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Tracking Coastal Adaptation:
Implementing California’s Innovative Sea Level
Rise Planning Database
By Megan M. Herzog, Susanne C. Moser, & Sarah Newkirk
This policy brief offers recommendations regarding implementation of A.B. 2516, which
directs the California Natural
Resources Agency and Ocean
Protection Council to develop
an online database of actions
taken across the state to plan
for sea level rise. The authors
and contributors to these recommendations collectively
bring expertise in coastal law,
climate change adaptation,
program evaluation, and survey
research.These recommendations may be useful to other
states, policymakers, researchers, and private entities seeking to enhance the compilation,
publication, and analysis of information about climate change
adaptation.

Introduction

Sea level rise presents a significant climate change adaptation
challenge for California. The state has over
3400 miles of coastline, millions of coastal
residents, and an economy dependent on
coastal natural resources. Higher sea levels
threaten residents, public and private development, critical infrastructure, and natural
resources with increased risk of flooding, inundation, storm damage, shoreline erosion,
saltwater intrusion, and beach loss.
Although California has long been a worldwide leader in mitigating global climate
change through reducing greenhouse gas
emissions, the state has only recently begun to focus seriously on adaptation actions, which aim to reduce or adjust the
adverse impacts of climate change. California’s coastal communities, agencies, and
public and private entities are largely in the
early stages of planning for and addressing
climate-related changes on the coastline.1
Because the coast is an integrated system,
and entities throughout the state have similar adaptation needs and challenges, coordination in sea level rise adaptation across
sectors, jurisdictions, and scales of governance is not just beneficial but essential. Yet
recent reports on sea level rise have cited
a lack of integration between the many actors engaged in adaptation in California and

consequently have called for improved information-sharing.2
In response, the California Legislature recently enacted one of the state’s first laws
designed to advance climate adaptation.
A.B. 2516,3 which Governor Brown signed
on September 21, 2014, directs the California Natural Resources Agency (CNRA) and
Ocean Protection Council (OPC) to publish
information about state and selected local
efforts to respond to sea level rise in a publicly accessible online database. The law
requires the following entities to submit relevant information to the database biannually: airports and ports in the coastal zone
or San Francisco Bay area, investor-owned
utilities and publicly owned electric or natural gas utilities in the coastal zone or San
Francisco Bay area, regional water quality
control boards, and several state entities
with relevant jurisdiction (see Box 5 below).4 Notably, municipalities and counties
do not fall under the reporting requirements
of A.B. 2516.
The CNRA and OPC are currently in the
process of developing an implementation
strategy for A.B. 2516. A.B. 2516 was not
accompanied by an appropriation of funds
to support its implementation. With sufficient resources, however, the database
has the potential to become one of the most
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robust sea level rise planning information
portals in the country, and an example that
other jurisdictions may wish to duplicate.5
Importantly, the law grants the agencies
broad discretion to determine which types
of sea level rise planning information to include in the database, whom to survey, and
how to organize the data. These decisions
are not insignificant. Creation of the database offers an opportunity to help establish
a coastal adaptation survey and dataset
that may be useful not only for state and
local planning but also for broader assessment of California’s preparedness for sea
level rise. And although mandatory reporting is limited to a discrete list of entities, all
public and private actors engaged in coastal
climate change adaptation—in California
and beyond—stand to gain valuable knowledge and insight from the database. Furthermore, because California’s database
is the first of its kind, the agencies’ choices
about which information to survey, whom to
survey, and how to structure the database
have the potential to influence the form and
scope of future adaptation databases in other jurisdictions.
This policy brief provides recommendations
to the CNRA, OPC, and California Legislature regarding how to harness A.B. 2516 to
enhance coastal climate change preparedness in California. The authors and contributors to these recommendations collectively bring expertise in coastal law, climate
change adaptation, program evaluation,
and survey research. Overall, acknowledging that the CNRA and OPC have limited resources to devote to implementation of A.B.
2516, we urge the agencies to work over
the next several years to the best of their
capacity toward developing a database that
can play an integral role in the development

and promotion of coordinated, integrated,
and effective state adaptation policy.

Key recommendations
include:
1. The CNRA and OPC should survey
entities to obtain data that—whenever possible—is quantifiable and
relates to metrics regarding entities’
adaptation capacity, actions, and
progress, and that will, over time,
enable database users to evaluate
the pace and effectiveness of adaptation activities in California.
2. The online database should be designed so that it is easy for users to
search for, retrieve, and contextualize data.
3. To gain a fuller picture of coastal
adaptation efforts and the state’s
preparedness for coastal climate
change impacts, the CNRA and
OPC should, as administrative resources allow, seek information from
coastal municipalities and counties
on a voluntary basis even though
local governments do not fall under
the data disclosure requirements of
A.B. 2516.
4. Over time, the CNRA and OPC
should consider adding tools to enable users to view relevant geospatial information in interactive maps.
5. Upon demonstration that the database can effectively serve user

Box 1. A.B. 2516 Implementing Agencies
Ocean Protection Council — coordinates the ocean-related activities of state
agencies and recommends critical policy reforms

Natural Resources Agency — manages and protects the state’s natural, historical,
and cultural resources
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needs, the CNRA and OPC should
seek longer-term authorization and
funding to maintain the database indefinitely as a cornerstone of state
adaptation monitoring and evaluation efforts.

I. Background
Sea level rise is already affecting California’s coastline, yet most managers and
policymakers are still in the early stages of

assessing projected impacts and potential
responses. A.B. 2516 aims to facilitate more
effective and coordinated sea level rise adaptation planning while educating the public
about California’s preparedness for coastal
changes.

A. Causes and Impacts
of Sea Level Rise

Warmer global temperatures are causing
ocean water to expand and ice to melt into

Box 2. State of California Sea Level Rise
Adaptation Planning Timeline
2008: Executive Order S-13-08 calls for the development of a statewide climate adaptation strategy and orders state agencies to plan for sea level rise.

2009: CNRA completes the California Climate Adaptation Strategy. l State Lands

Commission publishes a Sea Level Rise Preparedness Report regarding facilities on
sovereign lands.

2010: Sea level Rise Task Force develops a Sea Level Rise Interim Guidance Document to guide state agencies on how to incorporate sea level rise into planning and
decision making. l S.B. 1066 requires the Coastal Conservancy to address climate
change impacts to coasts.

2011: OPC adopts a resolution encouraging all state agencies to adhere to the Sea
Level Rise Interim Guidance Document.

2012: Emergency Management Agency and the CNRA publish California Climate Adaptation Planning Guide to aid local governments in adaptation planning. l National
Research Council releases scientific report, Sea level Rise for the Coasts of California,
Oregon, and Washington.

2013: Coastal Commission releases draft guidance on how local governments should

incorporate consideration of sea level rise into coastal planning and permitting. l A.B.
691 requires certain trustees of public trust lands to submit to the State Lands Commissions assessments of how they will adapt to sea level rise. l Sea level Rise Task Force
updates the Sea Level Rise Guidance Document to incorporate new science about sea
level rise. l Governor’s Office updates General Plan Guidelines to guide local governments in incorporating climate adaptation into land-use planning.

2014: A.B. 2516 requires the CNRA and OPC to develop an online sea level rise

planning database. l CNRA completes Safeguarding California, an update to the
state’s Climate Adaptation Strategy. l OPC adopts a resolution encouraging public
and private entities to incorporate Safeguarding California’s recommendations into all
relevant decisionmaking. l Little Hoover Commission releases report, Governing California Through Climate Change, urging state and local leaders to prepare for climate
change.

2013-Present: State agencies offer grants to local governments to fund updates of
coastal zoning plans and sea level rise adaptation planning.
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Box 3. The Adaptation Process

Identifying Risks &
Vulnerabilities

Revise Strategy & Research;
Share Lessons Learned

STAKEHOLDER
engagement

Monitor & Evaluate

Implementation

the sea. Over the past century, sea levels
have already risen several inches along the
California coast. The best available science
projects that sea levels will continue to rise
several feet over the coming decades.6 Reducing greenhouse gas emissions can help
to slow the acceleration of sea level rise;
but regardless of any future successes in
climate change mitigation, California must
prepare for changes to its coastline.
Sea level rise presents significant risks to
California’s natural and cultural resources,
critical infrastructure, private and public
property, and economy. Higher sea lev-
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Planning, Assessing &
Selecting Options
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els will exacerbate the impact of coastal
storms, contribute to saltwater intrusion
into freshwater supplies, and increase the
number of structures vulnerable to destructive coastal flooding, erosion, and inundation. These impacts could disrupt vital public services, endanger human health, and
damage ecosystems. Additionally, sea level
rise in combination with seawalls and other
coastal armoring structures intended to protect development will result in beach loss,
with potentially devastating impacts to recreation, tourism, and wildlife.7
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Box 4. Examples of Sea Level Rise on Adaptation Strategies

accommodation
strategies

protection
strategies
•

Defend the location of development
(e.g., critical infrastructure or densely
developed areas) with seawalls or
other hard armoring

•

Renourish beaches through sand
replenishment programs

•

Restore and enhance natural coastal
stabilization structures such as
wetlands

•

Harness traditional regulatory tools
like building, zoning, and floodplain
development codes to increase new
development’s resilience through,
e.g., density restrictions, setbacks,
impact fees, or freeboard requirements.

•

•
•

B. Adaptation in California

Public and private entities along the California coast should begin taking action to adapt
to changing conditions; but the process
of assessing vulnerability to sea level rise
and selecting and implementing adaptation
strategies requires time, staff, technical and
legal expertise, scientific information, funding, stakeholder engagement mechanisms,
and political will—all of which strain limited
resources. Consequently, many of California’s public and private entities are only in
the very beginning stages of coastal adaptation planning.8 Some coastal local governments, ports, and private coastal entities
have conducted or are currently preparing
vulnerability and risk assessments, and
several have developed broad adaptation
plans; as of yet, however, few entities have
taken steps to implement sea level rise adaptation strategies.9 Improved access to information about adaptation resources and
what adaptation actions other coastal entities are taking could help further adaptation
progress and effectiveness.
California state agencies are required by
executive order to take sea level rise into
account in their planning and decision-mak-
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Channel new development out of
vulnerable areas while allowing
existing development to be relocated,
demolished, or inundated
Restrict hard armoring and the rebuilding of development after storms
or bluff failure
Employ “rolling development restrictions,” legal tools that prevent development from interfering the natural
inland migration of the tideline

ing.10 Additionally, certain local trustees of
state public trust lands are legally required
to address sea level rise impacts.11 California has developed a sea level rise policy
guidance document and statewide climate
adaptation strategy that offer broad direction to these entities about how to respond
to sea level rise and other coastal changes.12 Still, state-level actors need additional
resources and capacity-building to meet
the scope and scale of the coastal climate
change challenge. Critical needs include
tools to enhance interagency coordination
and to facilitate assessment of the progress
and effectiveness of the state’s coastal adaptation actions.
At the local level, California currently encourages, but largely does not require, local governments and private entities to plan
for sea level rise and other climate-changerelated impacts to coastal resources.13
Notably, however, the state does require
local governments and ports to manage
the coastline to enhance public access,
conserve natural resources, and mitigate
hazards. The California Coastal Act of 1976
sets forth a framework for planning, regulation, and development permitting along
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the state’s coastline.14 The state’s “coastal
zone” extends roughly 1000 feet inland from
the shore (but excludes the San Francisco
Bay area, which has its own shoreline governance structure under the jurisdiction of
the San Francisco Bay Conservation and
Development Commission).15 Under the
Coastal Act, all cities and counties in the
coastal zone are required to prepare a Local Coastal Program (LCP), a collection of
documents including a coastal land-use
plan and accompanying maps, permitting
procedures, and ordinances. The Coastal
Commission must certify that an LCP conforms to the policies of the Coastal Act.16
Local Coastal Programs provide a poten-

tially valuable tool for adaptation planning
and implementation. Currently, many jurisdictions still lack a certified LCP, and those
jurisdictions with a certified LCP in place are
unsure of how exactly to incorporate sea
level rise.17 Many have not been updated in
decades. In response to the growing need
to update and integrate considerations
of climate change into LCPs, the Coastal
Commission recently released a draft guidance document containing broad principles
to help local governments update LCPs
to incorporate sea level rise adaptation.18
State agencies have offered grants to local
governments to support LCP updates as
well as adaptation planning and implementation more generally. Information about

Box 5. State Entities Subject To A.B. 2516 Data
Disclosure Requirements
State Coastal Conservancy — uses creative non-regulatory techniques to purchase, protect, restore, and enhance access to coastal resources, and facilitate coastal
climate adaptation

State Lands Commission — provides stewardship of sovereign lands and water-

ways, including coastal tidelands that are affected by potential adaptation actions such
as hard armoring and beach nourishment

State Water Resources Control Board — manages water resources and drinking
water supplies, including resources and infrastructure located in the coastal zone and
potentially vulnerable to coastal climate impacts

Department of Transportation — manages highways, intercity railways, and public airports, many of which are located in the coastal zone and potentially vulnerable to
coastal climate impacts

California Coastal Commission — plans and regulates development and conservation of the coastal zone in partnership with local governments; instructs local governments on how to incorporate considerations of climate change into local coastal
planning and regulation

San Francisco Bay Conservation and Development Commission — pro-

tects, enhances, and regulates development in San Francisco Bay; coordinates local
adaptation planning efforts

California Energy Commission — guides state energy policy and planning, including as to power plants, transmission and distribution lines, and other energy infrastructure located in the coastal zone and potentially vulnerable to coastal climate impacts
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the status of LCPs and other relevant local
plans (e.g., Local Hazard Mitigation Plans,
General Plans) will thus provide valuable
data to state government actors and other
interested entities about local approaches
to coastal adaptation.

C. A.B. 2516, “Planning for
Sea Level Rise Database”

Recognizing the sea level rise adaptation
challenges facing California, the 2013 State
Assembly established a Select Committee
on Sea Level Rise and the California Economy (Select Committee). The Select Committee held four hearings with technical experts and industry leaders,19 and in August
2014, published the report Sea Level Rise:
A Slow-Moving Emergency.20
The Select Committee’s report identified the
need for better coordination and information-sharing about sea level rise adaptation,
finding that sea level rise “does not stay
within jurisdictional boundaries” and “affects
many sectors and agencies, which are often
intertwined and dependent on each other.”21
The report called for creation of a statewide
database to: 1) serve as a consolidated
repository for the wealth of sea level rise
planning information generated in California; 2) facilitate interagency coordination to
improve adaptation efficiency; and 3) help
educate and engage the public.22
The chair of the Select Committee, Assemblyman Richard Gordon, subsequently introduced A.B. 2516, “Planning for Sea Level Rise Database.” The bill became law on
September 21, 2014. Under this new law,
the CNRA and OPC must develop by January 1, 2016 an online database “describing
steps being taken throughout the state to
prepare for, and adapt to, sea level rise.”23
Public and private entities such as airports,
utilities, seaports, state agencies (see Box
5 above), and regional water quality control
boards shall submit relevant information to
the database biannually, as requested by
the CNRA and OPC. Notably, A.B. 2516
does not require any of these entities to
develop or adopt sea level rise adaptation
plans, or otherwise “alter the duties, responsibilities, and jurisdiction of state agencies”
in regard to sea level rise adaptation.24 The
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law will sunset after two years, on January
1, 2018, unless the legislature decides to
extend its requirements.25

II. Recommendations

The idea of a statewide sea level rise planning database is novel and commendable.
Although several states require agencies
or local governments to consider sea level
rise in their planning or decision-making, no
other state legislature has adopted a policy
requiring the development of an adaptation
database.26 Consolidating information in
one central, public, easily accessible location could be immensely valuable to many
adaptation actors. Below, we offer recommendations to the CNRA, OPC, and California Legislature regarding the potential users
and uses of the database, data collection,
survey structure, metrics and indicators for
adaptation success, database form and
functionality, and the future of the database
beyond the requirements of A.B. 2516.

A. Database Users and
Applications

The potential applications of the database
should help guide database content, form,
and functionality. Since the CNRA and OPC
lack the resources to conduct a user needs
assessment, we offer some thoughts about
the potential users and uses of a sea level
rise planning database. We see four primary interrelated objectives the database
can serve for potential users, as outlined in
Box 6 and discussed further below. These
inform our later recommendations.

The database can help state
actors and others track progress on sea level rise adaptation and evaluate its effectiveness.

State-level government actors, non-profit
organizations, advocates, and researchers
are the most likely users of the database,
and evaluating sea level rise adaptation
preparedness is one of their key research
needs. Understanding the progress of current and on-going efforts can offer guidance
regarding how to prioritize future actions,
policies, and investments; reward good actors; and target actors in need of additional
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Box 6. Sea Level Rise Planning
Database Uses And Users

PUBLIC EDUCATION

for use by: non-profit organizations and advocates • academic
researchers • federal government
staff • California residents • journalists

EVALUATING SEA LEVEL RISE PREPAREDNESS

for use by: state government staff • elected and appointed officials within state agencies • the State
Legislature • the Governor’s Office • non-profit organizations and advocates • academic researchers

PROMOTING COORDINATION &
MINIMIZING ADAPTATION REDUNDANCY
for use by: • state government staff • elected
and appointed officials within state agencies • the State Legislature • the Governor’s
Office • coastal local government staff •
private partners in government adaptation
projects • coastal businesses and utilities

PROVIDING A MODEL FOR
OTHER JURISDICTIONS

for use by: climate adaptation actors at all
levels and in all sectors outside of California

support. To the extent that the database
includes metrics and indicators that allow
for measurable tracking of adaptation progress and appraisal of preparedness, the
database potentially could serve as a useful tool for understanding what constitutes
“successful” adaptation—or at least what is
meaningful progress in the desired direction—and to evaluate the effectiveness of
California’s adaptation efforts.
In addition, the database can serve as a
resource for government and academic entities engaged in large-scale data compilation and analysis efforts.

The database can minimize redundancy and encourage collaboration among California’s
adaptation actors. Local govern-

ment staff, their private partners, coastal
businesses, and utilities may find the database useful and relevant to their adaptation planning efforts. Many staff involved in
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local adaptation planning, such as county
floodplain managers and municipal landuse planners, lack basic information about
how other coastal actors are responding to
sea level rise. Additionally, they may lack
the technical and policy tools necessary for
effective adaptation planning. These actors
have expressed a desire for fora for collaboration and sharing ideas. This database
could provide an impetus and a foundation
for such collaboration. With a shared database, entities can access valuable data
and avoid running the same assessments
multiple times, thus improving adaptation
efficiency. For instance, neighboring entities may be able to share vulnerability assessment data, and an entity evaluating a
particular adaptation strategy may benefit
from reviewing another entity’s cost-benefit
assessment of that strategy in a similar circumstance.
State government actors engaged in adaptation and their partners also may find the
database useful to the extent that it offers
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new information or displays and stores routinely used information in an easy-to-access
way. In particular, data about non-state entities would be useful to state government
actors. While state government actors already have at least some information—particularly as relates to their mission and jurisdiction—many do not know the details or
geographic distribution of what other state
agencies have done to date on adaptation.
This lack of detailed knowledge persists
despite established mechanisms for interagency information-sharing (e.g., through
the coordinating efforts of the OPC). The
database would allow state agencies to further improve or facilitate their coordination
on sea level rise adaptation.

The database can improve
public education about and engagement in sea level rise adaptation. The stated goal of A.B. 2516
is to “provide the public with an education
tool that will enable parties to view up-todate information from a single, centrally
located source about actions taken . . . to
address sea level rise.”27 Improved public

access to centralized information about sea
level rise adaptation has the potential to enhance public and media engagement in local and state-level sea level rise adaptation
planning processes, raise awareness of the
risks posed by sea level rise and the potential solutions, and motivate independent adaptation actions.

The database can serve as a
model and resource for other
jurisdictions, positioning California as a leader. As noted above,

the database will be the first of its kind in the
country. The database can serve as model
for other jurisdictions and entities outside of
California that seek to enhance the compilation and publication of information about
adaptation planning, and can contribute to
climate preparedness beyond California’s
borders. The database thus represents an
opportunity to position California as a leader in sea level rise adaptation informationsharing, just as California is a leader in
greenhouse gas emissions mitigation. Positioning California as a first-actor and model
for other jurisdictions is a goal that underlies

Box 7. Comparing Popular Online Survey Tools
Google Forms

QuestionPro

Qualtrics

Survey Monkey

Free

10 questions & 100
responses for free;
unlimited for $75/month

$250-400/year

10 questions & 100
responses for free;
unlimited for $26/month

Very basic.

More options.

More options

Basic.

Respondents can save and edit
responses, allowing for collaboration

Free

Free

$250-400/year

Free

Answers can automatically direct
respondents to specified follow-up
questions (“branching”)

Free

$12/month

$250-400/year

$26/month, $300/year

Not available

$75/month

$250-400/year

Not available

Free

$12/month

$250-400/year

$26/month, $300/year

Unlimited number of questions and
responses
Question types

Respondents can upload files directly
through the survey
Answers are downloadable in a
spreadsheet
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the state climate adaptation strategy and
other state environmental policies.

B. Form and Scope of
Data Collection

With the above users and uses of the database in mind, and mindful of the CNRA and
OPC’s limited time and resources, we recommend that the agencies solicit data via
a web-based survey tool. Over time, as resources allow, we urge the CNRA and OPC
to expand their survey effort beyond entities
subject to the reporting requirements of A.B.
2516 to seek information from coastal local
governments and other significant adaptation actors on a voluntary basis. Without detailed local information, the database will be
of limited usefulness in minimizing adaptation redundancy and evaluating California’s
sea level rise preparedness.

follow up as needed with more
targeted surveys to staff with
particular expertise. We note that
determining which individual(s) within entities to approach with a survey is a persistent challenge in any effort to compile data
regarding adaptation planning. Not all entities have a single individual with designated
responsibility for adaptation planning coordination, and, in some cases, adaptation
planning is a cross-cutting interdepartmental effort (particularly for large entities). For
many respondents, completing the survey
will likely require collaboration between
several individuals (e.g., lead planners,
planning staff, staff with technical expertise,
and consulting partners). One approach the
CNRA and OPC might consider to enhance
data collection and fill any gaps is to conduct
a general survey, then follow up as may be
necessary with more targeted small-scale
surveys to staff with specific expertise.

Use a web-based survey tool
Send a specialized supplemento solicit information for the
tal data request to the Coastal
database. The CNRA and OPC have Commission to collect data rebroad discretion to determine the format
of the data collected. Entities must submit garding LCPs. A.B. 2516 specifically
information “in a format determined by the
[CNRA].”28 A web-based survey tool would
be an efficient method to collect information. We compare the features of several
popular online survey tools in Table 3 below.

In particular, we note that the CNRA and
OPC will need to collect files from survey
respondents. According to A.B. 2516, listed
entities must provide to the CNRA and OPC
any “studies, programs, modeling, mapping, cost-benefit analyses, vulnerability assessments, adaptation, assessments, and
local coastal programs...that have been developed for the purposes of addressing or
preparing for sea level rise.”29 The survey
instrument should indicate clearly how a
respondent is to provide these and supplementary documents if the chosen survey
tools does not allow respondents to upload
files directly (e.g., requesting respondents
to submit files separately via email, a webbased file storage tool, or a weblink to information that is already publicly available online).

After conducting the general
survey, the CNRA and OPC can
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requires the Coastal Commission to report
whether each local jurisdiction in the coastal
zone has adopted an LCP, when the LCP
was created and last updated, and whether the LCP “addresses sea level rise.”30
The CNRA and OPC should thus submit
a unique supplemental data request to the
Coastal Commission. As the law does not
provide any further guidance regarding
how to determine if an LCP “addresses sea
level rise,” the CNRA and OPC may find it
beneficial to consult with Coastal Commission staff regarding criteria that conform to
the Coastal Commission’s draft sea level
rise guidance document. Criteria could include, e.g., whether the LCP has been updated within the past ten years to reference
coastal climate change and sea level rise
specifically as considerations guiding local
planning and permitting.

Be aware of potential legal obstacles to data collection from
private entities. The CNRA and OPC
should be aware that the private parties
subject to the reporting requirements of A.B.
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2516—including investor-owned utilities
and some airports—may be shielded from
providing certain types of proprietary information to the government, or may be able
to prevent the government from publicizing
certain information in a public database.31
The CNRA and OPC may wish to seek
counsel on this matter from an attorney with
experience in data disclosures.

Over time, as resources allow,
seek information from coastal
municipalities and counties
on a voluntary basis. The extent

to which the database will be successful in
minimizing redundancy, encouraging collaboration among adaptation actors, and
aiding evaluation of California’s climate preparedness depends on the breadth of entities and information surveyed. A.B. 2516
only requires a small number of entities to
submit information to the database.32 Notably, however, the law is very broadly drafted
and does not restrict the CNRA and OPC
from asking additional entities to submit information voluntarily. After completing the
initial survey effort required by A.B. 2516,
we strongly urge the CNRA and OPC to survey additional entities beyond the abovelisted entities, as their resources allow. In
particular, we emphasize the importance
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of requesting information from arguably the
most critical category of adaptation actors
on frontlines of sea level rise adaptation:
coastal municipalities and counties.
Because local governments have jurisdiction over planning along much of the state’s
coastline, data from local governments is
essential to developing a database that allows users to derive meaningful conclusions
about California’s sea level rise preparedness. Additionally, because California residents are likely to care most about climate
impacts to the places where they live, work,
and recreate, data from local governments
will enhance public education and engagement with the database. Indeed, surveying
local governments would help further the
statutory objectives of developing “an effective inventory of sea level rise planning in
the state”33 and “provid[ing] the public with
an educational tool” that showcases “information . . . about actions taken by cities,
counties, cities and counties, regions, and
public and private entities to address sea
level rise.”34
The CNRA and OPC may wish to begin
with a small group of local governments initially, then refine their survey approach for
a statewide audience. Early respondents
can then help motivate the larger planning

Pritzker Brief No. 7 | May 2015

Emmett Institute on Climate Change and the Environment
community to participate. In the future,
the CNRA and OPC may have additional
resources to extend the survey’s reach to
even more voluntary respondents located in
the coastal zone such as: other state agencies not subject to A.B. 2516’s reporting
requirements; federal and military property
owners and managers, large businesses
and employers (e.g., hospitals and universities), small businesses, industrial sites, and
adaptation partners (e.g., technical consultants and non-profit organizations). In the
meantime, we urge the CNRA and OPC to
support wide dissemination of the survey
and should post information from voluntary
respondents to the database.

A portion of coastal local governments and other entities will be eager to provide information voluntarily.
We expect that a portion of coastal local
governments will choose to contribute data
to the database even though they are not
required by law to do so. In our experience,
local governments are often eager to participate in voluntary adaptation-related processes and enthusiastic about contributing
to the development of tools that ultimately
will enhance their adaptation capacity and
expand their knowledge of actions taken by
other entities. This is further demonstrated
by the response rate to a 2011 survey of
California coastal professionals about their
adaptation needs. Researchers received
nearly 600 voluntary responses, constituting a response rate of 25 percent, to a sixtyeight-question survey that took the average
respondents longer than an hour to complete.35

Collecting information from local governments could be accomplished while minimizing administrative burdens.
Acknowledging the CNRA and OPC’s concerns about their limited administrative capacity, we emphasize that asking coastal
local governments to voluntarily complete
the survey could be accomplished in a way
so as not to impose substantial additional
burdens on the CNRA and OPC. First, the
survey instrument itself can be freely distrib-
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uted via email and weblink, and the marginal cost of storing and incorporating into the
database additional data from local governments likely would be low. Second, because
local governments are not subject to the
requirements of A.B. 2516, the CNRA and
OPC need not worry about meeting statutory deadlines for posting local government
data on the online database (although we
reiterate that local data is key to several of
the above-listed uses of the database, and
so should be incorporated into the database
as quickly as possible).
Third, the CNRA and OPC could seek help
from partner organizations and sister agencies with an interest in generating a robust
database. These entities can capitalize on
existing relationships with local governments to reinforce the CNRA and OPC’s
request, and help disseminate the survey
through, e.g., email distribution lists, sea
level rise adaptation trainings, and collaborative adaptation partnerships. Another potential strategy to increase voluntary survey
responses would be to award bonus points
to any state-funded coastal planning grant
proposals in which consulting partners declare their willingness, with local government approval, to submit information to the
database.

C. General Survey Content
and Structure

As noted above, by July 1, 2015, listed entities must provide to the CNRA and OPC
any “studies, programs, modeling, mapping, cost-benefit analyses, vulnerability assessments, adaptation, assessments, and
local coastal programs . . . that have been
developed for the purposes of addressing
or preparing for sea level rise.”36 Furthermore, it appears that the CNRA and OPC
have broad discretion to require listed entities to provide any additional information
about sea level rise planning that the agencies deem necessary and appropriate.37
We note that this suite of information can
be interpreted broadly to encompass information concerning any activities relevant to
sea level rise adaptation (e.g., installation
and maintenance of coastal hard armoring
structures), regardless of whether the activities are explicitly or solely for the purpose of
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Box 3. Typical Survey Questions
(and the data they produce)
•

Short answer text: where the answer requested is numerical (e.g., 3 years, 2
staff, $1000)

•

Scale: respondents rank something along an ordinal scale (e.g., a ranking on
a scale of 1 to 10)

•

Checkboxes: respondents select unlimited options from a list, resulting in categorical answers (e.g., types of adaptation actions included in a local plan)

•

Multiple choice: respondents select one or more options from a list or dropdown menu, providing categorical answers (e.g., the types of stakeholders involved in an adaptation effort)

•

Simple choice (e.g., “yes”/“no”/“do not know” answers to a factual question)

•

Long answer text (e.g. project description)

•

Geographical location: provide exact geographic coordinates to allow spatial
analysis

•

Upload files (e.g., photos or project documentation)

sea level rise adaptation.
Given the types of information at issue,
we recommend that the survey instrument
should be short, well-focused, and seek descriptive and quantifiable data that complements prior coastal data collection efforts.

The survey should be clearly
structured, easy to complete,
unambiguous in language, and
balance the time requirement
to supply information and the
level of detail obtained. A well-

focused and easy-to-complete survey is
likely to generate the best data. We urge the
agencies to develop a survey instrument
that respondents can complete easily, in
stages (if necessary), and without having to
guess at meanings and intents of questions.
We urge the state to obtain expert help from
researchers skilled in survey research. Our
later recommendations regarding specific
survey content are mindful of the need to
strike an appropriate balance between developing a robust dataset and ensuring the
survey instrument is not so lengthy or com-

The survey should seek data
that is suitable for policy and
scientific analyses and, whenever possible, quantifiable. To
enable database users to track sea level
rise adaptation preparedness, the survey
should seek data that is suitable for sophisticated policy and scientific analyses.
Whenever possible—but not necessarily
always—the CNRA and OPC should design
the survey questionnaire to obtain data that
is:
•

quantifiable (allowing, e.g., statistical
analysis and GIS density mapping);

•

objective and verifiable (e.g., linked to
supporting documents);

•

relevant to answering critical policy
questions (e.g., evaluating the state of
sea level rise preparedness, evaluating
adaptation success or progress, identifying persistent barriers to action); and

•

useful to establishing baselines and
trends over time.

plex that is discourages completion.
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The survey should complement
and build off of prior coastal
data collection efforts. The CNRA

survey was based largely on a similar survey conducted in 2005-2006.39
Although the survey was designed to
enable repeat data collection, future
repeats are desirable but contingent on
funding. There are currently no plans to
repeat the survey in another approximately five-year interval.

and OPC’s survey will not be the first data
collection effort related to coastal resilience
and climate adaptation in California. Some
prior related survey efforts include the following.

www.law.ucla.edu/emmett

•

In 2009 and 2010, the State Lands
Commission surveyed its major lessees and the major local trustees of
public trust lands regarding the extent to which they had considered the
future impacts of sea level rise on their
facilities.38 The survey asked questions
about, inter alia, what sea level rise projections respondents have used, how
facilities would be impacted by sea level
rise, any observed impacts to date, cost
estimates, adaptation strategies under
consideration, and unmet adaptation
needs.

•

In 2013, the insurance regulators of
California, Connecticut, Minnesota,
New York, and Washington required
large insurers licensed to operate in
any of the states to complete a survey
developed by the National Association
of Insurance Commissioners regarding
climate-related risks. Survey questions
sought information about, inter alia,
governance structures and risk management programs to manage climaterelated risks, how respondents utilized
computer modeling, and stakeholder
engagement methods.40

•

In 2011, fifteen organizations collaborated to survey nearly 600 California
coastal professionals regarding their
coastal climate adaptation needs. The
survey sought information about current management challenges, attitudes
toward climate change, familiarity with
sea level rise adaptation tools, and adaptation needs and barriers. The 2011

•

For over twenty years, the Governor’s
Office of Planning and Research has
conducted an Annual Planning Survey. Results historically were included
in the California Planners’ Book of Lists.
The Annual Planning Survey compiles
information on statewide planning
trends, and typically includes questions
related to inter alia greenhouse gas mit-
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igation, general plans, emergency planning, conservation, and building codes.
Although survey traditionally has not
covered the topic of climate adaptation,
it could be used as a potential vehicle
for obtaining data for the sea level rise
database.41
The CNRA and OPC can use these survey
instruments as a model for question format (where appropriate) and should seek
to integrate relevant existing information
from these surveys into the database, and
complement and enhance existing datasets
with the additional information requested
through A.B. 2516.

D. Survey Metrics and
Indicators
California state agencies have expressed
a growing desire not just to encourage sea
level rise planning but also to ensure that
resultant adaptation policies and their implementation are efficient and in the furtherance of overarching state coastal and adaptation policy goals.42 The data collected under A.B. 2516 should reinforce and enhance
California’s broader adaptation goals, and
facilitate evaluation of adaptation planning
progress, outcomes, and needs.

The survey should seek data
that relates to metrics regarding entities’ adaptation capacity, actions, and progress, and
that will, over time, enable
database users to evaluate
the pace and effectiveness of
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coastal adaptation activities
in California. Below, we offer some

recommendations regarding useful indicators that would facilitate measurable tracking of adaptation progress and appraisal
of adaptation preparedness, building on
work previously conducted in coastal California and on the West Coast.43 They fall
into six general categories, each a necessary dimension of adaptation success: 1)
capacity, 2) process, 3) decision-making
and information, 4) actions/implementation
accomplished to date (including preliminary
actions such as budgeting or staffing that
by themselves do not yet reduce vulnerability, but are critical in the process of
ultimately doing so), 5) barriers overcome,
and 6) outcomes.
Acknowledging the CNRA and OPC’s
concerns regarding their limited resources, we propose that the agencies
could proceed in a stepwise fashion in
developing the survey, if necessary.
Rather than incorporating all of the below
indicators in the first round of data collection, the CNRA and OPC could focus first
on three discrete categories that are information priorities for the CNRA and OPC
themselves: capacity, actions/implementation accomplished to date, and outcomes.
In future survey rounds, and perhaps with
additional resources, the CNRA and OPC
could augment the initial survey with additional questions aimed at a more comprehensive assessment of adaptation progress
and effectiveness.
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SAMPLE SURVEY
CONTENT
CAPACITY
What is the approximate length of the shoreline that your entity manages
or is concerned about (i.e., entire length of coastal waterfront, including
ocean, bay, lagoon, and estuarine shorelines, within your jurisdictional
limits)?

Fiscal Capacity
What funds are available to your entity for activities related to addressing
sea level rise and related coastal climate impacts (e.g., vulnerability or risk
assessments, options assessments, planning activities, implementation
of any adaptation-related tasks, monitoring and evaluation, stakeholder
engagement and communication throughout the process etc.)?
How much funding has your entity sought from each of the following for
the purposes of addressing sea level rise and related coastal climate impacts:
state funding?
federal funding?
private funding?
foundation funding?
funding from non-grant sources, including general funds, general operating funds and/or bond funds?
How much funding has your entity received from each of the following
for the purposes of addressing sea level rise and related coastal climate
impacts:
state funding?
federal funding?
private funding?
foundation funding?
funding from non-grant sources, including general funds, general operating funds and/or bond funds?
What is the estimated gap between the funds available to your entity and
the funds needed to address sea level rise and related coastal climate
impacts?
Please comment on the key challenge(s) your entity has faced in seeking,
obtaining, and utilizing funding from the above sources for the purpose of
addressing sea level rise and related coastal climate impacts.

Staffing Capacity

How many staff are currently working at your entity at least one-quarter
time to develop or advance policies, programs, or projects of which addressing sea level rise is an express purpose (either in whole or in part)?
How many staff are currently working at your entity at least one-quarter
time to develop or advance policies, programs, or projects of which addressing sea level rise is an incidental purpose (e.g., LCP updates)?

How many staff at your entity have addressing sea level rise, climate
change, and/or coastal climate adaptation expressly written into their job
description? (Please upload copies of relevant job descriptions.)

Does your entity have on staff a Chief Resilience Officer or other senior
staff person whose job expressly includes helping the entity understand
and/or address climate risks and develop adaptation strategies?
Yes

No

Do Not Know

Does your entity have on staff a GIS Analyst or other technical staff person whose job expressly includes the entity acquire, visualize, and analyze spatial information for planning purposes related to sea level rise?
Yes

No

Do Not Know

How does your entity perceive its ability to assess climate-related coastal
risks and adaptation options in-house?
not at all able

not well able

moderately able

well able

How does your entity perceive its ability to solicit outside expert advice on
climate-related coastal risks and adaptation options (from, e.g., consultants, academic partners, extension services, NGOs, businesses)?
not at all able

not well able

moderately able

well able

How does your entity perceive its ability to develop effective stakeholder
engagement and communication strategies in-house ?
not at all able

not well able

moderately able

well able

How does your entity perceive its ability to solicit outside expert advice on
effective stakeholder engagement and communication strategies (from,
e.g., consultants, academic partners, extension services, NGOs, businesses)?
not at all able

not well able

moderately able

well able

Please comment on your entity’s greatest perceived staffing and skillbuilding need(s) in terms of stakeholder engagement and communication
expertise.

Institutional Capacity

Does your entity have partnerships with any of the following for the purposes of addressing sea level rise (in whole or in part)? Check all that
apply.
· academic institution,
· private sector entity (e.g., consultants),
· non-profit organization,
· another jurisdiction or regional collaborative, and/or
· other.
Indicate which of following institutional mechanisms and pathways your
entity is currently utilizing to address sea level rise and related coastal
climate impacts. Check all that apply.
· general plan update,
· hazard mitigation plan,
· capital investment plan,
· LCP,
· climate action plan,
· resilience, adaptation, or sustainability plan, and/or
· other.
Please indicate which of following institutional mechanisms and pathways
your entity currently is in the process of developing or updating to address
sea level rise and related coastal climate impacts. Check all that apply.
· general plan update,
· hazard mitigation plan,
· capital investment plan,
· LCP,
· climate action plan,
· resilience, adaptation, or sustainability plan, and/or
· other.
How does your entity perceive the level of commitment and motivation of
its staff to engage in work related to addressing sea level rise?
none at all

low

PROCESS

moderate

high

Which category best describes your entity’s current phase of sea level
rise planning and implementation? Select one.
· not yet begun,
NOTE:
· understanding (e.g., assessing risks and vulnerabiliAdditionally,
if deties),
sired,
Likert-scale
rating
· planning (e.g., assessing adaptation options),
questions
could
be
used
to
· implementing, or
assess
process
qualities,
such
as
· monitoring and evaluating implemented opperceptions
of
the
degree
of
trans44
tions.
parency and effectiveness of process,
the efficiency of meetings, the
If your entity has begun considering the impacts
effectiveness
of process facilitation,
of sea level rise, approximately how long have you
and
the
degree
of participation by
done so? Select one.
staff,
external
experts,
partners,
· not applicable,
stakeholders,
and
elected
· less than 6 months,
officials.
· 6 months to 1 year,
·
·
·

1-3 years,
3-5 years,
more than 5 years.45

List any key categories of internal and external stakeholders engaged in the adaptation planning, decision-making, implementation and/or monitoring process.

DECISION-MAKING AND INFORMATION
Information Used

Please provide citations to or copies of the top three mostreferenced resources (i.e., information, reports, tools, datasets, maps, computer models, guidance documents, etc.)
that the entity has utilized for the purposes of each of the
following:
· evaluating historical coastal hazards,
· projecting future sea level rise and related coastal climate impacts
(e.g., which climate change scenarios, sea level rise projections,
storm scenarios, any downscaled or locally modeled sea level rise
impacts), and
· assessing physical, ecological and socioeconomic vulnerability or risk
to projected sea level rise and related coastal climate impacts.46

Approaches Used

To your knowledge, which of the following types of assessments has your
entity used to determine its risks and adaptation options? Check all that
apply.
· scenarios analysis,
· robust decision-making framework,
· climate impacts or risk assessment,
· vulnerability assessment,
· cost-benefit or cost-effectiveness analyses, and/or
· valuing ecosystem services analyses.

Decision-making

Has your entity determined coastal adaptation objectives?
Yes

No

TIP!

The qualities of
the process of arriving
at key decisions in the adaptation process (e.g., budget
or staffing decisions, approval of
new policies or procedures, choice
among various adaptation options,
or prioritization of risks or vulnerabilities) is often critically important to the acceptability
of the decision.

Do Not Know

If yes, list objectives.

Which of the following criteria formally or informally guide your entity’s
adaptation decision-making process?
· cost-effectiveness or a certain range of costs,
· achievement of a given level of protection against floods,
· social equity,
· no negative environmental consequences,
· economic benefit,
· environmental benefit,
· sociocultural benefit,
· political acceptability,
· other.
In addition, the survey could inquire, through multiple-choice or write in
questions, as to who has the opportunity to shape adaptation decisions
and who is ultimately responsible for making key decisions.

high

medium

Rank the following types of information in terms of their
priority as an informational need for your entity.

low

Information Needs

Locally specific coastal flooding maps (30-100 years out,
with uncertainty),
Locally specific coastal erosion information (30-100
years out, with uncertainty),
Regionally specific projections of temperature extremes
(extreme lows, extreme highs, with seasonal detail),
Regionally specific projections of precipitation extremes
(very dry, very wet periods; with seasonal detail),
Regionally specific projections in storm regimes (with uncertainty),
Locally specific ecological information,
Legal guidance or analysis,

Improve staff’s understanding of sea level rise and other
coastal climate impacts and/or adaptation planning and
implementation (e.g., trainings, hiring experienced staff,
information exchanges)?
Seek or obtain funding for actions related to sea level
rise and other coastal climate changes?
Create work groups that will focus on adaptation-related
efforts?
Develop a stakeholder engagement process?
Educate stakeholders or the broader public?
Assess vulnerability to sea level rise and other coastal
climate impacts?
Assess risks associated with sea level rise and other
coastal climate impacts?
Set adaptation objectives or develop a vision for the entity successfully adapting to sea level rise and coastal
climate change?
Develop and evaluate potential adaptive responses to
projected sea level rise and other coastal climate impacts?
Select adaptation strategies or actions?

currently in progress

no

Has your entity taken significant action since
January 1, 2010 to:

yes

ACTIONS TAKEN/IMPLEMENTATION
ACHIEVED TO DATE

do not know

Cost estimates (with uncertainty) of different adaptation
options.

Implement adaptation strategies, plans or actions?
Monitor existing adaptation strategies, plans or actions?
Modify existing adaptation strategies, plans or actions?
Does the entity have an express policy or policies to address sea level rise and other coastal climate changes?
If yes, please provide a copy.
Do the entity’s most recently adopted strategic plan, general plan, long-term development plan, and/or equivalent
documents explicitly include considerations of sea level
rise and other coastal climate changes? If yes, please
provide a copy.

Lack of funding to implement a plan,
Lack of funding to prepare a plan,
Insufficient staff resources to analyze relevant information,
Current pressing issues are all-consuming,
Lack of technical assistance form state or federal
agencies,
Lack of public demand to take adaptation action,
Internal disagreements on the importance on climate
change,
Lack of social acceptability of adaptation strategies,
Opposition from stakeholder groups,
Lack of clarity about what adaptation options are
available,
Lack of a legal mandate to take climate change impacts into account,
Lack of access to relevant information and data,

not a hurdle

Whether or not your entity has already taken action to
prepare for the possible impacts of climate change,
how much of a hurdle has each of the following issues been in your efforts to date?

big hurdle

BARRIERS TO OVERCOME

small hurdle

Does the entity’s LCP or Port Master Plan explicitly include considerations of sea level rise and other coastal
climate changes? If yes, please provide a copy.

currently in progress

do not know

no

yes
Integrate adaptation strategies, plans or actions into existing policies, hazard mitigation plans, or other plans?

not a hurdle

small hurdle

big hurdle
The magnitude of the problem is too overwhelming
to address,
The science is too uncertain,
Legal pressures to maintain the status quo,
Lack of clarity about how climate change relates to
staff’s jobs.47

Of the hurdles you identified as “big hurdles”, select the three most
important hurdles encountered and overcome in the past two years.
Then, identify for each the three most important factors that have
helped your entity overcome that particular barrier (i.e. effective
leadership, education or training, effective process facilitation, funding
obtained, added staff capacity, expert advice/technical analyses, legal
clarification, top-level commitment or mandate, bottom-up commitment or
pressure, and other.)

Three most important factors that helped
your entity overcome this barrier.

Barrier #1
[Drop-down menu should
auto-populate with barriers
marked as “big hurdles”.]

Barrier #2

Barrier #3

OUTCOMES

Measuring Success

Does your entity have an established mechanism(s) for evaluating the
success of adaptation projects?
Yes

No

Do Not Know

If yes, describe those mechanisms:

What has your entity accomplished to date in terms of each of the
following to address to sea level rise and related coastal climate impacts? Please provide copies of any relevant documentation.
Number of structures in the coastal floodplain elevated?
Number of structures in the coastal floodplain

flood-proofed?

Number and types of structures removed out of the coastal floodplain?

Acreage or linear extent of green/nature-based infrastructure installed?
Linear extent of grey/hard coastal protection infrastructure installed or repaired?

NOTE:

Finally, the CNRA
and OPC should seek the
following types of data regarding
respondents’ achieved adaptation outcomes, indicating that it is not always possible
to already point to achieved outcomes, but
Acreage of coastal habitat restored?
that the state is interested in actual evidence that
adaptation efforts are achieving desired outcomes.
Numbers of acres of upland habitat purGenerally, the CNRA and OPC should pursue three
chased (e.g., to allow wetland migration)?
tracks of questions to inquire about: 1) mechanisms for measuring success, 2) the goals and
Permanent change in policy or rules?
outcomes pursued by the entity, and 3) contributions to achieving state coastal management
goals (as codified, e.g., in the California
Perceived significant shifts in public involveCoastal Act or as articulated in the
ment, awareness and understanding (with eviOPC’s forthcoming visionary acdence)?
tion plan48).
Perceived significant shifts in organizational culture
around living with and managing a changing environment?
Other?

Entity’s Desired Adaptation Outcomes

Please describe in your own words your entity’s desired adaptation outcomes:

Which of the following adaptation outcomes does your entity desire?
Check all that apply.
· improve current situation (e.g., higher level of protection against hazards than at present, improved management of land holdings, improved environmental stewardship or restored ecological functioning, improved functionality of facility, greater economic development,
greater social justice, and/or improved governance),
· sustain current situation (e.g., maintain level of protection against
hazards at current level, maintain land holding in place, maintain environmental assets in place, maintain basic functionality of facility,
maintain economic activity at current level, and/or maintain socioeconomic conditions),
· transform current situation (e.g., remove assets or facilities at risk,
allow natural process to reclaim shorefront and restore natural shoreline, fundamentally change uses of at-risk coastal areas, and/or reshape governance), and/or
· other.

TIP!

Once the state
has developed its vision
of successful adaptation, develop relevant categories, and
ask respondents to subjectively
rate how they contribute to achieving each of those goals (e.g., Significant/Medium/Minor/No effort
expended in the entity’s adaptation work toward meeting this state goal).

Emmett Institute on Climate Change and the Environment
E. Database Format and
Functionality

The CNRA has wide latitude to organize
and format the online database in whatever
“manner it determines best to provide the
public with clear, useful, and readily accessible information.”49 The database need not
include all information collected; the CNRA
“shall make a determination as to which sea
level rise planning information is necessary
for inclusion...”50 The only specific statutory
requirement is that data must broadly be
organized by geographic region, and sortable to display information about the LCP
of each coastal zone jurisdiction.51 Below,
we offer recommendations about how the
CNRA and OPC can format the database
to best serve the previously identified users
and objectives.

The database should allow users to sort, view, and compare
data by key parameters. To best

facilitate the objectives of reducing adaptation redundancy, assisting collaborations,
and engaging the public, users should be
able easily to access data specific to any
number of parameters, as well as these parameters in combination, through a simple
interface backed by a Boolean search algorithm. Important search parameters may
include, but should not be limited to:
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•

geographic area—including by coastal
region, local government, segment of a
local government responsible for submitting an LCP, or special district;

•

LCP status;

•

respondent type (e.g., state agency, local government, port, or utility);

•

type of resource or infrastructure that is
the focus of the adaptation action(e.g.,
pier, wetland, beach, or roadway); and

•

type of adaptation project (e.g., hard
armoring, beach nourishment, or managed retreat).

The database should allow users to download raw data in
tabular and GIS-compatible
formats. The database should enable

easy download of raw data in tabular and
GIS-compatible format, where appropriate, with metadata (e.g., the year the data
was produced, the source of the data, and
its resolution). This will enable researchers
to further analyze the data and allow other
entities to incorporate California’s data into
broader data compilation efforts and visualization tools, such as data compilation projects underway through the National Oceanic and Atmospheric Administration (NOAA)
and the National Aeronautics and Space
Administration (NASA). It will also enable
the data be integrated with the sustained
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National Climate Assessment’s indicators
set, which is currently under development.

52

The online database should be
designed to allow users easily to access and contextualize
data. A visually attractive, easy-to-navigate interface and the use of straightforward language would facilitate public access and engagement. In addition, to serve
most effectively as a centralized source for
up-to-date information about sea level rise
planning, the database should incorporate
some contextual information about the science of sea level rise and adaptation planning, thus enabling users to understand the
significance of the data. For instance, the
database could include boxed sections that
distill highly relevant information from the
National Research Council’s 2012 report,
Sea Level Rise for the Coasts of California, Oregon, and Washington: Past, Present, and Future,53 the California Adaptation
Planning Guide,54 the state’s climate change
adaptation strategy,55 and/or coastal state
agencies’ various sea level rise guidance
documents.56

Ideally, if resources allow, the database
website should link to and integrate with existing online resources about sea level rise
and climate change adaptation, such as the
adaptation materials in the Climate Change
Adaptation Portal or Cal-Adapt—an important go-to resource for researchers, local government officials and the interested
public to access online information about
climate adaptation in California.57

sions regarding the database and development of the survey questionnaire to ensure
the survey seeks the appropriate geospatial
information in the appropriate formats.
Some map-related functionalities that might
be valuable on the database website include:
•

visualizations of survey respondents
as individual map icons with differing
icon designs, colors, icon sizes etc.
to communicate relevant information
(e.g., each local jurisdiction could be
represented with an icon that indicates,
through its design and color, whether
the locality has a certified LCP and
whether that LCP incorporates considerations of sea level rise; each survey
respondent could be represented with
an icon that indicates whether the entity
completed a sea level rise vulnerability
assessment);

•

pop-up information boxes associated
with each map icon that display additional textual information and a link(s)
to more detailed data;

•

overlays of other relevant publicly available GIS datasets for visual comparison
(e.g., flood risk maps, maps including
socioeconomic data, other layers of information available in Cal-Adapt, etc.);

•

density mapping to signify the concentration of a particular feature per geographic area (e.g., adaptation projects,
vulnerability assessments) and spatially
continuous mapping to signify the total
extent of different adaptation achievements (e.g., total length of hard and
green infrastructure or total number of
flood-proofed structures along the CA
shoreline). Such maps could highlight
areas of significant adaptation activity versus areas needing priority assistance; and

•

regional selection criteria in which a
user can draw an area of interest to determine what spatial information, locally
relevant guidance, or sample legal language is available for that region.58

Over time, the CNRA and OPC
should consider adding functionality to display geospatial information in interactive
maps. Given the large amount of geospatial data the CNRA and OPC may collect,
we recommend that the CNRA and OPC
seek resources to expand and enhance the
database website over time to incorporate
interactive maps to display and analyze
data. We recommend that the CNRA and
OPC incorporate staff with GIS experience,
as well as Cal-Adapt designers, into discus-
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Interactive mapping tools that might serve
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as a useful reference in developing the database include (but are not limited to): The
Nature Conservancy’s Coastal Resilience
Ventura visualization tool (soon to be upgraded to soon be upgraded to Coastal
Resilience California);59 Our Coast, Our Future’s flood map;60 the California Emergency
Management Agency’s Hazard Mitigation
Web Portal;61 and Cal-Adapt.62 Additionally,
we note that the California Geoportal is a
useful source of existing publicly available
geospatial data layers relevant to sea level
rise planning in California.63

Over time, the CNRA and OPC
should consider including a
web forum for multi-regional
dialogue. Many data compilation websites include forums for users to converse
with one another about best practices and
metadata for new spatial layers. The sea
level rise planning database could also provide a platform for this type of dialogue, as
well as a platform for dialogue among members of California’s local planning community. A web forum would enhance information
transfer and reduce redundancy

Over time, the CNRA and OPC
should consider releasing periodic statistical summaries
of the information in the database. Statistical summaries would enhance the accessibility of, usefulness of,
and public engagement with the information
in the database. The CNRA and OPC could
potentially seek partnerships with academic
researchers and with the Governor’s Office
of Planning and Research to produce the
summaries.

F. Looking Forward

Starting in 2016, entities subject to the requirements of A.B. 2516 are required to
submit new or updated information to the
database twice per year.64 Because the
law sunsets after two years, however, the
CNRA and OPC are currently required to
update the database barely a handful of
times. For the database to be most useful
as a resource for evaluating California’s preparedness for sea level rise and engaging
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the public in adaptation planning, data collection should continue beyond the sunset
date of A.B. 2516. After a pilot period (the
initial database period set forth in A.B. 2516,
2016-19), the CNRA and OPC should seek
funding to conduct an independent evaluation to assess the usefulness of the database. With the results of that evaluation, we
recommend that the CNRA and OPC seek
funding, if warranted, for any necessary database adjustments and long-term maintenance and expansion of the database.

Upon demonstration that the
database can effectively serve
user needs, the CNRA and OPC
should seek longer-term authorization and funding to maintain
the database indefinitely as a
cornerstone of state adaptation monitoring and evaluation
efforts. The database’s effectiveness

as a tool to enhance coastal resilience depends on a long-term commitment to database maintenance and growth. The CNRA
and OPC should seek funding and other
resources to help offset the administrative
and financial burden of conducting the survey and maintaining the website. Over the
next two years, the CNRA and OPC should
update the State Legislature on progress,
lessons learned, and funding needs to sustain and further substantiate the database.
Other funding sources that may be helpful
include NOAA grants, Proposition 84 funds,
and private foundation grants. The CNRA
and OPC may also benefit from formal partnerships with universities, private businesses, federal agencies, non-profit organizations, or other entities that benefit from use
of the database.
In the meantime, pending identification of
additional resources, we urge the CNRA and
OPC to develop and, as existing resources
allow, continually expand the database as
if it were a permanent tool. Abandoning a
data collection and publication effort about
a vital, enduring public policy issue after
only two years would be imprudent. Certain important trends and findings may only
emerge from the data over a longer period.
Additionally, because sea level rise adapta-
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tion planning is only in the beginning stages
throughout most of the state and will continue to unfold over the coming years and
decades, the database should grow more
valuable and more robust over time.
Over the next two years, if the database
emerges as a useful tool for informing
coastal resilience efforts and positions California as a national leader, the State Legislature may pass legislation expanding the
reporting requirements of A.B. 2516. State
policymakers often extend or permanently
institutionalize temporary requirements after an initial trial period, as the policy demonstrates its usefulness. We note that without a legislative extension, the entities currently subject to A.B. 2516’s data disclosure
requirements will not be legally obligated to
provide information to the database after
the sunset of A.B. 2516. Should the legislature decline to extend the requirements
of A.B. 2516 beyond 2018, we nonetheless
urge the CNRA and OPC, to the best of their
ability, to continue to distribute the survey
instrument on a regular basis and request
adaptation actors in California to provide information to the database voluntarily.

Conclusion

Development of California’s sea level rise planning database
under A.B. 2516 is a once-in-a-generation
opportunity for California to serve as a na-
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tionwide leader in the adaptation policy
arena. Moreover, the database that the
CNRA and OPC develop could serve as a
foundational resource to assess California’s
sea level rise preparedness and progress
toward meeting coastal adaptation goals,
as well as a model for more comprehensive
adaptation information compilation efforts in
California and beyond. A fully functional and
comprehensive sea level rise planning database ultimately should be able to help answer questions like: What is the state of adaptation in coastal California today?, What
exactly are coastal entities doing to adapt
to climate change?, Is California adequately
equipped with the tools necessary to undertake adaptation?, Are we doing enough to
prepare for the impacts of climate change?,
and Where do we need to focus attention
and resources to make more progress so
that all Californians are protected and can
continue to live prosperous lives in the face
of change?
The next two-year period is thus an important pilot period for the coast, the state, and
quite possibly for the nation. We urge the
CNRA and OPC in the strongest terms to
develop the database fully anticipating its
potential longevity, multi-functionality, and
critical future role in informing adaptation
policy.
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