAGIC)






North Carolina
Center for
Geographic
Information and
Analysis (CGIA)





Forum for coastal stakeholders to engage in integrated
aquatic resource management with governments.
Diverse funding support from Gordon and Betty Moore
Foundation, West Coast Vancouver Island Aquatic
Management Board, Uu-a-thluk and the Clayoquot
Biosphere Trust, and British Columbia Community Mapping
Network.
WCVI is a digital library with an interactive web atlas.
Focus is on cultural, use, and terrestrial and marine
environmental maps.
Independent nonprofit (became independent from WWF
Canada in 2006).
Multiple data contributors and users.
Signed MOU with Integrated Land Management Bureau of
BC.
Provides links to a number of management tools.
Two support staff (as well as Advisory Board and Board of
Directors).
Links user to other sites with relevant data.
Established by the Louisiana GIS Council (LGISC) and the
Office of Information Technology.
Supports three primary functions: distribution of geographic
information, technical assistance, and government (state,
federal, and local) GIS data development.
Features include interactive map server, geoportal, software
downloads, training, and links.
The lead agency for coordination of and provision of GIS
services.
Serves state and local government and private-sector
entities.
Has a coordination program designed to promote data
sharing, informed decision-making, and cost-effectiveness.
Houses NC OneMap, GIS inventory, and resources.
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Website
 http://cmnbc.ca/atlas_gallery/w
est–coast–vancouver–island–
atlas
 http://www.westcoastaquatic.ca
/

 http://pacmara.org/

 http://lagic.lsu.edu/
 http://lagic.lsu.edu/mapserver/
 http://lagic.lsu.edu/geodata/def
ault.htm

 http://www.cgia.state.nc.us/
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Institution Name

Features of Interest



Connecticut






Delaware





New Hampshire
Geographically
Referenced Analysis
and Information
Transfer System
(GRANIT)








New Jersey

Map and Geographic Information Center (MAGIC) “digitizes
public-domain and copyright-free maps and resources in
order to enable researchers to have digital access to these
resources.”
Connecticut Maps, hosted by the Department of Economic
and Community Development, houses road maps for the
state.
CT Department of Environmental Protection houses FGDCcompliant shapefiles and geodatabases. In addition, the
department provides links to CTECO, which houses an
interactive advanced map server and allows users to
download data from the website.
CT Department of Transportation houses transportation,
demographic, district, and town maps.
The Delaware Spatial Data Clearinghouse supports efforts of
the Delaware Geographic Data Committee (DGDC) and the
State Mapping Advisory Committee (SMAC), and includes a
searchable database of FGDC-compliant data.
The Delaware Data and Mapping Integration Lab provides a
searchable data catalog, downloadable data, an interactive
map viewer, and map downloads.
The University of Delaware Spatial Analysis Lab provides
teaching and research programs to support integration of
geographic information into natural resource management,
and provides free downloads of spatial data.
Housed at University of New Hampshire Institute for Study
of Earth, Oceans, and Space.
Collaborative effort between UNH and New Hampshire
Office of Energy Planning.
Multiple data contributors and users.
Funding primarily from state agencies.
While New Jersey has several networks, it launched a new
tool in December 2011 called NJ-GeoWeb.
Existing geospatial information is housed with the following:
o New Jersey Geographic Information Network
o GIS Digital Data Downloads, Department of
Environmental Protection
o New Jersey Geological Survey Digital Geodata Archive
o New Jersey Office of Community Affairs, Office of
Smart Growth: Maps and GIS data.
o New Jersey Department of Transportation: GIS and
maps
o New Jersey Transportation Planning Authority:
Regional transportation planning data resources
o Monmouth County GIS Management Office
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Website
 http://magic.lib.uconn.edu/
 http://www.ct.gov/ecd/cwp/vie
w.asp?a=1106&q=250996&ecdN
av=|
 http://www.ct.gov/dep/cwp/vie
w.asp?a=2698&q=322898&depN
av_GID=1707
 http://www.ct.gov/dot/cwp/vie
w.asp?a=3529&q=305564&dotN
av=|

 http://gis.smith.udel.edu/fgdc2/
clearinghouse/
 http://datamil.delaware.gov/geo
network/
 http://www.udel.edu/FREC/spatl
ab/

 http://www.granit.unh.edu/

 http://www.nj.gov/dep/gis/geow
ebsplash.htm
 https://njgin.state.nj.us/NJ_NJGI
NExplorer/index.jsp
 http://www.state.nj.us/dep/gis/
 http://www.state.nj.us/dep/njgs
/geodata/index.htm
 http://www.state.nj.us/dca/divis
ions/osg/resources/gis.html
 http://www.state.nj.us/transport
ation/gis/map.shtm
 http://www.njtpa.org/datamap/
default.aspx
 http://www.visitmonmouth.com
/page.aspx?ID=2145
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Institution Name

Features of Interest



Washington State
Geographic
Information Council
(WAGIC)

Arizona Land
Resource
Information System
(ALRIS)











Northeast Regional
Ocean Council



California
MarineMap



California BIOS



California State
Water Resources
Control Board
Geotracker




Website

State law supporting CMSP; however, the state lacks
significant funding to develop CMSP.
The Department of Ecology hosts a coastal atlas that
includes coastal maps and photos of Washington’s coastline.
WAGIC charges membership dues and connects state
agencies.
Washington has a state geospatial clearinghouse and data
archive.

 http://www.onrc.washington.ed
u/clearinghouse/
 http://fortress.wa.gov/dnr/app1
/dataweb/dmmatrix.html
 http://wagic.wa.gov/
 http://wa–
node.gis.washington.edu/
 http://wagda.lib.washington.edu
/
 http://www.ecy.wa.gov/services
/gis/data/data.htm

Housed in Arizona State Land Department.
Multiple data contributors and users.
Generates a lot of data inside.
Staff of three who manage data; state agency helps with
customer service.
A state-federal partnership in existence since 2005.
Three state and federal partnerships focused on three
priority issues:
o Coastal and ocean ecosystem health
o Coastal hazards resilience (including climate change)
o Ocean energy planning and management
Has an ad hoc committee to address regional coastal and
marine spatial planning.
Launched a data portal in June 2011.
A decision support tool developed to assist the Marine Life
Protection Act Initiative, process of designing and evaluating
potential Marine Protected Areas.
Interactive open-source mapping and evaluation tool.
Housed in California Department of Fish and Game.
Designed to “enable the management, visualization, and
analysis of biographic data collected by DFG and its partner
organizations.”
Multiple data contributors.
Limited public access to data.
Web-based “database system used by the State Board,
regional boards, and local agencies to track and archive
compliance data from authorized or unauthorized
discharges of waste to land, or unauthorized releases of
hazardous substances from underground storage tanks.”
System includes a database, compliance reporting features,
and GIS interface.
Geotracker was developed in response to California State
Legislature mandates AB 592 and SB 1189.

 www.land.state.az.us/alris/
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 http://collaborate.csc.noaa.gov/
nroc/about/default.aspx
 http://northeastoceandata.org/

 http://northcoast.marinemap.or
g

 http://bios.dfg.ca.gov/

 http://www.waterboards.ca.gov/
ust/electronic_submittal/
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Institution Name
California State
Water Resources
Control Board
Groundwater
Ambient Monitoring
& Assessment
Program (GAMA)

Features of Interest




California Natural
Resources Agency's
California
Environmental
Resources
Evaluation System
(CERES)





MPA Monitoring
Enterprise
California Coastal
Sediment
Management
Workgroup (CSMW)






National MPA
Center

NOAA Multi–
purpose Marine
Cadastre (MMC)



Website

GAMA is the state's groundwater quality monitoring
program.
Geotracker GAMA is an “online database [that] integrates
groundwater quality data from multiple sources, which are
searchable by chemical or location with results displayed on
an interactive Google maps interface.”

 http://www.swrcb.ca.gov/gama/
geotracker_gama.shtml

Supported by both the California Natural Resources Agency
and the Department of Land, Air, and Water Resources at
UC Davis.
Uses three foci (technology, data, and community) to foster
science-based environmental analysis and planning.
CERES web-based tools include, but are not limited to, the
California Environmental Information Clearinghouse (online
data directory), Cal-Atlas (geospatial data library),
GeoFinder (spatially enabled search tool), CalOCEAN (webbased virtual library and tools), California Watershed Portal,
and LUPIN.
Launched in 2007 to lead development of impartial
monitoring design and framework for implementing
monitoring across the MPAs established through the MLPA
process.
Will develop and support an IMS to share monitoring data.
Website includes an atlas, coastal sediments benefit analysis
tool, and coastal sediment references searchable database.

 http://ceres.ca.gov/aboutCERES.
html

Hosts a wide variety of resources including an MPA
inventory, maps, web atlases, and resource links.
Examples of projects supported by the Center include:
o The MPA Inventory: geodatabase, interactive mapping
tool, tabular and GIS spatial data downloads, maps,
and documents.
o Human use mapping, including the California Ocean
Uses Atlas, a public-private partnership between
NOAA's Marine Protected Areas Center and Marine
Conservation Biology Institute.
A data viewer designed by the NOAA Coastal Services Center
to support coastal and marine spatial planning efforts.

 http://www.mpa.gov/
 http://www.mpa.gov/dataanalys
is/mpainventory/
 http://www.mpa.gov/dataanalys
is/atlas_ca/
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 http://monitoringenterprise.org/

 http://dbw.ca.gov/csmw/default.
aspx

 http://www.csc.noaa.gov/digital
coast/tools/mmc/
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Institution Name
Southern California
Coastal Ocean
Observing System
(SCCOOS) & Central
& Northern
California Ocean
Observing System
(CeNCOOS)

Features of Interest






New Mexico
Resource
Geographic
Information System
(RGIS)








Minnesota ForNet



North Carolina
OneMap





Virginia Information
Technology Agency



Both SCCOOS and CeNCOOS are part of the Integrated
Ocean Observing System, a network of observing systems.
SCCOOS provides coastal and ocean observation data,
models, education resources, and products to support
science-based decision-making.
CeNCOOS provides coastal and ocean observation data from
the central and northern California ocean. Provides data
products, downloadable data, models, and education
resources.
Designed, developed, and maintained by University of New
Mexico.
Goal is to develop and expand geographic information and
use of GIS technology, creating a comprehensive GIS
resource for state and local governments, educational
institutions, nonprofit organizations, and private companies.
Legislative mandate.
Financed at UNM through direct legislative general fund
appropriation.
Limited public access.
Joint project between College of Food, Agricultural and
Natural Resources Sciences, University of Minnesota, and
Minnesota Department of Natural Resources Division of
Forestry.
Funding from NASA’s Remote Sensing Database program.
Data in image delivery systems, GIS data services,
information resources.
Numerous partners throughout North Carolina, involving
local, state, and federal government agencies, private
sector, and academia.
State clearinghouse for geospatial information.
Initiative directed by NC Geographic Information
Coordinating Council.
The Commonwealth’s consolidated information technology
organization.
Supports governance for information security programs,
operates information technology infrastructure, and
governs information technology investments and
procurement.
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Website
 http://www.ioos.gov/
 http://sccoos.org/about.html
 http://www.cencoos.org/

 http://rgis.unm.edu

 http://iic.gis.umn.edu/finfo/land
/fornet2.htm

 http://www.nconemap.com/

 http://www.vita.virginia.gov/
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Institution Name

Features of Interest



Georgia Coastal
Research Council
(GCRC)







My Water Quality

The GCRC “was established to provide mechanisms for
improved scientific exchange between coastal scientists and
decision-makers in the State of Georgia.”
Staff are housed at the School of Marine Programs at
University of Georgia.
Funding for the program is provided by a “Coastal Incentive
Grant from the Coastal Resources Division of the Georgia
Department of Natural Resources, the Georgia Sea Grant
College Program, and the National Science Foundation
(through the Georgia Coastal Ecosystems–Long Term
Ecological Research Project).”
The GCRC developed the Coastal Georgia Colloquia to
facilitate information-sharing between scientists and natural
resource managers.
A web portal supported by the California Water Quality
Monitoring Council.
Provides water quality monitoring data and assessment
information focused on four themes: Is it safe to swim in our
waters? Is it safe to eat fish and shellfish from our waters?
Are our aquatic ecosystems healthy? What stressors and
processes affect our water quality? Soon to be added: Is our
water safe to drink?
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 http://www.gcrc.uga.edu/about_
GCRC.htm

 http://www.waterboards.ca.gov/
mywaterquality/
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Appendix C: Decision Document for Twelve Candidate Institutional Case
Studies for Geospatial Data Management
October 7, 2011
To: Resources Legacy Fund
From: Blue Earth Consultants
Subject: Decision Document for Twelve Candidate Institutional Case Studies for Geospatial Data
Management
This memorandum describes the evaluation of twelve candidate institutional case studies that support
the integration and use of geospatial data in state decision-making. It outlines the case studies’ key
characteristics, presents findings from a rapid assessment of them, and recommends five case studies
for in-depth research and analysis. In addition, it identifies the methodology, including characteristics
and criteria, that Blue Earth Consultants will employ to evaluate the five selected institutional designs.
This work supports the effort to derive lessons from the case studies and their institutional designs that
California could adopt to support coastal and marine geospatial data for decision-making.
The purpose of this memorandum is threefold: 1) to present findings from the rapid assessment of
twelve institutional case studies, 2) to recommend five case studies for in-depth research, and 3) to
outline the methodology for analyzing the five selected case studies.
Selection and Assessment of Twelve Candidate Institutional Design Case Studies
Based on Blue Earth Consultants’ existing knowledge, additional research, and input from the Resources
Legacy Fund (RLF), the Ocean Protection Council, Ocean Science Trust, Matt Armsby Environmental Law
and Policy Fellow at Stanford Law School, and Kearns & West, LLC, Blue Earth Consultants identified
twelve candidate institutional case studies (Appendix C1) for a rapid assessment. Several factors
informed the selection of candidates. The relevant information management systems (IMS) have a mix
of institutional homes (including government agencies, universities, and nonprofit organizations) and
diverse funding streams (including general legislative appropriations, foundation support, bond funds,
and transfer taxes). They are cross-jurisdictional and have multi-agency data contributors and users. The
majority of IMSs integrate coastal and marine data, although three exemplary IMSs primarily integrate
terrestrial data. Eleven of the twelve case studies are statewide IMSs (the other is federal); two are
California-based. The IMSs are both centralized and decentralized. The majority of IMSs have been
operational for over three years. All the IMSs have relatively user-friendly platforms. Blue Earth
Consultants did not select California Department of Fish and Game’s (DFG) Biogeographic Information
and Observation System (BIOS), given its restricted user access (most data are available only to DFG
staff) and lack of institutional support for the IMS system. We also did not select the California Marine
Protected Area Monitoring Enterprise because, although it has unique institutional arrangements and is
considering cutting-edge technology, it has not yet been implemented. There are elements we will
highlight in the synthesis report.
Best Practices for Institutional Design and Arrangements for
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Blue Earth Consultants then performed a rapid assessment of the twelve candidate institutional models.
In doing so, Blue Earth Consultants analyzed key characteristics in three broad categories (see Appendix
C2 for full list of characteristics and criteria). First, Blue Earth Consultants examined the IMSs’
institutional context, including the institutional home, institutional partners, governing mandates, and
funding.
Second, Blue Earth Consultants assessed the IMSs’ data sourcing and management, including IMS type
(centralized or decentralized); quality-control standards for data; staff capacity for managing the data;
the comprehensiveness of the data sets, sources, and topics; and the IMSs’ ability to adapt to changing
technology. Finally, we evaluated the IMSs’ data-sharing and use, including the ease of data-sharing and
use by end users and the accessibility of the data.
Blue Earth Consultants conducted the most rigorous assessment of the models given the available time
and information, and ranked them accordingly. In some cases Blue Earth Consultants could not obtain
specific information for and/or verify some criteria for the individual models and IMSs. We left these
items blank in the institutional model decision document (Appendix C1). We will make every effort to
capture this information for the five selected models as a part of our in-depth research.
Key Findings
The rapid assessment yielded the following key findings:73
 A strong majority of models have institutional data contributors from multiple agencies operating
in several jurisdictions and at local, regional, state, and national scales.
 A strong majority of models have institutional homes with a mission focused on data-sharing and
collaboration.
 One-half of the IMSs are housed within government institutions.
 The primary non-governmental institutions contributing geospatial data include academics and
environmental nonprofits.
 The primary end users in all twelve models are government officials; other end-users include
academics, private companies, nonprofits, and the public.
 The majority of IMSs have similar tools and approaches for sharing and accessing data, including
map web-viewers, downloadable data, searchable databases, and links to data sources.
Funding security proved difficult to evaluate in the rapid assessment. Although most institutions studied
have at least two sources of dedicated funding, funding security may be constrained by states’ current
budgetary challenges. In addition, more research is needed to ascertain whether the IMSs’ tools adapt
readily to new technology; the findings from the rapid assessment suggest that lack of capacity (both
funding and staffing), as well as restrictive information technology (IT) policies, might impede upgrades.
73

Strong majority = >75%; majority = 55-75%; average = 45-54%; minority = 30-44%; strong minority = 0-29%.
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Recommendations
Based on the rapid assessment, Blue Earth Consultants recommends the following five models for indepth research and analysis:
1)
2)
3)
4)
5)

Hawai‘i State GIS Program
Massachusetts Ocean Resources Information System (MORIS)
Mississippi Automated Resource Information System (MARIS)
Oregon Coastal Atlas
Rhode Island Geographic Information System (RIGIS)

Blue Earth Consultants recommends these models for several reasons. First, they possess key
institutional characteristics relevant to California. They entail diverse data contributors and users,
including government agencies working at multiple scales and across jurisdictions. Most have legislative
mandates or strong governing agreements for the IMS and/or institutional relationships. All IMSs have
been operational for several years. All integrate coastal and marine data.
Second, all five IMSs rank moderate to high in important characteristics in the categories of data
management, data sharing, and use. All five rank moderate to high in capacity for data management and
in quality control standards and protocol for data, and all offer open access to data. In addition, the
recommended IMSs rank high in user interface.
Finally, the models incorporate diverse approaches to several key institutional characteristics, and
therefore will provide useful lessons about what will best serve California’s geospatial data management
needs. The IMSs have several types of institutional homes: state agency (MORIS, Hawai‘i State GIS
Program), university (Oregon Coastal Atlas and RIGIS), and nonprofit74 (MARIS). They have a range of
funding sources (with varying degrees of security), including both private and public sources. Finally,
they have both centralized and decentralized data management.
Rationale for Omitted Models


74

Data.gov/Geospatial One-Stop (GOS): Data.gov possesses some attributes relevant to the California
context: data are obtained from multiple sources across jurisdictions, the interface is fairly userfriendly, and the data inform a range of decision-makers. However, Blue Earth Consultants does not
recommend selecting this model for several reasons. First, we see significant differences in
institutional contexts, as well as data management and sharing: Data.gov relies on significantly more
data sets and data contributors. Second, the relationship among institutional partners would be
significantly more complex given the diversity of partners involved in managing and informing
Data.gov’s broad scope and function. Third, Data.gov relies on federal funding, whereas California
should consider a more diverse funding stream and cannot count solely on federal funds.
We are still confirming this information.
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Cal-Adapt: This model has a compelling user interface with abundant information. However, given
its recent implementation, we did not believe that it would yield sufficient lessons about effective
institutional arrangements, collaborative partnerships, secure funding, and technological
adaptability to warrant in-depth research. In addition, the data topics are relatively narrow. As a
compelling California model, however, we plan to touch on its innovative elements in the synthesis
report.
California Environmental Data Exchange Network (CEDEN): CEDEN’s decentralized approach to data
management makes it a compelling model; however, we did not choose it, for several reasons. First,
we believe there is already a high degree of knowledge about the model and its limitations. Second,
its data sourcing and management are of a much smaller scale than the California coastal and
marine geospatial data needs, and it would be challenging to scale up at the state level in multiple
topic areas. Finally, we anticipate that its technical limitations, as noted by Kearns & West, might
require future changes in the institutional arrangements that would obviate any lessons we glean.
However, we will touch on its innovative elements in the synthesis report.
Maine Office of GIS (MEGIS): While an adequate model, it did not seem as compelling as those
recommended for deeper investigation. The IMS user interface is not as friendly as those of the
recommended institutional designs, and data are harder to access.
INSIDE Idaho, Texas Natural Resources Information System, and Vermont Center for Geographic
Information: These are robust models with user-friendly interfaces. However, we do not
recommend selecting these models because they are solely terrestrially focused. Rhode Island and
Hawai‘i have terrestrial and marine elements. Likewise, Rhode Island is based on Montana’s
terrestrial GIS program. Thus, we recommend focusing on these latter models instead, because they
are more applicable to California.

Methodology for Evaluating Five Selected Institutional Models
Once RLF and Blue Earth Consultants have selected the five institutional models, Blue Earth Consultants
will perform in-depth research and analysis on each. This effort will include additional web-based
research, as well as interviews with two to three individuals per model. In evaluating the selected
models, Blue Earth Consultants will focus on four broad categories. First, we will gain a deeper
understanding of the institutional context and institutional arrangements. We will supplement existing
research with an assessment of the institutional structure supporting the IMS, as well as a discussion of
the IMS's origins and history. Second, we will perform a rigorous assessment of each model, examining
IMS functions (both core and supporting), focus, capacity, and interface, as well as the strengths
(including sustainability and effectiveness) and weaknesses of the institutional design supporting the
IMS. Third, we will bolster our existing analysis of data sourcing and management with an assessment of
technological components. Finally, we will supplement our analysis of data sharing and use with
information on education and outreach, as well as metadata compatibility and incorporation into
decision-making.
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Characteristic
Institutional Context

Definition

Name, Home Institution

Name of information management system
(IMS); type of institution housing it (e.g.,
government, academic, nonprofit)
Years the IMS has been in operation
Brief description of institutional and IMS
history (origins and initial goal) and purpose,
as well as how IMS evolved (home, design,
and technical components); drivers of
changes over time
Description of institutional structure; list of
key partners; description of how partners
support IMS (e.g. data, human resources,
funding, etc.) and how partners participate in
IMS (e.g., as formal staff, advisory committee,
etc.)
Government institutional data contributors
meet a combination of or all of the following
characteristics for contributing data:
Multi-agency; cross-jurisdictional; cross-scale,
local to federal
Type of non-governmental institutional
partners contributing data

Years in Operation
Institutional History

Institutional Structure

Governmental Institutional
Data Contributors

Non-Governmental
Institutional Data Contributors
End Users

Mandate/Agreement

Number of years

N/A

Description of institutional structure

Low: Addresses 0–1 characteristics
Medium: Addresses 2 characteristics
High: Addresses all 3 characteristics
List of partners
N/A
Description of types of end users: government
(federal, state, local), NGO, academic, private,
general public

Mandate, governing agreement, or MOU in
place supporting IMS and institutional
relationships

Describe mandate or agreement

Degree to which home institution's mission
and goals focus on data sharing and
collaboration

Description of funding for infrastructure,
maintenance and upgrades, and staffing

Funding Security
Security of long-term funding
Relevance Within California
Context

N/A

End users whose decisions or actions are
informed by the data

Alignment of Mission/Goals

Funding Sources

Criteria

Degree to which institutional arrangement is
similar to California's institutional
arrangements
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Low: Little alignment between IMS and home
institution
Medium: Moderate alignment between IMS
and home institution
High: Institutional mission's sole focus is data
sharing
Low: 1 source, not dedicated
Medium: 1–2 sources, some dedicated
High: Multiple sources, dedicated
Low: Less than 1 year revenue
Medium: 2–3 years revenue
High: 4+ years revenue
Comparison of institutional arrangement with
California's
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Characteristic
Data Sourcing and Management
Data Sets, Sources, and Topics

Definition

Degree to which IMS receives and manages
multiple data sets from multiple sources,
which include natural and socio-economic
science

Quality Control for Data
Quality control for data, including:
1) Mechanism to ensure credible and robust
data into model (data criteria)
2) QA/QC protocols and data standards,
protocols
Technology Components

Low: Limited comprehensiveness
Medium: Moderately comprehensive
High: Very comprehensive
1) Low: No oversight of data
Moderate: Some oversight of data
High: Rigorous oversight of data
2) Low: No standards or protocols in place
Medium: Some standards and protocols in place
High: Robust standards and protocols in place

Description of mechanisms for spatial data
management (e.g. databases, decision
support tools)

N/A

Ability to adapt (tools and systems, staff, and
funding) to update program based on
changing technology

Low: Limited adaptability (limited staff and
funding) to changing technology
Medium: Moderate adaptability (some staff and
funding) to changing technology
High: Strong adaptability (staff and funding) to
changing technology

Centralized = all data stored in one location;
Decentralized = data stored in multiple
locations

N/A

Technology Adaptability

Centralized/Decentralized Data
Storage

Criteria

Capacity

Within context of overall institution size and
budget:
Description of staff capacity within context of
overall institution size and budget, such as:
number and complexity of tools being used
compared to number of dedicated staff,
amount of human and financial resources
available for development and dissemination
of tools and other data resources.
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Low: Few dedicated staff; 1–2 tools with limited
functionality; few resources for development of
new or upgraded tools
Medium: Some dedicated staff; a variety of
tools with varying functionality; some resources
for development of new or upgraded tools
High: Several dedicated staff; several
sophisticated tools; dedicated resources for
development of new or upgraded tools
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Characteristic
Data Sharing and Use

Definition

Ease of Data Interface and Use

Education/Outreach/Additional
Services

Efficacy of mechanisms for data sharing and
use by end users (data, tools, and services)

Low: No data easily accessible via web and little
staff support
Medium: Products accessible via web and
moderately easy to use, and some staff support
High: Products accessible via web and userfriendly, including ability to download raw data;
high staff support

Mechanism to educate public regarding
availability and purpose of the system (e.g.
education and outreach such as workshops,
media campaigns, how-to guides, etc.) in
place to inform users

Description of mechanisms

Open Access to Data
Description of accessibility of raw data
Metadata Compatibility and
Standards
Incorporation into decisionmaking

Criteria

Standards for data compatibility (such as
Federal Geographic Data Committee)
Whether data supports decision-making (e.g.
data and tools address diverse issues faced by
decision-makers, program or system
responds to needs of users in state
government, etc.)

Low: Limited public access to raw data
Medium: Public access to most raw data
High: Public access to all raw data
Low: No standards or protocols in place
Medium: FGDC in place for some data
High: FGDC in place for all data
Description of how data are incorporated into
decision-making

Model Assessment
Model Function
Model Focus

Description of core functions and necessary
supporting functions
Management focus of the model (e.g.,
coastal, marine, terrestrial)

N/A

Description of focus

Model Strengths

Model Weaknesses
Capacity of Model
Flexibility/Adaptability for New
Technology and User Needs
Accessible Information

If marine or coastal focus, does it include an
atlas?
Description of strengths, including
sustainability and longevity, public interface,
effectiveness for decision-making, efficiency
and cost-effectiveness, and agility (tracking,
integrating, and adopting emerging
technology innovations)
Description of model weakness and capacity
gaps
Internal and external capabilities of model to
meet agency needs

N/A

N/A
N/A

IMS is flexible and adaptable to new
technology and user needs

Low: Limited flexibility
Medium: Some flexibility
High: High flexibility

History, structure, strategy, evaluation,
process, organizational charts, legislation, etc.

Information not accessible
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Appendix C1: Institutional Model Decision Document
Low

Governmental
Institutional
Contributors

Federal

Years in Operation

Migrating from
GOS to Data.gov
on September
30, 2011;

Oregon Coastal State GIS
Maine Office of
Atlas
Program, Office GIS (MEGIS)
(Government) of Planning,
(Government)
State of HI
(Hawaii GIS)
(Government)

State

Data.gov/
Geospatial OneStop(GOS)
(Government)

Name

23 (1988);
Available to
public users
1997-1998

9 (2002)

Green indicate recommended
case studies

Yellow indicates areas needing
further research to adequately
address

Rhode Island
Geographic
Information
System (RIGIS)
(Academic)

Massachusetts
Ocean Resources
Information
System (MORIS)
(Government)

Mississippi
Automated
Resource
Information
System (MARIS)
(Non-profit)

25 (1986)

Several (more
29 (1982)
than 8; upgrades
in 2011)

Cal-Adapt
(Academic)

California
Environmental
Data Exchange
Network
(CEDEN)
(Private LLC)

over 1

Several
(evolved over
several years;
active in 1 year)

Terrestrial

Medium

Ranking

California

High
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INSIDE Idaho
(Academic)

Texas Natural
Resources
Information
System (TNRIS)
(Government)

Vermont
Center for
Geographic
Information
(VCGI)
(Non-profit)

12 (1999)

43 (1968)

17 (1994)
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2 including:
Oregon State
University
Geosciences
and
Ecotrust

State

Federal

Non-Government
Institutional
Contributors

MEGIS

RIGIS

MORIS

5 including:
Coastal Institute
(CI);
College of the
Environmental
and Life Sciences
(CELS);
RI Agricultural
Experiment
Station (RIAES);
Sea Grant;
Watershed
Watch

Non-profit data
contributors to
MORIS, such as
TNC

MARIS

Cal-Adapt

CEDEN

INSIDE Idaho

6 including:
Google.org;
Pacific
Institute;
Santa Clara
University Department of
Civil
Engineering;
Scripps
Institution of
Oceanography California
Nevada
Applications
Program
(CNAP);
UC Berkeley Geospatial
Innovation
Facility; and
UC Merced Climate
Applications

Approximately
70 including
nonprofits
(Save the Bay,
Riverkeepers)
and private
firms

8 including:
Academic:
University of
Idaho, Idaho
State
University;
Tribes: Coeur
d'Alene;
Private: 3001,
Inc., SPOT
Image
Corporation,
Aerials Express,
Pixxures, Inc.,
SURDEX
Corporation

Terrestrial

Oregon Coastal Hawaii GIS
Atlas

California

GOS

Name
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TNRIS

VCGI
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Government:
Federal, state,
and local
agencies;
Academic:
universities;
Private; and
Public

Government;
Academic;
Private; and
Public

Government: Government;
Counties and
Academic; and
state agencies Public
including the
Departments
of: Agriculture;
Accounting and
General
Services;
Business,
Economic
Development
and Tourism;
Defense;
Education;
Hawaiian Home
Lands; Health;
Human
Services; Land
and Natural
Resources and
Transportation,
Office of
Planning.

RIGIS

MORIS

MARIS

Government:
Federal, state,
and local;
Academic;
NGO; and
Public

Government,
Government,
Academic, NGO, Academic,
and Public
NGO, and
Public

Cal-Adapt

CEDEN

INSIDE Idaho

TNRIS

VCGI

Government,
Academic,
NGO, and
Public

Government:
Local, state,
and federal
agencies;
Private
organizations
involved in
water and
environmental
resources;
Public

Government:
local, state, and
federal
agencies;
Academic:
University
researchers;
Private;
Public
(Currently,
Idaho node for
National Spatial
Data
Infrastructure
(NSDI),
Geospatial One
Stop, and the
National Map)

Government:
local, regional,
state, and
private
agencies;
Private:
Companies;
Public

Government:
State, regional,
and local
decisionmakers;
Academic:
Researchers;
Public

Terrestrial

End Users

MEGIS

California

Oregon Coastal Hawaii GIS
Atlas

State

GOS

Federal

Name
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RIGIS

MORIS

MARIS

Cal-Adapt

CEDEN

INSIDE Idaho

Mandate/
Agreement

Priority of
President's
Initiative for
Open
Government

Does not
appear to be
legally
mandated. The
Atlas was
developed as a
collaborative
effort of the
Department of
Land
Conservation
and
Development,
Oregon State
University
Geosciences,
and other
entities.

Legislative
Mandate:
Maine Library
of Geographic
Information Act
5 M.R.S.A.
Section 2001 et
seq became
effective April
2002.

State legislature
modified and
amended the
General Laws (in
1990) to include
language for a
state wide
geographic
information
system and
establish a
connection
between the
University of
Rhode Island and
Department of
Natural
Resources
Sciences for a
"geographic
information
system
laboratory" for
"management of
land-related
natural
resources."

Ocean
Sanctuaries Act

State legislature
established
MARIS in 1986
(in existence
since 1982). In
2003, the
legislature
passed a law
establishing the
"Mississippi
Coordinating
Council for
Remote Sensing
and Geographic
Information
Systems."
The MS
Department of
Information
Technology
Services (ITS)
oversees the
portal and
clearing-house.

Cal-Adapt's
development is
a key
recommendati
on of the 2009
California
Climate
Adaptation
Strategy

Indirect
Mandate:
Water Quality
Monitoring
Council
mandated to
organize water
quality data;
CEDEN is one of
aggregators for
Council

Expired MOU Texas Water
between Idaho Code, 16.021
and University
of Idaho (in
place for five
years, now
expired)

19 member interagency
membership
established
under the Office
of Management
and Budget
(OMB) Circular A16

Around 2006
the Atlas was
incorporated as
part of the
Coastal Zone
Management
Program.

Authorized
under Chapter
225M2(b)(4)(B),
Hawaii Revised
Statutes (HRS),
as amended

Massachusetts
Ocean
Management
Task Force
2003
MA Oceans Act
of 2008

Terrestrial

MEGIS

California

Oregon Coastal Hawaii GIS
Atlas

State

GOS

Federal

Name

TNRIS

VCGI

Act 204 (10 VSA
Ch 8)
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RIGIS

MORIS

MARIS

Cal-Adapt

CEDEN

INSIDE Idaho

TNRIS

VCGI

Institutional
Home and
Alignment

General Services
Administration

Oregon Coastal Hawaii GIS,
Management which provides
Program
GIS analysis,
data layers, and
other support
and
Information
and
Communication
Services
Division (ICSD)
of the
Department of
Accounting and
General
Services, which
houses the
database/
archive servers.

Office of
Technology of
the
Department of
Administrative
& Financial
Services

Environmental
Data Center
(EDC), which is a
geographic
information
system (GIS)
laboratory in the
URI Department
of Natural
Resources
Science, College
of Environmental
and Life Sciences
(CELS).

Massachusetts
Office of Coastal
Zone
Management
(CZM), a part of
the Executive
Office of Energy
and
Environmental
Affairs (EEA)

MARIS Technical
Center which is
under the
University
Research Center
within the
Institutes of
Higher Learning

Geospatial
Innovation
Facility at UC
Berkeley

Regional Data
Centers at
Marine
Pollution
Studies
Laboratory at
Moss Landing
Marine
Laboratories,
Southern
California
Coastal Water
Research
Project, and
San Francisco
Estuary
Institute (nonprofit research
institutes) and
Central Valley
Regional Data
Centermanaged by
Michael L.
Johnson, LLC

University of
Idaho

Texas Water
Development
Board

Vermont
Center for
Geographic
Information

Funding Sources
Funding Security
Data Source, Set,
and Topics
Technology
Adaptability

Terrestrial

MEGIS

California

Oregon Coastal Hawaii GIS
Atlas

State

GOS

Federal

Name
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2 custodians

QA/QC

State

Federal

Capacity

currently 3
positions;
formerly 8
positions

MEGIS

RIGIS

MORIS

MARIS

Cal-Adapt

CEDEN

INSIDE Idaho

12:
11 EDC staff and
RIGIS
Coordinator
from the RI
Department of
Administration,
Division of
Planning

9:
7 staff at MOP;
CZM's GIS/Data
Manager; and
MassGIS's Web
Mapping
Services
Manager for
MORIS

7 MARIS staff

Number of staff
unknown; staff
provided by the
Geospatial
Innovation
Facility at UC
Berkeley

Approximately
10 and staff
support from
State Water
Board

3 staff (ED, GIS 7 to 8 staff for
specialist, web management
coordinator)
and customer
service

Terrestrial

Oregon Coastal Hawaii GIS
Atlas

California

GOS

Name
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TNRIS

VCGI

5
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MEGIS

RIGIS

MORIS

MARIS

Cal-Adapt

CEDEN

INSIDE Idaho

TNRIS

VCGI

Centralized/
Decentralized

Decentralized

Centralized

Centralized/
Decentralized

Centralized

Centralized

MARIS Centralized;
MGC Centralized/
Decentralized

Centralized

Decentralized

Centralized

Centralized

Centralized

http://caladapt.org/

http://www.ce
den.org/index.s
html

Website

State

Ease of Sharing
and Use
Open Access

Centralized/
Decentralized

http://gos2.geod
ata.gov/wps/por
tal/gos

http://www.co http://hawaii.g http://www.ma http://www.edc. http://massocea http://www.mari
astalatlas.net/ ov/dbedt/gis/or ine.gov/megis/ uri.edu/rigis
npartnership.org s.state.ms.us/
ganiz.htm
/
CoastalAtlas@li
http://www.ma
http://www.gis.
sts.oregonstate
ine.gov/geolib/i
http://pacmara. ms.gov/portal/h
.edu
ndex.htm
org/tikiwiki/tiki- ome.aspx?x=160
download_file.p 0&y=1200&brow
hp?fileId=233
ser=Netscape

Terrestrial

Oregon Coastal Hawaii GIS
Atlas

California

GOS

Federal

Name

http://inside.ui http://dev.tnris http://www.v
daho.edu/
.org/about
cgi.org/

Appendix C2: Institutional Case Study Decision Document Definitions

Characteristic
Institutional Context
Name

Years in Operation
Governmental Institutional
Contributors
Non-Governmental Institutional
Contributors
End Users

Mandate/Agreement

Definition
Name of information management system
(IMS) and type of institution housing it (e.g.,
government, academic, nonprofit)
Years the model has been in operation
Institutional contributors meet a combination
of or all of the following characteristics for
contributing data:
Multi-agency; cross-jurisdictional; cross-scale,
local to federal
Non-governmental institutional contributors
supporting the IMS through data, funding,
and/or guidance

Criteria

Number of years
Low: Addresses 0–1 characteristics
Medium: Addresses 2 characteristics
High: Addresses all 3 characteristics

Number and list of contributors

End users whose decisions or actions are
informed by the data

Description of types of end users:
government (federal, state, local), NGO,
academic, private, general public

Mandate, governing agreement, or MOU in
place supporting IMS and institutional
relationships

Describe mandate or agreement

Institutional Alignment and
Home

Name of home institution; degree to which
home institution supports purpose of data
sharing and collaboration

Funding Sources

Source of funding for maintenance and
staffing

Funding Security

Security of long-term funding

Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management

Name (type of institution, e.g., government,
academic, NGO)
Low: Little alignment between IMS and home
institution
Medium: Moderate alignment between IMS
and home institution
High: Institutional mission's sole focus is data
sharing
Low: 1 source, not dedicated
Medium: 2–3 sources, some dedicated
High: Multiple sources, dedicated
Low: Less than 1 year of secured funding
Medium: Mandated program, general
appropriation and/or some private shortterm funding
High: Mandate for dedicated funding and/or
multi-year private donations
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Characteristic
Data Sourcing and Management
Data Sets, Sources, and Topics

Definition

Degree to which IMS receives and manages
multiple data sets from multiple sources,
which include natural and socio-economic
science

Technology Adaptability

Ability to adapt (tools and systems, staff, and
funding) to update program based on
changing technology

Capacity

Number of dedicated staff

QA/QC

Quality control for data, including QA/QC
protocols and data standards

Centralized/ Decentralized Data
Storage

Centralized data storage = all stored in one
location; Decentralized data storage = data
stored in multiple locations

Criteria
Low: Limited comprehensiveness
Medium: Moderately comprehensive
High: Very comprehensive
Low: Limited adaptability (limited staff and
funding) to changing technology
Medium: Moderate adaptability (some staff
and funding) to changing technology
High: Strong adaptability (staff and funding) to
changing technology
Number
Low: No protocol and standards for data
Medium: Some protocol and some standards
for data
High: Strong protocols and standards for data
N/A

Data Sharing and Use

Ease of Data Sharing and Use

Efficacy of mechanisms for data sharing and
use by end users (data, tools, and services)

Open Access

Can the public access all the information, or is
some of it password-protected for specific
users?

Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management

Low: No data easily accessible via web and
little staff support
Medium: Products accessible via web,
moderately easy to use, and some staff
support
High: Products accessible via web and userfriendly, including ability to download raw
data; high staff support
Low: Little public access to data and tools
Medium: Limited public access to data and
tools
High: Unlimited public access to data and tools
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Appendix D: Memo—Evaluation Criteria and Best Practices for California
Coastal and Ocean Geospatial Data IMS Institutional Structure

Evaluation Criteria and Best Practices for California Coastal and Ocean
Geospatial Data IMS Institutional Structure

This memorandum presents criteria and best practices for evaluating and designing institutions that
could effectively support a coastal and marine geospatial data and information management system
(IMS) for California. The goal is to provide useful information to the Ocean Protection Council (OPC) and
staff as they develop options for a coastal and marine geospatial IMS in California. In this memorandum,
we do the following: 1) outline important institutional design features that contribute to an effective
and sustainable IMS, 2) define the criteria and explain their relevance to the evaluation of institutions
that could support an IMS in California, 3) describe best practices in institutional design that can inform
California’s efforts to build and maintain an IMS, and 4) identify other important considerations that
may help the OPC and staff as they make decisions moving forward.
These findings are based on in-depth research and analysis of five exemplary institutions that support
the integration and use of geospatial data in state decision-making. The case studies (referred to by their
IMS name) are: 1) the Hawai‘i State GIS Program (HIGIS), 2) the Massachusetts Ocean Resource
Information System (MORIS), 3) the Mississippi Automated Resource Information System (MARIS), 4) the
Oregon Coastal Atlas, and 5) the Rhode Island Geographic Information System (RIGIS). After an initial
rapid assessment of twelve potential cases, Blue Earth Consultants selected five cases based on
characteristics in three broad categories: 1) institutional context, 2) data sourcing, and 3) data sharing
and use. The goal was to find cases with a diverse suite of characteristics, including:
 Mix of IMS institutional homes, including government, university, and nonprofit entities;
 Diverse funding sources, including public and private sources;
 Multi-agency and cross-jurisdictional participation in the IMS , including participation by local,
state, and federal agencies;
 Legislative mandates, formal agreements, or MOUs supporting aspects of the institutional
structure;
 Strong alignment between the mission of the IMS institutional home and data sharing; and
 User-friendly interfaces.
In addition to fulfilling this array of characteristics, the five case studies possess compelling individual
characteristics. The Hawai‘i GIS program receives guidance from a coordinating council composed of
members of the broader geospatial community and has experienced several changes in institutional
design and funding that can provide valuable lessons to other IMSs. MORIS is a sophisticated tool that
supports ocean planning processes and has received support from the Massachusetts Ocean Partnership
(MOP), an innovative collaboration among public and private stakeholders. MARIS has clearly defined
Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management
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and effective governance structures and is widely regarded as the authoritative source of geospatial
data in Mississippi; in addition, it has innovative financing mechanisms that have helped to sustain it
over the years. The Oregon Coastal Atlas was the first coastal and marine atlas, and remains a widely
used tool for coastal and ocean planning. RIGIS has an efficient, highly effective hybrid institutional
structure (state agency and university) that has made it an important IMS in the region. Blue Earth
Consultants conducted web-based research and interviews to collect the data. A complete discussion of
the findings will be available in a report due for release in January 2012.

Important IMS Institutional Design Features
An effective and sustainable geospatial IMS depends as much
on institutional structures and relationships as on specific
technologies and tools. IMS institutional design consists of an
array of complex and interrelated factors. Without particular
design features such as broad institutional support, effective
governance, and strong collaboration, an IMS may have little
participation and limited perceived utility, and its
technological system may become obsolete quickly. In the text
box, we present the design features that provide the
foundations for effective IMS structures and relationships in
the case studies.

Important IMS Institutional
Design Features







IMS Structure, Including IMS
Institutional Home
Broad Institutional and
Legislative Support
IMS Governance
Resources
A Culture of Collaboration
Education and Outreach

Evaluation Criteria
Based on an assessment of these design features and the best practices related to the design features,
Blue Earth Consultants identified six evaluation criteria of exemplary IMS institutional designs. Below we
present an evaluation framework, including definitions of these criteria and explanations of their
importance to an effective and sustainable IMS (see Table 1). Our research suggests that Tier 1
evaluation criteria––authority, durability, and usability––are most important for evaluating potential
institutional designs. Tier 2 criteria––accountability, adaptability, and efficiency––while not essential,
are nevertheless important for the OPC to consider.

Best Practices for Institutional Design and Arrangements for
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Table 1: Proposed Evaluation Criteria: Definitions and Importance for an Effective IMS
Tier 1 Evaluation Criteria
Definition: Authority refers to the presence of mechanisms to ensure that IMS data come from
reliable sources and that the IMS is regarded as the authoritative source for relevant data sets.
Authority

Importance: Informants note that state agencies are more likely to contribute data to the
authoritative source of coastal and marine data because they desire greater efficiency and
reduced confusion among users about the most up-to-date data sets.
Definition: Durability refers to the longevity and sustainability of the IMS.

Durability

Importance: Given the time and resources likely to be invested in an IMS, as well as its role in
decision-making and planning processes, it is critical to design an IMS that will continue to be
relevant and helpful to its users.
Definition: Usability refers to the broad use of the IMS among data providers and data users, as
well as the ease with which they use the IMS.

Usability

Importance: Given the purpose of an IMS to support the sharing and use of geospatial data,
usability and participation are central to its success.
Tier 2 Evaluation Criteria
Definition: Accountability refers to the presence of clearly defined oversight and transparency
mechanisms for decisions regarding the operation and use of the IMS.

Accountability

Adaptability

Importance: An IMS is a fundamental tool that supports public decision-making and planning
processes; as such, it should have an entity responsible for decisions regarding data, data
standards, and other IMS functions.
Definition: Adaptability refers to the capacity and ability to change IMS institutional structures
and operations to incorporate new information and emerging technologies, and to address the
evolving needs of data providers and data users.
Importance: Adaptability ensures that technologies do not become obsolete and that the IMS
continues to support the needs of data producers and data users.

Efficiency

Definition: Efficiency refers to the presence of mechanisms that reduce delays in informationsharing, eliminate duplicated efforts, and increase access to up-to-date, credible information.
Importance: Efficiency ensures the best use of limited staff time and funds.

Best Practices
As noted, Blue Earth Consultants selected five cases that illustrate a diverse array of institutional
characteristics. Blue Earth Consultants then identified the institutional design features and best
practices that are working effectively across the cases. Our analysis points to three fundamental best
practices that most contribute to an effective and sustainable IMS.
Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management
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 Using Hybrid Institutional Structures: A hybrid institutional structure involving a state agency and a
boundary organization75 (such as a specialized university group or nonprofit) can advance the key
functions that contribute to an effective IMS. A hybrid structure can draw on the skills and
resources of both types of entities, thereby increasing the IMS’s efficiency and durability. It allows
for diverse funding sources (both public and private), which also promotes the IMS’s durability. In
addition, boundary organizations often have more flexible oversight, financing, and staffing policies
than public agencies, and thus can contribute greater adaptability to the IMS. Staff in boundary
organizations generally have experience translating knowledge across disciplines and user groups,
coordinating divergent user needs, and promoting collaboration, all of which add to the IMS’s
usability. The partnership of state and non-state entities can encourage broad participation and
contribute to the IMS’s authority. Finally, hybrid structures abet other best practices, such as
supporting innovative financing, leveraging resources, engaging in strategic partnerships, drawing
on skilled staff, and forming working groups.
 Using Legislative Mandates, MOUs, or Other Formal Agreements: The use of formal agreements,
such as legislative mandates and memoranda of understanding, can contribute to accountability
and durability by authoritatively stating the IMS purpose, institutional home, supporting
relationships, and funding mechanisms. Formal agreements can contribute to the IMS’s authority
and usability by identifying the role of the IMS and supporting institutions and by promoting
contributions from data providers who may otherwise be hesitant to share information. Formal
agreements can also facilitate other best practices, such as outlining functions for oversight
committees, promoting working groups, and formalizing strategic partnerships for funding, data,
and guidance.
 Creating Working Groups: Working groups composed of key data providers, end users, and other
stakeholders can increase IMS accountability and usability by fostering regular communication and
face-to-face meetings, thereby helping to create a culture of trust. Working groups can help IMS
managers identify data needs and new opportunities and eliminate duplicative efforts, thereby
improving efficiency and adaptability. The improved usability and adaptability also contribute to
the IMS’s durability. Working groups also advance other best practices, such as helping IMS staff to
leverage resources, identify innovative financing opportunities, and outline appropriate data
standards.
In Table 2, below, we suggest how the larger body of best practices identified among the case studies
relate to key institutional design features and evaluation criteria.

75

A boundary organization links producers and users of knowledge. For a description of the key characteristics of a boundary
organization, see: Clark, William C., and Laura Holliday. Linking Knowledge with Action for Sustainable Development: The Role of
Program Management: Summary of a Workshop: Report to the Roundtable on Science and Technology for Sustainability.
Washington, D.C.: National Academies, 2006. Print.
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Table 2: Institutional Features, Best Practices, and Importance for Addressing Evaluation Criteria
Important
Features

Best Practices

Importance for Addressing Evaluation Criteria

Mission alignment between IMS
 Accountability: Creates a clear focus and opportunity to measure and evaluate results.
institutional home and the function of  Usability: Promotes data contribution and use of the IMS.
the IMS (data sharing and
 Durability: Maintains adequate staffing, funding, and other support.
management)
Hybrid structures between a state
IMS
Institutional agency and bridging/boundary
organization
Home





Clear formal agreements such as
legislative mandates or MOUs that
establish the IMS purpose and IMS
institutional home, its role in data
Broad
Institutional sharing, and accountability
mechanisms
and
Legislative
Agency buy-in and strong political
Support
champions for the IMS



Usability: Promotes IMS use among state and non-state data providers and end users.
Durability: Attracts more diverse sources of funding.
Efficiency: Helps both entities maximize the resources of each and eliminate redundancy, thereby increasing
efficiency.
 Adaptability: Takes advantage of non-government entities’ flexible oversight, financing, and staffing
mechanisms.
 Authority: Combines knowledge of state agency staff and the neutral presence of a bridging/boundary
organization, which can contribute to the IMS’s authority.
Authority: Helps to define roles, outline distinct functions, and signal to all parties that the IMS is the
authoritative source of coastal and geospatial data in the state.
 Durability: Helps ensure durability by clearly identifying sources of funding and by articulating the purpose and
function of the IMS.
 Usability: Improves participation among agencies even when state agencies are not required to share data, as
state agencies may be more likely to contribute data to the authoritative source of data.
 Accountability: Contributes to the IMS’s responsibility to the public regarding decision-making.


Authority: Creates broad support, especially by key leaders and officials, and underscores the IMS’s position as
the authoritative source of data.
 Durability: Creates continued political support from multiple cabinet-level positions and agency directors, which
can ensure continuity of support for the IMS in changing fiscal and political climates.
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Table 2: Institutional Features, Best Practices, and Importance for Addressing Evaluation Criteria (cont.)
Important
Features

Best Practices

Importance for Addressing Evaluation Criteria

Oversight committees composed of
 Accountability: Contributes to the IMS's accountability by ensuring a transparent oversight mechanism for
cabinet and/or agency leaders,
decision-making.
recognized by a formal agreement, and  Usability: Promotes broader participation by siloed state agencies, especially when composed of cabinet-level
formed early in the development of an
leaders.
IMS with transparent decision-making  Durability: Increases political buy-in and support for the IMS when an oversight committee includes both
processes
primary data providers and end users, especially when established early in the IMS's development.
Clear metadata standards (such as
 Usability: Helps data providers meet metadata standards and can promote participation and usability.
Federal Geographic Data Committee)
 Authority: Contributes to the IMS’s credibility.
Governance and effective protocols for dealing with
proprietary information, as well as
mechanisms to help data providers
meet metadata standards
Strategic planning and business
planning through formal planning
processes to address IMS’s needs,
priorities, and opportunities

 Efficiency: Helps IMS staff understand the priorities, needs, and opportunities for the IMS, thereby promoting
effective action and increasing efficiency.
 Durability: Ensures diverse funding sources that can support the IMS over time, thereby enhancing its
durability.
 Adaptability: Gives IMS staff information and ideas about evolving with changing technology and user needs.

Innovative financing such as fee-for Durability: Provides funding for staff, infrastructure, technology upgrades, and other activities essential for an
service for technology upgrades and
IMS’s longevity.
infrastructure development for private  Adaptability: Provides funding for infrastructure and technology upgrades necessary to keep an IMS up to date.
companies
Resources

Leveraging resources such as
collaborative grant proposals to build
IMS and related GIS data into state
agency grant proposals

 Durability: Enables the IMS to receive funding for staff and other activities essential for longevity.
 Adaptability: Enables the IMS to receive funding for infrastructure and technology upgrades necessary to keep
it up to date.

Skilled staff, including a GIS/IMS expert  Durability: Supports operations essential for the longevity and sustainable functioning of the IMS.
and coordinator
 Efficiency: Ensures economical use of funds and effective use of time.
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Table 2: Institutional Features, Best Practices, and Importance for Addressing Evaluation Criteria (cont.)
Important
Features

Best Practices

Importance for Addressing Evaluation Criteria

Working groups composed of key
 Usability: Facilitates a culture of trust, promotes data sharing, and increases participation by key agencies.
agency staff and focused on members’  Efficiency: Reduces redundant efforts, facilitates data sharing, and promotes identification of needs, thereby
areas of expertise
increasing IMS efficiency.
 Adaptability: Helps to identify joint needs and opportunities and ensure that the IMS adapts to user needs and
technology changes.
 Durability: Creates strong working relationships, a crucial component of durable IMSs.
 Accountability: Facilitates face-to-face meetings, creating a culture of trust, and can increase participants’
sense of responsibility for decisions to other members.
Dedicated staff coordinator who
 Usability: Provides a bridge between data providers and users, thereby improving participation and ease of use.
performs key activities such as
 Efficiency: Helps to eliminate duplicated efforts, thereby increasing efficiency.
A Culture of organizing and attending meetings and
Collaboration conferences, coordinating working
groups, and serving as a liaison among
data providers, end users, and
consultants
Strategic partnerships with nonprofits,  Durability: Enhances an IMS’s funding for maintenance, technology upgrades, and/or staffing, thereby
universities, government agencies,
supporting the IMS’s sustainability, as well as providing leadership and guidance that promotes the IMS’s
and/or private companies for key
longevity.
functions such as funding, guidance,
 Adaptability: Enhances an IMS’s funding for maintenance, technology upgrades, and/or staffing, thereby
and data acquisition
supporting the IMS’s ability to adapt to changing technology and user needs.
 Authority: Enables partnerships with agencies (such as the USGS and NOAA) and other entities to acquire key
data sets, which can contribute to the IMS’s authority.
Technical assistance and training
Education
and Outreach User-driven changes through surveys
that provide an improved
understanding of user needs

 Usability: Provides technical assistance and training to data providers and end users, such as technical
assistance centers and dedicated staff, and can improve data providers’ and end users’ participation in the IMS.
 Usability: Improves understanding of user needs and provides tailored information about effective
technologies, user interface features, and data to improve participation and ease of use.
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Additional Lessons Learned
Our research yielded additional lessons that might inform the OPC and staff. A comprehensive
presentation of lessons learned will be available in the full report in January 2012. Several lessons to
consider at this time include:
 Maintaining up-to-date data is a challenge faced by all the IMS support institutions assessed.
Informants recommend that staff time be dedicated to updating and maintaining existing
information (as well as acquiring new data), to ensure that the IMS contains the most accurate
data possible to inform decisions.
 Acquiring local government data sets and non-government data sets remains a challenge for
several IMS support institutions. If such data sets are relevant to an IMS, the IMS will need to
consider methods to acquire them. Proactive outreach, assistance with meeting metadata
standards, and MOUs for data contribution may be necessary.
 Strong relationships with universities can help IMS support institutions benefit from the
expertise, research capabilities, and data sets held by university faculty and researchers.

Best Practices for Institutional Design and Arrangements for
Coastal and Marine Information Management

81 | P a g e

Appendix E: Case Study Informants76
Informant

Title, Affiliation
Hawai’i State GIS Program (HIGIS)

Arthur Buto

Former HIGICC President and State Land
Information Systems Manager, Department of
Land and Natural Resources

Craig Clouet

Hawai’i Solutions Engineer, ESRI

Joan De Los Santos

Acting GIS Program Manager, HIGIS
Massachusetts Ocean Resource Information System (MORIS)

Emily Chambliss Huntley

Marine Spatial Planner, Massachusetts Office of
Coastal Zone Management

Nicholas Napoli

Director of Marine Programs, SeaPlan

Daniel W. Sampson

GIS/Data Manager, Massachusetts Office of
Coastal Zone Management

Rachel Strader

Program Officer, Marine Conservation Initiative,
Gordon and Betty Moore Foundation
Mississippi Automated Resource Information System (MARIS)

George Heleine

Geospatial Liaison for Mississippi and Alabama,
USGS

Jim Steil

Director, MARIS
Oregon Coastal Atlas

Tanya Haddad

Coastal Atlas Coordinator, Oregon Coastal
Management Program

Paul Klarin

Marine Affairs Specialist, Department of Land
Conservation and Development

76

Titles and affiliations as of 11/9/2011.
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Informant
Charles Steinback

Title, Affiliation
Senior GIS Analyst, Ecotrust

Rhode Island Geographic Information System (RIGIS)
Greg Bonynge

RI Geospatial Extension Specialist, URI

Christopher Damon

Research Associate IV, Environmental Data Center,
URI

Shane White

Coordinator, RIGIS
Other

Aarthi Ananthanarayanan

Associate, California Environmental Associates

Matt Armsby

Environmental Law and Policy Fellow,
Stanford Law School

Chad Burt

Spatial Collaborative & Web Developer, University
of California, Santa Barbara

Amy Dickie

Senior Associate, California Environmental
Associates

Evan Paul

Consultant, Kearns & West, Inc.
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