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Draft Climate and Ocean Change Policy 
Comments from Erik Colville, Salem, OR 
 
I reviewed the Draft Climate and Ocean Change Policy and offer the following comments and 
suggestions. Other than my concerns addressed in the comments and suggestions below, I found the 
draft Policy to be well thought-out and responsible; charting a reasonable course for the ODFW to 
protect and enhance Oregon's fish and wildlife and their habitats for use and enjoyment by present and 
future generations. 
 
My comments and suggestions spring from two foundational bases:  
 
First, the ODFW has very limited funding. Limited to such extent that the Department has had budget 
shortfalls for a number of biennia. As a result, it would be irresponsible for the Department to expend 
any of its limited funding on activities that do not translate to direct, near-term, positive results for fish 
and wildlife. This first foundational basis is recognized in Departmental Climate and Ocean Change 
Response Key Principles, item (8), in the draft Policy. 
 
Second, any concise “fact” statements in the draft Policy need to include citation of the factual basis for 
the statement. To do otherwise is potentially misleading, at best, and dishonest, at worst. 
 
My specific comments, section-by-section, follow. 
 
Vision 
 
Delete the fourth bullet item. As discussed above, the Department has very limited funding. 
Any efforts toward becoming “carbon-neutral” will divert monies away from fish and wildlife 
toward activities that will not make a measurable difference in the climate for decades, if ever. 
 
Background 
 
First paragraph, first sentence – either delete the words after “changing” or cite the factual 
basis for the current wording.  
 
First paragraph, second sentence – either delete the words before the word "increased" and 
replace with the words "Anticipated changes include" or cite the factual basis for the current 
wording. So far there is no scientific evidence supporting the premise that recently observed 
weather is related to climate change. Weather is what humanity observes while climate change 
is long-term (beyond our ability to observe) trends in weather reflected in recorded data. 
 
Second paragraph, first sentence – either delete "are undermining" and replace with "may 
undermine" or cite the factual basis for the current wording. 
 
Second paragraph, second sentence – either delete "is hindering" and replace with "will hinder" 
or cite the factual basis for the current wording. 
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Third paragraph, second sentence – either delete the word "The" and replace with "An" or cite 
the factual basis for the current wording. So far there is no scientific evidence supporting the 
premise that weather events have become more severe or frequent due to climate change. 
 
Fifth paragraph, last sentence - delete the words after "toward" and add "responding 
proactively". 
 
Key Assumptions 
 
Second paragraph, second sentence – replace the word “will” with the word “may” or cite the 
factual basis for the current wording. 
 
Goals of the Climate and Ocean Change Policy 
 
Delete (4). As discussed above, the Department has very limited funding. Any efforts toward 
becoming “carbon-neutral” will divert monies away from fish and wildlife toward activities that 
will not make a measurable difference in the climate for decades, if ever. 
 
Implementing the Climate and Ocean Change Policy 
 
Delete (5). As discussed above, the Department has very limited funding. Any efforts toward 
becoming “carbon-neutral” will divert monies away from fish and wildlife toward activities that 
will not make a measurable difference in the climate for decades, if ever. 
 
Statewide Coordination of a Climate and Ocean Change Response 
 
In item (2) c. insert the words "and prudence" between "consistency" and "in". In the decades 
the climate models have been used they have not once proven to be accurate or correct. 
 
Departmental Climate and Ocean Change Response Key Principles 
 
In item (8) Reversing the impacts of climate change is not something the Department, or 
humanity, has the ability to do. I suggest this item (8) be reworded to simply highlight the need 
to prioritize the use of resources over the broad range of anticipated climate change impacts. 
 
In item (11) delete "are causing" and replace with "may cause" or cite the factual basis for the 
current wording. 
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Executive Summary

Important for Coastal Communities to Begin Preparing for 
Sea-Level Rise (SLR) 

California Faces the Threat of Extensive and Expensive SLR Impacts. California’s coast 
could experience SLR ranging from about half of 1 foot by 2030 up to about 7 feet by 2100. 
Periodic events like storms and high tides will produce even higher water levels and increase the 
risk of flooding. Rising seas will also erode coastal cliffs, dunes, and beaches which will affect 
shorefront structures and recreation. 

Most Responsibility for SLR Preparation Lies With Local Governments, However, the 
State Has a Vested Interest in Ensuring the Coast Is Prepared. Most of the development 
along the coast is owned by either private entities or local governments—not the state. 
Additionally, most land use policies and decisions are made by local governments, and they are 
most knowledgeable about their communities. Local governments will need to grapple with which 
existing infrastructure, properties, and natural resources to try to protect from the rising tides; 
which to modify or move; and which may be unavoidably affected. However, given the statewide 
risks, the state can play an important role in encouraging and supporting local efforts and helping 
to alleviate some of the challenges local governments face. 

Many Coastal Communities Are Only in the Early Stages of Preparing for SLR. The 
progress of SLR preparation across the state’s coastal communities has been slow. Moreover, 
few coastal communities have yet begun implementing projects to respond to the threat of rising 
seas. Coastal communities must increase both the extent and pace of SLR preparation efforts if 
California is to avoid the most severe, costly, and disruptive impacts in the coming decades.

Delaying SLR Preparations Will Result in Lost Opportunities and Higher Costs. Planning 
ahead means adaptation actions can be strategic and phased, helps “buy time” before more 
extreme responses are needed, provides opportunities to test approaches and learn what 
works best, and may make overall adaptation efforts more affordable and improve their odds for 
success. The next decade represents a crucial time period for taking action to prepare for SLR. 

Local Adaptation Efforts Face Several Key Challenges

Funding Constraints Hinder Both Planning and Projects. Local governments cite funding 
limitations as their primary barrier to making progress on coastal adaptation efforts. 

Limited Local Government Capacity Restricts Their Ability to Take Action. The novelty of 
the climate adaptation field makes it hard for local governments to locate and hire individuals with 
appropriate experience and expertise. 

Adaptation Activities Are Constrained by a Lack of Key Information. Local governments 
cite a need for additional data and technical assistance to help inform their adaptation decisions. 

Few Forums for Shared Planning and Decision-Making Impede Cross-Jurisdictional 
Collaboration. Even though the interrelated effects of SLR make cross-jurisdictional planning 
essential, local governments lack formal and strategic ways to learn from each other or make 
decisions together about coastal adaptation issues.
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Responding to SLR Is Not Yet a Priority for Many Local Residents or Elected Officials. 
Because many California residents are not yet aware of how and when SLR might affect their 
communities, coastal adaptation actions are not a high priority for them to request from their local 
governments. 

Protracted Process for Attaining Project Permits Delays Adaptation Progress. Achieving 
regulatory approval for coastal adaptation projects is complicated and takes a long time. 

LAO Recommendations for Supporting Local Adaptation Efforts

While our recommendations represent incremental steps that will not be sufficient to address 
all the anticipated impacts of SLR, they represent prerequisites along the path to more robust 
statewide preparation. 

Foster Regional-Scale Adaptation 

•  Establish and assist regional climate adaptation collaborative groups to plan together and 
learn from each other regarding how to respond to the effects of climate change.

•  Encourage development of regional coastal adaptation plans to address key risks that SLR 
poses to the region, as well as strategies the region will take to address them.

•  Support implementation of regional adaptation efforts by contributing funding towards 
construction of projects identified in regional plans.

Support Local Planning and Adaptation Projects

•  Increase assistance for cities and counties to conduct vulnerability assessments, adaptation 
plans, and detailed plans for specific projects.

•  Support coastal adaptation projects with widespread benefits such as those that pilot new 
techniques, protect public resources, reduce damage to critical infrastructure, or address the 
needs of vulnerable communities.

•  Facilitate post-construction monitoring of state-funded demonstration projects to learn more 
about which adaptation strategies are effective.

Provide Information, Assistance, and Support

•  Establish the California Climate Adaptation Center and Regional Support Network to provide 
technical support and information to local governments on adapting to climate change impacts.

•  Develop a standardized methodology and template that local governments can use to 
conduct economic analyses of SLR risks and adaptation strategies.

•  Direct the California Natural Resources Agency to review and report back regarding how 
regulatory permitting processes can be made more efficient.

Enhance Public Awareness of SLR Risks and Impacts

•  Require coastal flooding disclosures for real estate transactions to spread public awareness 
about SLR and allow Californians to make informed decisions about the risks of purchasing 
certain coastal properties.

•  Require that state-funded adaptation plans and projects include robust public engagement 
efforts to help develop societal awareness about SLR, build acceptance for adaptation steps, 
and ensure the needs of vulnerable communities are addressed.

•  Direct state departments to conduct a public awareness campaign about the threats posed 
by SLR to develop public engagement in and urgency for taking action.
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INTRODUCTION

State’s Climate Change Response Will 
Require Both Mitigation and Adaptation. In 
recent years, California has taken steps to limit 
the effects of climate change by enacting policies 
and programs to reduce emissions of greenhouse 
gases. While these efforts—if combined with similar 
global initiatives—ultimately may constrain the 
total amount of warming the planet experiences, 
scientists are conclusive that some degree of 
climate change already is inevitable. The changing 
climate will have several consequential effects 
on California over the coming decades. Indeed, 
such impacts have already begun. In recent years, 
the state experienced a severe drought, multiple 
serious wildfires, and periods of record-breaking 
heat, all of which scientists suggest likely are 
harbingers of future conditions. In addition to 
these more episodic events, science has shown 
that the changing climate will result in a gradual 
and permanent rise in global sea levels. Given the 
significant natural resources, public infrastructure, 
housing, and commerce located along California’s 
840 miles of coastline, the certainty of rising seas 
poses a serious and costly threat. As such, in the 
coming years the state will need to broaden its 
focus from efforts to mitigate the effects of climate 
change to also undertake initiatives centered on 
how communities can adapt to the approaching 
impacts. 

Report Responds to Increasing Legislative 
Interest in Climate Adaptation. This report 
responds to increasing legislative interest in 
determining how the state can best prepare for 
the impacts of climate change, including sea-level 
rise (SLR). In recent years, the Legislature 
has held several hearings on SLR and coastal 
adaptation, formed two related select committees, 
and deliberated multiple legislative proposals on 
these topics. In addition, the Governor and some 
legislative members have indicated interest in placing 
a new general obligation bond on the 2020 ballot for 
voter approval that would provide funding for climate 
adaptation activities.

Report Focuses on How State Can Support 
Local Coastal Adaptation Efforts. Although the 

risk presented by SLR is an issue of statewide 
importance, most of the work to prepare for and 
respond to these changes has to take place at the 
local level. This is because most of the development 
along the coast is owned by either private entities or 
local governments—not the state. Additionally, most 
land use policies and decisions are made by local 
governments, and they are most knowledgeable 
about the needs and specific circumstances facing 
their communities. However, the state can play 
an important role in encouraging and supporting 
local efforts and helping to alleviate some of the 
challenges that local governments face in preparing 
for SLR. Given the importance of protecting the 
state’s residents, economy, and natural resources 
from considerable damages, this report focuses on 
how the Legislature can help support and expedite 
progress in preparing for rising seas at the local 
level. (While the state will also need to take action 
to prepare for potential impacts to assets for which 
it has primary responsibility—like coastal highways 
and state parks—consideration of those steps is 
outside the scope of this report.) This focus and 
our recommendations represent a continuation 
of the state’s long-standing role in facilitating and 
incentivizing implementation of state objectives at 
the local level. While adopting our recommended 
actions will not be sufficient to address all the 
projected impacts of SLR, they represent important 
incremental steps towards greater preparation 
across the state. 

Findings Informed by Extensive Interviews 
and Research. The findings and recommendations 
presented in this report are informed by interviews 
we conducted with over 100 individuals. These 
interviewees represented local governments 
from across the state, academic researchers, 
community groups, nongovernmental organizations, 
federal agencies, and state departments. We also 
reviewed relevant reports and academic literature, 
including several statewide surveys conducted on 
the topics of coastal adaptation, climate change 
preparation, and local government planning. The 
resources we reference within the report are listed in 
the “Appendix.”
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CALIFORNIA FACES  
THREAT OF RISING SEAS AND TIDES

Coast Will Experience Encroaching Seas 
in Coming Decades. Climate scientists have 
developed a consensus that one of the effects 
of a warming planet is that global sea levels will 
rise. The degree and timing of SLR, however, is 
still uncertain, and depends in part, upon whether 
global greenhouse gas emissions and temperatures 
continue to increase. Figure 1 displays recent 
scientific guidance compiled by the state for how 
sea levels may rise in various coastal areas of 
California in the coming decades. As shown, the 
magnitude of SLR is projected to be about half of 
1 foot in 2030 and as much as 7 feet by 2100. The 
estimates shown in the figure represent the range 
between how sea levels might rise across the state 
under two different climate change scenarios. The 
bottom end of the range reflects the lower bound 
of a “likely” scenario (with a projected 66 percent 

chance of occurring). The top end reflects the 
upper bound of a higher risk and more impactful 
scenario (with a projected 1-in-200 chance of 
occurring). As shown, the range between these 
scenarios is greater in 2100, reflecting the 
increased level of uncertainty about the degree of 
climate change impacts the planet will experience 
further in the future. 

Figure 2 displays a detailed map of how current 
SLR projections translate into potential flooding in 
the San Francisco (SF) Bay Area. The map shows 
flooding projected to occur with 2 feet of SLR 
combined with a ten-year storm surge (that is, the 
temporary flood effects from a storm that has a 
one-in-ten likelihood of occurring in a given year). 
This combination of events would result in a total 
water level of over 4 feet. As shown, under this 
scenario—and given existing shoreline protections 

and conditions—many portions 
of the SF Bay shoreline would 
become inundated. For example, 
as highlighted in the map, this 
would result in severe flooding 
for Foster City, the Oakland 
International Airport, and the 
toll plaza for the SF Bay Bridge 
in Oakland. This combination of 
SLR and storm is well within the 
range of possibilities that could 
occur within the next 50 years. 
Combining a significantly high-tide 
event with SLR would result in 
even more severe flooding across 
the region than that shown in this 
map.

Storms and Future Climate 
Impacts Could Raise Water 
Levels Further. Although they 
would have substantial impacts, 
the SLR scenarios displayed 
in Figure 1 likely understate 
the increase in water levels 
that coastal communities will 
actually experience in the 

Range of Sea-Level Rise 
Projections for the California Coasta

Figure 1

2030 2050 2100

a Estimates represent the range between "likely" scenarios with a 66 percent chance of occurring and scenarios 
   with a 1-in-200 chance of occurring. Range does not include estimates associated with "extreme" scenarios 
   incorporating the effects of potential ice loss from the West Antarctic Ice Sheet, which are significantly higher. 

From the State of California Sea-Level Rise Guidance Document published by the California Natural Resources 
Agency and the California Ocean Protection Council.
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a A ten-year storm surge represents the temporary flood effects from a storm that has a one-in-ten likelihood of occuring in a given year.

Predicted Shoreline Flooding With 2 Feet of SLR and a Ten-Year Storm Surgea 
Potential Impacts of Sea-Level Rise (SLR) and Flooding in the San Francisco Bay Area

Figure 2
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Map courtesy of the San Francisco Bay Conservation and Development Commission’s Adapting to Rising Tides Bay Shoreline Flood Explorer.
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coming decades. This is because climate change 
is projected to contribute to more frequent and 
extreme storms, and the estimates shown in 
Figure 1 do not incorporate potential increases in 
sea levels caused by storm surges, exceptionally 
high “king tides,” or El Niño events. These periodic 
events could produce notably higher water levels 
than SLR alone. Moreover, the data displayed 
in the figure do not include significantly higher 
estimates associated with “extreme” scenarios that 
incorporate the effects of potential ice loss from the 
West Antarctic Ice Sheet. The likelihood of these 
severe scenarios occurring is still uncertain, but 
possible. If there is considerable loss in the polar 
ice sheets, scientists estimate that San Francisco 
could experience over 10 feet of SLR by 2100.

SLR Impacts Have Potential to Be Extensive 
and Expensive. The potential changes in sea levels 
and coastal storms will impact both human and 
natural resources along the coast. These events 
will increase the risk of flooding and inundation 
of buildings, infrastructure, wetlands, and 
groundwater basins. A 2015 economic assessment 
by the Risky Business Project estimated that if 
current global greenhouse gas emission trends 
continue, between $8 billion and $10 billion 
of existing property in California is likely to be 
underwater by 2050, with an additional $6 billion 
to $10 billion at risk during high tide. A recent 
study by researchers from the U.S. Geological 
Survey (USGS) estimates that by 2100, roughly 
6 feet of SLR and recurring annual storms could 
impact over 480,000 California residents (based 
on 2010 census data) and $119 billion in property 
value (in 2010 dollars). When adding the potential 
impacts of a 100-year storm, these estimates 
increase to 600,000 people and over $150 billion of 
property value.

Rising seas will also erode coastal cliffs, dunes, 
and beaches—affecting shorefront infrastructure, 
houses, businesses, and recreation. The state’s 
Safeguarding California Plan cites that for every 
foot of SLR, 50 to 100 feet of beach width could 
be lost. Moreover, a recent scientific study by 
USGS researchers predicted that under scenarios 
of 3 to 6 feet of SLR—and absent actions to 
mitigate such impacts—up to two-thirds of 
Southern California beaches may become 

completely eroded by the year 2100. Such a loss 
would impact not only Californians’ access to 
and enjoyment of key public resources, but also 
beach-dependent local economies. While no 
entity has completed a comprehensive economic 
assessment of beach-related recreation across 
the state, a 2016 report by the Center for the 
Blue Economy estimated that California’s ocean 
economy—including tourism, recreation, and 
marine transportation—is valued at over $44 billion 
per year.

SLR Impacts Could Have Fiscal Implications 
at Both Local and State Levels. The potential 
impacts of SLR also could have negative impacts 
on the economy and tax base—both locally and 
statewide—if significant damage occurs to certain 
key coastal infrastructure and other assets. These 
include ports, airports, railway lines, beaches and 
parks used for recreation, and high-technology 
companies located along the SF Bay. Furthermore, 
if property values fall considerably from the 
increased risk and frequency of coastal flooding, 
over time this will affect the annual revenues upon 
which those local governments depend. To the 
degree local property tax revenues drop, this also 
could affect the state budget because the California 
Constitution requires that losses in certain local 
property tax revenues used to support local schools 
be backfilled by the state’s General Fund.

SLR Threatens Vulnerable Populations. Not 
all of the assets threatened by SLR are expensive 
homes and affluent communities. In contrast, many 
communities with more vulnerable populations 
also face the risk of more frequent flooding. Such 
populations include renters (who are less able 
to prepare their residences for flood events), 
individuals not proficient in English (who may not be 
able to access critical information about potential 
SLR impacts), residents with no vehicle (who may 
find it more difficult to evacuate), and residents 
with lower incomes (who have fewer resources 
upon which to rely to prepare for, respond to, and 
recover from flood events). For example, a 2012 
study conducted by the SF Bay Conservation and 
Development Commission’s (BCDC) Adapting 
to Rising Tides Project found that SF Bay Area 
locations at risk of inundation from SLR included 
more than 9,000 renter-occupied households, 
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over 2,500 linguistically isolated households, 
over 2,000 households with no vehicle, and over 

15,500 individuals living in households earning less 
than 200 percent of the federal poverty level.

COASTAL ADAPTATION ACTIVITIES CAN HELP LESSEN 
SLR IMPACTS

While the estimates cited above highlight the 
potential damages, costs, and disruption that 
SLR could cause, strategies for moderating such 
impacts exist. 

Three Primary Options Exist for Adapting 
to SLR. The state, coastal communities, and 
private property owners essentially have three 
categories of strategies for responding to the 
threat that SLR poses to assets such as buildings, 
other infrastructure, beaches, and wetlands. As 
shown in Figure 3 (on page 8), they can (1) build 
hard or soft barriers to try to stop or buffer the 
encroaching water and protect the assets from 
flooding, (2) modify the assets so that they can 
accommodate regular or periodic flooding, or 
(3) relocate assets from the potential flood zone 
by moving them to higher ground or further inland. 
Each of these options comes with trade-offs, as 
discussed in the figure, and not all strategies will 
work in every situation. Communities and residents 
are understandably reluctant to relocate existing 
properties, as this will be disruptive, expensive, and 
in some cases not logistically possible. Armoring 
much of the coast to protect most assets, however, 
also is not practical. Not only would such an 
approach be prohibitively expensive and have 
decreasing effectiveness over the years as more 
intense wave action migrates inland, it also would 
disrupt natural erosion processes such that it would 
cause much of the sand on the state’s beaches to 
disappear.

Selecting which combination of SLR adaptation 
approaches to use in a particular location is an 
involved process necessitating scientific research, 
locally specific information, public and stakeholder 
input and support, both high-level and detailed 
planning, and—in many cases—additional funding. 
Local governments planning for SLR are also  

balancing other—and sometimes competing—land 
use objectives. As we discuss in the box on  
page 9, SLR presents particular challenges for 
coastal jurisdictions—and the state—seeking to 
expand the supply of housing units. 
    Undertaking Coastal Adaptation Activities 
Likely Less Costly Than Avoiding Action. 
The types of adaptation efforts described in 
Figure 3 can not only help mitigate disruptive SLR 
impacts, in many cases they also make sense from 
a fiscal perspective. That is, while such activities 
might require up-front investments, the costs of 
failing to adequately prepare for the impacts of 
SLR likely would cost even more. Recent research 
found a strong benefit-to-cost ratio for undertaking 
mitigation projects ahead of disasters compared 
to spending on disaster response and recovery. 
Specifically, a Federal Emergency Management 
Agency (FEMA)-sponsored study by the National 
Institute of Building Sciences found that for every 
$1 the federal government invested in various 
types of pre-disaster mitigation activities in recent 
years, it avoided public and private losses totaling 
$6. Designing new structures to be more resilient 
to natural hazards was also found to be financially 
advantageous. For example, in the case of riverine 
flooding, the study estimates that for every extra 
$1 spent to build new buildings higher out of the 
floodplain than international building codes require, 
$5 in flood damage-related costs was avoided. 
While the study was based on retrospective data on 
other types of disasters and did not consider future 
SLR-related coastal flooding, similar principles likely 
apply. That is, investing in adaptation activities that 
will help to mitigate significant flooding, damage, 
disruption, and erosion that will otherwise occur 
from SLR is almost certainly a less costly approach 
overall compared to not taking such actions.
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Three Key Strategies for Adapting to Sea-Level Rise (SLR)

Figure 3

RELOCATE
Remove or move existing development to 
less risky areas and limit the construction of 
new development in vulnerable areas. This 
could include physically moving an asset or 
facility that is at risk, or adopting zoning policies 
that prohibit new development or require that 
it be “set back” from potential hazard zones.

ACCOMODATE
Modify or design development in ways that will withstand SLR without 
damage, such as by elevating buildings or infrastructure, floodproofing 
structures, and building on floating structures.

PROTECT
Place hard or soft barrier between development and the sea 
to reduce exposure to flooding or erosion. Hard protection (“armoring”) 
consists of constructing physical structures to keep water back, such 
as seawalls, groins, revetments, and levees. Soft protection consists of 
efforts to enhance natural infrastructure’s ability to buffer against the 
water, such as building up sand dunes, adding sand to beaches, and 
expanding wetlands. 

ADVANTAGES
Can provide space for beach and wetlands to migrate 
inland as water rises. Ensures development locations 
are/will be safe from flooding.

DISADVANTAGES
Can be difficult, costly, or impossible to relocate existing 
development. Renders certain parcels of land unavailable for 
development.

ADVANTAGES
Can allow existing development and infrastructure to remain 
in place once modified. Can allow for new development in 
areas that may face flooding in the future.

DISADVANTAGES
Can be difficult and costly, especially to modify 
existing development. 

ADVANTAGES
Can allow existing development and infrastructure to remain 
in place. Can be less costly than other alternatives.

DISADVANTAGES
Hard protection can contribute to beach erosion and increased 
flooding in adjacent areas. Soft protection likely will become a 
less viable strategy once sea levels rise to the higher stages of 
projected levels.
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LOCAL RESPONSES TO SLR WILL BE KEY TO 
STATEWIDE PREPAREDNESS

Most Responsibility for SLR Preparation 
Lies With Local Governments . . . Most of the 
development along the coast is owned by either 
private entities or local governments—not the state. 
Additionally, most land use policies and decisions 
are made at the local level, and local governments 
are most familiar with the specific circumstances 
facing their communities. As such, responsibility 
to prepare for and respond to the impacts of SLR 
lies primarily with the affected local communities. 
Deciding how to confront these challenges and 
implement the strategies described in Figure 3 will 
be both difficult and costly. Local governments will 
need to grapple with which existing infrastructure, 
properties, and natural resources to try to protect 

from the rising tides; which to modify or move; and 
which may be unavoidably affected. 

. . . However, the State Has a Vested 
Interest in Ensuring the Coast Is Prepared. 
As discussed in more detail later in this report, 
the 1976 California Coastal Act grants the state 
special jurisdiction over land use decisions along 
the coast. Specifically, unlike other areas of 
California, along certain portions of the coast the 
state possesses the authority to regulate activities 
that change the intensity of use of land, with the 
intended goal of balancing development with 
protecting the environment and public access. 
This authority, combined with a motivation to 
minimize costly and traumatic damage for residents 

SLR Complicates State’s Housing Objectives

The potential impacts of sea-level rise (SLR) create complications for a different state and 
local priority—increasing housing availability and affordability. California faces a serious housing 
shortage, and the state’s coastal areas are experiencing the most acute population growth, high 
housing costs, and demand for more affordable housing. Our office has estimated that on top 
of the 100,000 to 140,000 housing units typically built in the state each year, California probably 
would have to build as many as 100,000 additional units annually—almost exclusively in its 
coastal communities—to seriously mitigate housing affordability problems. In recent years, the 
state has implemented a number of measures intended to encourage local governments to build 
more housing, including providing additional funding and instituting new penalties for jurisdictions 
that fail to comply with state housing laws. 

Flooding caused by SLR poses two serious impediments to coastal jurisdictions seeking to 
meet these state housing objectives. First, over the coming decades some existing housing 
units along the coast will experience regular flooding and become uninhabitable. Second, 
some parcels of land that do not currently contain housing—and therefore may seem like apt 
locations for new development—also face the likelihood of flooding in future years. While local 
governments may be reluctant to adopt policies restricting development on these parcels given 
their current viability, the future hazards make them risky locations to construct new housing. 
Certain adaptation strategies described in Figure 3 could help to safeguard some existing 
properties and land parcels from the effects of SLR—including protecting them through armoring, 
or building or retrofitting structures such that they can accommodate flooding. As described 
in the figure, however, these strategies come with trade-offs, including costs and effects on 
adjacent areas. The degree of SLR that is predicted over the next century clearly will affect land 
use decisions and create additional challenges for local governments—and the state—as they 
seek to expand housing options for Californians in coastal regions.
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and their property, creates a strong rationale and 
incentive for the state to help ensure that local 
jurisdictions plan for and take action to adapt to 
SLR. Californians could experience serious public 
health and safety impacts if local governments do 
not take proper steps to prepare for how SLR will 
affect certain coastal infrastructure. Such impacts 
include threats to drinking water (from impacts to 
coastal groundwater aquifers and water treatment 
plants, and damage to levees in the Sacramento 
San Joaquin Delta), sewage treatment, local 

transportation infrastructure, and other essential 
facilities such as hospitals and schools. Moreover, 
the state is charged with overseeing natural 
resources on behalf of the public trust and, thus, 
is responsible for ensuring the preservation of 
public access to the coast and the health of coastal 
wetlands, wildlife, and habitats. As discussed 
earlier, SLR damages also would have fiscal 
implications, which the state will want to try to 
minimize.

CALIFORNIA IS IN BEGINNING STAGES OF PREPARING 
FOR SEA-LEVEL RISE

In this section we discuss how the state, federal, 
and local governments currently are engaged in 
preparing to adapt to the impacts of SLR. 

State-Level Efforts

Multiple State Departments Have 
SLR-Related Responsibilites. As summarized 
in Figure 4, a number of state departments are 
engaged in efforts to prepare for and respond 
to the impacts of SLR. Additionally, senior-level 
staff from each of the departments shown in the 
figure—together with representatives from the 
Delta Stewardship Council—meet periodically to 
discuss statewide policy and priorities through a 
Sea-Level Rise Leadership Team they have formed. 
Besides the activities described in the figure, 
many state departments also are taking initial 
steps to assess how SLR will impact the state 
facilities and essential services for which they are 
responsible. Such steps were spurred by Governor 
Schwarzenegger’s Executive Order S-13-08 (which 
in 2008 directed state agencies to begin planning 
for SLR and climate impacts), and several iterations 
of the Safeguarding California Plan (which was 
compiled by the California Natural Resources 
Agency [CNRA] and serves as the roadmap for 
steps that state agencies and departments should 
take to respond to the changing climate). One 
department managing significant state assets that 
are at risk from SLR is the California Department 
of Transportation (Caltrans), which manages 

state highways along the coast. Another is the 
Department of Water Resources, which manages 
the State Water Project, a water conveyance 
system that is highly dependent on the integrity of 
the levees in the Sacramento San Joaquin Delta to 
successfully move drinking water from the northern 
to the southern part of the state. 

Additional Departments May Have More 
Involvement With SLR Adaptation in the Future. 
Two state departments not shown in Figure 4 that 
have had limited involvement with SLR activities 
thus far but may have increased roles in the 
future are the Strategic Growth Council (SGC) 
and California Office of Emergency Services 
(CalOES). Currently, SGC administers several state 
programs that are primarily designed to reduce 
greenhouse gas emissions, and its engagement on 
SLR-related issues has been relatively limited. As 
the state expands its focus beyond climate change 
mitigation into a greater emphasis on adaptation, 
however, the Legislature may choose to task SGC 
with additional responsibilities given the Council’s 
experience in managing climate-related programs. 
Additionally, CalOES directs disaster preparedness 
and response activities in California, including 
overseeing local disaster mitigation planning efforts 
and administering associated federal programs and 
funding. Correspondingly, as California communities 
increase preparation for and begin to experience 
the impacts of SLR, CalOES likely will play a role in 
supporting such efforts.
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State Has Been Engaged in SLR Planning, 
Data Collection, and Information Dissemination. 
The state has published a number of reports in 
recent years concerning SLR projections and steps 
the state and local governments might take to 
respond. Among these is the State of California 
Sea-Level Rise Guidance Document, which was 
initially adopted in 2010 and most recently updated 
in 2018. This document—developed by the Ocean 
Protection Council (OPC) in coordination with other 
partner agencies—provides (1) a synthesis of the 
best available science on SLR projections and 
rates for California, (2) a stepwise approach for 
state agencies and local governments to evaluate 
those projections and related hazard information 
in their decision-making, and (3) preferred coastal 
adaptation approaches. Other SLR-related plans 
and reports the state has released in recent years 
include several iterations of the aforementioned 
Safeguarding California Plan (each of which 

consists of multiple companion reports), four 
California Climate Change Assessment reports 
(also encompassing multiple companion reports), 
the California State Hazard Mitigation Plan, and 
Paying It Forward: The Path Toward Climate-Safe 
Infrastructure in California. 

Additionally, pursuant to Chapter 606 of 2015 
(SB 246, Wieckowski), the Governor’s Office 
of Planning and Research (OPR) operates the 
Integrated Climate Adaptation and Resilience 
Program. This program is intended to develop a 
cohesive and coordinated response to the impacts 
of climate change across the state and has two 
components. First, a Technical Advisory Council 
helps OPR and the state improve and coordinate 
climate adaptation activities. Second, OPR has 
created a searchable online public database of 
adaptation and resilience resources—known as 
the State Adaptation Clearinghouse—including 
some related to SLR and coastal adaptation. The 

Figure 4

State Departments With Major Sea-Level Rise (SLR) Related Responsibilities

Department Primary SLR-Related Responsibilities

California Coastal 
Commission

Regulates the use of land and water in the coastal zone, excluding the San Francisco (SF) Bay Area. 
(The coastal zone generally extends 1,000 yards inland from the mean high tide line.) Reviews 
and approves Local Coastal Programs (LCPs)—plans that guide development in the coastal zone. 
Maintains permitting authority over proposed projects in areas in the coastal zone with no approved 
LCP and for state‑managed lands such as state parks.

SF Bay Conservation and 
Development Commission

Reviews and issues regulatory permits for projects that would fill or extract materials from the SF 
Bay, and works to preserve public access along the bay’s shore. Participates in the SF Bay Area’s 
multiagency regional effort to address the impacts of SLR on shoreline communities and assets. 
Administers the Adapting to Rising Tides Program to support SLR‑related planning and projects in the 
SF Bay Area. 

Ocean Protection Council Allocates grants for SLR and coastal adaptation projects and research. Conducts and distributes data 
and information to help local jurisdictions and state departments plan for SLR, including developing 
the State of California Sea‑Level Rise Guidance Document.

State Coastal Conservancy Allocates grants for and undertakes projects to preserve, protect, and restore the resources of the 
California coast and the SF Bay Area. Provides grants for planning and projects through its Climate 
Ready Program to increase the resilience of coastal communities and ecosystems to climate change 
impacts such as SLR.

State Lands Commission Stewards sovereign state lands, including those located between the ordinary high water mark of tidal 
waters and the boundary between state and federal waters three miles offshore. Monitors sovereign 
state lands the Legislature has delegated to local municipalities to manage in trust for the people of 
California. 

Governor’s Office of  
Planning and Research

Administers the Integrated Climate Adaptation and Resilience Program, which includes a web‑based 
clearinghouse that compiles information about climate change adaptation research and projects, 
including those related to SLR.

Department of  
Parks and Recreation

Owns and manages more than one‑quarter of California’s coastline. Responsible for protecting and 
conserving these beaches, wetlands, and other coastal resources on behalf of the public.
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Clearinghouse includes resources such as local 
plans, educational materials, policy guidance, data, 
research, and case studies.

State departments have undertaken certain other 
initiatives to support SLR-related activities around 
the state, some of which are mentioned in Figure 4. 
For example, BCDC has developed the Adapting 
to Rising Tides Program which provides adaptation 
planning support, guidance, tools, and information 
to SF Bay Area agencies and organizations. BCDC 
has also developed detailed maps of how potential 
future flooding might impact the SF Bay region. The 
State Coastal Conservancy (SCC) has developed 
additional SLR resources and helps to coordinate 
the California Coastal Resilience Network, which 
presents monthly webinars on coastal adaptation. 
OPC has undertaken several initiatives, including 
a recently enacted contract to conduct a relatively 
small-scale public awareness campaign about the 
risks associated with SLR.

State Has Provided Limited Funding for 
Coastal Planning and Projects. In addition to 
undertaking state-level planning and research, the 
state has also provided some limited funding for 
SLR planning and projects. Figure 5 summarizes 
the funding appropriated by the Legislature for 
coastal adaptation activities over the past five years 
(2014-15 through 2019-20), totaling $67 million. 
These funds have been provided from a variety 
of sources. The Legislature has utilized bonds as 
the largest source of funding for these coastal 
adaptation activities ($26 million), followed by the 

Environmental License Plate Fund ($17.5 million) 
and the Greenhouse Gas Reduction Fund 
($14.8 million). Much of this funding has been 
or will be used for grants to local governments 
and nongovernmental organizations for planning 
and projects, including through SCC’s Climate 
Ready Program. The totals shown in the figure 
include $25 million for OPC and nearly $4 million 
for SCC appropriated in the 2018-19 Budget Act 
that can be used for coastal adaptation projects, 
some of which likely has not yet been allocated 
for specific projects. In addition, a portion of the 
funds have been used for state department staff to 
undertake activities that assist local governments, 
such as staff support from BCDC and the Coastal 
Commission for local planning efforts. 

In addition to the funding specifically for coastal 
adaptation shown in Figure 5, some other state 
funds have supported related work in recent years. 
This includes a program run by the Division of 
Boating and Waterways within the Department of 
Parks and Recreation (State Parks) that allocates 
grants for local beach erosion control and sand 
replenishment projects. Some other funding has 
been provided through sub-grants from other 
state departments. For example, both BCDC and 
some local governments have received funding 
from Caltrans for coastal adaptation planning and 
projects that involve transportation infrastructure. 
Some of BCDC’s work supporting adaptation 
planning in the SF Bay Area has also been 
supported by some small grants from the Delta 

Stewardship Council, and SCC has 
received grants from the California 
Department of Fish and Wildlife for 
wetlands restoration projects.

Federal-Level Efforts

Federal Government Has 
Supported Some Coastal 
Adaptation Activities in 
California. In general, the federal 
government’s role in preparing for 
SLR in California has largely been 
to support the state and local 
agencies by providing technical 
assistance, scientific research 
and information, and some limited 

Figure 5

Summary of Recent State Funding for Coastal Adaptation
2014‑15 Through 2019‑20 (In Millions)

Department Primary Uses Amount

Ocean Protection Council Grants for adaptation projects, statewide 
research projects.

$34.6

State Coastal Conservancy Grants for sea‑level rise planning, grants for 
adaptation projects.

15.4

California Coastal 
Commission

Grants for local adaptation planning and 
to update Local Coastal Programs, staff 
support for those local planning efforts.

14.0

San Francisco Bay 
Conservation and 
Development Commission

Regulatory review of adaptation projects, 
grants for sea‑level rise planning, staff 
support for regional planning efforts.

3.3

  Total $67.3
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funding. The primary federal agencies engaged in 
SLR-related activities in California are the National 
Oceanic and Atmospheric Administration (NOAA) 
and USGS. As discussed in the nearby box, 
FEMA has not had much involvement in coastal 
adaptation activities thus far, but likely will play a 
larger role in the future.

NOAA Provides Technical Assistance and 
Some Funding. NOAA works collaboratively 
with the state to implement the federal Coastal 
Zone Management Act and help protect coastal 
resources. Significant SLR-related initiatives that 
NOAA is undertaking in California include providing 
training on coastal adaptation planning, developing 
tools (including the “Sea Level Rise Viewer” that 
provides detailed digital maps of potential SLR 
flooding), and collaborating on data collection 

initiatives. In addition, NOAA annually provides 
funding to the three state departments designated 
to help implement the Coastal Zone Management 
Act—the Coastal Commission, BCDC, and SCC. 
Between 2016 and 2019, NOAA allocated a total 
of about $11 million to these three departments 
for their ongoing coastal management activities, 
of which about $1.8 million was explicitly for 
SLR-related projects and policy development. 
NOAA has also provided some specific one-time 
grants to state departments and local governments 
for SLR-response initiatives in California, including 
$690,000 to San Diego County for a coastal 
resiliency project described below. 

USGS Provides Scientific Research and SLR 
Modeling. Unlike NOAA, USGS does not give 
out grants to the state or local agencies; rather, 

Role of FEMA in Coastal Adaptation

FEMA Helps Communities Prepare for and Respond to Disasters. The Federal Emergency 
Management Agency (FEMA) works with the California Office of Emergency Services (CalOES) 
to help prepare for and recover from disasters. Therefore, like CalOES, FEMA likely will play a 
role in supporting the state’s coastal communities as they get ready for and respond to sea-level 
rise (SLR) impacts. Such efforts could include providing federal disaster mitigation funding for 
projects designed to reduce the future impacts of SLR. After a state experiences a federally 
declared disaster, FEMA provides it with funding to undertake activities intended to lessen the 
impacts of future disasters through the Hazard Mitigation Grant Program. For example, in 2018 
(after experiencing several wildfire disasters) California received over $500 million in disaster 
mitigation funding from FEMA. The state also received close to $500 million in 2017, when 
federal disasters were declared after wildfires and severe storms. 

FEMA Funds Could Be Used for Coastal Adaptation Projects. While the Legislature could 
help identify priorities for the use of such funds, thus far it has deferred to CalOES to select 
which areas of focus and specific projects to support—subject to approval from FEMA—when 
the state receives disaster mitigation funds. In general, CalOES has opted to use such funds to 
prevent future disasters of the type that recently occurred. For example, it plans to use essentially 
all of the 2018 funding on wildfire mitigation projects. However, this is not a FEMA-imposed 
requirement. While FEMA does have some requirements around how disaster mitigation funds 
must be used—including that funded projects meet its cost-benefit analysis parameters—it 
allows these funds to be used to help lessen the potential impacts of many types of disasters, 
not just those that a state recently experienced. As such, the state could use FEMA pre-disaster 
funds for coastal adaptation projects to mitigate future SLR-related flooding—even if FEMA 
provides the funds after the state experiences wildfire-related disasters. CalOES indicates it plans 
to use about $50 million from the 2017 allocation of federal disaster mitigation funds for coastal 
projects. In general, however, this has not been a primary area of focus for such funds thus far.
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USGS undertakes scientific research, which those 
agencies can then utilize. The largest SLR-related 
activity in which USGS is engaged in California 
is development of the Coastal Storm Modeling 
System (CoSMoS). This is a dynamic modeling 
approach that integrates predictions for (1) future 
SLR, (2) future coastal storms, and (3) long-term 
evolving coastal trends such as erosion to beaches 
and bluffs. Because it forecasts the potential 
interactions of these multiple events and impacts, 
this tool—which USGS has already completed 
for most of the state—allows for more detailed 
local predictions of future coastal flooding than 
models which only predict SLR. (The state has 
also contributed some funding to help develop 
CoSMoS.) In addition to developing CoSMoS, 
USGS is engaged in various other scientific 
research endeavors that relate to SLR, including 
monitoring coastal erosion and groundwater 
hazards, sea-floor mapping, and the Hazard 
Exposure Reporting and Analytics project that 
assesses the potential socioeconomic impacts of 
SLR within California’s coastal communities. 

Local-Level Efforts

Local Governments Can Undertake Multiple 
Steps to Prepare for SLR. While the magnitude 
and timing of SLR still are unknown, many of 
California’s coastal communities have begun 
preparing for what level of risk they face and how 
they might respond over the coming decades. 
Figure 6 highlights the key steps in this process. As 
shown, the first step for local governments typically 
is to conduct an assessment to ascertain how 
their residents, infrastructure, and services might 
be affected under different SLR scenarios. Next, 
they develop a high-level adaptation plan for how 
they might address those identified vulnerabilities. 
Subsequently, they begin to undertake the three 
stages of actually applying adaptation strategies 
to mitigate those risks—developing detailed 
plans, constructing projects, and undertaking 
ongoing monitoring and modifications to ensure 
effectiveness. While in many cases communities 
may undertake adaptation projects—such as 
building up sand dunes or restoring wetlands to 
serve as a wave buffer, or relocating infrastructure 
out of flood zones—they also may implement new 

policies as part of their adaptation strategies. 
These could include imposing limits on (1) where 
and when hard armoring may be used (in order 
to prevent the erosion of beaches), (2) new 
development, or (3) rebuilding in certain coastal 
areas.

The process described in Figure 6 represents 
a deliberate, strategic approach to undertaking 
coastal adaptation. However, state law does 
not require that local governments progress 
sequentially through the steps described in the 
figure—nor, indeed, that they undertake each 
step at all. (As noted earlier, Coastal Commission 
staff does encourage local governments that are 
updating their Local Coastal Programs [LCPs] to 
undertake SLR vulnerability assessments.) Local 
governments could opt to skip the first several 
proactive planning steps of this process and 
instead implement response activities on a reactive 
basis once they begin to experience SLR impacts. 
As we discuss later, however, to the degree local 
communities avoid undertaking proactive risk 
assessment and planning activities in the near term, 
they may lose some opportunities for minimizing 
damage and disruptive SLR impacts in future years.

Many Coastal Communities Have Begun 
Preparing for SLR, but Only in Early Stages. 
Data suggest that many communities around the 
state have begun to prepare for the effects of 
climate change. For example, OPR’s statewide 
Annual Planning Survey found in 2018 that 
60 percent of responding cities and counties have 
plans or strategies to adapt to the impacts of 
climate change. (This survey did not ask about SLR 
specifically.) However, a closer look at the status of 
adaptation planning around the state suggests that 
even for those jurisdictions that are beginning to 
address the impacts of climate change, the majority 
of coastal jurisdictions still are only in the initial 
stages of the SLR preparation process displayed 
in Figure 6. Specifically, a recent statewide survey 
called the 2016 California Coastal Adaptation 
Needs Assessment Survey—conducted as part of 
California’s Fourth Climate Change Assessment—
asked coastal professionals about the current 
status of their adaptation work. Respondents 
included representatives from the local, state, and 
federal levels of government, as well as private 
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consultants and nongovernmental organizations. 
About one-third of respondents indicated they 
were primarily engaged in detecting and gathering 
information—such as by conducting vulnerability 
assessments. About half of respondents said they 
were developing adaptation and project plans—the 
second and third steps of the adaptation process 
shown in Figure 6. Only 16 percent indicated 
that they had transitioned to implementing and 
monitoring projects and policies. While these 
responses show slight progress compared to a 
similar survey conducted in 2011—in which a 
larger share reported they were still assessing 
their climate risks—the results show that few 
communities are yet ready to begin implementing 
SLR adaptation projects. 

Moreover, the fact that most of the survey 
respondents indicated that they are engaged 
in some phase of adaptation work is not 
representative of the whole state, as highlighted 

by the OPR survey data. That is, this survey’s 
responses seemingly over-represented coastal 
professionals who are engaging in adaptation 
work and under-represented those communities 
that have not yet begun this type of work. That 
even within this skewed sample group so few 
respondents indicated they are implementing 
projects underlines how much preparation work 
remains to be undertaken statewide.

Several Types of SLR Planning Efforts 
Underway at Local Level. While some local 
governments are undertaking SLR vulnerability 
assessments and adaptation plans on their own 
initiative, such efforts are also prompted by three 
key statutory requirements. First, as described 
in the box on the next page, the 1976 California 
Coastal Act encouraged coastal communities to 
develop LCPs, which include policies to govern 
new and existing development along the coast 
and protect coastal resources in accordance with 

Key Steps for Local Governments to Prepare for Sea-Level Rise (SLR)

Figure 6

Conduct Vulnerability Assessment 
Develop understanding of how SLR might affect the local jurisdiction. Model various SLR inundation scenarios and 
assess the potential exposure and impacts to key assets (such as infrastructure, property, and natural resources) and 
local services (such as drinking water and emergency response).

Develop Adaptation Plan
Based on assessed vulnerabilities, determine specific strategies that can be undertaken to reduce the amount of 
risk and damage the community will experience from SLR. Identify overall approach and priorities, policies, potential 
projects, and time lines.

Develop Detailed Project Plans and Policies
Develop specific implementation plans for adaptation projects including engineering design, environmental permitting, 
costs, funding sources, deadlines, and anticipated performance measures. Research and draft new policies and solicit
public feedback.

Implement Adaptation Projects and Policies
Construct projects. Adopt and enforce policies.

Monitor and Evaluate Effectiveness of Projects and Policies
Conduct multiyear monitoring to assess how well projects and policies are meeting anticipated objectives as 
conditions change and whether modifications may be necessary to maintain or improve outcomes. 
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state law. Since most LCPs were developed around 
30 years ago—before the need to account for the 
potential effects of climate change—some coastal 
communities are beginning to work on updates to 
address SLR. The Coastal Commission reports that 
39 jurisdictions are in the process of updating their 
LCPs for SLR, including 30 that have completed 
vulnerability assessments. (Coastal Commission 
staff encourages using SLR vulnerability 
assessments to inform LCP updates.) Thus far, 
only three local governments have completed all 
stages of updating their LCPs for SLR and had 
them certified by the Coastal Commission. As 
shown earlier in Figure 5, state funding grants 
have partially supported these efforts. Specifically, 

the Coastal Commission reports that between 
2013 and September 2019, it provided 50 grants 
totaling nearly $7 million to 37 local jurisdictions for 
SLR-related LCP updates.

Second, Chapter 608 of 2015 (SB 379, Jackson) 
requires communities to update the safety element 
of their General Plans to address the risks posed 
by climate change no later than 2022. Data suggest 
that local jurisdictions still are in the process of 
working to meet this requirement. Specifically, 
about 30 percent of the cities and counties that 
responded to OPR’s 2018 survey reported that they 
have addressed climate adaptation in their adopted 
General Plan policies. 

State Has Special Jurisdiction  
Over Land Use Decisions in the Coastal Zone

Enacted in 1976, the California Coastal Act gives the state a unique role in planning and 
regulating the use of land and water along the coast. Specifically, within the coastal zone—unlike 
other areas of California—the state possesses the authority to regulate the construction of 
buildings, divisions of land, and activities that change the intensity of use of land or public access 
to coastal waters. (The land covered by the coastal zone is specifically delineated in statute and 
varies in width from several hundred feet in highly urbanized areas up to five miles in certain 
rural areas, and excludes the San Francisco Bay Area.) The basic goals of the Coastal Act are to 
balance development along the coast with protecting the environment and public access. The 
Act includes specific policies that address issues such as shoreline public access and recreation, 
habitat protection, landform alteration, industrial uses, water quality, transportation, development 
design, ports, and public works. The Coastal Act tasks the California Coastal Commission with 
implementing these laws and protecting coastal resources. As such, entities seeking to undertake 
development activities within the coastal zone must first attain a coastal development permit from 
the Coastal Commission. (In general, local governments make decisions about land use outside 
the coastal zone.)

The Coastal Commission may delegate some permitting authority to the 76 cities and counties 
along the coast if they develop plans—known as Local Coastal Programs (LCPs)—to guide 
development in the coastal zone. The LCPs specify the appropriate location, type, and scale 
of new or changed uses of land and water, as well as measures to implement land use policies 
(such as zoning ordinances). The Coastal Commission reviews and approves (“certifies”) these 
plans to ensure they protect coastal resources in ways that are consistent with the goals and 
policies of the Coastal Act. Local governments have incentives to complete certified LCPs, as 
they can then handle development decisions themselves (although stakeholders can appeal such 
decisions to the Coastal Commission). In contrast, any project undertaken in the coastal zone in 
communities without certified LCPs must attain a permit from the Coastal Commission. To date, 
nearly 90 percent of the applicable geographic area is covered by a certified LCP.
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Third, Chapter 592 of 2013 (AB 691, Muratsuchi) 
required certain coastal cities and special districts 
to conduct an assessment of how they propose to 
address SLR on the granted public trust coastal 
lands for which they are responsible. (These are 
sovereign state lands for which the Legislature 
has delegated management to local municipalities 
for specified uses, such as piers, ports, harbors, 
airports, and recreation.) For each applicable 
jurisdiction, these assessments must include: 
(1) an inventory of public trust assets that are 
vulnerable to SLR; (2) how SLR may impact those 
assets in the short, medium, and long term; (3) an 
evaluation of the financial costs associated with 
those SLR impacts—including for nonmarket 
asset values such as recreation and ecosystem 
services; and (4) a description of how potential 
SLR adaptation strategies could address the 
identified vulnerabilities and a proposed time frame 
for implementing such measures. The State Lands 
Commission is in the process of reviewing these 
reports, which had to be submitted by July 2019.

Some Examples of Regional Collaboration 
on SLR Planning Exist, but Efforts Are Limited. 
Because the effects of SLR do not stop at the 
city border or county line, local jurisdictions would 
benefit from working together with their neighbors 
on a regional basis to collaborate on plans for 
addressing the interrelated impacts. While some 
regional collaborative efforts have been initiated 
across the state, these initiatives still are emerging 
and uneven. Perhaps the largest 
effort consists of seven regional 
groups that have formed in various 
areas of the state to work on 
climate change adaptation issues—
including but not limited to SLR—
as highlighted in Figure 7. The 
Local Government Commission 
and OPR help facilitate a network 
for these groups to communicate, 
known as the Alliance of Regional 
Collaboratives for Climate 
Adaptation (ARCCA). However, 
these regional groups have 
experienced varying levels of 
participation and activity. Most of 
the groups meet only intermittently 

to informally share information, none has worked 
on developing a regional SLR or climate adaptation 
plan, and typically, they do not have permanent 
dedicated funding or staff. In some cases, local 
jurisdictions are only eligible to participate in their 
region’s collaborative if they are willing and able 
to pay an annual administrative fee. As such, not 
all cities and counties located within the regions 
encompassed by these ARCCA groups are 
active participants that benefit from the potential 
collaboration. (Orange County is the only coastal 
county not encompassed by any of the ARRCA 
regional collaboratives.) 

The SF Bay Area has made the most progress 
on multicounty regional SLR collaborative efforts. In 
a survey of SF Bay Area stakeholders conducted by 
University of California (UC), Davis, researchers in 
the fall of 2018, close to 60 percent of respondents 
reported that they had shared information about 
SLR with other organizations in the last year, and 
about 45 percent said that they had engaged in 
some joint SLR planning with other organizations. 
Moreover, in 2016, voters in the nine-county region 
passed Measure AA, establishing the SF Bay 
Restoration Authority and imposing a parcel tax 
that is projected to raise about $25 million annually 
for 20 years to fund projects to protect and restore 
the bay. To support this effort, the Authority has 
established—and funded—the “SF Bay Restoration 
Regulatory Integration Team,” which is intended 
to expedite and simplify the permitting process 

Figure 7

Groups Participating in the  
Alliance of Regional Collaboratives for Climate Adaptation 

 9 Bay Area Climate Adaptation Network  

 9 Capital Region Climate Readiness Collaborative 

 9 Central Coast Climate Collaborative 

 9 Los Angeles Regional Collaborative for Climate Action and Sustainability 

 9 North Coast Resource Partnership 

 9 San Diego Regional Climate Collaborative 

 9 Sierra Climate Adaptation and Mitigation Partnership
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for wetland restoration and flood management 
projects. Additionally, BCDC is initiating efforts 
to coordinate the development of a “Regional 
Adaptation Plan” for the SF Bay Area. 

Other limited examples of regional collaboration 
related to SLR exist around the state at the county 
level. For example, some counties have conducted 
vulnerability assessments and adaptation planning 
specifically to address the threat of SLR across the 
jurisdictions within their counties. These include 
Marin and San Mateo. San Mateo County also 
just received statutory approval to reconstitute 
an existing special flood district to specifically 
address the anticipated impacts of SLR across the 
county. Additionally, San Diego County undertook 
a three-year initiative (funded by grants from NOAA 

and SCC) called the “Resilient Coastlines Project of 
Greater San Diego” to coordinate several local SLR 
initiatives, gather scientific information on a regional 
basis, develop tools and resources, and connect 
community members and scientific experts to work 
together. 

In an effort to help encourage regional climate 
adaptation efforts, the Legislature recently 
passed Chapter 377 of 2018 (SB 1072, Leyva). 
This legislation creates a program to assist 
under-resourced communities in developing the 
capacity to access grant funding for climate change 
mitigation and adaptation projects. SGC will 
administer the program, and still is in the process 
of determining its structure, selection criteria, and 
funding sources. 

STRONG CASE EXISTS FOR LOCAL GOVERNMENTS 
TO ACCELERATE ADAPTATION ACTIVITIES 

The relatively limited progress that local 
governments have made in preparing for SLR may 
not seem overly concerning, given that most of 
the intense impacts of SLR still are decades in 
the future. However, waiting too long to initiate 
adaptation efforts likely will make executing an 
effective response more difficult and costly. Taking 
action ahead of when sea levels are projected to 

significantly encroach on the coast would enable 
local governments to benefit in several important 
ways, as summarized in Figure 8 and discussed 
below.

Planning Ahead Means Adaptation Actions 
Can Be Strategic and Phased. Time allows cities 
and counties to (1) be strategic, phased, and 

Figure 8

Benefits of Taking Action Early to Prepare for Sea-Level Rise (SLR) 

 9 Planning Ahead Means Adaptation Actions Can Be Strategic and Phased. Early planning can allow coastal communities to 
adopt a phased approach that undertakes escalating actions when certain predetermined conditions or “triggers” are reached. 

 9 Undertaking Near-Term Actions Can “Buy Time” Before More Intensive Responses Are Needed. Putting certain adaptation 
projects and strategies in place now can help postpone and extend the period before which subsequent, more difficult‑to‑implement 
actions are needed. 

 9 Early Implementation Provides the Opportunity to Test Approaches and Learn What Works Best. Acting to implement 
adaptation strategies in the near term will provide the opportunity to monitor, evaluate, and revise them in the coming years before 
SLR threats become more pressing. 

 9 Taking Action Earlier May Make Overall Adaptation Efforts More Affordable. Undertaking a multiyear, multistep strategic plan 
for coastal adaptation can allow local governments to spread costs over a longer period of time. 

 9 Coming Decade Represents a Key Window for SLR Preparation. Some adaptation strategies—such as fortifying certain tidal 
marshes—may not be effective against SLR unless they are implemented before sea levels rise to higher levels.
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thoughtful about which approaches will work best 
for their communities; (2) gather community input; 
and (3) implement projects and policies that may 
take many years to put into effect. Planning ahead 
can allow coastal communities to adopt a phased 
approach for when it will undertake escalating 
actions that is dependent upon when certain 
predetermined conditions or “triggers” are reached. 
For example, such a strategy might state that the 
community will relocate its wastewater treatment 
plant once sea levels are observed to have 
risen by 1 foot locally, and that in the meantime, 
stakeholders will identify a new location for the 
plant, develop detailed project plans, and acquire 
funding so they are ready to implement the project 
once the identified threshold has been reached. 
A phased approach based on defined triggers 
can also help address community concerns that a 
local government might be acting “prematurely” to 
address SLR and thereby affecting their property 
values unnecessarily. The State of California 
Sea-Level Rise Guidance Document encourages 
coastal communities to utilize “adaptation 
pathways” with multiyear, progressive steps—but 
such an approach requires time to develop and 
implement.

Undertaking Certain Near-Term Actions Can 
“Buy Time” Before More Intensive Responses 
Are Needed. Putting certain adaptation projects 
and strategies in place now can help postpone 
and extend the period before which subsequent, 
more difficult-to-implement actions are needed. For 
example, building up wetlands or sand dunes in 
certain areas could help buffer the effects of SLR 
and coastal storms and protect the development 
behind them for the coming few decades. Even if 
such a strategy would have decreasing effectiveness 
once sea levels rise to higher levels, implementing 
such a project in the near term could delay the date 
at which the buildings begin to regularly flood and 
need to be relocated or elevated. 

Early Implementation Provides Opportunity to 
Test Approaches and Learn What Works Best. 
Near-term action allows for time to test theories and 
determine the most effective approaches. Because 
SLR poses a unique set of challenges, many 
uncertainties exist around which potential adaptation 
strategies might be most effective. For example, 
scientists are unsure of how successful wetland 

restoration projects will be at buffering the force of 
waves during more severe coastal storms. Acting 
to implement adaptation strategies in the near term 
will provide the opportunity to monitor, evaluate, and 
revise them in the coming years. This can help the 
state and local governments ascertain which types 
of approaches will be best for particular locations 
and/or for widespread application as SLR threats 
become more pressing. 

Taking Action Earlier May Make Overall 
Adaptation Efforts More Affordable. Undertaking 
a multiyear, multistep strategic plan for coastal 
adaptation can allow local governments to spread 
costs over a longer period of time and thereby 
make them more affordable. A multiyear financing 
approach—such as utilizing bonds—for large 
projects also provides the opportunity for costs 
to be borne by both current and future taxpayers, 
which is reasonable since such projects are intended 
to provide benefits over many years. Moreover, if 
local governments take the opportunity to test out 
SLR response approaches, they and other coastal 
communities can learn “best practices” from those 
pilot projects and likely will be able to replicate 
similar approaches in more efficient, cost-effective 
ways in the future.

Coming Decade Represents Key Window 
for SLR Preparation. Experts suggest the next 
ten or so years represent a crucial time period for 
taking action to prepare for SLR. After that point, 
sea levels may already have risen by around 1 foot 
in many locations, as shown earlier in Figure 1. 
Once sea levels have risen to higher levels, the 
planning window narrows and options for how local 
governments can respond become more limited. 
For example, a comprehensive scientific study of 
the SF Bay, The Baylands and Climate Change, 
suggests tidal marshes that are established by 2030 
are more likely to flourish and provide wave-buffering 
benefits. After that point, marshes may not have 
sufficient time to develop and fortify—by building 
up sediment and growing plants—and will instead 
become submerged. Coastal communities that delay 
SLR response activities until coastal flooding is more 
imminent lose opportunities to implement proactive, 
incremental, and ground-tested adaptation 
responses. Instead, they will be forced into a more 
reactive mode with the need to address the threat 
immediately. 
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LOCAL ADAPTATION EFFORTS FACE KEY 
CHALLENGES 

Despite the significant threats posed by the 
projected changes in the coming years and the 
compelling reasons to take action soon, most 
local governments still are only in the early stages 
of preparing for SLR, as discussed earlier. Data 
suggest that local governments’ progress in 
adapting to the impacts of SLR is constrained 
by a number of key challenges. For example, 
Figure 9 displays the top eight barriers that coastal 
professionals identified in the 2016 California 
Coastal Adaptation Needs Assessment Survey 
as being “big hurdles” in their adaptation efforts. 
The academic literature on coastal adaptation and 
the many interviews we conducted in researching 
this report identified some additional common 
obstacles. Figure 10 summarizes our compilation 
of key challenges, which we describe in more detail 
in this section.

Funding Constraints Hinder Both 
Planning and Projects

Local Governments Cite Funding Limitations 
as Primary Barrier to Making Progress on 
Coastal Adaptation Efforts. Funding for both 
coastal adaptation project implementation and 
planning are paramount concerns for local 
governments seeking to prepare for SLR. These 
funding challenges were identified in nearly all 
of the interviews we conducted in researching 
this report, and also are reflected as the first 
and third most cited hurdles, respectively, in the 
survey data displayed in Figure 9. A different 
statewide survey conducted in 2017 asked local 
government representatives specifically which 
adaptation-related activities they needed funding 
to conduct over the coming five years. (This survey 
did not ask about SLR or coastal adaptation 

specifically.) The responses are 
displayed in Figure 11 on page 
22. As shown, comparatively 
lower—but still significant—
proportions of respondents 
indicate the need for funding to 
conduct initial assessment and 
planning activities, with a much 
higher share needing funding 
to implement and evaluate 
projects. That survey also asked 
local governments whether they 
had yet acquired the necessary 
funds to undertake the identified 
adaptation activities—fewer than 
2 percent responded affirmatively. 
About 32 percent of respondents 
indicated they had secured some 
funding, whereas about two-thirds 
responded they had secured none 
of the needed funding. 

Responses from our 
interviewees and both of the 
above surveys appear to align 
with the trends cited earlier—that 

Survey Results Highlight 
Significant Barriers to Coastal Adaptation

Figure 9

Percent of Coastal Professionals Indicating Barrier Is a Big Hurdle

From: S. Moser, J. Finzi Hart, A. Newton Mann, N. Sadrpour, P. Grifman (Susanne Moser Research & Consulting and 
U.S. Geological Survey), 2018. “Growing Effort, Growing Challenge: Findings From the 2016 California Coastal 
Adaptation Needs Assessment Survey.” California’s Fourth Climate Change Assessment.
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many but not all communities have made headway 
in beginning to plan for climate change impacts 
(which is why comparatively fewer cite the need for 
planning funds), but few have moved into enacting 
those plans. Moreover, these data suggest that 
funding is a primary contributor to that lack of 
progress. The expressed need for funding likely is 
a result of constraints on available local funding as 
well as on funding from state, private, or federal 
sources. 

Limited Local Funding Faces Many 
Competing Priorities. Even though responsibility 
for addressing SLR lies primarily with local 
governments, our interviews indicated that they 
struggle to identify local funding sources they 
can dedicate to preparation activities. This is 
echoed by the 2016 California Coastal Adaptation 
Needs Assessment Survey, with respondents 
indicating that only about one-third of the funding 
currently supporting their adaptation activities 
comes from local sources. One chief explanation 
for these responses is that allocating funding 

from existing sources to respond to a large, 
long-term, uncertain threat such as SLR is difficult 
when local governments have to balance such 
expenditures against many other immediate 
short-term priorities. Such priorities might include 
housing shortages, homelessness, schools, 
aging infrastructure, and other climate-related 
impacts such as increased wildfires. (Competing 
funding commitments likely also are factors for 
the 53 percent of survey respondents shown in 
Figure 9 who cite the challenge of facing many 
other pressing, all-consuming issues as a big 
hurdle in addressing SLR.) Additionally, California 
local governments’ ability to generate new revenues 
for activities is constrained by certain constitutional 
limitations, including Proposition 13 (1978, which 
limits increases in local property taxes) and 
Proposition 218 (1996, which requires meeting a 
two-thirds local voter threshold in order to raise 
certain local taxes and fees). Moreover, local 
revenues available for adaptation activities may 
be further constrained in the future by SLR. This 

Figure 10

Local Adaptation Efforts Face Key Challenges 

 9 Funding Constraints Hinder Both Planning and Projects. Local governments cite funding limitations as their primary barrier 
to making progress on coastal adaptation efforts. This is largely because local funding faces many competing priorities and 
constraints, and only limited amounts of adaptation funding have been available from other sources. 

 9 Limited Local Government Capacity Restricts Their Ability to Take Action. The novelty of the climate adaptation field makes it 
hard for local governments to locate and hire individuals with appropriate experience and expertise to plan for the impacts of sea‑
level rise (SLR). These capacity limitations are particularly challenging for small and disadvantaged communities. 

 9 Adaptation Activities Are Constrained by a Lack of Key Information. Local governments cite a need for additional data and 
technical assistance to help inform their adaptation decisions, especially around the costs, trade‑offs, and potential economic 
implications of SLR impacts. The novelty of coastal adaptation efforts means that this type of information is even more in 
demand—and limited.  

 9 Few Forums for Shared Planning and Decision-Making Impede Cross-Jurisdictional Collaboration. Even though the 
interrelated effects of SLR make cross‑jurisdictional planning essential, local governments lack forums and resources for 
discussing and planning for SLR on a regional basis.  

 9 Responding to SLR Is Not Yet a Priority for Many Local Residents or Elected Officials. Because many California residents 
are not yet aware of how SLR might affect their communities or consider the threat as being far off in the future, coastal adaption 
actions are not a high priority for them. This makes it difficult for local elected officials or government staff to champion unpopular 
SLR response actions. 

 9 Protracted Process for Attaining Project Permits Delays Adaptation Progress. Achieving approval for coastal adaptation 
projects is complicated and takes a long time, in part because they represent a new challenge for the existing environmental 
regulatory system. This is particularly problematic because coastal communities face a pressing need to make progress on 
preparing for SLR before its impacts become more widespread.
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is because existing property values in some areas 
of the coast likely will decrease if those buildings 
become or are at risk of becoming flooded, thereby 
over time affecting the property tax revenues 
generated for the local jurisdiction. 

 Only Limited Amounts of Adaptation 
Funding Have Been Available From Other 
Sources. Local government respondents to 
the 2016 California Coastal Adaptation Needs 
Assessment Survey indicated that while local 
sources have provided one-third of their coastal 
adaptation funding thus far, state funds provided 
the largest share—45 percent. As shown earlier in 
Figure 5, however, these funds have been relatively 
modest. Nevertheless, these findings highlight the 
important role that state resources have played 
in encouraging the coastal adaptation activities 
that have occurred to date. Responses to the 
aforementioned survey indicate that funding they 
have received for their adaptation activities from 
other sources are even more limited—10 percent 

from foundations or other private sources and 
9 percent from the federal government.

Limited Local Government Capacity 
Restricts Ability to Take Action

Local Governments Lack Sufficient Staff and 
Technical Expertise to Address SLR. Inadequate 
internal capacity to undertake adaptation planning 
and projects is also a significant barrier to local 
governments’ SLR preparation efforts. We heard 
this frustration expressed repeatedly in our 
interviews, with local government staff indicating 
they need to address adaptation planning activities 
in addition to their primary job responsibilities. 
Additionally, local government interviewees 
indicated that staffing constraints often mean 
that they do not have the capacity to complete 
the work necessary to compile successful grant 
applications for the funding that the state offers 
for adaptation planning and projects—thereby 
compounding their challenges in making progress 

on coastal adaptation efforts. 
In OPR’s 2018 Annual Planning 
Survey, 60 percent of responding 
cities and counties indicated they 
had very little or no staffing and 
technical capacity to address 
climate change or adaptation. 
These findings are mirrored in the 
survey responses highlighted in 
Figure 9. Specifically, insufficient 
staff resources to analyze and 
assess information was the 
second most commonly cited 
hurdle to coastal adaptation 
efforts, cited by 58 percent 
of respondents. Interestingly, 
some progress to address these 
capacity issues appears to have 
been made in recent years, as a 
comparatively higher percentage 
of coastal professionals 
responding to the 2011 version 
of the same coastal needs 
assessment survey indicated 
insufficient staff resources as 

Local Governments Express Need for 
Funding to Advance Adaptation Activities

Figure 11

Survey Respondents Indicating Need For 
Funding for Adaptation Activity in Next Five Years (2017)

From: S. Moser, J.A. Ekstrom, J. Kim, S. Heitsch (Susanne Moser Research & Consulting, Department of Water 
Resources, Local Government Commission and ICF), 2018. “Adaptation Finance Challenges: Characteristic Patterns 
Facing California Local Governments and Ways to Overcome Them.” California’s Fourth Climate Change Assessment. 
California Natural Resources Agency.
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being a big hurdle—67 percent compared to 
58 percent in the 2016 survey.

Adaptation Expertise Is Not Widespread. A 
couple of key factors may explain these capacity 
challenges. The first is a direct result of the funding 
constraints noted earlier—limited funds often 
translate to a limited ability to hire a sufficient cadre 
of qualified staff. Additionally, because climate 
adaptation is a new field, local governments find it 
hard to locate individuals with appropriate scientific, 
engineering, and legal experience and expertise 
to know how to plan for the impacts of SLR, even 
if they could manage to secure the funds to hire 
more staff. The 2016 California Coastal Adaptation 
Needs Assessment Survey report states that “most 
coastal practitioners are still essentially learning 
about adaptation ‘on the job’ rather than through 
formal training opportunities.” Specifically, the 
survey found that only about 40 percent of local 
government respondents indicated that they had 
received any formal training in adaptation.

Small and Disadvantaged Communities 
Particularly Challenged by Capacity Limitations. 
Our research indicates the challenges associated 
with limited government capacity to address climate 
adaptation needs are especially pronounced for 
smaller communities and those whose residents 
have a lower average income and/or lower property 
values. These communities often have smaller 
government administrations and fewer financial, 
business, philanthropic, and community resources 
upon which to draw. As such, these communities 
likely find it even harder than their larger and 
better-resourced neighbors to hire and maintain 
experienced staff dedicated to adaptation work—
which in turn also makes it even more challenging 
to compete for limited grant funding. This raises 
an important social equity concern about how 
adequate preparation for SLR may be influenced 
by the relative size and wealth of a particular 
community.

Adaptation Activities Constrained by 
Lack of Key Information

Local Governments Cite a Need for Additional 
Data to Help Inform Adaptation Decisions. In the 
interviews we conducted in preparing this report, 
one of the most frequently cited obstacles to 

coastal adaptation was a lack of information to help 
guide decision-making. Specifically, local entities 
expressed uncertainty about how to proceed with 
SLR preparation because they are unsure about 
details such as:

•  Trade-Offs of Adaptation Options. Data 
and examples that might help inform which 
adaptation options might be most appropriate 
for their community and what factors to 
consider when making those decisions.

•  Cost of Adaptation Options. Rough 
estimates for how much different options 
might cost to implement and what factors 
influence those costs.

•  Economic Implications of Adaptation 
Options and SLR Impacts. The potential 
economic impacts of implementing various 
adaptation options, including the “no action” 
alternative. 

•  Locally Specific SLR Projections. 
Specialized estimates and maps for how 
exactly SLR and coastal storms might 
affect specific locations, neighborhoods, 
infrastructure, and resources in their 
communities.

•  Legal Clarifications. A legal analysis clarifying 
the responsibilities—and liabilities—local 
governments face with regard to SLR, 
particularly related to how potential changes in 
the mean high-tide line, land use policies, and 
city services might affect private properties. 

The first four information priorities were also 
cited by city and county respondents to the 2016 
California Coastal Adaptation Needs Assessment 
Survey when asked which types of information they 
perceive as most useful for assessing the risks 
from climate change to local coastal resources. 
Specifically, about 75 percent rated information on 
the trade-offs of adaptation as very useful, and a 
similar percentage said the same about information 
on the costs of adaptation (representing the top 
two responses to the question). The usefulness of 
economic and community vulnerability assessments 
each were rated as very useful by about 60 percent 
of respondents. (The survey did not ask about legal 
information.)
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The lack of information on the potential 
economic impacts that SLR might have on the 
community was raised repeatedly throughout the 
interviews we conducted for this report. Even 
for the local governments that have conducted 
initial SLR planning activities, few vulnerability 
assessments include these types of considerations. 
Similarly, only a handful of completed adaptation 
plans across the state include an analysis of 
the economic trade-offs of employing potential 
adaptation strategies. For example, this could 
include evaluating and comparing the short- and 
long-term costs and benefits of approaches 
like building seawalls, adding sand to beaches, 
restoring wetlands, and relocating infrastructure. 
Feedback from our interviewees suggests they have 
not undertaken these types of analyses because 
they are complicated and expensive to conduct, 
with few examples available to serve as models. 
Yet without an understanding of the economic 
implications associated with SLR or the costs and 
benefits of the steps they could take to address 
those impacts, local governments are constrained 
in determining the best path forward.

Novelty of Coastal Adaptation Efforts 
Means Information Is Even More in Demand—
and Limited. Interviewees who were able to 
gather the necessary information to complete 
vulnerability assessments and high-level adaptation 
plans indicated that they were unclear how to 
determine what specifically they should do next. 
That the coastal adaptation field is so new is a 
large contributor to this information gap. These 
uncharted waters present a double challenge—
local governments have never undertaken such 
work before and therefore are urgently in need of 
guidance, examples, and data to help them make 
these novel decisions. However, such information 
is not widely available because few others have 
undertaken such work either. 

Technical Assistance Not Widely Available. 
Interviewees cited a lack of—and desire for—
entities to which they might be able to turn for 
advice, technical assistance, comparison data, 
and real-world examples to help inform their 
adaptation decisions. As noted earlier, OPR created 
the Adaptation Clearinghouse, which provides 
an online database of resources for adaptation 

planning and projects. Our interviews and available 
research, however, suggest use of this website is 
not yet widespread. This is due both to a lack of 
awareness about the resource, and also because 
users find it overwhelming and difficult to navigate. 
Rather, local entities express a desire for (1) models 
and planning templates they can recreate or modify 
to meet their local circumstances, and (2) experts 
they can call upon to discuss and help address 
their specific needs. The Clearinghouse has only 
limited examples that meet the first need and does 
not have staff available to address the second. 
Some entities have provided technical assistance 
for coastal adaptation efforts within their regions—
such as the Adapting to Rising Tides Program 
administered by BCDC in the SF Bay Area and 
the University of Southern California Sea Grant 
program in Los Angeles—but these resources are 
not available statewide.

Few Forums for Shared Planning 
and Decision-Making Impede 
Cross-Jurisdictional Collaboration

Local Governments Lack Robust Forums for 
Discussing and Planning for SLR on a Regional 
Basis. Local governments across California lack 
formal and strategic ways to learn from each 
other, share information, or make decisions 
together about coastal adaptation issues. As noted 
earlier, while some regional collaborative efforts 
are underway across the state, such initiatives 
are largely informal, they lack funding and staff, 
and their level of activity and participation vary 
by region. Moreover, with the exception of a 
couple of countywide plans, no region has yet 
developed a coordinated plan for how it will 
address SLR impacts on a regional basis. This 
lack of coordination was frequently mentioned 
as a significant concern by the individuals we 
interviewed, and was highlighted as a big hurdle 
by about one-quarter of survey respondents in 
Figure 9. When UC Davis researchers surveyed 
stakeholders in the SF Bay Area about the largest 
barriers they face in working collaboratively with 
other stakeholders on SLR issues, the most 
common response was the lack of an overarching 
regional plan to address SLR.
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Cross-Jurisdictional Planning Is Challenging. 
Distinctions across local governments—including 
bureaucratic and administrative differences, as 
well as varying interests and priorities—always 
make cross-jurisdictional planning and coordination 
difficult. Interviewees indicated that addressing the 
needs of their own jurisdictions already presents 
a challenge, and the prospect of incorporating 
those of their neighbors into their planning efforts 
feels like an overwhelming task. Moreover, they 
expressed concerns that regional planning efforts 
might prioritize the requests of other jurisdictions 
over their own—especially if their city is small or 
wields comparatively less political influence—and 
also that finding common ground around adaptation 
actions could be difficult. Finally, interviewees 
stated that regional collaboration would require 
additional staff time—particularly to organize and 
attend forums for such discussions to take place—
and their resources already face constraints.

Interrelated Effects of SLR Make 
Cross-Jurisdictional Planning Essential. Given 
these complications, the lack of collaborative 
efforts around SLR is not surprising. However, the 
widespread impacts of SLR make coordinated 
regional planning fundamental to effective 
preparation—and the lack of such efforts is 
therefore particularly concerning. Local jurisdictions 
planning on their own will not be able to address 
the SLR impacts that might have substantial 
impacts on their own community but are dependent 
upon their neighbors taking action. For example, 
residents of one city may be precluded from getting 
to and from their homes or work or from accessing 
emergency services if a key transportation 
thoroughfare floods in a neighboring city. Moreover, 
SLR response actions taken by one jurisdiction 
could have significant effects on their neighboring 
cities. For example, if one city decides to construct 
hard armoring structures—such as seawalls—to 
protect structures along much of its coastline, the 
ensuing erosion processes could remove most of 
the sand from the beaches in a neighboring city. 
These interconnected SLR impacts increase the 
importance of coordination, shared input, and joint 
planning. Even multi-jurisdictional planning efforts 
might be insufficient to adequately address future 
SLR impacts if they fail to include key landowners 

and stakeholders—such as utilities, railroads, 
Caltrans, State Parks, refineries, and ports—who 
will be necessary participants in making future land 
use decisions for the region. 

Responding to SLR Is Not Yet a 
Priority for Many Local Residents or 
Elected Officials

Many California Residents Do Not See Need 
for Immediate Action to Address SLR. Two 
of the barriers cited in the survey data shown 
in Figure 9 relate to public perceptions about 
the risk of SLR—the lack of public demand to 
take adaptation action and the lack of social 
acceptability of adaptation strategies. These 
dynamics were echoed in many of the interviews 
we conducted in preparing this report, and have 
been on display in some high-profile community 
mobilization efforts against proposed SLR 
adaptation actions in certain coastal communities 
in recent months. 

Much of the public lack of engagement about or 
resistance to coastal adaptation efforts seems to 
stem from two key factors. First, many California 
residents are generally unaware of projections 
about how SLR might impact them. Few 
communities have undertaken public awareness 
campaigns about SLR or broadly disseminated 
maps of areas that are projected to flood in the 
coming years. Moreover, potential SLR coastal 
flooding is not currently required to be disclosed 
during real estate transactions—in contrast with the 
risks associated with forest fires, earthquakes, or 
floods. (Existing flood risk notifications are based 
on historical flood events and therefore do not take 
potential SLR impacts into account.) California law 
requires that these potential hazards be disclosed 
to prospective property buyers. Because residents 
may not know about SLR predictions or see 
many obvious SLR-related impacts happening 
now, coastal adaptation actions likely are not a 
high priority for them to request from their local 
governments—especially compared to more current 
pressing concerns. Second, even many coastal 
residents who have some awareness that sea 
levels are projected to rise likely view the threat of 
SLR as being far off in the future. They therefore 
feel that for their local governments to take SLR 
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response actions that might affect their property 
values or lifestyle in the near future is premature 
and inappropriate—even if those actions are only 
planning for what future adaptation responses 
might be. For example, several coastal communities 
that drafted adaptation plans mentioning the 
possibility of relocating infrastructure in the future 
before it becomes flooded (sometimes referred 
to as “managed retreat”) have faced vociferous 
public backlash—largely because of residents’ 
concerns that such changes might impact their 
own properties now or in the future.

Local Elected Officials Currently Face 
Disincentives to Champion Unpopular 
SLR Response Actions. Resistance against 
taking aggressive action on SLR now is also 
demonstrated in the attitudes and actions of 
many local government leaders. As shown in 
Figure 9, 29 percent of the survey respondents 
identify the lack of leadership from elected officials 
as a big hurdle to making progress on coastal 
adaptation activities. This dearth of enthusiasm 
about adaptation may be somewhat predictable, 
as local officials typically try to reflect the priorities 
of their constituents. Additionally, the most intense 
impacts of SLR likely will not manifest for at least 
a decade—and perhaps multiple decades—into 
the future. Many current public officials may be 
disinclined to face the backlash and potential 
political consequences from enacting unpopular 
policies now when the evidence for and benefits of 
taking those actions may not be experienced until 
long after they are out of office. A lack of public 
support also makes it difficult for local governing 
entities to advance proposals for raising additional 
revenues—such as through new fees or taxes—to 
undertake adaptation projects now. Moreover, 
local officials may be reluctant to undertake any 
adaptation actions or policies that would limit future 
development or reduce existing property values in 
fear of restricting or reducing the local revenues 
on which they currently rely to provide government 
services.

Despite these disincentives, reluctance to 
champion coastal adaptation efforts is not a 
universal position across California’s cities and 
counties. Rather, as noted earlier, many California 
cities and counties are making some progress on 

SLR preparation activities, and examples exist of 
local elected officials around the state taking a 
leadership role in such efforts.

Protracted Process for Attaining 
Project Permits Delays Adaptation 
Progress

Several coastal professionals with whom we 
spoke in preparing this report reported that the 
lengthy process for attaining approvals from state 
and federal agencies to implement adaptation 
projects is a significant barrier to getting more 
projects underway. 

Achieving Approval for Coastal Adaptation 
Projects Is Complicated and Takes a Long Time. 
As with any development project along the coast 
or SF Bay, adaptation projects must go through 
a review and approval process and attain permits 
from numerous state and federal agencies to 
ensure they are not causing undue harm to the 
environment. Although such projects often differ 
from traditional construction and infrastructure 
projects in that they may be nature-based (such as 
sand dune or wetland restoration projects), they 
are not exempt from the standard environmental 
review process. Agencies that typically must grant 
regulatory approvals for coastal adaptation projects 
include the U.S. Army Corps of Engineers, the U.S. 
Fish and Wildlife Service, NOAA National Marine 
Fisheries Service, the Regional Water Quality 
Control Board, the California Department of Fish 
and Wildlife, the Coastal Commission (for projects 
in the coastal zone), and BCDC (for projects along 
the SF Bay). These agencies review potential 
projects to ascertain how they might affect fish and 
wildlife and their habitats, water quality, and public 
access to the shoreline.

In general, project proponents must submit 
separate permit applications (and associated fees) 
to each of the applicable agencies, each of which 
then undertakes its own independent review on its 
own time line. In addition, each regulatory reviewer 
typically imposes its own permit requirements, 
such as requiring activities to help mitigate any 
anticipated environmental impacts. Because these 
reviews are conducted independently from each 
other, in some cases one agency may impose 
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permit conditions that can duplicate or even 
contradict those required by a different agency.  
For example, while federal and state fish and 
wildlife agencies work to minimize project impacts 
on at-risk species, BCDC seeks to maximize public 
access to the bay shore. These goals can be in 
direct conflict, as imposing permit requirements 
to add public access infrastructure and increase 
human visitors can negatively impact wildlife. In 
such cases, the project proponents must negotiate 
between the agencies to develop a set of project 
requirements that they are capable of implementing. 
Due to the delays associated with these myriad 
reviews and ensuing requirements, SCC estimates 
that attaining permits for a typical adaptation 
project can take at least one year from when such 
applications are submitted. As discussed below, 
this protracted time line is particularly problematic 
for coastal adaptation efforts given the relatively 
narrow window for implementing certain types of 
projects.

SLR and Coastal Adaptation Projects 
Represent New Challenge for Existing 
Environmental Regulatory System. In general, 
the existing set of regulatory requirements for 
coastal projects was established several decades 
ago to protect against environmental damage 
that might be caused by development along the 
coast or SF Bay. Most of these requirements were 
developed long before SLR became a concern, 
and as such did not contemplate the types of 
adaptation projects currently being proposed or the 
coming challenges such projects are intended to 
address. For example, BCDC has long had policies 
against allowing sediment to be dumped or added 
within tidal waters to avoid filling in the SF Bay, 
which was a significant concern in the 1960s that 
led to BCDC’s creation and underlying statutory 
authority. However, many bay shore adaptation 
projects require the addition of sediment to build 
up existing tidal marshes and wetlands to enable 
them (and the wildlife that live there) to withstand 
higher water levels and waves. This disconnect has 
led to problems and delays with attaining BCDC’s 
approval for proposed wetland restoration projects 
in recent years. (As noted later, BCDC recently 
modified its Bay Fill policy to address this concern.) 

Similarly, to protect coastal resources the 
Coastal Commission has a rigorous process for 
evaluating and permitting coastal development—
such as hotels, houses, parking lots, or water 
treatment plants—that has historically posed a 
risk to such resources. The Coastal Commission’s 
regulatory review structure has not typically 
been faced with how to evaluate natural 
infrastructure projects that are intended to make 
the coastline more resilient and that can benefit 
the environment—such as “living shoreline” 
projects that add sand and plants to the shore to 
buffer wave action and enhance coastal habitats. 
(Certain other types of adaptation projects, such as 
relocating a road or infrastructure inland, however, 
may more closely resemble traditional development 
projects.) Because existing regulatory review 
policies were not developed to evaluate these 
new types of projects, they can face increased 
scrutiny, requirements, and delays compared to 
more traditional and familiar projects (such as 
adding piles of rocks to the shore to armor the 
coast ahead of a storm). The increased rigor, 
complication, and time for these reviews can in 
turn create disincentives for coastal communities to 
attempt innovative or nature-based approaches.

Permitting Approach Is Particularly 
Problematic for Climate Adaptation Projects. 
Complaints that the environmental permitting 
system is complicated and protracted are not 
unique to coastal adaptation projects. Such 
criticism has often been raised by proponents of 
many types of projects, including for traditional 
types of construction and development as well 
as nature-based projects such as those that 
restore streams or remove dead trees and dense 
underbrush from forests. However, such issues 
raise particular concerns for coastal adaptation 
projects for two key reasons. First, coastal 
communities face a pressing need to make 
progress on preparing for SLR before its impacts 
become more widespread, and this need will 
become increasingly urgent in the coming years 
as sea levels continue to rise. As discussed earlier, 
the next decade represents a crucial time period 
for implementing certain types of projects—such 
as enhancing coastal marshes—before rising water 
levels preclude their effectiveness. As such, coastal 
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communities cannot afford to wait at least a year to 
attain approvals for each project—nor, collectively, 
can the state, if it wants to improve SLR 
preparedness levels across California. Second, the 
state should be encouraging a wide complement 
of potential approaches to address SLR, including 
innovative natural infrastructure projects that 
provide environmental benefits. As discussed, the 
current regulatory review regime may be having the 
opposite effect.

While some limited examples of efforts to 
address these issues exist, they do not apply 
to coastal adaptation projects statewide. For 

example, as noted earlier, the SF Bay Area has 
created the regional SF Bay Restoration Regulatory 
Integration Team to expedite and simplify the 
permitting process for certain projects. This team 
is coordinating permit review and requirements 
across all the applicable state and federal agencies, 
however only for SF Bay Area wetland projects 
funded with local Measure AA funds. Additionally, 
CNRA has formed a work group to look into ways 
to coordinate and expedite regulatory review 
processes, but thus far that effort is limited to 
permits for forest health projects and does not 
apply to coastal adaptation.

STATE CAN HELP EXPEDITE LOCAL SLR ADAPTATION 
EFFORTS

As discussed earlier, the state has a strong 
interest in helping to ensure that local governments 
take sufficient actions to mitigate the potential 
economic, environmental, and public health risks 
associated with SLR. Moreover, given that delaying 
adaptation work can result in missed opportunities 
and higher costs, a strong case exists for the state 
to help remove barriers at the local level in order to 
expedite such work. 

State Can Play Key Role in Supporting 
Local Adaptation Efforts. Coastal communities 
must increase both the extent and pace of SLR 
preparation efforts if California is to avoid severe, 
costly, disruptive, and harmful impacts in the 
coming decades. The state has neither the capacity 
nor the authority to assume primary responsibility 
for planning, developing policies, or implementing 
response activities across California’s many coastal 
communities. Furthermore, local governments 
are most attuned to the particular needs and 
circumstances facing their communities. However, 
this does not mean the state should avoid any 
involvement in coastal adaptation activities—the 
statewide risks and potential impacts of inadequate 
preparation are too great. The state can play an 
important role in encouraging and supporting 
local efforts and helping to alleviate some of the 
challenges local governments face. For example, 
the state can use its over-arching position to help 

facilitate coordination across jurisdictions and take 
advantage of economies of scale by collecting and 
disseminating helpful information statewide. The 
state can also take action to ensure public trust 
resources like beaches, wetlands, and coastal 
access are preserved. Additionally, the state can 
help ensure that local adaptation efforts adequately 
address the needs of vulnerable communities that 
might not have the political or financial resources 
to guarantee they receive sufficient preparation and 
protection. 

State Cannot Bear Majority of Costs of 
SLR Preparation . . . The state does not have 
the fiscal resources to fund most of the coastal 
adaptation activities that ultimately will be needed 
to prepare for SLR. Nor would expecting statewide 
taxpayers to fully subsidize such activities be 
appropriate, given that most coastal properties 
and infrastructure are owned by and primarily 
benefit local governments or private entities. Local 
governments have the primary responsibility for 
planning, authorizing, maintaining, and operating 
their local infrastructure, and they—and their 
residents—correspondingly should pay the costs 
associated with those activities, including how 
their infrastructure may need to be modified for 
SLR. As is the case with most local infrastructure 
costs—including construction and maintenance of 
water and sewer systems, roads and transportation 

gutter

analysis full



www.lao.ca.gov

A N  L A O  R E P O R T

29

systems, and school facilities—the bulk of funding 
for climate adaptation activities will need to come 
from local sources. 

. . . However, State Investments Can Help 
Spur Other Actions. Because of the state 
interest in ensuring that coastal communities 
are adequately prepared, however, the state has 
made and will want to continue making some 
contributions to assist local governments in their 
SLR adaptation efforts. State dollars can serve as 
“seed money” that help to spur adaptation project 
planning efforts for which local governments cannot 
generate sufficient impetus or funding to get started 
on their own. Local governments report they often 
find obtaining local funding sources—such as new 
dedicated taxes, bonds, or loans—easier when 
they are requesting the monies to construct specific 
projects, in contrast to planning activities. As such, 

state funds play a particularly important role in 
helping support these initial stages of adaptation 
work. State funds can also be a key factor enabling 
the construction of adaptation projects, pairing 
with local funds to help partially offset what still will 
be significant upfront costs for local governments. 
This is consistent with the role the state has played 
as a contributing funder for many other types of 
local infrastructure projects. For example, the state 
frequently funds portions of local water supply 
and transportation projects, and contributes to 
the construction of local public school buildings. 
State funds could be especially important for 
large regional adaptation projects (which are more 
difficult and complicated to implement) and projects 
in economically disadvantaged communities (which 
often face additional challenges in generating local 
funding). 

RECOMMENDATIONS FOR LEGISLATIVE STEPS

LAO Recommendations 
Intended to Help Address Key 
Local Barriers, Help Expedite 
Adaptation Progress. While 
effectively preparing for and 
responding to SLR will be a difficult 
task for local governments, the 
threat is on its way. Consequently, 
the challenges local jurisdictions 
face will become significantly 
greater if they do not make 
additional progress in the coming 
years. We believe the Legislature 
can play an important role in 
helping to increase the types, 
pace, and scale of coastal 
adaptation efforts around the 
state. In this section, we make 
several recommendations for how 
the Legislature can help alleviate 
some of the key barriers to coastal 
adaptation that local governments 
are experiencing. Figure 12 
summarizes our recommendations, 
which we discuss in more detail 
below.

Figure 12

Summary of LAO Recommendations to Support and Enhance 
Coastal Adaptation Efforts 

 9 Foster Regional-Scale Adaptation
• Establish and assist regional climate adaptation collaborative groups.
• Encourage development of regional coastal adaptation plans.
• Support implementation of regional adaptation efforts. 

 9 Support Local Planning and Adaptation Projects
• Increase assistance for cities and counties to plan for sea‑level rise (SLR).
• Support coastal adaptation projects with widespread benefits.
• Facilitate monitoring of state‑funded demonstration projects. 

 9 Provide Information, Assistance, and Support
• Establish the California Climate Adaptation Center and Regional Support Network.
• Develop a standard methodology for economic analyses of SLR risks and responses.
• Require a review of how regulatory permitting processes can be made more efficient. 

 9 Enhance Public Awareness of SLR Risks and Impacts
• Require coastal flooding disclosures for real estate transactions.
• Require that state‑funded adaptation plans and projects include robust public 

engagement.
• Direct state departments to conduct public awareness campaign about threats posed 

by SLR.
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Foster Regional-Scale Adaptation 

More widespread collaboration and planning 
for the inter-jurisdictional effects of SLR not 
only will help contribute to greater statewide 
coastal preparedness, it can also help address 
coastal communities’ challenges with limited 
funding, information, and capacity. We have three 
recommendations for how the Legislature can 
foster adaptation efforts at the regional scale.

Establish and Assist Regional Climate 
Adaptation Collaborative Groups. We 
recommend the Legislature support climate 
adaptation work at a regional scale. Specifically, 
we recommend establishing collaborative groups 
in several regions across the state to plan together 
and learn from each other regarding how to 
respond to the effects of climate change. These 
groups can help build on some of the nascent 
collaborative efforts on climate adaptation that are 
already underway in some regions but help make 
them more consistent, sustainable, and available 
across all areas of the state. 

By sharing information and resources, such 
groups have the potential to address many of 
the adaptation barriers identified by coastal 
professionals. They can help with coordinating how 
to respond to cross-jurisdictional climate impacts, 
creating efficiencies and economies of scale, and 
building capacity through shared learning and 
pooling of resources. Participants should primarily 
include representatives from local governments, 
but the groups should also create a forum for them 
to liaison with other key planning partners such as 
community-based organizations, state agencies, 
and utilities. 

While collaboration will be particularly helpful for 
SLR preparation because of the cross-jurisdictional 
effects of coastal flooding, we believe limiting the 
scope of these groups solely to coastal regions 
and issues would be a missed opportunity. Local 
governments must confront and plan to address 
multiple climate-related challenges, including an 
increased risk of wildfires, droughts, and incidents 
of extreme heat. Working with and learning from 
regional neighbors will be not only helpful but 
essential in all of these interrelated efforts.

In implementing this recommendation, the 
Legislature will want to carefully consider how to 
define and delineate regions, how many regions to 
fund, and which entities should serve as the fiscal 
and administrative agents for the groups. These 
collaborative groups should be large enough to 
encompass impacts that will affect the whole region 
and take advantage of economies of scale, but 
not so large that they inevitably overlook important 
issues, concerns, and constituents specific to the 
region. Moreover, they should consider natural 
processes that will impact participants similarly 
(such as tidal impacts and sand migration patterns) 
around which regional planning makes particular 
sense. Based on existing regional models and 
feedback we solicited in researching this report, 
we think the state should look to fund around 10 or 
12 collaborative groups. Because of its experience 
administering climate mitigation programs and 
its current work establishing a regional program 
pursuant to SB 1072 (as mentioned on page 18), 
we recommend the Legislature direct SGC to 
administer this program, including developing 
criteria for selecting regions and regional 
leads, soliciting applications, and choosing the 
collaborative leads for each region. The seven 
existing ARCCA groups highlighted in Figure 7 on 
page 17 may be appropriate entities to lead this 
effort in some regions because of their previous 
work and relationships, but this may not be the 
case in all areas of the state. Moreover, not all 
counties are covered by the existing ARCCA 
groups.

In order to sustain the regional groups on an 
ongoing basis, we recommend providing them 
with an annual appropriation. The amount of 
state funding to provide to each region should 
be sufficient to support a couple staff members, 
administrative costs, and regular opportunities 
to plan and share information together (such as 
meetings and conferences)—perhaps around 
$500,000 per region annually. The overall cost to 
the state will depend upon how many regions the 
Legislature chooses to fund. This level of consistent 
base funding should make certain the groups can 
be sustained, however it will not be sufficient to 
fund all of their activities. To ensure local buy-in and 
accountability that the groups’ work remains helpful 
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and relevant to them, collaborative participants 
should also be expected to contribute to the 
groups’ costs and operations. These contributions 
could include in-kind staff time and involvement as 
well as a physical location to house the staff and 
group’s operations. 

Encourage Development of Regional Coastal 
Adaptation Plans. In addition to establishing and 
sustaining forums for regional collaboration around 
climate issues, we also recommend the Legislature 
support those groups in developing coastal 
adaptation plans. These plans should address 
key vulnerabilities and risks that SLR poses to 
the region, as well as adaptation strategies the 
region will take to address them. We envision such 
a regional plan as distinct from planning efforts 
occurring at the individual city and county levels in 
that it would focus on more broad, interconnected, 
cross-jurisdictional issues that would be outside 
the scope of single-jurisdiction plans and projects. 
Additionally, we view these plans as an opportunity 
to incentivize the region to work together to help 
address the needs of under-resourced communities 
that might not be able to adequately prepare if left 
to plan their own, as well as public trust resources 
which benefit all local constituents. The plans 
should not be simply a collection of unrelated 
vulnerabilities and projects compiled by the region 
but rather should be focused on issues that have 
cross-jurisdictional importance. To ensure this 
emphasis, we recommend the Legislature require 
that these plans be focused on three categories of 
regional issues:

•  Interrelated natural effects such as erosion 
and sand migration patterns, as well as 
wetlands that buffer wave action.

•  Interrelated human impacts such as 
addressing potential flooding in important 
transportation corridors and for important 
infrastructure that affect multiple jurisdictions.

•  Key regional priorities such as addressing 
the needs of vulnerable communities, 
preserving public access to the shoreline, and 
protecting natural resources such as beaches 
and coastal habitats.

Because these regional coastal adaptation 
plans would be coordinated and developed by the 

regional collaborative groups described above, we 
similarly recommend the Legislature task SGC with 
their administration. We recommend the Legislature 
direct SGC to develop criteria for what the plans 
should include (pursuant to priorities specified 
in legislation), what types of entities should be 
included in the development process, as well as 
a process for reviewing and approving the plans 
once they have been developed to ensure they 
meet the required elements. We recommend the 
Legislature appropriate funding for grants that SGC 
would allocate to the regional collaborative groups 
to support the development of these plans. The 
state has provided funding for regional plans in 
other sectors that can serve as models for these 
coastal adaptation plans. These include regional 
transportation plans, integrated regional water 
management plans, and sustainable communities 
strategies. Based on these examples, we estimate 
that a few million dollars per region is a reasonable 
amount to provide for plan development. Assuming 
the state establishes between six and eight 
collaborative groups that encompass the coast, 
adopting this recommendation would have an 
overall one-time cost of $15 million to $30 million. 
This amount likely would not be sufficient to cover 
all costs for these planning efforts, but we believe 
expecting that local governments contribute a 
share of the costs is reasonable.

While the state’s regions face a number of 
climate-related challenges for which they have to 
prepare, we recommend focusing state support 
for this initial planning effort on coastal adaptation. 
Because of its cross-jurisdictional impacts and 
imminence, we think SLR is a fitting issue for 
the state to select for a pilot regional adaptation 
planning initiative. As such, only the regional 
collaborative groups containing coastal counties 
would be eligible for this proposed planning 
grant. Limiting the exercise in this way can help 
participating cities and counties undertake and 
accomplish the work more quickly compared to if 
they had to also address potential regional impacts 
from wildfires, droughts, and heat. (The state 
should not prohibit regional collaborative groups 
from widening the scope of their adaptation plans 
should they wish to do so, but should only provide 
funding for a targeted coastal focus.) If this regional 
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planning exercise proves to be productive and 
effective, the Legislature could consider funding 
similar efforts to address other climate threats in 
the future. 

In areas where planning efforts already are 
underway, regional coastal adaptation plans can 
build upon and connect work that has already 
been undertaken by individual cities and counties, 
help fill in gaps, and focus the emphasis on issues 
of regional importance. In other areas of the 
state where fewer planning efforts have yet been 
undertaken, more initial research and planning will 
be needed. Additionally, an overall regional plan 
could encompass sub-regional plans and projects 
based on what makes the most sense for the 
region. For example, the adaptation plan for the SF 
Bay Area may be divided into a set of interrelated 
strategies for the North Bay that differ from those 
developed for the East Bay. 

Consistent with many other local planning 
efforts—including LCPs—we do not propose 
making the development of regional coastal 
adaptation plans a required state mandate. Even 
if the Legislature were to make these planning 
efforts optional, we believe most jurisdictions and 
regions would participate. This is because coastal 
communities already have a rationale to seek to 
avoid the potential damages and disruption from 
SLR; the state providing a forum, structure, and 
funding to undertake regional planning can help 
remove barriers and facilitate those communities 
taking essential steps to meet those objectives. 
Additionally, implementing our recommendation to 
provide future project funding that is contingent 
upon the development of these plans—as 
discussed next—would provide incentives for cities 
and counties to participate in these regional efforts.

Support Implementation of Regional 
Adaptation Efforts. Once they have developed 
coastal adaptation plans, we recommend the 
Legislature provide some funding to help regions 
begin implementing the projects identified in those 
plans. Because of its experience in allocating 
grants for coastal projects, we recommend the 
Legislature task SCC with administering this 
program. As noted earlier, the need for funding to 
undertake projects is a primary barrier for coastal 
communities seeking to prepare for SLR. The state 

making a commitment to help assist in the funding 
of projects—even if it might be appropriated across 
multiple years—will help incentivize participants 
to spend time on collaborative planning. State 
contributions for implementing larger-scale, 
multiyear coastal adaptation projects will be 
particularly important because such projects likely 
will be more logistically complicated and expensive 
to undertake if multiple jurisdictions are involved. 
As discussed earlier, we recommend the state 
require that local governments also acquire funding 
contributions from other sources for these projects. 

Estimating an appropriate range of funding 
for the state to provide for coastal adaptation 
projects is difficult until regional plans and 
priorities are developed and submitted. However, 
stakeholders whom we interviewed for this report 
emphasized that having some certainty that 
project implementation funding will be available 
and forthcoming from the state will be a critical 
factor for ensuring robust participation by local 
governments in the planning process. Given the 
magnitude of the threats posed by SLR, regional 
projects could easily cost billions of dollars. 
Because local governments likely will not be ready 
to spend these funds for a few years—until after 
they complete regional plans and initial project 
design work—the Legislature could select an initial 
target amount to plan to set aside now and revisit 
that amount as plans and project proposals are 
developed, particularly in the context of its other 
spending priorities. For example, if the Legislature 
is considering asking voters to approve a new 
general obligation bond for climate adaptation 
in the coming years, it could reserve a portion 
of these funds for regional coastal adaptation 
projects.

Support Local Planning and 
Adaptation Projects

Not all SLR preparation efforts are appropriate 
to undertake at the regional scale. Individual cities 
and counties also will need to address anticipated 
impacts within their own jurisdictions that do not 
have a regional impact. Moreover, communities 
around the state share the need to learn more 
about which types of coastal adaptation strategies 
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are most effective. We have three recommendations 
to help achieve these objectives.

Increase Assistance for Cities and Counties 
to Plan for SLR. While some SLR impacts would 
be covered by our proposed regional planning 
effort, this would not preclude the need for cities 
and counties to plan for how they will address their 
more localized vulnerabilities. We recommend the 
Legislature provide additional support for individual 
jurisdictions to continue to plan for the effects of 
SLR. Specifically, we recommend the Legislature 
appropriate funding to SCC for a grant program 
that would offset a portion of local governments’ 
costs for conducting vulnerability assessments, 
adaptation plans, and detailed plans for specific 
projects. This would continue previous efforts 
funded through SCC’s Climate Ready Program. 
The funding would help communities that have not 
yet completed the initial steps of the SLR planning 
process. Moreover, even cities and counties 
that have completed vulnerability assessments 
and adaptation plans report a need for financial 
assistance in developing detailed project plans 
and feasibility studies, and in proceeding through 
the environmental permitting process—activities 
for which obtaining private financing is often more 
difficult.

Based on indications from previous rounds of 
Climate Ready Program grant funding, we find that 
roughly $5 million per year for the next five years 
would be reasonable to help local governments 
make additional progress in SLR planning. After 
five years the Legislature can reassess the need 
to continue providing these planning funds, 
or whether by that point the local demand for 
funding has largely shifted from planning to project 
implementation. These planning funds would be 
in addition to the $1.5 million per year in ongoing 
Greenhouse Gas Reduction Fund monies the 
Coastal Commission currently uses to support local 
governments in planning for SLR and updating their 
LCPs. (The Coastal Commission uses half of these 
funds for local grants and half for staff support.)

Support Coastal Adaptation Projects With 
Widespread Benefits. In addition to planning 
funds, we also recommend the Legislature support 
local jurisdictions in undertaking coastal adaptation 
projects. As discussed, project implementation 

funding is the most significant barrier to adaptation 
progress cited by coastal professionals, and state 
funding plays a crucial role in helping to spur 
investments from other sources. However, limited 
state funding should not be used to benefit a small 
number of private property owners, but rather be 
targeted for projects with widespread benefits. 
To this end, we recommend the Legislature 
appropriate funding explicitly to support these 
types of projects. Specifically, we recommend the 
Legislature provide funding to SCC to administer a 
competitive grant program for coastal adaptation 
projects that fall under at least one of the following 
four categories:

•  Pilot Demonstration Projects to Test 
Adaptation Strategies. Such projects 
should be designed to experiment with 
innovative approaches, learn about which 
strategies are—or are not—most effective 
in different conditions, and include methods 
for disseminating lessons learned to other 
jurisdictions. 

•  Projects With Broad Public Benefits. Such 
projects should protect public resources such 
as beaches, wetlands, shoreline access, and 
fish and wildlife habitat. 

•  Projects for Critical Infrastructure. Such 
projects should demonstrate that they 
address significant risks to public health and 
safety by reducing potential damage to public 
infrastructure such as water treatment plants 
or highways.

•  Projects Addressing the Needs of 
Vulnerable Communities. Such projects 
should benefit communities in which a large 
proportion of residents have comparatively 
low incomes and therefore likely would not 
otherwise be able to undertake adequate SLR 
preparation.

Facilitate Monitoring of State-Funded 
Demonstration Projects. We recommend the 
Legislature facilitate some multiyear monitoring, 
evaluation, and future modification—or “adaptive 
management”—of coastal adaptation projects. 
Specifically, we recommend that state grants 
provided for construction of coastal adaptation 
projects intended to pilot new approaches—as 
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described above—also include sufficient funding 
to conduct several years of post-construction 
follow-up activities. The Legislature can direct 
SCC to design adaptation project grant awards to 
support these additional costs.

In order to verify which types of coastal 
adaptation projects are most effective, project 
implementers will need to continue to observe 
and potentially modify them after construction is 
completed. While ongoing monitoring and adaptive 
management is recommended for any type of 
project—especially those that are nature-based—
such practices are particularly essential for coastal 
adaptation projects for two reasons. First, because 
of the unprecedented challenge that SLR presents, 
many response strategies will necessarily be new 
and untested. Second, conditions will shift as sea 
levels rise, potentially affecting the project’s original 
design and performance. These uncertainties add 
to the need to monitor the project to evaluate 
whether modifications are necessary in the coming 
years. 

In most cases, when the state provides grant 
funding for capital projects, responsibility for 
undertaking—and paying for—post-construction 
activities such as maintenance and monitoring falls 
to the grantees. Because of the oft-mentioned 
fiscal constraints local governments face, however, 
such activities do not always take place at a robust 
level. For these coastal adaptation projects, we 
believe a strong rationale exists for the state to help 
support such costs and ensure that meaningful 
scientific monitoring and adaptive management 
occur. This is because of the statewide usefulness 
of learning lessons from new and innovative coastal 
adaptation projects, as well as the importance to 
the public of ensuring their ultimate success in 
mitigating SLR impacts. We believe that the state 
helping to fund such follow-up work will ensure 
that it takes place and thereby help to inform the 
quality and amount of knowledge about effective 
adaptation strategies across the state. That, in turn, 
can help address the need that local governments 
cite for additional information about the trade-offs 
of coastal adaptation strategies. Post-construction 
follow-up activities can help answer the key 

questions of “how well does the strategy work, 
does it last, and how can we make it work better?” 
To this end, we recommend the state require that 
as a condition of receiving state funding, local 
grantees must submit regular project reports 
to SCC summarizing project performance and 
lessons learned. SCC could then disseminate this 
information through the aforementioned regional 
climate collaborative groups and the California 
Climate Adaptation Center and support network we 
propose below.

While the amount needed for these follow-up 
activities will vary by project, a rough guideline 
might be about 10 percent of the amount provided 
for construction. For example, if SCC allocated a 
grant of $10 million to construct a living shoreline 
project, it might then also provide an additional 
$1 million to be used over several years for 
monitoring and adaptive management. This 
proportional approach likely will not cover all of 
the associated costs. As with project construction 
costs, state funding can help enable and enhance 
monitoring efforts, but project proponents 
should be expected to help pay the full costs of 
post-construction activities. 

In addition to project-specific follow-up 
activities, we recommend the Legislature allow 
SCC to use a portion of adaptation project funds 
to conduct—or award grants for another entity 
to conduct—large-scale scientific monitoring on 
coastal conditions. For example, this could include 
tracking changes in beach width along a whole 
region of coastline—rather than each jurisdiction or 
project grantee having to conduct such monitoring 
for its own portion of beach. Such larger scale 
monitoring not only could take advantage of 
economies of scale, it also could allow for analyses 
across different locations to test the effectiveness 
of strategies employed in one area as compared to 
those in another.

Implementing this recommendation need 
not require a separate appropriation from the 
Legislature. However, the Legislature should 
consider these post-construction costs when 
determining the overall amount it wants to 
appropriate for coastal adaptation. 
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Provide Information, Assistance, and 
Support

As discussed earlier, local governments are 
struggling with how to determine next steps 
in preparing for SLR and seeking tools to help 
make such decisions. The state is uniquely 
positioned to take advantage of economies 
of scale, centralized communication forums 
and expertise, and state-level authority to help 
support local adaptation efforts. We have three 
specific recommendations to help advance these 
objectives.

Establish California Climate Adaptation 
Center and Regional Support Network. We 
recommend the Legislature establish a system 
for providing technical support and information to 
local governments on adapting to climate change 
impacts. The goal of this system would be to 
connect practitioners undertaking adaptation 
work with state policy and guidance, useable 
scientific information, and technical assistance 
that is both easily accessible and applicable. This 
system would seek to address local governments’ 
frequently expressed need for “a person to call” 
to answer their questions and provide real-world 
advice, guidance, expertise, and examples of 
how to proceed with adaptation work. Because of 
the many climate-related challenges facing local 
governments, we recommend this effort not be 
limited to coastal adaptation and the threat of SLR 
but rather be designed to support a broad array of 
climate adaptation efforts. 

Specifically, we recommend the Legislature 
establish the California Climate Adaptation Center 
with funding for a staff of roughly 20 employees. 
We estimate this would cost a few million dollars 
annually. We recommend that about half of these 
employees be located in a central location—such 
as Sacramento—and represent expertise in several 
disciplines essential to adaptation work. For 
example, these could include experts in planning, 
engineering, land use law, finance, and community 
outreach. The remaining staff could be located in 
regional locations—ideally co-located with staff 
from our proposed regional climate collaborative 
groups—so they can be an easily accessible 
and familiar “go-to” resource for nearby local 

governments. These regional staff should seek to 
develop robust relationships at the local level and 
be engaged in local planning and collaborative 
meetings and efforts. Regional-based staff should 
work together with Center-based staff as a network 
to share information and best practices across 
the state, disseminate updates and guidance from 
various state agencies to local governments, as 
well as provide feedback from local governments 
back to state policymakers about challenges and 
needs at the local level. The Center should also be 
charged with establishing formal partnerships with 
the state’s universities and coastal researchers to 
help provide a bridge between local governments 
and the latest scientific information. Because of its 
work overseeing the Integrated Climate Adaptation 
and Resilience Program, we recommend the 
Center be housed under OPR as an expansion of 
that effort. As discussed earlier, that program is 
intended to develop a cohesive and coordinated 
response to the impacts of climate change across 
the state. 

Develop Standard Methodology for Economic 
Analyses of SLR Risks and Responses. We 
recommend the Legislature require OPC to contract 
for development of a standardized methodology 
and template for conducting economic analyses of 
SLR risks and adaptation strategies. This template 
can serve as a model for local governments to 
use in conducting their own analyses to assess 
their local risks and the best options for taking 
action. It should guide local governments on 
how to undertake such an analysis, as well as 
include a database of pre-populated statewide 
data (such as employment data by sector) which 
local governments can download in lieu having to 
search for it on their own. In addition to traditional 
market-based factors, this methodology should 
provide a framework for how local governments 
might assign value to nonmarket factors such 
as ecosystem services and maintaining—or 
losing—local beaches. Moreover, it should help 
local governments in evaluating the economic 
implications of a no action alternative to help them 
truly assess the trade-offs of potential adaptation 
steps they might be considering.

Providing such a tool for local governments 
across the state to use would achieve three 
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important goals. First, the availability of such a 
tool likely would lead to more local governments 
conducting in-depth analyses of how SLR 
might impact their communities. This increased 
awareness can in turn help spur additional 
preparation efforts across the state and make 
sure such efforts are more data driven and cost 
effective. Second, the state completing this 
activity can take advantage of economies of scale 
and save taxpayers the costs of many individual 
local governments having to develop or pay the 
full costs of such work on their own. While local 
governments still will incur some costs to undertake 
a customized local economic assessment, 
their expenses will be lower since they will not 
have to start “from scratch.” Third, a consistent 
methodology would allow the state to compare and 
compile data across jurisdictions that conduct such 
analyses to get a sense of statewide economic risk 
and inform how future state investments should be 
targeted.

Understanding the costs and benefits of various 
adaptation approaches—including the implications 
of avoiding taking action—is essential input for local 
governments weighing the trade-offs of how they 
should proceed. Moreover, such information will be 
key for them to explain and defend their decisions 
to local constituents—especially when such 
decisions might be politically unpopular.

In order to support the development of a 
standardized methodology and template, we 
estimate that OPR would need roughly $1 million 
in one-time funding. A handful of examples of such 
economic analyses exist that can serve as models 
for developing a statewide template, including 
those conducted for San Diego County, the City 
of Imperial Beach, and the five-state Mid-Atlantic 
region along the east coast of the U.S.

Require Review of How Regulatory Permitting 
Processes Can Be Made More Efficient. We 
recommend the Legislature direct CNRA to explore 
and implement options for a more coordinated 
and efficient regulatory review process for coastal 
adaptation projects, and to report back to the 
Legislature on suggestions for improvement. 
This would be similar to the work the agency is 

undertaking to help simplify and expedite the 
permitting process for forest health projects. CNRA 
might identify ways to improve current processes 
without changes to statute or additional resources, 
such as by directing departments to consult with 
each other during their permit review process and 
to coordinate the conditions and requirements 
they impose on project proponents. CNRA’s review 
might also reveal that changes to current law or 
regulations are needed to address existing permit 
complications. For example, BCDC recently revised 
its policies to allow for the placement of increased 
amounts of sediment along the shore of the 
SF Bay for projects that will restore and enhance 
the natural habitat. Additionally, CNRA should 
look at the degree to which additional funding 
might be necessary to help expedite review and 
implementation of coastal adaptation projects. The 
agency should also evaluate the example of the 
SF Bay Restoration Regulatory Integration Team 
to see if similar practices could and should be 
replicated in other regions of the state.

The state’s environmental permitting system is 
designed to protect valuable public trust resources. 
We are not recommending these important 
protections be repealed, removed, or ignored. 
However, the current protracted review process 
is both causing undue delays for implementing 
coastal adaptation projects and inhibiting innovative 
approaches that need to be tried and tested. 
Because the state has a vested interest in local 
governments making progress in preparing for 
SLR and avoiding potential damage—and in them 
taking such action soon—we recommend reducing 
regulatory obstacles that currently prevent them 
from doing so.

Implementing this recommendation will not 
have any upfront costs for the state. CNRA’s 
review, however, could conclude that significantly 
expediting permit review time lines would require 
hiring additional state department staff. The 
Legislature could then decide if a compelling case 
exists that departments cannot implement CNRA’s 
suggested changes within existing resources and 
whether to provide additional funding to improve 
permitting processes.
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Enhance Public Awareness of SLR 
Risks and Impacts

Coastal communities cite the lack of support 
for—and, in some cases, direct resistance to—
coastal adaptation activities from the public and 
locally elected leaders as a key barrier to SLR 
preparation. This is primarily due to a lack of 
public awareness about coming threats and the 
need to address SLR. As such, we offer three 
recommendations for how the state can help build 
such awareness.

Require Coastal Flooding Disclosures for 
Real Estate Transactions. We recommend the 
Legislature adopt legislation requiring that the sale 
of coastal properties in areas at risk of flooding 
from SRL be accompanied by a “Vulnerable 
Coastal Property Statement.” This would help to 
ensure that buyers are aware of the risks posed 
by SRL and other coastal hazards. Instituting 
such a requirement would be comparable to 
the real estate disclosures currently required for 
properties at risk of forest fires, earthquakes, 
or other types of flooding. Requiring this 
information would help spread awareness about 
SLR among the public and allow Californians to 
make informed decisions about the risk they are 
assuming before purchasing coastal properties.

Implementing this recommendation would 
necessitate the state determining how to define 
which areas—and encompassed properties—
should be designated as “vulnerable” and require 
disclosures. Moreover, the state would have 
to decide which time lines and assumptions to 
make in selecting from the many potential SLR 
scenarios that scientists have developed. Several 
tools exist that could be utilized to draw these 
maps, including the CoSMoS system developed 
by USGS that incorporates coastal erosion trends. 
We recommend the Legislature direct OPC to 
assemble a technical advisory committee to help 
determine the best approach for implementing 
this recommendation, including a process for 
how often the maps should be updated to reflect 
updated projections.

While uncertainty exists around the degree 
and time line for SLR, this is no different from 
the natural hazards for which the state already 

requires real estate disclosures. The state has 
already determined that despite the inherent 
uncertainty, alerting purchasers when a property 
faces a potential risk of future damage from 
earthquakes, fires, or floods is important public 
policy. The same rationale applies to potential—
and, in some areas, probable—coastal flooding. 
Indeed, the case for coastal disclosures is 
arguably even stronger since the certainty of 
some amount of SLR occurring is greater than 
that associated with threats such as earthquakes.

We acknowledge that implementing this 
recommendation has the potential to impact local 
property tax revenues if such disclosures result 
in a reduction in the market value of affected 
coastal properties. Specifically, if a property sells 
for a lower price than it otherwise would have 
because of the buyers’ heightened awareness of 
SLR-related flood risks, the local governments 
would receive less local property tax revenue 
than if it sold for a higher price. As noted earlier, 
to the degree local property tax revenues drop, 
this also could affect the state budget. This is 
because the California Constitution requires that 
decreases in certain local property tax revenues 
used to support local schools be backfilled by 
the state’s General Fund. Despite these potential 
implications, we believe a strong case still exists 
for the state to facilitate greater public awareness 
about the risks that buyers are assuming when 
purchasing certain coastal properties. Moreover, 
the value of properties that experience flooding 
when sea levels reach higher levels will eventually 
decrease regardless of whether or not the state 
requires disclosure warnings.

Require That State-Funded Adaptation 
Plans and Projects Include Robust Public 
Engagement. If the Legislature opts to establish 
new grant programs to support coastal adaptation 
planning and projects at the regional and local 
levels, we recommend it ensure public outreach 
and engagement are key components of those 
programs. Specifically, in the statutes it adopts 
to create these programs, we recommend 
directing implementing departments—such as 
SGC and SCC—to include meaningful public 
involvement requirements in the criteria they 
develop for adaptation planning and project 
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grant programs. We also recommend requiring 
that the administering departments validate 
the adequacy of the public engagement efforts 
that were undertaken by grant recipients before 
approving final plans and grant awards. That is, 
final approval of plans and grants by the state 
should be contingent upon the grantee showing 
evidence that it met state requirements for public 
engagement.

Outreach to and participation of the 
public will be essential to both regional and 
single-jurisdiction planning processes to help 
develop societal awareness about SLR and 
climate risks and to build acceptance for the 
adaptation steps that will be undertaken. 
Moreover, to ensure the needs of vulnerable 
communities are included and accurately reflected 
in the plans and proposed projects, undertaking 
broad-based outreach efforts in coordination with 
community-based organizations is important. 

Direct State Departments to Conduct Public 
Awareness Campaign About Threats Posed by 
SLR. We recommend the Legislature direct state 
departments to intensify their efforts to increase 
public awareness of the time lines, risks, and 
options for addressing SLR. This should include 
developing resources which local governments 
can use in their own local public education efforts, 
such as templates for social media campaigns, 
posters and signs, and easily customizable 
inundation maps. While certain state departments 
have developed some resources—such as 
reports, fact sheets, and webinars—most are not 
widely disseminated and many are not particularly 
user-friendly. For example, many documents 
contain technical scientific language and do not 
clearly explain how SLR will affect California 
residents’ daily lives in the coming years.

We believe that state-level efforts to educate 
the public about SLR can help local governments 
in several ways. Among the most important 
potential benefits would be to help the public 
better understand the potential risks associated 

with SLR and develop a sense of engagement 
in and urgency for taking action. Not only could 
this reduce the active public resistance that 
some local governments are encountering in 
their SLR preparation activities, it could foster an 
atmosphere of organized support and advocacy 
for such efforts. Moreover, greater awareness 
could build encouragement for—and pressure 
on—local officials to take action. Another key 
advantage of undertaking such a campaign on a 
statewide basis is that it would preclude the need 
for each individual coastal community to develop 
such materials and strategies on its own, thereby 
saving taxpayer money. 

We recommend the Legislature direct state 
departments to focus on increasing public 
awareness and disseminating information 
within their existing resources by making it a 
priority within their regular operations. This 
could include BCDC, SCC, and the Coastal 
Commission dedicating a small portion of the 
annual funding that they receive from NOAA to 
implement the federal Coastal Management Act 
towards expanding public awareness activities. 
Additionally, OPC reports that it recently entered 
a contract for roughly $200,000 to initiate a 
public awareness campaign about SLR, which is 
a positive step in this effort. We recommend the 
Legislature request regular updates from OPC 
on the progress and perceived effectiveness of 
this campaign and what additional steps might 
be merited—including, potentially, expanding the 
scope and reach of this work. The Legislature can 
then evaluate whether additional appropriations 
might be merited in the future to make these 
efforts more widespread and effective. The “Save 
Our Water” water conservation campaign that 
the state undertook during the recent statewide 
drought can serve as an example of this type 
of effort, however that was a more expansive 
and expensive initiative than what we are 
recommending here. 
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FUNDING OPTIONS FOR  
IMPLEMENTING RECOMMENDATIONS

Multiple Funding Options Available. Given 
the relatively limited level of state involvement and 
funding in supporting local coastal adaptation efforts 
thus far, many of our recommended actions—
unsurprisingly—would result in additional costs. We 
do not identify specific funding sources for each 
activity, as the Legislature has multiple options upon 
which it could rely.

Some of the costs associated with our 
recommendations could be significant, such as if 
the state opts to play a large role in supporting and 
expanding implementation of coastal adaptation 
projects. The state would need to rely on funding 
sources that can support significant—multimillion 
dollar—levels of spending for such projects, such as 
the General Fund or the Greenhouse Gas Reduction 
Fund. Other recommended actions, however, 
encompass more modest steps that are intended to 
help support local governments in their preparation 
efforts. For these activities—such as supporting 
regional climate collaborative groups or developing 
a template for undertaking economic analyses—
the Legislature also has the option of using 
funding sources that are able to support smaller, 
less-costly expenditures. Such sources include the 
Environmental License Plate Fund, which provides 
roughly $50 million annually from the sale of license 
plates for environmental programs and projects. The 
state has used this fund to support some coastal 
activities in the past. Additionally, over $30 million 
remains unappropriated that voters authorized for 
coastal restoration and adaptation activities via 
Proposition 68, the 2018 natural resources bond. 
The Legislature could direct these resources for 
implementing some of our recommendations—
particularly for supporting adaptation projects. As 
noted earlier, the Legislature is also contemplating 
proposals to ask voters to approve a new general 
obligation bond targeted for climate adaptation 
activities, which would obligate future General Fund 
dollars to repay the bond.

Both State and Local Governments Could 
Look to Alternative Funding Sources to Support 
Adaptation Activities. In addition to the funding 

sources upon which the state has historically relied 
for coastal activities—the General Fund, general 
obligation bonds, the Greenhouse Gas Reduction 
Fund, and the Environmental License Plate Fund—
the Legislature could also prioritize other existing 
sources to increase support for coastal adaptation 
activities. For example, the Legislature could direct 
CalOES to use a portion of the federal funds the 
state often receives from FEMA through the Hazard 
Mitigation Grant Program for these purposes. As 
discussed earlier, the state receives significant 
amounts of these funds in years after it experiences 
federally declared disasters. The Legislature 
historically has deferred to CalOES on how to utilize 
these funds, and with a few limited exceptions, 
thus far the department has not targeted coastal 
adaptation projects as a priority area of focus. 
The Legislature could also direct Caltrans and the 
California Transportation Commission to place a 
greater priority on SLR adaptation projects in its use 
of transportation funds along the coast. 

Similarly, local governments likely also will need 
to identify funding sources to support intensified 
climate adaptation efforts. This could include 
designing adaptation projects that allow them to 
take advantage of other available funding sources 
such as those targeted for transportation, recreation, 
or water system infrastructure maintenance and 
replacement projects. For example, if a local 
government already has plans to upgrade an aged 
water treatment plant using rate-payer funding, it 
could incorporate features that would make the 
project more resilient to future SLR, such as by 
elevating or moving key components of the facility.

Local governments could also pass new taxes, 
fees, or bonds at the local level. A few examples of 
such strategies have already been approved by local 
voters. These include Measure AA in the nine-county 
SF Bay Area (which imposed a new parcel tax to be 
used for shoreline restoration projects), Proposition 
A in the City of San Francisco (which authorized 
a $425 million local general obligation bond to 
repair and improve the Embarcadero seawall), and 
Measure W in Los Angeles (which imposed a parcel 
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tax to be used for stormwater capture projects that 
improve water quality and may also increase water 
supply in the face of climate change and increased 
droughts).

Larger Fiscal Context of Implementing 
LAO Recommendations. For all of the state 
funding sources we have identified as options for 
implementing our recommendations—both large 
and comparatively smaller—the Legislature already 
faces many competing priorities. Directing funding to 
implement our recommended actions and support 
local governments in their coastal adaptation efforts 
would mean less funding available from any of these 
sources for other state expenditures. As with all its 
budgetary decisions, the Legislature will have to 
balance its multiple priorities. While spending on 
coastal adaptation now to prevent higher disaster 
response and recovery costs in the future makes 
sense, this is not the only pressing issue facing the 
state and its budgetary resources. For example, 
the Legislature has also set important goals for 
addressing housing and homelessness, paying 

down unfunded pension obligations, and expanding 
access to child care and health care—all of which 
could create pressures for additional state funding. 
Moreover, multiple indicators suggest an economic 
slowdown could be on the horizon, which would 
constrain state revenues and further complicate the 
Legislature’s budget decisions. The same types of 
fiscal trade-offs also exist at the local level.

We note, however, the coming decade is a 
key period for escalating the pace and scale of 
adaptation progress. As discussed, taking action 
soon will allow coastal communities—and the 
state—to be more strategic about phasing in 
responses to SLR, and to learn what approaches 
work best before the risk of severe flooding 
becomes imminent. We believe that this sense of 
urgency and the costly implications of failing to 
adequately prepare for SLR merit consideration 
of our recommendations alongside other state 
priorities, especially while the state is still in a strong 
fiscal position.

CONCLUSION

Recommended Actions Represent Next Step 
in What Will Be a Multiyear, Multistage Process. 
The overall goals of our recommendations are to 
prompt more widespread progress in local coastal 
preparation efforts. We believe implementing our 
recommended steps would help build partnerships 
and capacity at the local level that will both extend 
adaptation activities to more coastal communities 
and assist those that are already engaged in 
planning efforts to transition into implementing 
policies and projects. While these are incremental 
steps that will not be sufficient to address all 
the anticipated impacts of SLR, they represent 
prerequisites along the path to more robust 
statewide preparation. Specifically, in order to 
adequately address the potential impacts of SLR 
and avoid costly damage and disruption, local 
governments must first establish collaborative 
cross-jurisdictional relationships, strengthen their 
knowledge base about which strategies work (and 
which do not), and increase public awareness 
about the coming threats. The Legislature assisting 

them in these tasks in the near term will help lay 
the groundwork for local governments to tackle the 
more difficult—and costly—decisions and actions in 
future years as floodwaters become more imminent.

Given the scope of this report, we developed 
our recommendations specifically to expedite 
coastal adaptation progress at the local level. Yet 
we believe adopting our suggested actions could 
help facilitate state-level adaptation efforts as well. 
Specifically, several of our recommendations also 
would benefit the state departments responsible for 
preparing state-owned assets—such as highways 
and parks—for the impacts of climate change 
and SLR. For example, state department actions 
could be informed and improved by the expertise 
housed within our proposed California Climate 
Adaptation Center. Similarly, state departments 
that need to evaluate the potential economic 
impacts of SLR on state assets could avoid 
incurring some additional costs if they could rely 
on a state-developed standardized methodology to 
conduct such analyses. 
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Additional Issues Will Need Legislative 
Attention in Future Years. This report is meant 
to be a preliminary step at looking at how the 
Legislature can help address the specific climate 
challenge of SLR. Additional activities and 
investments will be needed as coastal impacts 
become more pressing and prevalent in the future. 
We knowingly did not address certain issues within 
this report, either because they were too complex 
for us to study in detail within our time frame or 
because they fell outside of the scope we identified 
for this report. In order for local governments and 
the state to effectively tackle the coming challenges 
presented by SLR and other climate risks, however, 
the Legislature will need to confront some of these 
difficult topics in the coming years. These include:

•  Clarifying Uncertain Legal Questions. At 
some point, statutory clarification likely will be 
needed to address some unprecedented legal 
issues. These include questions about when 
and where seawalls can be built and fortified, 
given the associated trade-offs between 
protecting the assets behind them and the 
resulting erosion of nearby beaches. 

•  Defining Statewide Priorities and 
Responsibilities. As threats become more 
pressing, the Legislature may want to set 
statewide priorities and expectations for 
responding to SLR. For example, it will have 
to weigh whether the state should step in to 
compel local jurisdictions to protect health 
and safety and public resources if they fail to 
adequately prepare for coastal flooding or if 
they plan to implement actions that will have 
negative impacts on beaches. The Legislature 
may also consider establishing statewide 
decision-making guidelines for which types of 
resources and facilities should be protected 
and which might have to be abandoned as sea 
levels rise.

•  Rethinking How and Where We Build. As 
water levels rise and areas of the coast begin 
to experience regular flooding, it will constrain 
where new development can take place, 
and some existing properties will have to be 
renovated or relocated. These challenges 
will be particularly difficult given the state’s 

existing housing shortage, and therefore an 
effective response will require thorough and 
strategic state-level planning and guidance. 
The Legislature may want to consider how 
to help local governments confront land use 
decisions complicated by SLR, including how 
to facilitate and encourage needed relocations, 
whether to place restrictions on rebuilding after 
a flood event, and how to support innovative 
and resilient approaches to building and 
development. 

•  Responding to Changes in Insurance 
Markets. As has started to occur in areas of 
high wildfire risk, the cost and availability of 
property insurance in coastal communities 
likely will change as the risk of SLR-related 
flooding increases. The Legislature may want 
to determine what role the state should play 
to support California residents and business 
owners when property insurance becomes 
unaffordable or unavailable for some existing 
properties.

•  Addressing Additional Climate-Related 
Risks and Challenges. Clearly, SLR is not the 
only way that the effects of climate change will 
impact California. The Legislature will also need 
to determine how to prepare—and help local 
governments to prepare—for other challenges 
such as increases in intense heat events, 
droughts, wildfires, and inland flooding from 
severe storms.

Further legislative involvement in addressing these 
issues will be important—particularly when statutory 
changes are needed to clarify and resolve issues, 
offer guidance, or provide funding. The Legislature 
has many avenues through which to engage in these 
topics, including holding policy and select committee 
hearings, proposing and participating in robust 
deliberation over legislation, and requesting research 
and input from experts within state departments 
and universities. While the challenges facing the 
state’s coastline are daunting, the science is clear—
sea levels are rising. The impacts these coming 
changes ultimately will have on California’s residents, 
economy, and natural resources will depend directly 
upon the actions that local governments and the 
state take to prepare in the coming years.
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Draft Climate and Ocean Change Policy 4 

635 – XXX – XXX 5 

Vision 6 
 7 

Through science and proactive leadership to address a changing climate and ocean, ODFW and Oregon: 8 

 Understand how the changing climate and ocean conditions impact air, water, land, and plants 9 

and how these changes will affect people and fish and wildlife; 10 

 Understand where and how natural areas and processes or built infrastructure can safeguard 11 

against these impacts; 12 

 Work collectively to protect and enhance these natural areas and processes; and 13 

 Strive toward carbon-neutral operations. 14 

As a result, Oregonians have healthy natural areas that provide clean air and drinking water, food, 15 

abundant fish and wildlife, support a thriving economy, and are the first line of defense against fires, 16 

droughts, floods, and sea level rise associated with a changing climate and ocean. 17 

 18 

635– XXX – XXX 19 
Background 20 

 21 

The Earth’s climate and oceans are changing because of activities that emit greenhouse gases into the 22 
atmosphere. Oregon is already experiencing changes that are consistent with changes observed and 23 
projected globally, such as increased average air and water temperatures, disrupted precipitation 24 
patterns, and an acidifying ocean. These changes result in impacts such as increased frequency and 25 
intensity of drought and wildfire, reduced and protracted base stream flows, extreme air and water 26 
temperatures, and disrupted ocean currents and species distributions. 27 

 28 
These changing climate and ocean conditions are undermining the ability of lands and waters to support 29 
Oregon’s native fish and wildlife, and the cultural and economic benefits they provide. This is hindering 30 
the Department’s ability to achieve its mission and meet its statutory mandates to manage the public 31 
trust resources in its care. 32 

 33 
The impacts of changing climate and ocean conditions will extend more broadly to all facets of Oregon’s 34 
culture and economy. The increased frequency and magnitude of events such as fire, floods, and 35 
heatwaves, as well as sea level rise, will impact human health, safety, and infrastructure. There will be 36 
direct costs associated with responding to and recovering from these events. Appropriately managed 37 
lands and waters can play a significant role in reducing risk from extreme events (e.g., flooding, fire) to 38 
human health, safety and property. It is critical that ODFW and Oregon improves the preparedness of 39 
fish and wildlife, its communities, culture, economy, and natural resources to these changes. 40 

 41 
Current governance systems will be inadequate to respond sufficiently. There is a need for rapid 42 
institutional change to improve coordination around science, planning, and implementation of 43 
preparedness actions, as well as in working towards carbon neutrality of state government operations. 44 

 45 
ODFW can provide strong leadership in support of the State’s collective effort to respond to the impacts 46 
of climate and ocean change. This leadership will focus on providing good science, implementing 47 
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appropriate stewardship actions, enhancing cross-agency coordination of natural resource 4 
management, and leading by example toward achieving carbon neutrality. 5 

 6 
635– XXX – XXX 7 
Key Assumptions 8 

 9 

Sections of this policy provide guidance to the Department with respect to fish, wildlife, and habitat 10 

management. This guidance is based on key science-based projections and assumptions about how the 11 

climate and ocean will continue to change and how fish and wildlife populations and their habitats will 12 

respond to those changes. 13 

Based on current science, we assume that air temperatures will continue to increase and Oregon’s 14 

coastal waters will continue to acidify. These changes will result in cascading impacts that, in general, 15 

include: 16 

 Changing precipitation patterns, including a decreasing trend for snowpack volume, resulting in 17 

changes in streamflow characterized by increased frequency and severity of flooding, increased 18 

flows in winter, and decreased flows in late summer and fall; 19 

 An increasing trend in freshwater and marine water temperatures; 20 

 A change in wildfire patterns, including an increase in the frequency and magnitude of intense 21 

wildfires; and 22 

 Changing ocean currents, including changes in the frequency and magnitude of coastal 23 

upwelling. 24 

We expect that these changes will not occur evenly in all habitats and that some species and habitats 25 

will have characteristics that make them more resistant to these changes. We also expect that these 26 

changes will not occur evenly through time. The frequency of years experiencing good conditions will 27 

diminish and the frequency and magnitude of poor environmental conditions will increase. 28 

As a result of these impacts, we expect: 29 

 Changes in the permanent distribution of many fish and wildlife populations; 30 

 Conditions in some areas will become unsuitable to support self-sustaining populations of 31 

vulnerable native species; 32 

 These changes will favor many non-native or invasive species, as well as bacteria, viruses, and 33 

parasites, and that this will negatively impact native species; and 34 

 Acidification will impact all levels of the marine food web, resulting in negative effects on some 35 

key species. 36 

While we are already observing some of these changes and expect this to continue, we recognize that 37 

there is uncertainty in the timing and extent of impacts to habitat, in the ability of fish and wildlife to 38 

adapt to changes, and in how changes in one part of a food web may impact the balance of ecosystems. 39 

 40 

635 – XXX –XXXX 41 
Goals of the Climate and Ocean Change Policy 42 

 43 

(1) Acknowledge that changing climate and ocean conditions represent a serious and immediate 44 
threat to the Department’s ability to meet its mission. 45 
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(2) Ensure the Department understands the risks and opportunities associated with changing 4 
climate and ocean conditions and incorporates that understanding into all of the 5 
Department’s business. 6 

(3) Provide leadership toward a coordinated statewide response that minimizes the impacts of 7 
changing climate and ocean conditions on Oregon’s natural resources and the communities, 8 
culture and economies reliant on them, and allows for sustainable use of natural resources in 9 
the future. 10 

(4) Reduce the Department’s carbon footprint to the extent practicable, with the goal reaching 11 
carbon neutrality. 12 

 13 
635 – XXX – XXXX 14 
Implementing the Climate and Ocean Change Policy 15 

 16 

The Climate and Ocean Change policy is intended to be overarching in scope and will be applied as 17 
follows: 18 

 19 
(1) By leading a coordinated state-wide response consistent with direction in 635 – XXX –XXXX 20 

(Statewide Coordination of a Climate and Ocean Change Response) of this rule. 21 
(2) By integrating climate and ocean change awareness, metrics, and the available science that is 22 

needed to inform species management into the planning, prioritization, and implementation of 23 
the Department’s research, monitoring, and analyses. This integration should incorporate the 24 
key principles in 635 – XXX –XXXX (Departmental Climate and Ocean Change Response Key 25 
Principles) subsections (1)-(5) of this rule. 26 

(3) By reviewing and modifying existing Department plans and policies as necessary to account for 27 
climate and ocean change. If needed, this alignment should incorporate the relevant key 28 
principles in 635 – XXX –XXXX (Departmental Climate and Ocean Change Response Key 29 
Principles) subsections (1),(6)-(15) of this rule. 30 

(4) By incorporating the relevant key principles in 635 – XXX –XXXX (Departmental Climate and 31 
Ocean Change Response Key Principles) subsections (1),(6)-(15) into any new Department plans 32 
or policies related to species management, implementation of regulatory and non-regulatory 33 
resource management authorities and programs, and department operations. 34 

(5) By developing a carbon reduction plan by 2022 that outlines how the Department will reduce 35 
net carbon emissions, with the goal of being carbon neutral by mid-century, through the 36 
construction, purchasing, and use of energy-efficient facilities, structures, vehicles, and 37 
equipment and by managing Department owned lands to sequester carbon. As a precursor to 38 
the development of a plan, the Department should assess its carbon footprint within a year 39 
from adoption of this policy and thereafter on a recurring basis not to exceed every 5 years. 40 

(6) By developing a communications strategy and coordinating with local and regional partners to 41 
raise awareness of the effects and impacts of climate and ocean change and the steps the 42 
Department is taking to counteract and adapt to impacts on fish, wildlife and their habitats in 43 
the face of changing climate and ocean conditions. 44 

 45 
635 – XXX –XXXX 46 
Statewide Coordination of a Climate and Ocean Change Response 47 

 48 

The Department shall exhibit leadership in facilitating a coordinated statewide response to minimizing 49 
the impacts of the changing climate and ocean conditions on Oregon’s natural resources. As such, the 50 
Department shall, to the extent practicable: 51 
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 5 

(1) Complete inventories of the State’s natural resource assets in partnership with other 6 
executive branch natural resource agencies and appropriate federal, tribal, and local partners. 7 
The inventories should also evaluate the vulnerability of our assets and/or their utility in 8 
improving preparedness to changing climate and ocean conditions, and identify areas for 9 
priority investment of resources. 10 

 11 
(2) Ensure that the Department’s research and monitoring related to changing climate and ocean 12 

conditions is integrated with the activities of other state, federal, and tribal natural resource 13 
agencies by working with those agencies to: 14 

a. Identify existing and new foundational data that are needed by multiple agencies to 15 
adequately monitor and project the impacts of changing climate and ocean conditions; 16 

b. Coordinate the collection, storage, and analysis of this data; and 17 
c. Ensure there is appropriate consistency in the use of climate models and emissions 18 

scenarios. 19 
 20 

(3) Work with other executive branch natural resource agencies to coordinate implementation of 21 
regulatory and non-regulatory authorities within and across geographic areas to promote 22 
preparedness for changing climate and ocean conditions. This collective effort should strive for 23 
balancing beneficial uses of natural resources and the safeguarding of people, property, and fish 24 
and wildlife from the impacts of extreme events (e.g., fire, floods, sea level rise) associated with 25 
changing climate and ocean conditions; and as such should include collaboration with local, 26 
regional and tribal jurisdictions. 27 

 28 
(4) Work with other state and federal agencies and local governments to review incentives and 29 

regulations that relate to the protection, enhancement, and management of fish and wildlife 30 
habitat with the goal of ensuring that the appropriate mechanisms exist to: 31 

a. Achieve protections and enhancement in priority areas for fish and wildlife, water 32 
supply, and mitigation of natural hazards; 33 

b. Encourage economic development that sustains essential ecosystems while providing 34 
preparedness for the impacts of the changing climate and ocean; and 35 

c. Ensure that voluntary and regulatory actions are coordinated among agencies. 36 
 37 

635 – XXX –XXXX 38 
Departmental Climate and Ocean Change Response Key Principles 39 

 40 

The principles below are intended to guide ODFW’s approach when implementing the policy as 41 
described in 635 – XXX –XXXX (Implementing the Climate and Ocean Change Policy) subsections (2)-(4). 42 
The principles reflect the key assumptions outlined in 635-XXX-XXX (Key Assumptions). 43 

 44 

Collaboration 45 
 46 

(1) Promote partnerships 47 
Successful implementation of the Department’s Climate and Ocean Change Policy can only occur 48 
through collaborations and partnerships that span scientific expertise, stakeholder interests and 49 
regulatory authorities. 50 
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Science 4 
 5 

(2) Track the changes 6 
To determine whether changes are occurring as predicted, the Department should ensure that it 7 
is monitoring the appropriate metrics to document the changing climate and ocean conditions 8 
(e.g., flow, temperature, ocean pH) and the impacts of those changes on fish, wildlife, and their 9 
habitats (e.g., distribution, survival, disease). 10 

 11 
(3) Look forward 12 

The Department should use appropriate analytic approaches to determine how species may 13 
respond to the predicted changes in climate and ocean conditions on a time horizon that is 14 
relevant to a specific species’ life history. 15 

 16 
(4) Resolve critical uncertainties 17 

The Department should conduct ongoing research to reduce key uncertainties related to the 18 
response of fish, wildlife, or their habitats to climate and ocean change. The Department should 19 
communicate clearly about the uncertainty involved in predicting both the likely changes in 20 
climate and ocean conditions and the impacts on fish and wildlife to allow decision makers to 21 
take action in an informed way. 22 

 23 
(5) Minimize harm to individuals & populations 24 

During periods of adverse environmental conditions that are stressful to individuals, decisions 25 
about where and when to conduct research and monitoring that involves handling of live 26 
animals should balance the benefits of the research and monitoring against the additional 27 
impacts to the animal, as well as risks to the population. 28 

 29 
Species Management 30 

 31 

(6) Conservation is foundational to the agency mission 32 
The conservation of naturally produced native species in the geographic areas to which they are 33 
indigenous is the principal obligation of the Department. It is on this platform of conservation 34 
that the social and economic benefits of harvest and viewing are realized. As such, the ability to 35 
utilize fish and wildlife for harvest or viewing is dependent on the health of wild populations. 36 
Conservation and use are not mutually exclusive, and can be fully integrated through risk 37 
management that scales use appropriately to avoid undermining conservation. 38 

 39 
(7) Consider future conditions 40 

The Department should, to the extent practicable, incorporate an understanding of predicted 41 
future conditions and how species may respond to these conditions on a time horizon that is 42 
relevant to specific species’ life history. These responses may include range shifts, local 43 
extirpations, altered species compositions, and elevated life-stage vulnerabilities. Management 44 
goals and strategies will consider this long view, but allow for near term conservation, 45 
utilization, or transition in management approach. 46 

 47 
(8) Maximize conservation when resources are limited. 48 

The Department does not have the capacity, authority, or resources to reverse all the impacts of 49 
changing climate and ocean conditions on species and their habitats. This will require the 50 
Department to prioritize its efforts to optimize conservation of native species. When faced with 51 
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a high level of certainty that a naturally-produced, native species will be unable to persist 4 
in an area because of the impacts of changing climate and ocean conditions, management 5 
goals and strategies may allow for assisted range shift, local extirpation or other modification of 6 
the conservation approach as long as long term persistence of a species is likely elsewhere in the 7 
range. 8 

 9 
(9) Address species range shifts 10 

A species whose range naturally expands into or within Oregon as a result of the changing 11 
climate and ocean may be managed for conservation or utilization purposes in the new area 12 
provided this does not conflict with Key Principle (6). When a species range shift or expansion 13 
comes in direct conflict with Key Principle (6), the Department will strive to limit these 14 
expansions as best possible within funding constraints. 15 

 16 
(10) Adopt strategies robust to uncertainty 17 

When faced with scientific and management uncertainty, the Department should proceed with 18 
an approach that is likely to prevent serious depletion of native species across as broad a range 19 
of future conditions as possible. 20 

 21 
(11) Adapt management to current conditions 22 

Climate and ocean change are causing more frequent occurrences of adverse environmental 23 
conditions that impose additional stress on fish and wildlife, such as high water temperature, 24 
low river flows, low oxygen water, or fire. The department will plan for real time adaptive 25 
management of hatcheries, wildlife areas, and harvest to account for potential impacts to fish 26 
and wildlife populations during periods of adverse environmental conditions. 27 

 28 
Habitat protection and enhancement 29 

 30 

(12) Protect and enhance the best habitat 31 
When implementing management actions that affect fish and wildlife habitat, unless directed 32 
otherwise through an adopted plan, the Department should generally use the following approach: 33 

a) Give priority to protecting habitat for native fish and wildlife that is currently high 34 
functioning and projected to remain or become high functioning despite the impacts of 35 
changing climate and ocean conditions; 36 

b) Give priority to restoration and enhancement actions in areas where such actions would 37 
result in creation of high functioning habitat despite the impacts of changing climate and 38 
ocean conditions; and 39 

c) Assign lower priority to actions in areas where habitat changes caused by climate and/or 40 
ocean change are likely to exceed native species’ ability to persist. 41 

 42 
Department Operations 43 

 44 

(13) Enhance infrastructure preparedness 45 
The Department shall consider the risk from the impacts of climate and ocean change in the 46 
design of new facilities or structures and identify existing facilities or structures at high risk of 47 
failure due to climate change impacts and mitigate those risks over time. 48 
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(14) Avoid exacerbating the impacts of climate and ocean change 4 
To the extent practicable, the Department will operate equipment and facilities in such a 5 
way that they do not exacerbate the impacts of climate and ocean change on fish, wildlife and 6 
their habitats. 7 

 8 
(15) Reduce the Department’s carbon footprint 9 

Consistent with direction in the carbon reduction plan, the Department will operate equipment 10 
and facilities in such a way as to reduce carbon outputs and/or sequester carbon. 11 

 12 
 13 

 
 



 
 
December 12, 2019 
 
Ms. Davia M. Palmeri 
Conservation Policy Coordinator 
Oregon Department of Fish and Wildlife 
4034 Fairview Industrial Drive SE 
Salem, Oregon 97302 
 
Dear Ms. Palmeri: 
 
The Oregon Hunters Association (OHA) supports Climate and Ocean Change Draft Policy as 
written. We applaud the work that has gone into this draft to help protect one of Oregon’s 
most valuable resources, its wildlife.   
 
In the state-wide presentations on this draft policy, staff of the Oregon Department of Fish and 
Wildlife (ODFW)  pointed out that in developing this policy these key principles served as a 
guideline: integrate with existing policy/procedures; the dealing with uncertainty; the authority 
of ODFW and its Commission; long term policy relevance; and knowing for the policy to be 
relevant it had to be a high level, principle-based policy.  OHA believes that this draft policy 
meets those key principles.  
 
In our opinion the policy reflects and addresses the changes in the distribution of wildlife 
populations and the conditions that are unsuitable for self-sustaining populations of our native 
species.  We believe that this draft policy provides confidence to Oregonians that ODFW is 
doing everything it can to protect vulnerable native species.  As a key ODFW stakeholder, we 
feel confident that this draft policy is in line with our current focus of ensuring sound and 
scientific management to help protect Oregon’s wildlife, habitat and hunting heritage. 
 
If you have any questions regarding our position on the draft policy please contact OHA staff 
Amy Patrick at amy@oregonhunters.org  or Jim Akenson at jim@oregonhunters.org.  Again, 
thank you for a job well done. 
 
Thank you, 

 
Fred Walasavage 
OHA Chairman 
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INTRODUCTION 
Has California finally reached the point where we stop 
labeling especially wet or dry periods as “extreme” and 
instead start treating them as events to prepare for as a 
matter of course? After years of responding to severe 
drought, the state’s water management systems were 
pushed to the breaking point last year by heavy rains that 
flooded towns and farmland, damaged infrastructure, 
and caused landslides. Along with this came heat waves 
and massive wildfires that destroyed water systems and 
polluted supplies. 
Leaders across the state have been taking steps to address the challenges that a more 
volatile climate brings to the water sector. Governor Newsom’s administration is 
planning to adapt all aspects of water management to the “new normal” with a water 
resilience portfolio. 

This brief highlights top priorities for improving water management and preparing 
California’s water systems and natural environment for a changing climate. Key 
elements include:

• Modernizing the water grid: Addressing infrastructure weaknesses and gaps—
coupled with more flexible management—is essential for reducing the costs of
future droughts and floods.

• Preparing for changing supply and demand: Developing a portfolio of cost-effective
supply and demand tools can help California weather droughts, accommodate
population growth, and bring groundwater basins into balance.

• Providing safe drinking water: More stable funding has been secured to improve
quality and reliability in small, mainly rural poor communities, but more work is
needed to tackle this challenge.

CONTENTS

A changing water landscape  5

Modernize the water grid  6

Prepare for changing supply  
and demand   8

Provide safe and affordable  
drinking water  10

Reduce wildfire risk in  
headwater forests  12

Improve the health of  
freshwater ecosystems 14

The Colorado River  16

The Sacramento– 
San Joaquin basin  18

Sources for this document are available 

at ppic.org/water-priorities-sources

https://www.ppic.org/wp-content/uploads/priorities-for-californias-water-sources.pdf
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• Reducing fire risk in headwater forests: The state’s mountain forests—a major
source of water—are in poor health. Active management can reduce the risk of
extreme wildfires and maintain the benefits that forests provide.

• Improving the health of freshwater ecosystems: A new approach to managing water
for freshwater ecosystems and species can help them adapt to a warming climate.

We also explore how these issues come together in two key watersheds: the Colorado 
and the Sacramento–San Joaquin basins. 

Four key principles are essential to ensuring the success of these efforts:  

• Flexibility of institutions, rules, and infrastructure to help manage increased
volatility and build resilience to changing conditions.

• Incentives to encourage and enable local agencies and individuals to implement
smarter, more flexible management systems.

• Alignment of objectives and regulatory approaches across agencies to make it easier
to trade water, recharge aquifers, and restore forests and freshwater ecosystems.

• Multiple-benefit approaches that tackle several issues together—such as flood
protection, recharge, and habitat—to broaden cooperation and leverage more
sources of funding.

We hope you find this compendium a helpful guide to water issues that affect all 
Californians in one way or another—and that you’re inspired to engage in efforts  
to develop lasting solutions.

Ellen Hanak



POLICY PRIORITIES FOR CALIFORNIA’S WATER   5

A CHANGING WATER 
LANDSCAPE
Changes are coming to California that will affect water management in multiple ways. 
Here we summarize several major issues:

Climate change: Five climate pressures will seriously impact the state’s water manage-
ment—and they are already underway: warming temperatures, shrinking snowpack, 
shorter and more intense wet seasons, more volatile precipitation, and rising seas. 
These pressures will make it harder to simultaneously store water for long droughts, 
manage flood risk, and protect freshwater ecosystems.

Population growth: By 2050, California’s population is projected to reach nearly  
50 million (up from 40 million today). Inland areas are expected to grow the fastest, 
which will bring additional pressure to manage groundwater supplies sustainably. The 
recent past offers some hope, however: urban water use fell over the past two decades, 
despite population growth.

Technological and regulatory changes: California has long been a leader in water 
system innovation. Agencies are investing in new tools to manage groundwater, 
develop supplies, and clean up contamination, to name a few. And continued innova-
tion will create new possibilities for the water sector. Regulatory changes can limit 
urban and farm access to some water supplies, but can also present opportunities, such 
as allowing broader uses of recycled water and more streamlined permitting. 

Evolving relationships between state, federal, and local governments: California’s 
relationship with the federal government is an ongoing factor in managing forests, 
water supply, dams, ecosystem health, and many other issues. The state can encourage 
improved cooperation and alignment among local jurisdictions, which make most 
frontline management decisions and are often leading innovation. 

Mandated groundwater sustainability: Major changes in water and land management 
will be needed to comply with the Sustainable Groundwater Management Act (SGMA), 
the state law requiring local water users to bring groundwater use to sustainable levels 
by the early 2040s. The biggest impacts will be on California agriculture, and signifi-
cant permanent idling of farmland in the San Joaquin Valley is likely. LEARN MORE

Managing Drought in a Changing Climate: 
Four Essential Reforms. Mount et al.,  
PPIC, 2018.

California’s Future: Population. Johnson  
et al., PPIC, 2019.

Water Use in California. Mount and Hanak, 
PPIC, 2018.

Water and the Future of the San Joaquin 
Valley. Hanak et al., PPIC, 2019.

“Change is like a river: nothing is 

the same, even for an instant.” 

—WU WEI

https://www.ppic.org/publication/managing-drought-in-a-changing-climate-four-essential-reforms/
https://www.ppic.org/publication/managing-drought-in-a-changing-climate-four-essential-reforms/
https://www.ppic.org/publication/californias-future-population/
https://www.ppic.org/publication/water-use-in-california/
https://www.ppic.org/publication/water-and-the-future-of-the-san-joaquin-valley/
https://www.ppic.org/publication/water-and-the-future-of-the-san-joaquin-valley/
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MODERNIZE THE 
WATER GRID
California relies on a vast network of above- and below-ground storage and convey-
ance systems managed by diverse local, regional, state, and federal entities. This grid—
one of the most complex in the world—provides many services: it stores and delivers 
water for dry summers and frequent droughts, reduces flood risk, generates electricity, 
helps maintain downstream ecosystems, and provides recreation.

But various factors are stressing this system. As the 2017 Oroville Dam crisis showed, 
the state’s above-ground infrastructure is aging; much of it was built more than  
50 years ago, using hydrology that doesn’t reflect the changing climate. And in many 
areas, groundwater basins are being depleted, making wells go dry, raising pumping 
costs, harming ecosystems, and causing lands to sink, which damages vital infra-
structure—such as the California Aqueduct, Delta-Mendota Canal, and Friant-Kern 
Canal. The wet winters of 2017 and 2019 also revealed that California has shortcom-
ings in infrastructure and institutions that prevent the capture of enough floodwaters 
to adequately recharge aquifers. And climate pressures—warming temperatures, 
shrinking snowpack, shorter and more intense wet seasons, more frequent extreme 
wet and dry years, and rising seas—are already greatly increasing challenges for man-
aging the grid. Yet this grid is also the state’s most valuable asset for adapting to the 
changes in store.

43 MILLION 
ACRE-FEET
STORAGE SPACE IN 
CALIFORNIA’S RESERVOIRS

⅓
PORTION OF STATE’S  
ANNUAL WATER SUPPLY  
FROM SNOWPACK

~40%
AVERAGE SHARE OF  
GROUNDWATER IN URBAN  
AND FARM WATER SUPPLY

SUPPLY

Flooding on the Sacramento River in 2019 overtopped the Tisdale Weir.
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SOURCE: Developed by authors using data from the 
Department of Water Resources. For details see Escriva-Bou  
et al., California’s Water Grid (PPIC, 2019).

The state has initiated efforts to tackle many of these problems. In July 2018, the 
California Water Commission approved nearly $2.6 billion for eight surface and 
groundwater storage projects that collectively would boost water storage capacity by 
4.3 million acre-feet. And to restore groundwater levels in overdrawn basins, local 
groundwater agencies are now finishing state-mandated sustainability plans, the first 
of which will go into effect in early 2020. The Oroville crisis also prompted broader 
safety reviews and policy changes to improve emergency preparedness—and high-
lighted the need to better fund dam safety and flood management.

But much more is required to prepare California’s water system for these mounting 
pressures. Making the grid more robust, better integrated, and technologically state-
of-the-art will require investments to modernize not only the infrastructure, but also 
the way the system is managed. 

PRIORITIES
Prepare the grid for changing conditions.

Addressing infrastructure weaknesses and gaps is essential to ensure adequate flood 
protection and water supply in a warming climate. Top priorities include modernizing 
dams and spillways to accommodate more volatile precipitation and bigger floods, 
and investing in conveyance system repairs and upgrades to support groundwater 
recharge and manage floodwaters. Conveyance improvements will also facilitate 
water trading, an important tool for increasing the flexibility of water supply and 
reducing the costs of scarcity during droughts. Also needed: technology investments 
to provide more real-time data on surface- and groundwater conditions. 

Enhance groundwater storage.

Although efforts to increase groundwater recharge intensified in 2017 and 2019, there 
are still many barriers to taking full advantage of this important strategy. Regulatory 
and management flexibility are key to capturing available water during high flows, 
which requires quick action. Obstacles include infrastructure constraints, challenges 
with permits, uncertainty over who has rights to recharge water from large storms, 
and a lack of incentive programs to encourage farmers to recharge shared aquifers. 
The state has begun to look into addressing these barriers, but a coordinated plan of 
action remains a high priority. 

Rethink infrastructure operations.

California will be able to store more water if it manages surface- and groundwater 
storage as one system to increase their combined potential. For instance, moving more 
water out of surface reservoirs and into aquifers in fall can free up room in reservoirs 
to capture winter and spring storms. And promising efforts are underway in some 
watersheds—including the Russian, American, Santa Ana, Tuolumne, and Yuba 
Rivers—to update dam operations using advanced weather forecasting technology. 
Under rapidly changing conditions, more accurate forecasts can help managers decide 
the best course of action, such as when to release water to protect downstream areas 
from flooding, move water to groundwater basins, or keep water in reservoirs for later 
use. So far, these efforts have been based on reoperating one dam at a time; the next 
step is using these approaches in a regional, integrated manner. 

LEARN MORE

California’s Water: Storing Water. 
Escriva-Bou et al., PPIC, 2018.

Replenishing Groundwater in the San 
Joaquin Valley. Hanak et al., PPIC, 2018.

“How Oroville Is Changing Dam Safety in 
California.” Pottinger, PPIC Blog, 2018.

CALIFORNIA’S WATER GRID

Reservoir volume (taf)
100―500
501―1,000

Local
State

Project ownership
Federal
State & federal

Main above-ground storage and conveyance 

1,001―3,000
3,000+

Critically overdrafted
basins
Other basins subject 
to SGMA
Formally managed areas

Main groundwater basins

https://www.ppic.org/publication/californias-water-storing-water/
https://www.ppic.org/publication/replenishing-groundwater-in-the-san-joaquin-valley/
https://www.ppic.org/publication/replenishing-groundwater-in-the-san-joaquin-valley/
https://www.ppic.org/blog/oroville-changing-dam-safety-california/
https://www.ppic.org/blog/oroville-changing-dam-safety-california/
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SUPPLY

PREPARE FOR 
CHANGING SUPPLY 
AND DEMAND
Modernizing the water grid is not enough to ensure adequate supply to support 
California’s economy and environment. Investing in supplies, managing demand, 
and trading water are essential tools for building resilience. In recent decades, 
California’s cities and farms have been making strides in using all of these approaches, 
which helped them weather the 2012–16 drought much better than past droughts.

But the latest drought—with its record-low snowpack and high heat—also prompted 
many agencies to begin planning for greater climate volatility. On the supply side, 
agencies are investing in surface- and groundwater storage, recycled water, stormwater 
capture, and desalination. Tighter management of urban demand is a statewide 
priority, with laws to reduce per-capita water use passed in 2018. And under SGMA, 
the farming sector must prepare for future droughts while also bringing groundwater 
basins into balance, which will require cost-effective supply investments along with 
judicious demand management. 

Water trading has been a constructive way for California to flexibly manage demand 
by sharing supplies within and across regions. During drought, temporary trades help 
farmers keep their orchards alive and allow cities to avoid acute water shortages. 
Long-term trades have boosted the supplies of growing communities and are increas-
ingly sought by farmers who need more reliable water for irrigation. Trading has also 
supported habitat for California’s native wildlife. SGMA increases the incentives to 
trade, because trading can lessen the cost of bringing basins into balance. 

93%
SHARE OF CALIFORNIANS 
SERVED BY LARGE URBAN  
WATER SUPPLIERS

4%
SHARE OF WATER USE  
THAT COMES FROM SURFACE 
WATER TRADES

>500,000
ACRES OF SAN JOAQUIN 
VALLEY IRRIGATED CROP  - 
LAND LIKELY TO GO OUT OF 
PRODUCTION UNDER SGMA

New technology can help manage agricultural water use.
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As California’s cities and farms adopt new supply and demand strategies to accommo-
date growth, bring groundwater basins into balance, and adapt to a changing climate, 
they will need to emphasize cost-conscious and affordable approaches. They will need 
to better understand and mitigate impacts that trading can have on the environment 
and disadvantaged communities. And they will need to consider the interplay between 
land use decisions and water management. Although most investments will be locally 
driven, the state can promote sound approaches to building resilience in the system.

PRIORITIES
Emphasize regional portfolios to manage supply and demand.

State agencies should encourage and incentivize local water agencies and other stake-
holders to develop portfolios to manage supply and demand at the regional scale. 
Regional plans can improve how local systems work together and identify opportuni-
ties where joint investments in the regional grid—including storage, interconnected 
conveyance systems, and new supplies—would benefit the region as a whole. Coordi-
nated investments can also maximize benefits and reduce costs. And regional plans 
can identify watershed-level impacts and avoid unintended consequences of new man-
agement strategies. For example, increased use of recycled wastewater or stormwater 
can reduce available supplies for downstream users and the environment.

Connect water and land use planning.

Under SGMA, many farming areas must eliminate excess groundwater pumping by 
the early 2040s. This will entail some reduction in irrigated cropland, especially in the 
San Joaquin Valley. Careful planning is critical. It can reduce negative effects from 
dust, pests, and weeds that could arise from piecemeal land fallowing. Planning can 
also seek to align regulations and funding programs to get the most value from fal-
lowed lands—for example, to incentivize recharge, solar energy, flood protection, 
healthy soils, habitat, and recreation. And in growing communities around the state, 
the connection between water and land should be more fully considered. Incentivizing 
land use decisions that protect important areas for groundwater recharge, stormwater 
drainage, and ecosystem restoration—and avoiding development in areas at growing 
risk of flooding and wildfires—will be crucial to prepare for coming changes. 

Make it easier to trade water.

Trading water can significantly reduce the costs of complying with SGMA by allowing 
farmers to maintain the crops that generate the most revenue and jobs. In the San 
Joaquin Valley, trading within local basins can cut the costs of ending groundwater 
overdraft by nearly half. But the approval process for trading surface water is often 
overly complex. While it is important to ensure that trading does not harm other water 
users or the environment, simplifying the process—and aligning the requirements of 
various federal, state, and local agencies—can help. SGMA also makes it possible to 
develop local trading of groundwater shares, another important flexibility tool. This 
will require good accounting systems and protections for local communities and the 
environment. Such trading already occurs in the Mojave basin and is being tested in 
some other areas. More accurate, transparent data on water availability and use can 
help build confidence in water trading systems. 

LEARN MORE

California’s Water: Water for Cities. Hanak 
et al., PPIC, 2018.

California’s Water Market. Hanak et al., 
PPIC, 2019.

“A Winning Approach for Managing 
Groundwater in the San Joaquin Valley.” 
Escriva-Bou et al. PPIC Blog, 2019.

“California’s Growing Demand for 
Wastewater Has Ripple Effects.” McCann 
and Chappelle. PPIC Blog, 2019.

Replenishing groundwater in Coachella.

https://www.ppic.org/publication/californias-water-water-for-cities/
https://www.ppic.org/publication/californias-water-market/
https://www.ppic.org/blog/a-winning-approach-for-managing-groundwater-in-the-san-joaquin-valley/
https://www.ppic.org/blog/a-winning-approach-for-managing-groundwater-in-the-san-joaquin-valley/
https://www.ppic.org/blog/californias-growing-demand-for-recycled-water-has-ripple-effects/
https://www.ppic.org/blog/californias-growing-demand-for-recycled-water-has-ripple-effects/


10 POLICY PRIORITIES FOR CALIFORNIA’S WATER 11

SUPPLY

PROVIDE SAFE AND 
AFFORDABLE DRINKING 
WATER  
Several hundred mostly small, rural water systems across the state—along with 
thousands of domestic wells—do not provide safe drinking water. Common problems 
include nitrate from farm runoff and other groundwater contaminants, such as natu-
rally occurring arsenic. Treating these pollutants can be very expensive, and many 
small, poor communities lack the resources and economies of scale to address them. 
During the latest drought, falling groundwater levels also caused some wells to go dry.

Although most cities have safe water supplies, rising water bills are affecting 
affordability for low-income urban residents. Publicly owned water utilities are 
restricted in their ability to provide relief for these customers because of Proposition 
218, a constitutional amendment that requires tight connections between water rates 
and the cost of service. This limits options for funding lifeline rate programs such as 
those used for electricity and gas.

California has begun to address these issues. State water quality programs were 
merged under the State Water Board to streamline oversight. A special office was 
created to focus on disadvantaged communities, and a new law authorizes consoli-
dation of water systems where that is the best way to provide access to safe drinking 
water. In 2019 the Safe and Affordable Drinking Water Fund was created to help 
water suppliers in disadvantaged communities cover ongoing operations and manage-
ment costs; the fund will provide $130 million annually over 10 years. The board has 
also been tasked with creating a plan to fund and implement a low-income water rate 
assistance program. 

Despite these strides, hundreds of water systems are still out of compliance with 
drinking water standards—and many more small systems are on the brink of failing. 
Greater climate volatility brings new risks, and will test the ability of water providers 
across the state to deliver safe and affordable drinking water. 

300
APPROXIMATE NUMBER  
OF WATER SYSTEMS IN 
CALIFORNIA WITHOUT  
SAFE DRINKING WATER

2,060
APPROXIMATE NUMBER  
OF WATER SYSTEMS  
SERVING FEWER THAN  
500 HOUSEHOLDS

$130 
MILLION
ANNUAL FUNDS ALLOCATED 
FOR POOR COMMUNITIES 
UNDER NEW SAFE AND 
AFFORDABLE DRINKING  
WATER FUND
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LEARN MORE

California’s Water: Providing Safe Drinking 
Water. Hanak et al., PPIC, 2018.

“Connecting Water Systems for Safe 
Drinking Water.” Bostic and Chappelle, 
PPIC Blog, 2018.

“The High Cost of Drought for Low-Income 
Californians.” Hanak, PPIC Blog, 2015.

“Information Gaps Hinder Progress on  
Safe Drinking Water.” Jezdimirovic et al., 
PPIC Blog, 2018.

PRIORITIES
Implement cost-effective solutions for safe drinking water in 

poor communities. 
The Safe and Affordable Drinking Water Fund promises to close an 
important funding gap to ensuring safe water in poor communities. 
The State Water Board now needs a comprehensive implementation 
plan to prioritize support for communities that are regularly exposed  
to unsafe drinking water and to identify at-risk water systems that may 
also need help. The board should continue to promote cost- effective 
approaches, such as physical or administrative consolidation between 
small and large systems. To enable policymakers and the public to 
easily monitor California’s progress in addressing the safe drinking 
water crisis, the board should create a tool that tracks performance  
of water systems over time and flags when problems are addressed.  
It should also summarize key indicators of state action.

Build drought resilience for small systems and domestic wells. 

Drinking water vulnerabilities in rural communities arise in every 
major drought and could worsen with climate change. Declining 
groundwater levels can dry up shallow drinking water wells. But 
during drought, extra pumping can be important to make up for  
surface water cuts. In the latest drought, the state worked with counties 
and community groups to provide emergency supplies to affected  
communities. Going forward, better planning is needed to anticipate 
problems. At the local level, groundwater sustainability agencies should 
develop programs to promptly mitigate wells affected by drought-related 
pumping. This model is already used effectively in Yuba County and 
parts of Kern County. State leadership is also key. Under 2018 legisla-
tion, the Department of Water Resources (DWR) is coordinating an 
effort to identify small water systems at risk of water shortages and 
develop recommendations to improve their drought planning.

Align state efforts on water quality and reliability.

Since drought-related vulnerabilities often occur in places that also face 
water quality challenges, state efforts to support at-risk communities will be 
most effective if State Water Board-led water quality planning and DWR-led 
drought planning are closely aligned. 

Collaborate on affordability solutions for the urban poor.

The state is developing a program to address affordability for low-income 
households, but this challenge could be better handled at the local level. 
Constitutional relief from Proposition 218 restrictions on using water rates 
to fund lifeline programs would give utilities more flexibility to offer these 
programs where they are needed. Utilities can also minimize the need for 
rate increases with more attention to cost control.

SOURCES: Systems with unsafe water (as of June 2019) and 
systems needing emergency drought funding: State Water Board; 
household water shortages: Department of Water Resources.

DRINKING WATER SAFETY AND RELIABILITY CHALLENGES

Households reporting water 
shortages (2012–16)

Water systems applying for 
emergency drought funding 
(2012–16)





Communities facing shortages

Arsenic
Nitrate

Surface water
treatment issues

1,2,3-TCP

Other chemicals
Multiple chemicals

Communities with unsafe water

https://www.ppic.org/publication/californias-water-providing-safe-drinking-water/
https://www.ppic.org/publication/californias-water-providing-safe-drinking-water/
https://www.ppic.org/blog/connecting-water-systems-for-safe-drinking-water/
https://www.ppic.org/blog/connecting-water-systems-for-safe-drinking-water/
https://www.ppic.org/blog/the-high-cost-of-drought-for-low-income-californians/
https://www.ppic.org/blog/the-high-cost-of-drought-for-low-income-californians/
https://www.ppic.org/blog/information-gaps-hinder-progress-safe-drinking-water/
https://www.ppic.org/blog/information-gaps-hinder-progress-safe-drinking-water/
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ENVIRONMENT

REDUCE WILDFIRE RISK 
IN HEADWATER FORESTS
California’s mountainous forests are a critical part of the state’s natural infrastructure. 
Headwater forests capture and release large quantities of high-quality water that flows 
into California’s rivers and its water grid. They also provide outdoor recreation, timber 
and forage, and habitat for plants and animals. The exceptionally hot and dry drought 
of 2012–16 resulted in widespread tree die-off and high-intensity wildfires in the west-
ern slope of the Sierra Nevada and Southern Cascades. Past forest and fire manage-
ment practices have made these forests overly dense, increasing their susceptibility to 
drought, insect attacks, and extreme wildfires. The changing climate will amplify 
these threats and put vulnerable forests at even higher risk of mass mortality. 

The strategic use of fire and mechanical thinning is critical to improving forest health in 
a changing climate. But implementing these practices is complicated by three critical 
issues: the massive scale of the problem; the difficulty in building social acceptance for 
such a major intervention; and the patchwork of public, industrial, and family land-
owners. State and federal funding for management is inadequate to the task and vastly 
outweighed by emergency fire suppression funds. That’s starting to change: in 2018, the 
legislature passed a five-year, $1 billion commitment of state Greenhouse Gas Reduc-
tion Fund money for improving forest health. That same year, Congress passed a law 
making it easier for the US Forest Service (USFS) to actively manage federal forests.

It’s not just the headwaters region that needs better fire-proofing. Many different land-
scape types are at greater risk as the fire season grows longer, fall precipitation becomes 

Tree die-off is widespread in California’s headwater forests.

2X
FACTOR BY WHICH THE  
DENSITY OF SMALL TREES HAS 
INCREASED IN HEADWATER 
FORESTS SINCE THE 1930s

147 MILLION
NUMBER OF DEAD TREES ACROSS 
CALIFORNIA’S FORESTS, MOSTLY  
IN THE HEADWATERS REGION

$1 BILLION
AMOUNT APPROPRIATED BY 
CALIFORNIA LEGISLATURE  
IN 2018 FOR FOREST HEALTH,  
FIRE PREVENTION, AND FUEL 
REDUCTION OVER FIVE YEARS
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more variable, and the climate warms—all of which are making wildfires more 
extreme. For example, the Tubbs (October 2017) and Camp (November 2018) fires—
the two most destructive fires in state history—cumulatively resulted in more than 100 
deaths and destroyed entire neighborhoods in Santa Rosa and most of the community 
of Paradise, respectively. Innovative funding, governance, and policies are needed to 
reduce fire risk across the state and improve forest health in the headwaters. 

PRIORITIES
Accelerate the pace and scale of forest management on federal lands.

About two-thirds of headwater forests are owned by the federal government, mostly 
by USFS. The task of managing nearly 8 million acres is impractical for one agency 
alone. Accelerating forest management on these lands will require USFS to take full 
advantage of partnerships with state, nonprofit, and private stakeholders. In recent 
years, USFS has promoted leveraging external resources for forest management, 
especially when the benefits extend beyond ownership lines. New collaborative tools 
are being used in California, and there is significant opportunity to expand their use. 
For example, the Good Neighbor Authority makes it easier to share funding and 
personnel between state agencies and USFS—an important way to align state and 
local efforts. “Stewardship contracting” allows USFS to better implement forest man-
agement projects and offset their cost with revenues from harvesting commercially 
valuable wood. 

Utilize new tools for managing forests on private lands.

The high cost of forest management is particularly challenging for many people who 
own family forests (parcels less than 5,000 acres in size), which make up about a 
quarter of the Sierra Nevada headwater forests. Private forest owners should consider 
forming forest health improvement districts to develop common management objec-
tives, pool resources, and make costly forestry activities more feasible. Aggregating 
family forest management can help owners take advantage of new policies that 
increase state assistance funds and relax regulation to make it easier to reduce wildfire 
risk. A joint approach may also promote investment in mills and other wood- 
processing infrastructure—a key gap in headwater areas.

Define multiple benefits and beneficiaries, and make the most of available funds.

California needs to foster more durable forest stewardship arrangements. Developing 
a clear understanding of the multiple benefits gained from increasing forest manage-
ment will be instrumental in motivating new financial resources and governance solu-
tions for ongoing stewardship. But to expand this approach, California needs better 
field-level information about the benefits that forest management can bring, including 
in air and water quality, runoff for water supply, fire risk reduction, and carbon 
sequestration. To make the most of available funding and reduce the net costs of man-
agement, parties should consider including revenue-generating opportunities in their 
projects. For example, bundling ecologically responsible mechanical harvesting 
(which brings in revenue from harvested timber) with prescribed fire can help stretch 
available funds while providing jobs and incomes to rural communities.

LEARN MORE

Improving the Health of California’s 
Headwater Forests. Butsic et al., PPIC, 
2017. 

California’s Water: Protecting Headwaters. 
Mount et al., PPIC, 2018.

Watch the 3-minute video “Headwaters.” 
PPIC, 2019.

Mechanical thinning removes trees from 
overly dense forests.

Strategic use of fire reduces the risk of 
extreme fires.

https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/
https://www.ppic.org/publication/improving-the-health-of-californias-headwater-forests/
https://www.ppic.org/publication/californias-water-protecting-headwaters/
https://youtu.be/BnMgukDTLiE
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ENVIRONMENT

IMPROVE THE HEALTH 
OF FRESHWATER 
ECOSYSTEMS 
California’s freshwater ecosystems support rich biodiversity, but these systems are in 
trouble. The ecology of most of the state’s rivers, lakes, estuaries, and wetlands have 
been permanently altered by water and land use practices, water management infra-
structure, and the arrival of numerous non-native species that are well-adapted to 
these conditions. Climate change will alter ecosystems even further and make it harder 
to manage habitat for many native species—particularly salmon and steelhead, which 
depend on cold water. 

California has relied heavily on state and federal endangered species acts (ESAs) to 
protect biodiversity. But this focus on endangered species—rather than the ecosystems 
that support all species—has proven costly and controversial. And recent studies have 
shown that the number of species vulnerable to changing conditions is significantly 
greater than those currently protected. California needs a new approach. 

Improving the health of freshwater ecosystems would not only help vulnerable species 
adapt to changing conditions—it could be done in a way that brings broad social and 
economic benefits. The state should plot a course to prepare ecosystems and species 
in critical watersheds for rapidly changing conditions while emphasizing projects that 
bring multiple benefits. This “healthy ecosystem” approach would reduce conflict—
and reduce cost and uncertainty for water users—while also creating a higher return 
on resources allocated to manage the environment.

PRIORITIES
Focus actions on watersheds and ecosystems.

Current management efforts focus too narrowly on supporting species protected by 
the ESAs, and too little on improving overall ecosystem conditions. California should 
shift emphasis from single-species management to ecosystem-based management at 
the watershed scale. This approach seeks to improve ecosystem health for a wide range 
of benefits, including the multiple uses of freshwater ecosystems by people. It is also the 

25%
SHARE OF NATIVE FISHES 
THAT ARE THREATENED  
OR ENDANGERED 

5 MILLION
NUMBER OF MIGRATORY 
WATERBIRDS THAT USE 
CALIFORNIA’S WETLANDS

50%
SHARE OF ENVIRONMENTALLY 
SENSITIVE WATERSHEDS 
LACKING GAGES TO  
MEASURE FLOW 



POLICY PRIORITIES FOR CALIFORNIA’S WATER   15

LEARN MORE

California’s Water: Water for the 
Environment. Mount et al., PPIC, 2018.

“A Water Budget for the Environment.” 
Mount, PPIC Blog, 2018. 

Managing California’s Freshwater 
Ecosystems: Lessons from the 2012–16 
Drought. Mount et al. PPIC, 2017.

most effective way to support protected species while keeping many more vulnerable 
species from becoming listed under the ESAs. This shift could be accomplished with-
out altering laws on water quality and endangered species.

Promote sustainable watershed management.

To support this shift, the state should promote broad-based watershed planning.  
The goal of these plans should be to improve ecosystem health while bringing multiple 
social, economic, and environmental benefits. Watershed plans could be incorporated 
into water quality control plans already required under state and federal law. To 
benefit the water user community, these plans could align and streamline permitting 
by state and federal regulators, set priority actions to improve ecosystem conditions, 
and prescribe responsibilities and funding. The state should encourage self-organiza-
tion within watersheds—agencies, water users, landowners, and other stakeholders 
would develop a course of action to meet sustainability goals through voluntary agree-
ments. Some watersheds—such as the Upper Santa Ana River—are already taking 
this approach. 

Use new tools to manage ecosystems.

The traditional approach to ecosystem and species management is to set minimum 
standards for flow and water quality. This approach is not very flexible, making it 
difficult to adapt to changing environmental conditions and new science. An alterna-
tive is to adopt ecosystem water budgets—preferably negotiated by key stakeholders  
in each watershed—that define a quantity of water available to maintain healthy eco-
systems. Ecosystem managers could flexibly deploy this water to improve ecosystem 
conditions or store or trade it to prepare for future droughts. These “functional flows” 
could also be used to reconnect rivers with the land, improving habitat for a wide 
range of species and human uses. Better measurement of river flows will be essential  
to implement this approach. Integrating flood programs into other areas of water 
management can bring multiple benefits—for example, giving rivers and streams more 
room to spread out can improve ecosystem health while decreasing flood risk and 
increasing groundwater recharge. 

Anticipate and prepare for change.

Ecosystem-based watershed plans should be forward-looking and identify actions 
needed to improve ecosystem health and the many benefits ecosystems provide. This 
means identifying how coming changes will affect ecosystem management and setting 
priorities and responsibilities to improve resilience. For example, the state is seeing a 
steady increase in the occurrence of harmful algae blooms in rivers, estuaries, and 
lakes—a trend likely to be hastened by a warmer climate—which will need to be miti-
gated. It will also be necessary to prepare for the decline or loss of critical habitat for 
some species, along with the possible listing of new species. New approaches will be 
needed, including protecting strongholds for species, establishing new populations 
outside of historical habitat ranges, preparing for emergency actions during drought, 
and other conservation actions. 

Shasta Dam operations affect salmon migration.

Many native fishes are at risk.

https://www.ppic.org/publication/californias-water-water-for-the-environment/
https://www.ppic.org/publication/californias-water-water-for-the-environment/
https://www.ppic.org/blog/a-water-budget-for-the-environment/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
https://www.ppic.org/publication/managing-californias-freshwater-ecosystems-lessons-from-the-2012-16-drought/
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WATERSHEDS

THE COLORADO RIVER
The Colorado River is a major source of water for California, six other western states, 
and Mexico. California is the largest single user of this water, which helps supply close 
to 20 million residents in Southern California and roughly 600,000 acres of irrigated 
farmland in Imperial and Riverside Counties. Current laws allocate 15 million acre-
feet (maf) of Colorado River water to the United States and 1.5 maf to Mexico per 
year—amounts that exceed average annual supplies. 

Water levels in major reservoirs have been in decline for two decades due to over- 
allocation, prolonged drought, and climate warming in the basin. Because urban 
Southern California relies on both the Colorado River and the water that flows 
through the Sacramento–San Joaquin Delta, shortages in the Colorado increase  
pressure on Delta supplies.

In 2019, after several years of difficult negotiations, the seven basin states adopted a 
Drought Contingency Plan (DCP), which Congress ratified. This plan enables the use 
of flexible water management tools—water trading, conservation programs, and 
“carry over storage” (allowing unused water to be stored for later use)—and imposes 
mandatory cuts to avoid shortages. The passage of the DCP also enables all elements of 
an agreement with Mexico—Minute 323—to take effect. Building on an earlier agree-
ment, Minute 323 obligates Mexico to share shortages on the river and empowers it to 
store saved water in Lake Mead. This agreement also extends a program to provide 
ecological flows for the Colorado River’s delta in Mexico. 

Flexible water management tools have already proven helpful in addressing some of 
the basin’s tough water scarcity challenges. For instance, in the early 2000s, California 
was required to reduce its use of the river as other states began to take a larger share of 
their allocations. Under the Quantification Settlement Agreement (QSA), parties 
employed a variety of water-use reduction tools—including lining earthen canals, 
improving irrigation efficiency, and fallowing some land. This made water available 
for long-term transfer to Southern California cities, which were most vulnerable to 
cutbacks of California’s allocation. Unfortunately, some of these programs are now 
causing environmental problems by reducing inflows to the Salton Sea. 

Although water use in the basin has declined in recent years, population growth 
creates demand pressures. Meanwhile, rising temperatures and drier conditions are 

27%
PORTION OF COLORADO  
RIVER WATER ALLOCATED  
TO CALIFORNIA

⅓
PORTION OF SOUTHERN 
CALIFORNIA URBAN WATER 
SUPPLY THAT COMES FROM 
THE COLORADO RIVER

>70%
PORTION OF COLORADO  
RIVER SUPPLIES USED BY 
AGRICULTURE IN THE SEVEN 
BASIN STATES
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already worsening the basin’s water deficit. Addressing these issues will require water 
users to keep reducing consumption in ways that cause the least economic and social 
disruption. Continued collaboration is essential to manage the river most effectively. 

PRIORITIES
Accelerate restoration of the Salton Sea.

The shrinking water level in the sea—whose principal water supply is irrigation runoff 
from the Imperial Irrigation District (IID)—is a major concern. Declining water levels 
are resulting in increased dust pollution, which harms public health in a region where 
asthma rates are already very high; and higher water salinity, which reduces food 
sources for birds using the Pacific Flyway. Inflows to the sea began declining in 2018, 
when IID was no longer required to provide mitigation flows under the QSA. The state 
is now responsible for mitigation, and its focus is on restoration activities rather than 
flows. A 10-year restoration plan provides an initial road map, but regulatory setbacks 
have delayed implementation, and funding is only secured for the first five years. 
Options that go beyond this plan—including purchases of water for the sea—should 
also be considered.

Develop a 2026 vision to help delay or minimize mandatory water cuts.

To slow Lake Mead’s decline, California, Arizona, and Nevada negotiated the 
Lower Basin DCP, which includes voluntary conservation and mandatory cuts. 
Despite the above-average snowpack in 2019, the lake is projected to reach levels 
requiring cuts in 2020—initially affecting Arizona and Nevada, as well as Mexico. 
While the DCP was an important step in helping all parties manage supplies, it 
does not address longer-term challenges facing the basin. In 2020, parties must 
begin planning beyond 2026, when both Minute 323 and the Interim Guidelines 
governing the operations of Lakes Powell and Mead expire. California parties will 
need to promote approaches that make it possible to use less river water, with addi-
tional investments in alternative water supplies, water use efficiency, and water 
trading. Maintaining a focus on improving the river’s ecological health and consid-
ering Salton Sea impacts will also be important.

LEARN MORE

California’s Water: The Colorado River. 
Hanak et al., PPIC, 2018.

“A Path to Progress for the Salton Sea.” 
Pottinger, PPIC Blog, 2017

“Planning for a Drier Future in the Colorado 
River Basin.” Pottinger, PPIC Blog, 2019.

The Salton Sea is a key stopover on the Pacific 
Flyway.

Lake Mead’s “bathtub ring” reflects years 
of dropping water levels.

https://www.ppic.org/publication/californias-water-the-colorado-river/
https://www.ppic.org/blog/a-path-to-progress-for-the-salton-sea/
https://www.ppic.org/blog/planning-for-a-drier-future-in-the-colorado-river-basin/
https://www.ppic.org/blog/planning-for-a-drier-future-in-the-colorado-river-basin/
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WATERSHEDS

THE SACRAMENTO– 
SAN JOAQUIN BASIN
The Sacramento and San Joaquin Rivers and Delta form California’s most important 
watershed, which helps supply water for 36 million people and more than 6 million 
acres of irrigated farmland. More than a million people within the watershed rely  
on thousands of miles of levees and large, multipurpose dams to reduce the risk of 
flooding. And the basin’s ecosystems are home to multiple at-risk salmon and steel-
head runs, as well as the remnants of once-vast wetlands that support extensive 
populations of waterbirds and other species. All of these attributes—water supply, 
flood control, and aquatic ecosystems—are in constant tension, which is why this 
watershed is also the source of the state’s most enduring water conflicts. 

Climate pressures are amplifying these challenges, making it harder to meet water 
demands for cities, farms, and the many native species protected by federal and state 
laws. Shorter, more intense wet seasons are testing the watershed’s aging infrastruc-
ture, designed and built for a different climate. In addition, the Sustainable Ground-
water Management Act is increasing demand for surface water, as farmers in the San 
Joaquin Valley face significant reductions in groundwater pumping. 

To improve water supply reliability, the state has been exploring building tunnels 
underneath the Delta to move water from the Sacramento River to water users in the 

A Delta levee being repaired.

33% 
AVERAGE PORTION OF  
WATER CONSUMED  
UPSTREAM OF THE DELTA 

17%
AVERAGE PORTION OF DELTA 
WATER THAT IS EXPORTED

5%
AVERAGE PORTION OF  
DELTA WATER USED BY  
LOCAL FARMS AND CITIES
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San Joaquin Valley, Bay Area, and Southern California. This proposal—scaled  
back from two tunnels to one by the Newsom administration—remains highly  
controversial. 

In 2017 the state updated the Central Valley Flood Protection Plan, an innovative 
approach to reduce flood risk while seeking to improve ecosystem conditions. But 
costs are high and funding is not secured. It also is not fully integrated with water 
supply planning and does not adequately address fragile levees within the Delta. 

Despite decades of effort, native biodiversity in the watershed continues to decline,  
with multiple species of fish teetering on the edge of extinction, and no workable plan  
to restore their populations or to avoid new listings. The coming year will be critical.  
To update the water quality control plan for the watershed, stakeholders are developing 
voluntary agreements for new environmental flow standards and habitat investments. 
Lengthy litigation is possible if the parties fail to agree. In addition, federal wildlife 
agencies are revising regulations governing water exports from the Delta.

PRIORITIES
Change course on ecosystem management.

Current approaches to managing this ecosystem—with an emphasis on endangered 
fishes—are not working, and fail to address other threats arising from climate change 
(for example, an increase in harmful toxic algae blooms). The key to addressing 
climate and water demand pressures and growing flood risk is to create the capacity  
to be nimble and responsive—using tools like ecosystem water budgets that allocate 
water to the environment for flexible use. Investing in multi-benefit projects can 
improve ecosystem health and benefit other users. This is the essence of the eco system-
based management approach described in the section on freshwater eco systems. The 
voluntary agreements now under negotiation could be the cornerstone of a comprehen-
sive, integrated program to improve ecosystem health. These agreements will need to 
set broad objectives for the ecosystem (rather than focusing on single species), define 
metrics and responsibilities, develop robust science support, establish transparent 
governance, and secure reliable funding. 

Modernize storage and conveyance infrastructure.

California urgently needs a comprehensive plan to make its water grid more resilient to 
climate pressures. This includes upgrading facilities and operations of the large storage 
reservoirs—essential for meeting water supply, flood risk, and ecosystem needs—and 
improving conveyance to promote water trading and groundwater recharge. The state 
must also decide on whether to invest in new Delta conveyance, which is a major 
bottle neck to moving water where it’s needed. 

Accelerate implementation of the Central Valley flood plan. 

This will require gathering additional input on the merits of specific local projects, 
setting investment priorities, and securing funding. It also means developing a viable 
long-term plan for the 1,100 miles of fragile Delta levees that are under pressure from 
sea level rise and climate volatility. The Delta Stewardship Council has established pri-
orities for spending existing bond funds on Delta levee improvements, but this will 
address only a fraction of them.  

LEARN MORE

California’s Water: The Sacramento–San 
Joaquin Delta. Mount et al., PPIC, 2018.

Stress Relief: Prescriptions for a Healthier 
Delta Ecosystem. Hanak et al., PPIC, 2013.

“Commentary: Delta Interests Should Seize 
the Opportunity to Cease Water Fights.”  
Mount and Hanak, PPIC Blog, 2019.

The Delta provides important habitat for 
water birds and aquatic species.

THE SACRAMENTO–SAN JOAQUIN BASIN AND 
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https://www.ppic.org/publication/californias-water-the-sacramento-san-joaquin-delta/
https://www.ppic.org/publication/californias-water-the-sacramento-san-joaquin-delta/
https://www.ppic.org/publication/stress-relief-prescriptions-for-a-healthier-delta-ecosystem/
https://www.ppic.org/publication/stress-relief-prescriptions-for-a-healthier-delta-ecosystem/
https://www.ppic.org/blog/commentary-delta-interests-should-seize-the-opportunity-to-cease-water-fights/
https://www.ppic.org/blog/commentary-delta-interests-should-seize-the-opportunity-to-cease-water-fights/
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From: Caren Braby
To: Jena Carter
Cc: Caren Braby; Davia.M.Palmeri@state.or.us
Subject: Re: Informal Feedback on the ODFW Climate and Ocean Change Policy
Date: Friday, December 13, 2019 4:15:07 PM
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Thank you Jena. Great comments.

Caren Braby
Marine Resources Program Manager
(541) 961-5352 (cell)

On Dec 13, 2019, at 3:19 PM, Jena Carter <jcarter@tnc.org> wrote:

Hi Caren and Davia – Due to a conflict I was only able to attend about half of your conference
call last week with stakeholders and wanted to provide some additional comments for your
consideration. I have also heard that there is already another draft of this policy so some of my
comments may have already been addressed and we can submit more formal comments when
the time is appropriate. Thanks – Jena
 
Vision  
Through science and proactive leadership to address a changing climate and ocean, ODFW and
Oregon: 

 Understand how the changing climate and ocean conditions impact air, water, land, and
plants and how these changes will affect people and fish and wildlife; 

 Understand where and how natural areas and processes or built and natural infrastructure
can safeguard against these impacts;

Comment - The emphasis on built infrastructure makes it sound like an endorsement of
gray infrastructure over natural infrastructure, which can often times be more cost effective and
provide better benefits.

 Work collectively to protect, restore and enhance these natural areas and processes; and
 Strive toward carbon-neutral operations.

 
Under Key Assumptions… This is confusing because the way it is written means that the bulleted
points are a cascading result of increased air temp and acidification. But the examples given such
as changing ocean currents is not due to acidification. I suggest rewording and decoupling these
two ideas. This is also a great place to mention increased storm surge, flooding and sea level
rise.  Also under the statement “As a result of these impacts, we expect….” I don’t know why the
only expected impact is acidification. This seems really limiting. I think this needs a broader
statement of this section should be caveated with the words “including but not limited to” to
give you wiggle room for other considerations.
 
Under Statewide Coordination and Response, #3. I think it sounds like a well-meaning
statement but it seems like you are proposing that ODFW’s role in this statewide effort is to
create “balance.” Your mission is to protect and enhance Oregon's fish and wildlife and their
habitats, not balance and safeguard people and property. While this is very important and
should absolutely occur, it seems like that is the role of other agencies.
 
Under Statewide Coordination and Response, #4.  Again, it states here that your goal is to

mailto:Caren.E.Braby@state.or.us
mailto:jcarter@tnc.org
mailto:Caren.E.Braby@state.or.us
mailto:Davia.M.Palmeri@state.or.us
mailto:jcarter@tnc.org




create mechanisms to ensure and encourage economic development. I suspect this isn’t what
you meant and that this needs to be rewritten.
 
Under Key Principles. I don’t see a statement related to the precautionary principle. It seems
like the agency’s budget will make it challenging to conduct the necessary science to predict
climate change impacts in a way that keeps pace with the changes across many species. As such,
for species and locations lacking adequate science, the precautionary principle should be
deployed.
 
Please consider the environment before printing this email

Jena Carter
Oregon Marine & Coast Director
jcarter@tnc.org
(503) 802-8114 (Phone) 
(703) 863-2997 (Mobile) 

nature.org
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On Fri, Nov 15, 2019 at 3:40 PM Caren Braby <Caren.E.Braby@state.or.us> wrote:

Courtesy copy. Not for distribution yet. Attached.
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From: Davia M Palmeri
To: Shaun Clements
Subject: FW: ODFW climate and ocean change policy
Date: Monday, November 25, 2019 3:01:23 PM
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Davia
 

From: Bruce Taylor <bruce_taylor@pacificbirds.org> 
Sent: Monday, November 25, 2019 11:08 AM
To: Davia M Palmeri <Davia.M.Palmeri@state.or.us>
Subject: Re: ODFW climate and ocean change policy
 
Sorry I haven’t been able to participate in any of this, Davia.  Here are a couple of comments:
 
Goals.  There’s no mention of fish and wildlife; although this is inherent in the department’s mission,
it seems a little odd to have the only explicit references expressed in terms of “natural resources,”
which is quite a bit broader than fish and wildlife and habitat conservation.  It would be more clear
with the addition of something that explicitly says the goal is to align ODFW policies, programs and
management actions in support of mitigation of and adaptation to the impacts of climate change on
native fish and wildlife and the habitats that support them.
 
Implementing.  Maybe, as above, this is assumed in the construct, but I don’t really see anything
explicit in here that says that the department will adapt its management of fish and wildlife
populations (and habitat, to the extent ODFW influences that) to respond to the effects of climate
change.  It may be covered in the connection to key principles, but if it takes a state lawyer to
decode the policy, that’s going to limit its effectiveness.  Better to be explicit about these things, I
think.
 
And finally, maybe a missing concept.  I’m not sure where or if it fits in.  About 10 years ago we had a
session with joint venture partners in eastern Oregon talking about climate change adaptation and
bird habitats.  It was already clear that we would likely be seeing major changes in water availability
in the closed basins that would create conflicts like those that have played out in recent years in the
Chewaucan basin when Lake Abert went almost completely dry.  The Summer Lake Wildlife Area was
the one place with an assured water supply and the infrastructure needed for management
flexibility to help fill in gaps in bird habitat availability in drought years.  For example, when we know
that Lake Abert and other terminal lakes will not meet the needs of fall migrating waterbirds,
Summer Lake Wildlife Area could manage its impoundments to provide some of that habitat.  That
may mean not having units all flooded for the start of waterfowl hunting season, which creates a
conflict for the wildlife area’s managers.  In the long run, Summer Lake WA could play an important
role in a more dynamic approach to habitat management on a regional, rather than site-level, scale. 
But that raises some policy issues because of the tradeoffs involved.  A forward-looking ODFW
climate policy could help address these issues.
 

mailto:Davia.M.Palmeri@state.or.us
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Maybe you all have already thought through all this but that’s my quick take on the draft, for what
it’s worth.  Thanks for all your work on this.
 
Bruce Taylor
Partnership Coordinator

971-235-6673

 
PACIFIC BIRDS Habitat Joint Venture
Creating the Ideal Environment for Bird Habitat Conservation  | Visit Our Website

 
 

From: Davia Palmeri <Davia.M.Palmeri@state.or.us>
Date: Wednesday, November 20, 2019 at 1:22 PM
Cc: Caren Braby <Caren.E.Braby@state.or.us>, Shaun Clements
<Shaun.Clements@oregonstate.edu>
Subject: ODFW climate and ocean change policy
 
Dear Colleagues,
 
Thanks so much to those of you who were able to join us for conversations about the Draft Climate
and Ocean Change Policy. For those who were not able to attend, we will hold one additional
meeting next week--Tuesday, November 26, 1-3pm at ODFW’s Newport Office (2040 SE Marine
Science Dr). Shaun and I are also available to schedule one-on-one conversations as needed.
 
If you are unable to join us, the draft policy and our presentation are attached for your
consideration. As you review the draft policy we encourage you to keep in mind a few things and
provide feedback on how well the policy achieves this intent:

The policy is intended to provide direction to the agency that leads to future integration of
the key principles in to all of the agency’s business, including existing and future policies and
procedures.
The policy is intentionally broad in scope and at a very high level. This is with the goal of
helping the policy remain relevant for the long term and be adaptive to the inherent
uncertainty of the impacts of a changing climate and ocean.
The policy is intended to remain within ODFW’s existing authority.

 
Please share any initial feedback by December 12. This is a first of three opportunities to help
shape this new policy. Your feedback will be considered for a next version that will be shared with
the Commission and public in an informational exhibit at their January 17 meeting (note- the
presentation says January 10, the meeting was pushed to January 17). Input from the Commission
and public will be incorporated in to a final draft for adoption at the March 20 Commission meeting.
 
Thank you for your engagement!
 
Davia M. Palmeri
Conservation Policy Coordinator
o.503-947-6077 | m.971-719-1192

http://www.pacificbirds.org/
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mailto:Shaun.Clements@oregonstate.edu
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From: Clements, Shaun <Shaun.Clements@oregonstate.edu> 
Sent: Friday, November 8, 2019 2:15 PM
To: shaun.clements@state.or.us
Cc: Davia M Palmeri <Davia.M.Palmeri@state.or.us>
Subject: ODFW climate and ocean change policy meeting Nov 18
 
Colleagues, this is a quick reminder that ODFW is hosting our second conversation on a Draft Climate
and Ocean Change Policy for the agency Nov 18 (details below). Please RSVP if you intend to join us
so we can plan accordingly.
                                                                                                                              
 

Date: November 18 (meetings will be the same)
Time: 10am-12pm
Location: ODFW Salem HQ – 4034 Fairview Industrial Dr. NE, Salem.

 
Hope to see you there. As always, reach out with any questions.
 
Cheers, Shaun
 
Shaun Clements Ph.D
Senior Policy Advisor
Fish Division
Oregon Department of Fish and Wildlife
 
Office 503 947-6212
Cell 541 223-8437
 
 
 

mailto:Davia.M.Palmeri@state.or.us
https://myodfw.com/
mailto:Shaun.Clements@oregonstate.edu
mailto:shaun.clements@state.or.us
mailto:Davia.M.Palmeri@state.or.us
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De  
 12 December 2019 

 

TO: Oregon Dept. of Fish & Wildlife 

Attn: Davia M. Palmeri  

          Davia.M.Palmeri@state.or.us  

          Shaun Clements, Ph.D. 

          Shawn.Clements@oregonstate.edu  

 

RE:  PCFFA/IFR Comments on Draft Climate and Ocean Change Policy 

 

To the Examiners: 

 

     These are the written comments of both the Pacific Coast Federation of Fishermen’s 

Associations (PCFFA) and its sister organization, Institute for Fisheries Resources (IFR) on the 

Draft Climate and Ocean Change Policy document under current discussion by Staff.   On behalf 

of the west coast commercial fishing industry that our two organizations represent, we thank you 

for the opportunity to comment and intend to remain involved in this rule-making process.  

Please place these comments in the official public record. 

 

General Comments 

 

(1) The science today is very clear that, regardless of whether or not the Earth as whole can meet 

Paris Agreement decarbonization targets, it is already too late to prevent worldwide ocean 

sea level rises and increasing ocean acidification, as well as considerable terrestrial climate 

disruption (see Attachments 2 and 3), for at least the next 100 years.  In absence of 

prevention, we must instead anticipate, mitigate and adapt.  Thus at least a minimum 100-

year rolling planning horizon time frame needs to be built into these Rules. 

 

(2) A broad “ecosystem conservation” approach needs to be employed, in order to encompass 

board-based habitat conservation efforts for multiple species, rather than a fragmented 

species-by-species approach as is more often the case.  This is also the most efficient way to 

use always limited resources.  Though the emphasis in the draft on “habitat conservation” 

goes a long way in the proper direction, this broader “ecosystem conservation” approach 

needs to be more specifically built into these Rules. 
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(3) Species conservation in a climate change scenario must also be approached using the 

Precautionary Principle, by which all conservation efforts err on the side of protecting whole 

ecosystems, not on the side of further industrial development.  Otherwise, with lower 

standards that shifts the risk on to the species, each and every species being “conserved” can 

be pushed to near-extinction levels, at which point their recovery is extremely difficult if not 

impossible, and whole ecosystems unravel. 

 

(4) Oregon’s coastal commercial fisheries are in deadly peril from the combination of loss of 

infrastructure in coastal communities to rising sea levels, soaring ocean temperatures and the 

impacts of ocean acidification.  These latter two factors also synergistically power the spread 

of massive de-oxygenated “dead zones” as well as rapidly changing species redistributions.  

Much has already been done on these issues, however, in California.  A recent summary of 

California efforts and thoughts about adapting commercial fisheries to climate and ocean 

changes is included by reference as “Readying California Fisheries for Climate Change,” 

published June, 2017, which may contain many good ideas for Oregon to use and expand 

upon.  The document is too big to upload from our email system, but its URL is available at: 

https://escholarship.org/uc/item/2kr7839k. 

 

(5) Since ODFW’s jurisdiction is limited, a state-wide (even region-wide) and multi-agency 

coordination effort is sorely needed.  This can be fostered by an Executive Order from the 

Governor to all state agencies to foster and coordinate climate change responses, and via 

MOU’s to coordinate those efforts with local governmental. Tribal and federal governmental 

agencies both state-wide and regionally.   

 

 

Specific Markup Comments to Draft Rule Language 

 

     See our suggested markup language, with marginal comments as appropriate, to the Draft 

Rules below as Attachment 1. 

 

     Thanks for the opportunity to comment, and our industry will continue to be engaged in these 

vitally important issues. 

 

Sincerely, 

Glen H. Spain 
NW Regional Director 

PCFFA/IFR 

 

Attachment 1:  Specific Markup Comments to Draft Rule Language 

Attachment 2:  Various articles and studies on sea-level impacts through year 2300. 

Attachment 3: “World Scientists’ Warning of a Climate Emergency,” Nov. 2019. 
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PCFFA/IFR Suggested Edits (12-12-19) 

Draft Climate and Ocean Change Policy 

635 – XXX – XXX 

Vision 

Through science and proactive leadership to address a changing climate and ocean, ODFW and 

Oregon: 

 Understand how the changing climate and ocean conditions impact air, water, land, and plants 

and how these changes will affect people and fish and wildlife; 

 Understand where and how natural areas and processes or built infrastructure can safeguard 

against these impacts; 

 Work collectively to protect and enhance these natural areas and processes; and 

 Strive toward carbon-neutral operations. 

As a result, Oregonians have healthy natural areas that provide clean air and drinking water, 

food, abundant fish and wildlife, support a thriving economy, and are the first line of defense 

against fires, droughts, floods, and sea level rise associated with a changing climate and ocean. 

635– XXX – XXX 

Background 

The Earth’s climate and oceans are changing because of activities that emit greenhouse gases 

into the atmosphere. Oregon is already experiencing changes that are consistent with changes 

observed and projected globally, such as increased average air and water temperatures, disrupted 

precipitation patterns, and an acidifying ocean. These changes result in impacts such as increased 

frequency and intensity of drought and wildfire, reduced and protracted base stream flows, 

extreme air and water temperatures, and disrupted ocean currents and species distributions. 

These changing climate and ocean conditions are undermining the ability of lands and waters to 

support Oregon’s native fish and wildlife, and the cultural and economic benefits they provide. 

This is hindering the Department’s ability to achieve its mission and meet its statutory mandates 

to manage the public trust resources in its care. 

The impacts of changing climate and ocean conditions will extend more broadly to all facets of 

Oregon’s culture and economy. The increased frequency and magnitude of events such as fire, 

floods, and heatwaves, as well as sea level rise, will impact human health, safety, and 

infrastructure. There will be direct costs associated with responding to and recovering from these 

events. Appropriately managed lands and waters can play a significant role in reducing risk from 

extreme events (e.g., flooding, fire) to human health, safety and property. It is critical that 

ODFW and Oregon improves the preparedness of fish and wildlife, its communities, culture, 

economy, and natural resources to these changes. 
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Current governance systems will be inadequate to respond sufficiently. There is a need for rapid 

institutional change to improve coordination around science, planning, and implementation of 

preparedness actions, as well as in working towards carbon neutrality of state government 

operations.  There is also a great need for long-term, sustainable efforts to respond to climate 

change impacts that scientists tell us are now inevitable, and which will last for at least the next 

100 years, even if worldwide greenhouse gas reduction targets can be met. 

ODFW can provide strong leadership in support of the State’s collective effort to respond to the 

impacts of climate and ocean change. This leadership will focus on providing good science, 

implementing appropriate stewardship actions, enhancing cross-agency coordination of natural 

resource management, and leading by example toward achieving carbon neutrality. 

635– XXX – XXX 

Key Assumptions 

Sections of this policy provide guidance to the Department with respect to fish, wildlife, and 

habitat management. This guidance is based on key science-based projections and assumptions 

about how the climate and ocean will continue to change and how fish and wildlife populations 

and their habitats will respond to those changes. 

Based on current science, we assume that air temperatures will continue to increase and 

Oregon’s coastal waters will continue to acidify. These changes will result in cascading impacts 

that, in general, include: 

• Changing precipitation patterns, including a decreasing trend for snowpack volume, 

resulting in changes in streamflow characterized by increased frequency and severity of 

flooding, increased flows in winter, and decreased flows in late summer and fall; 

• An increasing trend in freshwater and marine water temperatures; 

• A change in wildfire patterns, including an increase in the frequency and magnitude of 

intense wildfires; and 

• Changing ocean currents, including changes in the frequency and magnitude of coastal 

upwelling; and. 

• Steadily rising average ocean sea levels which will gradually not only erode settled 

coastlines and threaten coastal cities, but will increasingly inundate fragile coastal 

wetlands and estuaries, erode beaches and increase salt-water intrusions into coastal zone 

freshwater aquifers. 

We expect that these changes will not occur evenly in all habitats and that some species and 

habitats will have characteristics that make them more resistant to these changes. We also expect 

that these changes will not occur evenly through time. The frequency of years experiencing good 

conditions will diminish and the frequency and magnitude of poor environmental conditions will 

increase. 

Commented [I1]: Sea level rise will be a serious problem 
for perhaps centuries (see Attachment 1), even if all Paris 
Agreement decarbonization commitments are met, but is 
not much discussed in these draft Rules.  It will, however, 
greatly affect coastal wetlands and estuaries as well as 
coastal ecosystems in many ways.  This language takes into 
account some of these impacts. 
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As a result of these impacts, we expect: 

• Changes in the permanent distribution of many fish and wildlife populations; 

• Conditions in some areas will become unsuitable to support self-sustaining populations of 

vulnerable native species; 

• These changes will favor many non-native or invasive species, as well as bacteria, 

viruses, and parasites, and that this will negatively impact native species; and 

• Acidification, combined with higher ocean temperatures and warm-water invasive 

species will impact all levels of the marine food web, resulting in negative effects on 

some key species and long-term shifts of key coastal ecosystems. 

While we are already observing some of these changes and expect this to continue, we recognize 

that there is uncertainty in the timing and extent of impacts to habitat, in the ability of fish and 

wildlife to adapt to changes, and in how changes in one part of a food web may impact the 

balance of ecosystems.  However, science tells us that because of long lag-times in these 

impacts, many of these changes are now inevitable, and will adversely affect the states’ 

ecosystems for at least the next 100 years even if greenhouse gas reductions worldwide are 

successful. 

635 – XXX –XXXX 

Goals of the Climate and Ocean Change Policy 

(1) Acknowledge that changing climate and ocean conditions represent a serious and immediate 

threat to the Department’s ability to meet its mission. 

(2) Ensure the Department understands the risks and opportunities associated with changing 

climate and ocean conditions and incorporates that understanding into all of the Department’s 

business. 

(3) Provide leadership toward a coordinated statewide and regional response that minimizes the 

impacts of changing climate and ocean conditions on Oregon’s natural resources and the 

communities, culture and economies reliant on them, and allows for sustainable use of natural 

resources in the future. 

(4) Reduce the Department’s carbon footprint to the extent practicable, with the goal of reaching 

carbon neutrality. 

635 – XXX – XXXX 

Implementing the Climate and Ocean Change Policy 

The Climate and Ocean Change policy is intended to be overarching in scope and will be applied 

as follows: 

(1) By leading a coordinated, long-term, state-wide response consistent with direction in 635 – 

XXX –XXXX (Statewide Coordination of a Climate and Ocean Change Response) of this rule. 

Commented [I2]: At least a 100-year planning time from 
should be built into these Rules.  This is one place to do 
that. 

Formatted: Font: (Default) Times New Roman, 12 pt

Formatted: Font: (Default) Times New Roman, 12 pt

Commented [I3]: Many of Oregon’s key ecosystems span 
more than one state, and many of Oregon’s birds and fishes 
(such as salmon” are highly migratory, and thus there needs 
to be a regional approach which Oregon coordinates with 
other affected co-managing agencies and states.  This 
language is also consistent with similar “regional 
coordination” language below. 

Formatted: Font: (Default) Times New Roman, 12 pt

Formatted: Font: (Default) Times New Roman, 12 pt



4 
 

(2) By integrating climate and ocean change awareness, metrics, and the available science that is 

needed to inform species and ecosystem management into the planning, prioritization, and 

implementation of the Department’s research, monitoring, and analyses. This integration should 

incorporate the key principles in 635 – XXX –XXXX (Departmental Climate and Ocean Change 

Response Key Principles) subsections (1)-(5) of this rule. 

(3) By reviewing and modifying existing Department plans and policies as necessary to account 

for climate and ocean change. If needed, this alignment should incorporate the relevant key 

principles in 635 – XXX –XXXX (Departmental Climate and Ocean Change Response Key 

Principles) subsections (1),(6)-(15) of this rule. 

(4) By incorporating the relevant key principles in 635 – XXX –XXXX (Departmental Climate 

and Ocean Change Response Key Principles) subsections (1), (6)-(15) into any new Department 

plans or policies related to species management, implementation of regulatory and non-

regulatory resource management authorities and programs, and department operations. 

(5) By developing a carbon reduction plan by 2022 that outlines how the Department will reduce 

its net carbon emissions, with the goal of being carbon neutral by mid-century, through the 

construction, purchasing, and use of energy-efficient facilities, structures, vehicles, and 

equipment and by managing Department owned lands to sequester carbon. As a precursor to the 

development of a plan, the Department should assess its carbon footprint within a year from 

adoption of this policy and thereafter on a recurring basis not to exceed every 5 years. 

(6) By developing a communications strategy and coordinating with local and regional partners 

to raise awareness of the effects and impacts of climate and ocean change and the steps the 

Department is taking to counteract and adapt to impacts on fish, wildlife and their habitats in the 

face of changing climate and ocean conditions. 

635 – XXX –XXXX 

Statewide Coordination of a Climate and Ocean Change Response 

The Department shall exhibit leadership in facilitating a long-term, coordinated statewide 

response to minimizing the impacts of the changing climate and ocean conditions on Oregon’s 

natural resources. As such, the Department shall, to the extent practicable: 

(1) Complete inventories of the State’s natural resource assets in partnership with other executive 

branch natural resource agencies and appropriate federal, tribal, and local partners. The 

inventories should also evaluate the vulnerability of our assets and/or their utility in improving 

preparedness to changing climate and ocean conditions, and identify areas for priority investment 

of resources. 

(2) Ensure that the Department’s research and monitoring related to changing climate and ocean 

conditions is integrated with the activities of other state, federal, and tribal natural resource 

agencies by working with those agencies to: 

a. Identify existing and new foundational data that are needed by multiple agencies to adequately 

monitor and project the impacts of changing climate and ocean conditions; 
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b. Coordinate the collection, storage, and analysis of this data; and 

c. Ensure there is appropriate consistency in the use of climate models and emissions scenarios. 

(3) Work with other executive branch natural resource agencies to coordinate implementation of 

regulatory and non-regulatory authorities within and across geographic areas to promote 

preparedness for changing climate and ocean conditions. This collective effort should strive for 

balancing beneficial uses of natural resources and the safeguarding of people, property, and fish 

and wildlife from the impacts of extreme events (e.g., fire, floods, sea level rise) associated with 

changing climate and ocean conditions; and as such should include collaboration with local, 

regional and tribal jurisdictions. 

(4) Work with other state and federal agencies and local governments to review incentives and 

regulations that relate to the protection, enhancement, and management of fish and wildlife 

habitat with the goal of ensuring that the appropriate mechanisms exist to: 

a. Achieve protections and enhancement in priority areas for fish and wildlife, water 

supply, and mitigation of natural hazards; 

b. Encourage economic development that sustains essential ecosystems while providing 

preparedness for the impacts of the changing climate and ocean; and 

c. Ensure that voluntary and regulatory actions are coordinated among agencies. 

635 – XXX –XXXX 

Departmental Climate and Ocean Change Response Key Principles 

The principles below are intended to guide ODFW’s approach when implementing the policy as 

described in 635 – XXX –XXXX (Implementing the Climate and Ocean Change Policy) 

subsections (2)-(4). The principles reflect the key assumptions outlined in 635-XXX-XXX (Key 

Assumptions). 

Collaboration 

(1) Promote partnerships 

Successful implementation of the Department’s Climate and Ocean Change Policy can only 

occur through collaborations and partnerships that span scientific expertise, stakeholder interests 

and regulatory authorities. 

Science 

(2) Track the changes 

To determine whether changes are occurring as predicted, the Department should ensure that it is 

monitoring the appropriate metrics to document the changing climate and ocean conditions (e.g., 

flow, temperature, ocean pH) and the impacts of those changes on fish, wildlife, and their 

habitats (e.g., distribution, survival, disease). 
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(3) Look forward 

The Department should use appropriate analytic approaches to determine how species may 

respond to the predicted changes in climate and ocean conditions on a time horizon that is 

relevant to a specific species’ life history. 

(4) Resolve critical uncertainties 

The Department should conduct ongoing research to reduce key uncertainties related to the 

response of fish, wildlife, or their habitats to climate and ocean change. The Department should 

communicate clearly about the uncertainty involved in predicting both the likely changes in 

climate and ocean conditions and the impacts on fish and wildlife to allow decision makers to 

take action in an informed way. 

(5) Minimize harm to individuals & populations 

During periods of adverse environmental conditions that are stressful to individuals, decisions 

about where and when to conduct research and monitoring that involves handling of live animals 

should balance the benefits of the research and monitoring against the additional impacts to the 

animal, as well as risks to the population. 

Species Management 

(6) Conservation is foundational to the agency mission 

The conservation of naturally produced native species in the geographic areas to which they are 

indigenous is the principal obligation of the Department. It is on this platform of conservation 

that the social and economic benefits of harvest and viewing are realized. As such, the ability to 

utilize fish and wildlife for harvest or viewing is dependent on the health of wild populations. 

Conservation and use are not mutually exclusive, and can be fully integrated through risk 

management that scales use appropriately to avoid undermining conservation. 

(7) Consider future conditions 

The Department should, to the extent practicable, incorporate an understanding of predicted 

future conditions and how species may respond to these conditions on a time horizon that is 

relevant to specific species’ life history, within a planning horizon over at least the next 100 

years. These responses may include range shifts, local extirpations, altered species compositions, 

and elevated life-stage vulnerabilities. Management goals and strategies will consider this long 

view, but allow for near term conservation, utilization, or transition in an adaptive management 

approach.  

(8) Maximize conservation when resources are limited. 

The Department does not have the capacity, authority, or resources to reverse all the impacts of 

changing climate and ocean conditions on all species and their habitats. This will require the 

Department to prioritize its efforts to optimize conservation of native species and their 

ecosystems. When faced with a high level of certainty that a naturally-produced, native species 

will be unable to persist in an area because of the impacts of changing climate and ocean 

Commented [I4]: Adaptive management approaches are 
clearly necessary in the face of major uncertainties, and 
should be spelled out specifically in this section as “adaptive 
management.” 
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conditions, management goals and strategies may allow for assisted range shift, local extirpation 

or other modification of the conservation approach as long as long term persistence of a species 

is likely elsewhere in their range within the state. 

(9) Address species range shifts 

A species whose range naturally expands into or within Oregon as a result of the changing 

climate and ocean may be managed for conservation or utilization purposes in the new area 

provided this does not conflict with Key Principle (6). When a species range shift or expansion 

comes in direct conflict with Key Principle (6), the Department will strive to limit these 

expansions as best possible within funding constraints. 

(10) Adopt strategies robust to uncertainty 

When faced with scientific and management uncertainty, the Department should proceed with an 

precautionary approach that is likely to prevent serious depletion of native species across as 

broad a range of future conditions as possible. 

(11) Adapt management to current conditions 

Climate and ocean change are causing more frequent occurrences of adverse environmental 

conditions that impose additional stress on fish and wildlife, such as high water temperature, low 

river flows, low oxygen water, or fire. The department will plan for real time adaptive 

management of hatcheries, wildlife areas, and harvest to account for potential impacts to fish and 

wildlife populations during periods of adverse environmental conditions. 

Habitat protection and enhancement 

(12) Protect and enhance the best habitat 

When implementing management actions that affect fish and wildlife habitat, unless directed 

otherwise through an adopted plan, the Department should generally use the following approach: 

a) Give priority to protecting habitat for native fish and wildlife that is currently high functioning 

and projected to remain or become high functioning despite the impacts of changing climate and 

ocean conditions; 

b) Give priority to restoration and enhancement actions in areas where such actions would result 

in creation of high functioning habitat despite the impacts of changing climate and ocean 

conditions; and 

c) Assign lower priority to actions in areas where projected habitat changes caused by climate 

and/or ocean change are likely to exceed native species’ ability to persist. 

Department Operations 

(13) Enhance infrastructure preparedness 

Commented [I6]: This avoids the “why save them here 
when they can be found in (other state or country)?” 
argument.  Clearly native species in Oregon should be 
encouraged to persist within Oregon so that their benefits 
accrue to Oregonians. 
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The Department shall consider the risk from the impacts of climate and ocean change in the 

design of new facilities or structures and identify existing facilities or structures at high risk of 

failure due to climate change impacts and mitigate those risks over time. 

(14) Avoid exacerbating the impacts of climate and ocean change 

To the extent practicable, the Department will operate equipment and facilities in such a way that 

they do not exacerbate the impacts of climate and ocean change on fish, wildlife and their 

habitats. 

(15) Reduce the Department’s carbon footprint 

Consistent with direction in the carbon reduction plan, the Department will operate equipment 

and facilities in such a way as to reduce carbon outputs and/or sequester carbon. 
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Attachment 2:  Various articles and studies on sea-level 

impacts through year 2300 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Sea levels set to keep rising for centuries even if emissions target... https://www.theguardian.com/environment/20 19/nov/06/sea-IeveI-.. . 

uar Ian 
Sea levels set to l<eep rising for 
centuries even if emissions targets met 
Generations yet unborn will face rising oceans and coastal inundations 
into the 2300S even ifgovernments meet clinlate commitmentsr 

researchers find 

A potential scenario of future sea level rise in South Beach, Miami, Florida, with a global temperature rise of 2C. 
Photograph: Nickolay Lamm/Courtesy Climate Central 

Oliver Milman in New York 
Wed 6 Nov 2019 05.00 EST 

Sea level rise is set to challenge human civilization for centuries to come, even 
if internationally agreed climate goals are met and planet-warming emissions 
are then immediately eliminated, researchers have found. 

https://www.theguardian.com/environment/20


Sea levels set to keep rising for centuries even if emissions target... https:/ /www.theguardian.com/environmentl20 19/nov/06/sea-level-... 

The lag time between rising global temperatures and the knock-on impact of 
coastal inundation means that the world will be dealing with ever-rising sea 
levels into the 2300s, regardless of prompt action to address the climate crisis, 
according to the new study. 

Even if governments meet their commitments from the landmark 2015 PaI:is 
climate agreement, the first Is-year period of the deal will still result in enough 
emissions that would cause sea levels to increase by around 20cm by the year 
2300. 

This scenario, modeled by researchers, assumes that all countries make their 
promised emissions reductions by 2030 and then abruptly eliminate all planet
warming gases from that point onwards. In reality, only a small number of 
countries are on track to meet the Paris target of limiting global heating to 2C 
above the pre-industrial era. 

"Even with the Paris pledges there will be a large amount of sea level rise;' said 
Peter Clark, an Oregon State University climate scientist and co-author of the 
study, published in Proceedings of the National Academy of Sciences. 

"Sea level rise is going to be an ongoing problem for centuries to come, we will 
have to keep on adapting over and over again. It's going to be a whole new 
expensive lifestyle, costing trillions of dollars. 

"Sea level has a very long memory, so even if we start cooling temperatures the 
seas will continue to rise. It's a bit like trying to turn the Titanic around, rather 
than a speedboat." 

Researchers used a computer model that simulates sea level rise in response to 
various emissions levels, looking both at historical emissions since 1750 and 
also what the emissions scenario would be from 2015 to 2030 if countries met 
their Paris agreement obligations. 

About half of the 20cm sea level rise can be attributed to the world's top five 
greenhouse gas polluters - the US, China, India, Russia and the European Union 
- according to the researchers. The US was a key architect of the Paris deal but 
this week Donald Trump formally triggered its exit from the agreement. 

"Our results show that what we do today will have a huge effect in 2300. 
Twenty centimetres is very Significant; it is basically as much sea-level rise as 
we've observed over the entire 20th century;' said Climate Analytics' Alexander 
Nauels, lead author of the study. "To cause that with only 15 years of emissions 

www.theguardian.com/environmentl20


Sea levels set to keep rising for centuries even if emissions target... https:/ /www.theguardian.com/environm ent/20 19/nov/06/sea-level-... 

. is quite staggering:' 

The results reveal the daunting prospect 9f a near-endless advance of the seas, 
forcing countries to invest huge resources in defending key infrastructure or 
ceding certain areas to the tides. Many coastal cities around the world are 
already facing this challenge, with recent research finding that land currently 
home to 300 million people will flood at least once a year by 2050 unless carbon 
emissions are drastically slashed. 

As the world heats up, ocean water is expanding while land -based glaciers and 
the two great polar ice caps are melting away, causing the oceans to swell. 

According to the UN's climate science panel, the global sea level rise could 
reach as much as 1.1 metres by the end of the century if emissions aren't 
curbed. Clark pointed out the real situation could be even worse if the melting 
of the Antarctic turns out to be on the dire end of the spectrum of uncertainty. 

"People are going to become less inclined to live by the coast and there are 
going to be sea level rise refugees:' Clark said. "More severe cuts in emissions 
are certainly going to be required but the current Paris pledges aren't enough to 

. prevent the seas from rising for a long, long time." 

www.theguardian.com/environm


Attributing long-term sea-level rise to Paris Agreement 
emission pledges 
Alexander Nauelsa,b,,, Johannes Gutschowc, Matthias MengelC

, Malte Meinshausenb,c, Peter U, Clarkd,e, 
and Carl-Friedrich Schleussnera,c,f 
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The main contributors to sea-level rise (oceans, glaciers, and ice 
sheets) respond to climate change on timescales ranging from 
decades to millennia. A focus on the 21st century thus fails to 
provide a complete picture of the consequences of anthropogenic 
greenhouse gas emissions on future sea-level rise and its long-term 
impacts. Here we identify the committed global mean sea-level rise 
until 2300 from historical emissions since 1750 and the currently 
pledged National Determined Contributions (NDC) under the Paris 
Agreement until 2030. Our results indicate that greenhouse gas 
emissions over this 280-y period result in about 1 m of commit
ted global mean sea-level rise by 2300, with the NOC emissions 
from 2016 to 2030 corresponding to around 20 em or 1/5 of that 
commitment, We also find that 26 cm (12 em) of the projected sea
level-rise commitment in 2300 can be attributed to emissions from 
the top 5 emitting countries (China, United States of America, 
European Union, India, and Russia) over the 1991-2030 (2016-2030) 
period. Our findings demonstrate that global and individual country 
emissions over the first decades of the 21st century alone will cause 
substantial long-term sea-level rise. 

sea-level rise I Paris Agreement I emission pledges 

Future global mean sea-level rise (GMSLR) poses a threat to 
ecosystems (I), the livelihoods of hundreds of millions of 

people (2), and world heritage (3, 4) along the Earth's coasts. 
Global mean sea level has risen by around 20 em since 1900, with 
accelerating current rates of around 3 mm/y (5-7). The key con
tributors to sea-level change are ocean thennal expansion, glaciers, 
and the Greenland and Antarctic ice sheets, all of which are now 
contributing to current sea-level rise at an increasing rate in re
sponse to ongoing global wanning (5). These contributors respond 
to wanning on multiple timescales, ranging from decades to cen
turies for glaciers and centuries to millennia for thennal expansion 
and ice sheets (8, 9). Due to this long integrated response time, the 
GMSLR from anthropogenic greenhouse gas emissions is now only 
in its initial stages. A focus on the scenario dependency of GMSLR 
for the 21st century thus does not reflect the sensitivity of future 
10ng-tenn GMSLR to historical and future emissions as the full 
response to these emissions will only materialize on a millennial 
timescale (9-12). 

For the near-term future up to 2030, aggregated Nationally 
Detennined Contributions (NDCs), as submitted under the Paris 
Agreement framework, reflect the global mitigation ambition and 
result in quantifiable emis.~ion trajectories. The level of ambition 
implied by the NDCs is routinely compared to 2030 emission 
scenarios in line with 1.5 or 2 °c scenarios (13). Alternatively, the 
aggregated NDCs are translated into a Global Mean Temperature 
(GMT) signal up to 2100 for benchmarking against the Long-tenn 
Temperature Goal of the Paris Agreement (14). In contrast, the 
aspect of locked-in post-2100 consequences of near-tenn emissions 
has not been a central part of high-level political discourse. In this 
study, we use GMSLR modeling that can handle emission sce
narios flexibly (15, 16) to establish the link between pledged NDC 

emissions and GMSLR until 2300, thus highlighting the longer
tenn climate change implications of current climate mitigation 
efforts. We simulate the GMSLR commitment of greenhouse gas 
(GHG) emissions over the historical period (from 1750) and up to 
2030, globally and for the 5 highest-emitting countries individually. 

Attributing Global Mean Sea-Level Change to NOC Emission 
Pledges 
We use a sea-level emulator (15) that includes contributions from 
thennal expansion, global glaCiers, the Greenland Ice Sheet (GIS), 
the Antarctic Ice Sheet (AlS), and land-water storage. The emu
lator is part of the MAGICC simple climate model (17). Each 
component is calibrated to process-based projections consistent 
with the Intergovernmental Panel on Oirnate Change (IPCC) 5th 
Assessment Report (ARS) (5) using a maximum likelihood opti
mization technique. In addition to the !PCC AR5 consistent AlS 
representation that captures surface mass balance effects (18) as 
well as solid ice discharge contributions with fast dynamics (19), we 
also implement an alternative version for AIS loss (20) that cap
tures the higher sensitivity to future global wanning from addi
tional nonlinear processes related to Marine Ice Oiff Instability 
(MICI) (21). We use the MIcr version to identify the potential for 
risk from higher sea-level rise not covered by our main results, but 
emphasize that the understanding of MICI and its triggers is still 
limited (22). Our sea-level emulator allows us to project GMSLR 
for emission scenarios until 2300. No estimates are provided 
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beyond this time horizon, as some information from process
based models used for the calibration (i.e., Antarctic solid ice 
discharge) is not available beyond 2300 (15). 

Current NDCs are provided until the year 2030. With respect to 
GMT rise, the recent IPCC Special Report on Global Warming of 
1.5 "C concluded that "pathways reflecting these ambitions would 
not limit global warming to 1.5 "C" (23). More specific projections 
regarding the long-term GMT implications of the NDCs are 
strongly dependent on assumptions about emissions after 2030. 
Assessments of the end-of-century temperature implications of 
NDCs commonly assume some form of continuation in ambition 
reflected in pledged climate mitigation targets (24) . 

Here we follow a different approach that aims to avoid uncer
tainties regarding future ambition levels by analyzing stylized emis
sion scenarios with zero Kyoto-GHG emissions after the end of the 
NDC accounting period in 2030. Assuming abrupt zero aerosol 
emissions would lead to a short-term increase in GMT (Fig. lB). In 
order to avoid artifacts of such abrupt warming on long-term sea
level rise (Fig. 1C), we decrease aerosols and all other gases not 
regulated under the Kyoto protocol until 2075 (Methods). 'This styl
ized approach allows us to isolate the effects of NDCs and country
level emissions on longer-term GMSLR without making assumptions 
about global or individual country emissions pathways after 2030. 

Cumulative NDC CO2 emissions relative to preindustrial are 
estimated to reach around 765 gigatonnes of carbon (GtC) in 2030. 
Fig. 1 depicts total anthropogenic CO2 emission estimates (A) and 
resulting probabilistic 2100 GMT (B) and GMSLR (C) responses 
for our 2030 NDC pathway. For illustration purposes, we also 
provide estimates for a representative 2 "C warming comparison 
pathway (RCP2.6) and the NDC extension pathway by the Climate 
Action Tracker (CAT) consortium (24, 25). For the GMT re
sponse, we can identity the diminishing influence of short-term 
climate forcers in the first decades after the year of zero emissions. 

The global 2030 NDC pathway allows us to quantity the NDC 
GMSLR commitment in 2100 and 2300, accounting for historical 
emissions since 1750. The chosen time frame up to 2030 further 
allows us to assess the contribution of individual emitters. To 
isolate country-level emission shares, we define 2 emission ac
counting periods for which country-leveL information is available 
(Methods) . We call the first period from 1991 to 2030 the "IPCC 
period" as the first IPCC report was published in 1990. The sec
ond period from 2016 to 2030 is termed the "Paris period" as it 
exclusively covers the emissions after the 2015 Paris Agreement 
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until 2030 (pre-2020 commitments and NDCs) . For both ac
counting periods, emissions of...t-lfe 5 biggest emitters (China, 
United States of America [USA], European Union [EU28], India, 
and Russia) are individually removed from the reference 2030 
NDC pathway (Fig. 2). We estimate that China is responsible for 
83 (44) GtC, the USA for 59 (21) GtC, the EU28 for 41 (13) 
GtC, India for 19 (11) Gte, and Russia for 18 (7) GtC of CO2 

emissions over the IPCC (Paris) periods (25, 26). 
For our global NDC pathway, we project a median peak 

warming of around 1.5 "C (66% range: 1.3 to 1.7 "C) relative to 
1750 for the year 2035, then declining to a committed warming of 
around 1.3 °C (1.0 to 1.7 "C) in 2100 (Fig. 1B). For the top 5 
emitters combined, historical and pledged emissions until the end 
of the first NDC period cause a 2100 warming of 0.45 and 0.2 "C 
for the IPCC and Paris periods, respectively (Fig. 2 B and E). 

National-Level GMSLR Commitments 
In response to the warming trajectories of historical emissions, 
pledged NDC emission reductions, and zero GHG emissions after 
2030, we estimate that, relative to the IPCC ARS reference period 
1986-2005, GMSLR will rise by 43 cm (66% range: 34 to 54 cm) in 
2100 and continue to increase by 105 em (79 to 135 cm) in 2300 
(Fig. 2 and Table 1). The 2300 GMSLR commitments of global 
emissions prior to the IPCC (1991) and Paris (2016) periods yield 
around 60 (48 to 75) cm and 84 (66 to 109) em, respectively. Using 
the IPCC accounting period (1991-2030), pathways that exclude 1 
of the top 5 emitters reduce median 2300 GMSLR by around 
10 cm for China, 7 cm for the USA,S cm for the EU28, and 2 cm 
for India and Russia (Table 2). For this 40-y period, the top 5 
emitters are therefore responsible for a median of around 26 cm 
GMSLR in 2300, which is more than the roughly 20 em observed 
since the beginning of the 20th century and about 25% of the total 
2300 GMSLR NDC commitment. Using the Paris accounting 
period (2016-2030), the median 2300 GMSLR contribution ranges 
from roughly 6 em for China, 3 em for the USA, 2 cm for the EU28, 
and about 1 em for India and Russia. For the 15-y Paris timeframe, 
the top 5 emitters thus commit GMSLR to a median of around 12 
em, more than 50% of the observed 20th century GMSLR. 

For both accounting periods, country-level GMSLR contribu
tions reflect changes in relative emission shares and therefore 
underline the overall sensitivity of 2300 GMSLR to changes in 
near-term emissions (Fig. 3). The fossil-fuel-intensive histories of 
the USA and EU28, for example, move both their CO2 emission 

c- RCP2.6
E 80 
.='. 
I.t'l 
0 
0 60N 

<D 
CO 
Ol 
rl 40 
0..., 

OJ 
'  a: '"20 <!a:: 
..,j U«> .... 
V) U.-<.-< 

~~~::i:: 
19 0 

1800 1900 2000 2100 1800 1900 2000 2100 2000 2020 2040 2060 2080 2100 

Year 

Fig. 1. Total annual CO2 emissions induding land use (GtC/y) (A), resulting median GM (8), and GMSLR (e) projections for the stylized zero 2030 NDC reference 
pathway (solid), zero 1991 and 2016 pathways (dash-dotted), as well as 2·C (dashed) and NDC extension comparison pathways (light dotted). In 1991.2016, and 
2030 zero pathways, all GHG are set to zero in respective years except for aerosols and non-Kyoto gases which are phased out exponentially until 2075 (Methods). 
The median GMT and GMSLR responses for the 2030 NDC reference pathway without aerosol phase-out are also shown (dotted). Projected 2100 GMSLR median 
and 66% ranges under RCP2.6 from IPCCAR5, M16 (16). and K17 (41) are shown for comparison. GMTis provided in·C relative to 1750, IPCC AR5'<on,istent GMSLR 
is provided in cm relative to the 1986-2005 average. Shaded GMT and GMSLR uncertainties reflect the 66% model ranges. 
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Fig. 2. Country·specific total CO2 emission shares (GtC/y) of the biggest 5 emitters (A and D) and resulting median 2100 GMT (B and E) and 2300 GMSLR (C and F) 
contributions for the IPCC (1991-2030) and Paris (2016-2030) emission accounting periods. GMT is provided in·C relative to 1750; IPCC AR5-consistent GMSLR is 
provided in centimeters relative to the 1986-2005 average. Shaded GMT and GMSLR uncertainties reflect the 66% model ranges. Bars on the right show median 
2300 GMSLR projections, country shares, and overall 66% uncertainty range based on the alternative DeConto and Pollard (DP16) parameterization (19). 
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and resulting GMSLR shares closer to China for the IPCC period, 
while for the Paris period, the projected decrease in fossil-fuel 
intensity for the EU28 shifts the country group toward the grow
ing CO2 emissions and respective GMSLR contributions of the 
developing economy of India (Fig. 3). Unlike historical emissions 
until 1991 or 2016, pledged national emissions until 2030 are not 
yet locked in, but if they are followed, they will cause ~20 cm of 
GMSLR in 2300. When focusing on the Paris period, the attrib
utable country contributions to projected long-term GMSLR 
emphasize the impact of countries' emissions during both the 
IPCC and Paris periods and clearly point to the potential of re
ducing the furure GMSLR commitment by more ambitious na
tional emission reduction targets. 

We also tested our results to the sensitivity of model choice for 
Antarctic ice discharge by including the MICI mechanism (20, 21), 
denoted DP16 in the following. Median sea-level estimates and 
uncertainties for 2300 are shown as vertical bars in Fig. 2. Based on 
this sensitivity test, the top 5 emitters would be responsible for 
around 41 cm GMSLR in 2300, using the IPCC accounting period 
(Fig. 2). For the Paris period, the top 5 emitters together would 
cause a GMSLR commitment of about 20 cm. 

While the median GMSLR commitments resulting from the 
DP16 sensitivity test (20, 21) are lower than in our main results, 

Table 1. GMSlR commitment in 2100 and 2300 for cumulative 
CO2 emissions until 1991,2016, and 2030 

CO2 emissions, GtC 2100 GMSLR, em 2300 GMSLR, cm 

Global 
1991 385 22.2 (18.2 to 27.3) 58.8 (47 .7 to 74.6) 
2016 608 34.6 (27.2 to 43.6) 84.2 (65.5 to 109.4) 
2030 765 43.0 (33.8 to 54.4) 104.6 (78.5 to 135.4) 

IPCC AR5·consistent GMSLR median projections and 66% ranges are 
provided relative to the 1986-2005 average. Estimates for anthropogenic 
CO2 emissions including land use are calculated relative to 1750. 

Nauels et al. 

they also show a wider sea-level response range to carbon emis
sions. This reflects the fact that our MAGICC ensemble has a 
wider range of temperature responses than the temperature re
sponses used in DP16, with rare strong warming triggering MICI
style ice loss, and that the emulated DP16 reference data contain 
individual ensemble members that do not show ice loss until 2300 
under strong mitigation (20). We note, however, that the tem
peratures identified by DP16 for triggering MICI are anomalously 
low with respect to projections using a combination of satellite 
observations, an established polar regional climate model, and 
climate models from the Coupled Model Intercomparison Project 
5 (27). This suggest~ that the temperature thresholds for triggering 
MICI in the sea-level emulator should be higher than used here, 
making it even less likely that MICI would be triggered by the 
warming associated with the global NDC pathway used in our study. 
Recent work has also pointed to other uncertainties associated with 
the MICI hypothesis, including the strength of the MICI feedback, 
how it might vary in different locations, and the possibility that it 
might be mitigated by associated responses (freshwater entering 
the ocean, buttressing by ice melange, changes in relative sea level 
from gravitational and solid-Earth effects) (22). Given that the 
MICI hypothesis is based on only 1 study and is subject to a wide 
range of uncertainties, further work is required to assess the im
plications of this ice-sheet instability mechanism for our results. 

Estimating the sea-level contributions for pledged emission 
reductions of individual countries relies on a set of assumptions 
and caveats. Our scenarios are simplified and stylized as Kyoto
GHG emissions are reduced to zero after 2030 to isolate the 
sensitivity of GMSLR to IPCC and Paris-period-only emis
sions. While a real-world energy system cannot produce such a 
step-change reduction, it is appropriate for our attribution 
design, which focuses mainly on identifying differences in sea-level 
responses. Emissions are not a state variable, but a flux. The flux 
step change can be handled by models like MAGICC, resulting 
in peak-and-dec1ine temperature responses (28). Projected GMT 
changes have been the subject of several similar experimental 
designs (29, 30). 
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Table 2. GMSLR commitments in 2100 and 2300 for e02 emission shares of the 5 highest-emitting countries over the specific IPee 
(1991-2030) and Paris (2016-2030) accounting periods 

CO2 emissions, GtC 2100 GMSLR, cm 2300 GMSLR, cm 

1991-2030, 2016-2030, 1991-2030, 2016-2030, 1991-2030, 2016-2030, 
IPCC period Paris period IPCC period Paris period IPCC period Paris period 

Top 5 220 95 12.3 (9.2 to 16.7) 5.3 (4.0 to 7.0) 26.2 (18.5 to 37.8) 11.8 (8.4 to 16.9) 
china 83 44 4.6 (3.5 to 6.2) 2.4 (1.8 to 3.2) 10.0 (7.0 to 14.3) 5.5 (3.8 to 7.7) 
USA 59 21 3.1 (2.4 to 4.3) 1.1 (0.8 to 1.5) 6.8 (4.8 to 9.8) 2.5 (1.8 to 3.6)aI 	 EU28 41 13 2.2 (1.6 to 3.0) 0.7 (0 .5 to 0.9) 4.7 (3 .3 to 6.8) 1.5 (1.1 to 2.2) 
India 19 11 1.2 (0.9 to 1.6) 0.6 (0.5 to 0.8) 2.4 (1.7 to 3.5) 1.4 (1.0 to 2.0) 
Russia 18 7 1.2 (0.9 to 1.7) 0.5 (0.4 to 0.7) 2.4 (1.7 to 3.5) 1.0 (0.7 to 1.4) 

IPCC AR5-consistent GMSLR median projections and 66'10 ranges are provided relative to the 1986-2005 average. GMSLR contributions and estimates for 
anthropogenic CO2 emissions including land use are calculated for the 5 highest-emitting countries Individually and in an aggregated way (Top 5). 

Our experiment of assuming no further emissions beyond 2030 higher estimates for the future AlS GMSLR contribution, espe
provides a lower bound for future sea-level-rise impacts. Reaching cially under strong future global wanning (21, 22). However, be
net-zero GHG emissions from current NDC levels will take several cause MICI is still under debate (22) and new insights are expected 
decades (23), which indicates that the real risks implied by 2030 from future work, we present sea-level-rise estimates including 
NDC levels will be substantially higher. Our main results exclude MICI only as a sensitivity test. 
the higher sensitivity to global warming introduced by MICI and Furthermore, our applied methodology includes a parame
hydrofracturing processes, but our sensitivity tests indicate that, as terization for the sea-level contnbution from land-water storage 
currently understood, MICI can increase the contribution of the which is not dependent on climate change (15). This scenario
Antarctic ice sheet for stronger global warming. Finally, our ap independent median land-water contribution of around 21 em for 
proach does not cover the possibility of greater emissions by 2030 2300 is based on the extrapolation of the modeled end-of-21st
than currently pledged by the NDes, which may lead to an un century response (31). The total NDC GMSLR commitment 
derestimation of the presented sea-level commitments. presented here encompasses this land-water estimate and is sen

The assessment of future sea-level change needs to address sitive to its changes, highlighting the large uncertainties associated 
the associated high uncertainties. While the future responses of with absolute GMSLR projections. The derived relative GMSLR 
thermal expansion and glaciers are reasonably well understood, commitments for the top 5 emitters, however, would not change as 
the future responses of the ice sheets, in particular the AlS with its they are not sensitive to the absolute land-water contribution but 
multimeter GMSLR potential, remain poorly constrained. The only determined by the climate-driven sea-level responses to the 
MICI hypothesis, which was proposed after IPCC ARS, leads to 2030 NDC reference pathway. 

2300 GMSLR commitments 
1991-2030 IPCC period 
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The 2300 Sea-Level Legacy of Near-Term Emissions 
Sea levels will continue to rise long beyond 2300 (9, 12). Con
strained by our methodological setup, however, 2300 emerges as a 
pragmatic focal point for the analysis of commitments as it allows us 
to assess GMSLR differences for near-term emission reduction 
trajectories. Our analysis demonstrates that even GHG emissions 
over the first decades of the 21st century will shape coastlines 
around the globe for centuries to come. Previous research con
ducted with different sea-level models and experimental setups 
reached similar conclusions (11, 12). By linking 2300 GMSLR with 
combined historical emissions and 2030 NDC emission reduction 
pledges on a country level, we provide an angle to assess the cli
mate impact implications of near-term national emission re
duction targets, extending the scope beyond, for example, NDC 
implications of extreme temperature (32). 

Our findings also underscore the relevance of present-day 
emissions in shaping the multicentury sea-level-rise response. 
About 44% (20%) of the total 2300 GMSLR commitment for 
emission from preindustrial until 2030 can be attributed to emis
sions of the IPCC (paris) period. GHG emissions by the top 5 
emitting countries over the same periods contribute to 25% (12%) 
of the 2300 total. The 15 y from 2016 to 2030 commit about 8 cm 
of additional sea-level rise in 2100 or 20 ern of additional sea-level 
rise in 2300 (Table 1), with the latter estimate being roughly 
equivalent to what has occurred since the preindustrial period . 
Only stringent near-term emission reductions in line with achiev
ing the 1.5 °C long-term temperature goal of the Paris Agreement 
would provide a chance of limiting long-term sea-level rise to 
below 1 m (11). Since the adoption of the Paris Agreement, 
however, global GHG emissions have not shown a sign of peaking 
(33), while the current NDCs are inadequate to put the global 
community on track to meet the Paris Agreement Long-term 
Temperature Goal by the end of the 21st century (14). 

Attributing GMSLR to pledged emission reductions not only 
highlights the importance of strong near-term mitigation efforts, but 
also emphasize.~ the inevitability of future coastal adaptation as well 
as loss and damage needs related to committed multicentennial 
GMSLR. Our ability to quantify and attribute such global sea
level commitments raises highly policy-relevant questions with 
respect to the need and responsibilities of supporting adaptation 
and loss and damage responses in low-lying coastal zones and 
small islands that will experience the most severe impacts. 

Methods 
We use both observed and projected GHG emissions to generate the suite of 
2030 pathways used in this study. Until 2014, MAGICC was used to derive 
emissions from the CMIP6 historical GHG concentrations (34-36). The 2015
2030 emissions consistent with Paris Agreement NOCs are taken from the 
CAT high-pledge scenario (25) . The 2030 NOC pathway is extended until 
2100 using the constant quantile extension described in Gutschow et al. (24). 
The translation of the obta ined pathway Into the individual GHG input for 
the simple climate carbon-cycle model MAG ICC (17) is based on an updated 
Equal Quantile Walk (EQW) method described in Meinshausen et al. (37). 
The updated eQw method uses recent scenario databases (AR5, Shared 
Socioeconomic Pathways, and IPCC special report on 1.5 ·C of global warming) 
but the same methodology as the original EQW which is based on older 
scenarios like the IPCC Special Report on Emissions Scenarios. 

We harmonize the CAT emissions to historical emissions with a harmo
nization factor linearly fading out until 2030 such that we obtain a smooth 
transition from historical emissions to the CAT NOC emissions levels. After 
2030, we set all Kyoto-GHG (CO" CH., N20, and fluorinated gases) to zero 
and fade out emissions from other substances (SO", NOx, CO, DC, non
methane volatile organic compounds, BC, and NH3) exponentia lly from 2030 
until 2075 to avoid a rapid temperature increase after 2030 because of 

1. P. P. Wong et al., · Coastal systems and low·lying area,- in Climate Change 2014: 
Impacts, Adaptation. and Vulnerability. Part A : Global and Sectoral Aspect's. Contri· 
bution of Working Group II to the Fifth Asses.smenr Report of the Intergovernmental 

Panel of Climate Change. C. B. Field et al., Eds. (Cambridge University Press, Cam

bridge, UK, 2014). 
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the sudden removal of substances with short-term effects. The pathway 
obtained by this procedure is our NOC reference pathway. 

In order to derive the country-emission shares of the top 5 emitters for the 
2016-2030 period, the relative Kyoto-GHG contribution of the NOCs is nor
malized to the emissions of the year 2015. For each GHG input, the following 
temporary pathway is generated: 

Et,,~(y) =E,.~(201S) x Gg'ob.',~(y) x G, (y), 

where Ec.g (y)are the emissions of country c for gas 9 in year y, 

G,(y) =E'.KyoroGHG(y) / Ea yoroGHG(2015), 

is the time series of the country relative to 2015. and 

G./ob• .• (y) = (E./ob.,.• (y) / EgI0"-,,.g(2015») / (E./ob."KyoroGHG(y) / 
' 

E .lob.,.KyoroGHG (201 5») 

is the global time series for the gas g, relative to 2015 and relative to the 
aggregate Kyoto gas time series. This temporary pathway is scaled such that 
the sum for all gases matches the CAT scenario for the country for all years: 

E~g(y) =Et,.g(y)/sumg(Etc,g(y») x CAT, (y). 

Before 2016, we directly use the historical gas shares as available from the 
PRIMAP-h ist dataset (26, 38). Two scenarios are created for each of the top 5 
emitting countries, one where the country's emissions are removed start 
ing in 1991 and one where they are only removed starting in 2016. We only 
remove Kyoto GHGs and phase out non-Kyoto gases a, done for the 2030 
reference pathway, as changes In historical emissions for other substances 
influence the intemal calibration of MAG ICC. To quantify the global GMSLR 
commitment until 1991 and 2016, zero Kyoto-gas pathways are designed 
starting for these years by applying a similar methodology to the 2030 ref
erence pathway design. Here, non-Kyoto 9ases are phased out as early as 
possible for the 1991 pathway starting in 2006 (to not affect the internal 
MAG ICC calibration), and for the 2016 zero pathway starting regularly in 2016. 
For all pathways, radiative forcing is held constant after 2100 until 2300. 

We use the simple climate carbon-cycle model MAGICC version 6 (17) to 
translate generated GHG emission pathways into GMT responses. For ev
ery pathway, probabilistic GMT projections are generated w ith a histori
cally constrained ensemble of 600 runs, derived by a Metropolis-Hastings 
Markov chain Monte Carlo approach (39) . Model parameters of the en
semble are chosen to capture IPCC AR5 equilibrium climate sensitivity esti
mates (40, 41) and carbon-cycle uncertainties (42). As such, the probabi listic 
MAGICC modeling framework consistently covers model and climate-related 
uncertainties. The model is run for the period 1750-2300. 

The MAGICC sea-level model (15) is one of several existing simplified 
approaches to project sea-level change (16, 43-45) and emulates IPCC ARS 
process-based SLR projections (5) and provides GMSLR estimates for all major 
climate-driven sea-level components including thermal expansion, global 
glacier mass changes, the surface mass balance, and solid ice discharge 
components of the Greenland and Antarctic ice sheets, as well as the non
climate-driven land-water storage contribution. For each of the probabilistic 
600 ensemble members, calibrated sea-level parameters are sourced ran
domly for every sea-level component. The Antarctic ice sheet solid ice d is
charge component was extended (20) to include a threshold-temperature 
parameterization to capture potentially higher Antarctic sensitivity through 
hydrofracturing and subsequent MICI that would substantially increase fu
ture SLR projections under high-emission scenarios (21). Since the MICI hy
pothesis is subject to ongoing scientific debate (22, 46), we only use these 
projections for a sensitivity test. The MAGICC sea-level model provides 
projections from 1850 to 2300, constrained by the availability of reference 
data, in particular for the Antarctic solid ice discharge response (19) . 
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'Horrifying' new research shows rising sea 

levels could wipe out major cities and 

displace 150 million people by 2050 


__ alternet.org/2019/1 O/horrifying-new-research-shows-rising-sea-Ievels-could-

Jake Johnson October 30, 2019 

Ho Chi Minh City, along with the rest of southern Vietnam, "could all but 

disappear" by 2050. 

Bangkok, Thailand, currently home to over eight million people, is under severe 

threat. 

Basra, Iraq, the nation's second-largest city, "could be mostly underwater" by mid

century. 

Those are just some of the alarming conclusions of a new research paper on the 

dire global consequences of rising sea levels driven by the climate crisis. 

According to the study, published Tuesday in the journal Nature Communications, 

"chronic coastal flooding or permanent inundation" due to rising seas could 

https:llwww.printfriendly.comlp/gIYZ36BM


'Horrifying' new research shows rising sea levels could wipe out... 	 https:/ /www.printfriendly.com/p/ glYZ3 6BM 

threaten three times more people than scientists previously believed if urgent 

action is not taken to establish protections and confront the underlying crisis. 

The authors of the paper "developed a more accurate way of calculating land 

elevation based on satellite readings, a standard way of estimating the effects of 

sea level rise over large areas, and found that the previous numbers were far too 

optimistic," the New York Times reported . "The new research shows that some 

150 million people are now living on land that will be below the high-tide line by 

mid-century." 

Dina lonesco of the International Organization for Migration told the Times that 

nations must begin preparing for massive internal relocations of citizens. 

"We've been trying to ring the alarm bells," lonesco said. "We know that it's 

coming ." 

The Times published striking graphics that contrasted the amount of land that 

could be underwater by 2050 under the old projections with the "horrifying" new 

projections. 

Bangkok, Thailand 

'8 	Jacob Ward @byjacobward . Oct 29, 2019 

Replying to @byjacobward 

The new report instead uses AI to do error-correction, and to more 
accurately estimate land heights. And man, suddenly the estimates 
were very scary. 

Jacob Ward 
@byjacobward 

The @nytclimate folks have horrifying visuals they've put 

together. Here's Bangkok. The term the Times used was "erase," 
which is pretty much right. nytimes.com/interactive/20 ... 

www.printfriendly.com/p
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• Land undolwalel at high tide • Pcpulated alea 

2,356 3:18 PM - Oct 29,2019 


1,477 people are talking about this 


Alexandria, Egypt 

Christopher Flavelle 
@cflav 

The effects of rising seas will be far worse than previously 
thought, wiping out entire cities by 2050, new data shows. 

This is Alexandria, Egypt, under the old and new 

projections.nytimes.com/interactive/20 ... @DeniseDSLu 

• Land underwater at high tide lW Populated area 


Old projection for 2050 New projection for 2050 
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5,578 10:37 AM - Oct 29,2019 

4,321 people are talking about this 

Vietnam 

Joel Tozer 
@jttozer 

Image shows new predictions for sea level rise by 2050. The 

blue shows the land underwater at high tide. Southern Vietnam 

almost completely under water. nytimes.com/interactive/20 ... 

1,208 3:37 PM - Oct 29, 2019 

1,071 people are talking about this 

Shanghai, China 

Cornie Huizenga 
@CornieHuizenga 

https:!!www.printfriendly.com!p!gNZ36BM
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Big wow! Rising Seas Will Erase More Cities by 2050, New 

Research Shows nyti.ms/2NkOqOQ. see example of #Shanghai 

• Land underwater at high tide t;'l Populated area 

Old projection for 2050 New projectlort for 2050 

3 3:13 PM - Oct 29,2019 

See Cornie Huizenga's other Tweets 

"Climate change is shrinking the planet, in the scariest possible way," Bill 

McKibben, founder of 350.org, tweeted in response to the new research. 

Climate scientist Peter Kalmus noted that he was concerned about "being labeled 

'alarmist'" when he first started speaking out about the climate crisis. 

"Now I embrace the term," said Kalmus, linking to the Times graphics. "I'm here to 

sound the alarm. For good reason." 

https:llwww.printfi.iendly.com/p/g/YZ36BM
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World Scientists’ Warning of a Climate Emergency

WILLIAM J. RIPPLE, CHRISTOPHER WOLF, THOMAS M. NEWSOME, PHOEBE BARNARD, WILLIAM R. MOOMAW, 
AND 11,258 SCIENTIST SIGNATORIES FROM 153 COUNTRIES (LIST IN SUPPLEMENTAL FILE S1)

Scientists have a moral obligation   
to clearly warn humanity of any 

catastrophic threat and to “tell it like 
it is.” On the basis of this obligation 
and the graphical indicators  presented 
below, we declare, with more than 
11,000 scientist signatories from 
around the world, clearly and unequiv-
ocally that planet Earth is facing a 
climate emergency.

Exactly 40 years ago, scientists from 
50 nations met at the First World 
Climate Conference (in Geneva 1979) 
and agreed that alarming trends for 
climate change made it urgently neces-
sary to act. Since then, similar alarms 
have been made through the 1992 Rio 
Summit, the 1997 Kyoto Protocol, and 
the 2015 Paris Agreement, as well as 
scores of other global assemblies and 
scientists’ explicit warnings of insuf-
ficient progress (Ripple et al. 2017). Yet 
greenhouse gas (GHG) emissions are 
still rapidly rising, with increasingly 
damaging effects on the Earth’s cli-
mate. An immense increase of scale in 
endeavors to conserve our biosphere is 
needed to avoid untold suffering due 
to the climate crisis (IPCC 2018).

Most public discussions on climate 
change are based on global surface 
temperature only, an inadequate mea-
sure to capture the breadth of human 
activities and the real dangers stem-
ming from a warming planet (Briggs 
et al. 2015). Policymakers and the 
public now urgently need access to a 
set of indicators that convey the effects 
of human activities on GHG emis-
sions and the consequent impacts on 
climate, our environment, and society. 
Building on prior work (see supple-
mental file S2), we present a suite of 
graphical vital signs of climate change 
over the last 40 years for human activi-
ties that can affect GHG emissions and  
change the climate (figure 1), as well 

as actual climatic impacts (figure 2). 
We use only relevant data sets that are 
clear, understandable, systematically 
collected for at least the last 5 years, 
and updated at least annually.

The climate crisis is closely linked to 
excessive consumption of the wealthy 
lifestyle. The most affluent countries 
are mainly responsible for the his-
torical GHG emissions and generally 
have the greatest per capita emissions 
(table S1). In the present article, we 
show general patterns, mostly at the 
global scale, because there are many 
climate efforts that involve individ-
ual regions and countries. Our vital 
signs are designed to be useful to 
the public, policymakers, the busi-
ness community, and those working 
to implement the Paris climate agree-
ment, the United Nations’ Sustainable 
Development Goals, and the Aichi 
Biodiversity Targets.

Profoundly troubling signs from 
human activities include sustained 
increases in both human and rumi-
nant livestock populations, per capita 
meat production, world gross domes-
tic product, global tree cover loss, 
fossil fuel consumption, the number 
of air passengers carried, carbon diox-
ide (CO2) emissions, and per capita 
CO2 emissions since 2000 (figure 1, 
 supplemental file S2). Encouraging 
signs include decreases in global fer-
tility (birth) rates (figure 1b), decel-
erated forest loss in the Brazilian 
Amazon (figure 1g), increases in the 
consumption of solar and wind power 
(figure 1h), institutional fossil fuel 
divestment of more than US$7 tril-
lion (figure 1j), and the proportion 
of GHG emissions covered by car-
bon pricing (figure 1m). However, the 
decline in human fertility rates has 
substantially slowed during the last 
20 years (figure 1b), and the pace of 

forest loss in Brazil’s Amazon has now 
started to increase again (figure 1g). 
Consumption of solar and wind energy 
has increased 373% per decade, but 
in 2018, it was still 28 times smaller 
than fossil fuel consumption (com-
bined gas, coal, oil; figure 1h). As 
of 2018, approximately 14.0% of 
global GHG emissions were covered 
by carbon pricing (figure 1m), but 
the global emissions-weighted aver-
age price per tonne of carbon dioxide 
was only around US$15.25 (figure 1n). 
A much higher carbon fee price is 
needed (IPCC 2018, section 2.5.2.1). 
Annual fossil fuel subsidies to energy 
companies have been fluctuating, and 
because of a recent spike, they were 
greater than US$400 billion in 2018 
(figure 1o).

Especially disturbing are concur-
rent trends in the vital signs of cli-
matic impacts (figure 2, supplemental 
file S2). Three abundant atmospheric 
GHGs (CO2, methane, and nitrous 
oxide) continue to increase (see 
figure S1 for ominous 2019 spike in 
CO2), as does global surface tempera-
ture (figure 2a–2d). Globally, ice has 
been rapidly disappearing, evidenced 
by declining trends in minimum sum-
mer Arctic sea ice, Greenland and 
Antarctic ice sheets, and glacier thick-
ness worldwide (figure 2e–2h). Ocean 
heat content, ocean acidity, sea level, 
area burned in the United States, 
and extreme weather and associated 
damage costs have all been trending 
upward (figure 2i–2n). Climate change 
is predicted to greatly affect marine, 
freshwater, and terrestrial life, from 
plankton and corals to fishes and for-
ests (IPCC 2018, 2019). These issues 
highlight the urgent need for action.

Despite 40 years of global climate 
negotiations, with few exceptions, we 
have generally conducted business 
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as usual and have largely failed to 
address this predicament (figure 1). 
The climate crisis has arrived and is 
accelerating faster than most scientists 
expected (figure 2, IPCC 2018). It is 

more severe than anticipated, threat-
ening natural ecosystems and the fate 
of humanity (IPCC 2019). Especially 
worrisome are potential irreversible 
climate tipping points and nature’s 

reinforcing feedbacks (atmospheric, 
marine, and terrestrial) that could lead 
to a catastrophic “hothouse Earth,” 
well beyond the control of humans 
(Steffen et al. 2018). These climate 

Figure 1. Change in global human activities from 1979 to the present. These indicators are linked at least in part to 
climate change. In panel (f), annual tree cover loss may be for any reason (e.g., wildfire, harvest within tree plantations, 
or conversion of forests to agricultural land). Forest gain is not involved in the calculation of tree cover loss. In panel (h), 
hydroelectricity and nuclear energy are shown in figure S2. The rates shown in panels are the percentage changes per 
decade across the entire range of the time series. The annual data are shown using gray points. The black lines are local 
regression smooth trend lines. Abbreviation: Gt oe per year, gigatonnes of oil equivalent per year. Sources and additional 
details about each variable are provided in supplemental file S2, including table S2.
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chain reactions could cause significant 
disruptions to ecosystems, society, and 
economies, potentially making large 
areas of Earth uninhabitable.

To secure a sustainable future, we 
must change how we live, in ways that 

improve the vital signs summarized 
by our graphs. Economic and popu-
lation growth are among the most 
important drivers of increases in CO2 
emissions from fossil fuel combustion 
(Pachauri et al. 2014, Bongaarts and 

O’Neill 2018); therefore, we need bold 
and drastic transformations regarding 
economic and population policies. We 
suggest six critical and interrelated 
steps (in no particular order) that gov-
ernments, businesses, and the rest of 

Figure 2. Climatic response time series from 1979 to the present. The rates shown in the panels are the decadal change 
rates for the entire ranges of the time series. These rates are in percentage terms, except for the interval variables (d, f, g, 
h, i, k), where additive changes are reported instead. For ocean acidity (pH), the percentage rate is based on the change 
in hydrogen ion activity, aH+ (where lower pH values represent greater acidity). The annual data are shown using gray 
points. The black lines are local regression smooth trend lines. Sources and additional details about each variable are 
provided in supplemental file S2, including table S3.
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humanity can take to lessen the worst 
effects of climate change. These are 
important steps but are not the only 
actions needed or possible (Pachauri 
et al. 2014, IPCC 2018, 2019).

Energy
The world must quickly implement 
massive energy efficiency and conser-
vation practices and must replace fos-
sil fuels with low-carbon renewables 
(figure 1h) and other cleaner sources 
of energy if safe for people and the 
environment (figure S2). We should 
leave remaining stocks of fossil fuels 
in the ground (see the timelines in 
IPCC 2018) and should carefully pur-
sue effective negative emissions using 
technology such as carbon extraction 
from the source and capture from 
the air and especially by enhancing 
natural systems (see “Nature” section). 
Wealthier countries need to support 
poorer nations in transitioning away 
from fossil fuels. We must swiftly elim-
inate subsidies for fossil fuels (figure 
1o) and use effective and fair policies 
for steadily escalating carbon prices to 
restrain their use.

Short-lived pollutants
We need to promptly reduce the emis-
sions of short-lived climate pollutants, 
including methane (figure 2b), black 
carbon (soot), and hydrofluorocar-
bons (HFCs). Doing this could slow 
climate feedback loops and poten-
tially reduce the short-term warming 
trend by more than 50% over the next 
few decades while saving millions of 
lives and increasing crop yields due to 
reduced air pollution (Shindell et al. 
2017). The 2016 Kigali amendment to 
phase down HFCs is welcomed.

Nature
We must protect and restore Earth’s 
ecosystems. Phytoplankton, coral reefs, 
forests, savannas, grasslands, wetlands, 
peatlands, soils, mangroves, and sea 
grasses contribute greatly to sequestra-
tion of atmospheric CO2. Marine and 
terrestrial plants, animals, and micro-
organisms play significant roles in car-
bon and nutrient cycling and storage. 

We need to quickly curtail habitat 
and biodiversity loss (figure 1f–1g), 
protecting the remaining primary and 
intact forests, especially those with 
high carbon stores and other forests 
with the capacity to rapidly sequester 
carbon (proforestation), while increas-
ing reforestation and afforestation 
where appropriate at enormous scales. 
Although available land may be limit-
ing in places, up to a third of emissions 
reductions needed by 2030 for the 
Paris agreement (less than 2°C) could 
be obtained with these natural climate 
solutions (Griscom et al. 2017).

Food
Eating mostly plant-based foods while 
reducing the global consumption of ani-
mal products (figure 1c–d), especially 
ruminant livestock (Ripple et al. 2014), 
can improve human health and signifi-
cantly lower GHG emissions (including 
methane in the “Short-lived pollutants” 
step). Moreover, this will free up crop-
lands for growing much-needed human 
plant food instead of livestock feed, 
while releasing some grazing land to 
support natural climate solutions (see 
“Nature” section). Cropping practices 
such as minimum tillage that increase 
soil carbon are vitally important. We 
need to drastically reduce the enormous 
amount of food waste around the world.

Economy
Excessive extraction of materials and 
overexploitation of ecosystems, driven 
by economic growth, must be quickly 
curtailed to maintain long-term sus-
tainability of the biosphere. We need 
a carbon-free economy that explic-
itly addresses human dependence on 
the biosphere and policies that guide 
economic decisions accordingly. Our 
goals need to shift from GDP growth 
and the pursuit of affluence toward 
sustaining ecosystems and improving 
human well-being by prioritizing basic 
needs and reducing inequality.

Population
Still increasing by roughly 80 million 
people per year, or more than 200,000 
per day (figure 1a–b), the world 

population must be stabilized—and, 
ideally, gradually reduced—within a 
framework that ensures social integrity. 
There are proven and effective policies 
that strengthen human rights while 
lowering fertility rates and lessening 
the impacts of population growth on 
GHG emissions and biodiversity loss. 
These policies make family-planning 
services available to all people, remove 
barriers to their access and achieve 
full gender equity, including primary 
and secondary education as a global 
norm for all, especially girls and young 
women (Bongaarts and O’Neill 2018).

Conclusions
Mitigating and adapting to climate 
change while honoring the diversity 
of humans entails major transforma-
tions in the ways our global society 
functions and interacts with natural 
ecosystems. We are encouraged by a 
recent surge of concern. Governmental 
bodies are making climate emergency 
declarations. Schoolchildren are strik-
ing. Ecocide lawsuits are proceeding 
in the courts. Grassroots citizen move-
ments are demanding change, and 
many countries, states and provinces, 
cities, and businesses are responding.

As the Alliance of World Scientists, 
we stand ready to assist decision-mak-
ers in a just transition to a sustainable 
and equitable future. We urge wide-
spread use of vital signs, which will 
better allow policymakers, the pri-
vate sector, and the public to under-
stand the magnitude of this crisis, 
track progress, and realign priorities 
for alleviating climate change. The 
good news is that such transforma-
tive change, with social and economic 
justice for all, promises far greater 
human well-being than does business 
as usual. We believe that the prospects 
will be greatest if decision-makers and 
all of humanity promptly respond to 
this warning and declaration of a cli-
mate emergency and act to sustain life 
on planet Earth, our only home.

Contributing reviewers
Franz Baumann, Ferdinando Boero, 
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From: Charlie Plybon
To: Davia M Palmeri
Cc: Caren Braby; Shaun Clements
Subject: Re: ODFW climate and ocean change policy
Date: Saturday, November 30, 2019 2:47:35 PM
Attachments: image002.png

Thanks for this opportunity. I apologize I couldn't make it to either of the sessions, I was on a
flight and unable to attend the Newport session yesterday - but do appreciate the extension to
those on the coast (maybe consider a webinar or remote opp to participate). Surfrider
appreciates ODFW's interest to develop such an internal policy, climate change is of
paramount concern for the health of our oceans and the many communities that depend on
them. Some quick thoughts from my initial skim, given this is more of an internal principled
policy, we likely will not have very substantive comments (beyond general encouragement),
but do appreciate this opportunity and the interest of the agency to develop an internal policy.  

We appreciate the agencies recognition and specific naming of "Ocean" in the policy title.
Despite our vast science, monitoring and understanding of local impacts to our ocean
resources from climate change, oceans are all too often left out of the climate change policy
discussions and planning in Oregon. If anything, our oceans and those resources are ground
zero for climate change impacts. 

 
Under Species Management: 
-The first section (6) on reinforcing conservation as a paramount principle is great - it would
be good to understand how risk management is applied. 
-Section 8, last sentence is really confusing (and really long) but if I'm understanding the
management concept correctly it is important to articulate clearly - clear policy will be
important for future managers (and public/legal scrutiny). I recommend some wordsmithing. 
Section 10 - "serious depletion" - is this a defined management threshold? Again, future
managers and decision makers will appreciate clarity, phrases like this end up in litigation -
these may be some of the most challenging decisions future managers have to make under
public scrutiny. If conservation is the foundation, under uncertainty it seems smart to point
back towards conservation as a principle. 

Under Habitat Protection and Enhancement - "c", simply seems to be the antonym of "a" and
"b" and maybe unnecessary. It seems like "c" is explicit through "a" and "b" and lowering
priority of certain actions like these may result in unintended consequences. It's intuitive that
the agency would invest in the highest priority restoration actions, and given the climate
needle isn't easily moved, it seems that "c" could be limiting or misunderstood. 

Cheers,

Charlie Plybon | Oregon Policy Manager | Surfrider Foundation
541-961-8143 | cplybon@surfrider.org | tw: @oregonsurfrider 
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Thanks so much to those of you who were able to join us for conversations about the Draft
Climate and Ocean Change Policy. For those who were not able to attend, we will hold one
additional meeting next week--Tuesday, November 26, 1-3pm at ODFW’s Newport Office
(2040 SE Marine Science Dr). Shaun and I are also available to schedule one-on-one
conversations as needed.

 

If you are unable to join us, the draft policy and our presentation are attached for your
consideration. As you review the draft policy we encourage you to keep in mind a few
things and provide feedback on how well the policy achieves this intent:

·         The policy is intended to provide direction to the agency that leads to future integration
of the key principles in to all of the agency’s business, including existing and future policies
and procedures.

·         The policy is intentionally broad in scope and at a very high level. This is with the goal
of helping the policy remain relevant for the long term and be adaptive to the inherent
uncertainty of the impacts of a changing climate and ocean.

·         The policy is intended to remain within ODFW’s existing authority.

 

Please share any initial feedback by December 12. This is a first of three opportunities to
help shape this new policy. Your feedback will be considered for a next version that will be
shared with the Commission and public in an informational exhibit at their January 17
meeting (note- the presentation says January 10, the meeting was pushed to January 17).
Input from the Commission and public will be incorporated in to a final draft for adoption at
the March 20 Commission meeting.

 

Thank you for your engagement!

 

Davia M. Palmeri

Conservation Policy Coordinator

o.503-947-6077 | m.971-719-1192

Davia.M.Palmeri@state.or.us

 

Oregon Department of Fish and Wildlife

4034 Fairview Industrial Drive SE
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Salem, OR 97302

MyODFW.com

 

From: Clements, Shaun <Shaun.Clements@oregonstate.edu> 
Sent: Friday, November 8, 2019 2:15 PM
To: shaun.clements@state.or.us
Cc: Davia M Palmeri <Davia.M.Palmeri@state.or.us>
Subject: ODFW climate and ocean change policy meeting Nov 18

 

Colleagues, this is a quick reminder that ODFW is hosting our second conversation on a
Draft Climate and Ocean Change Policy for the agency Nov 18 (details below). Please
RSVP if you intend to join us so we can plan accordingly.

                                                                                                                              

 

Date: November 18 (meetings will be the same)

Time: 10am-12pm

Location: ODFW Salem HQ – 4034 Fairview Industrial Dr. NE, Salem.

 

Hope to see you there. As always, reach out with any questions.

 

Cheers, Shaun

 

Shaun Clements Ph.D

Senior Policy Advisor

Fish Division

Oregon Department of Fish and Wildlife
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From: davewiley@wvi.com
To: Davia M. Palmeri
Subject: Widespread severe wildfires under climate change lead to increased forest homogeneity in dry mixed-conifer

forests
Date: Friday, November 22, 2019 9:16:17 AM

https://esajournals.onlinelibrary.wiley.com/doi/epdf/10.1002/ecs2.2934
 
This is the research paper referred to in the news article I forwarded.
 
 
Dave Wiley, Agency Planning Team Leader
RMEF – Oregon
503-767-4901
Cell 503-881-0337
davewiley@wvi.com
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