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Introduction

The stark reality of climate change in California is clear: record-high temperatures, an
unrelenting drought, and unprecedented wildfires. The evidence continues to mount of
the impacts of climate change on the health, safety, and well-being of the state’s
residents, and on its unique ecosystems that are home to one of the most diverse
arrays of plant and animal species in the world. This fourth edition of the Indicators of
Climate Change in California report captures much of this evidence.

The Office of Environmental Health Hazard Assessment (OEHHA) prepares these
reports on behalf of the California Environmental Protection Agency under state law
(Public Resources Code Section 71080 et seq.), which designates the Office as the
lead agency for the development and maintenance of environmental indicators for the
Agency. The report presents a collection of indicators that track climate change, its
drivers, and its impacts. Indicators are scientifically based measurements of observed
phenomena that describe, and facilitate communication about, the various aspects of
climate change.

The first edition of this report in 2009 presented 27 indicators showing evidence of the
discernable impacts of climate change in California consistent with global observations.
Today, the evidence for human-induced climate change is unequivocal. An ever-
growing body of data — from paleoclimate studies, instrumental measurements, satellite
imagery, and improved computer models — allow scientists to better understand climate
processes, including extreme events. Since the first report, California has witnessed a
continuation of most trends: increases in air, ocean and freshwater temperatures, rising
sea levels, and declining spring snowmelt. This report and the previous edition show
that recent years have been punctuated by alarming discontinuities: record high
temperatures, record low snowpack, exceptional drought, record-breaking wildfires,
unprecedented marine heat waves, and disappearing glaciers, among other things.

A new section in this fourth edition focuses on how climate change has impacted
California’s Tribal Nations. Tribal experiences and knowledges, acquired from long
histories of interactions with the Earth, is a key component in advancing the full
understanding of climate change and addressing its impacts. This section recognizes
the value of Tribal knowledges, which embody long-term observations and perspectives
that pre-date instrumental records, in informing decision-making across California.
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By documenting historical trends, this report adds to the body of scientific information on
the understanding of climate change and its impacts on the state. More than

100 scientists and researchers in state and federal government, academia and research
institutions, as well as over 40 California Tribes, contributed to the development of this
report. The report showcases reliance on data and scientific research as the foundation
for the state’s climate policy. By bringing together indicators that provide a retrospective
picture of climate change in California, it complements the California Climate Change
Assessments, which focus on original research and projections to advance the
understanding of climate-related vulnerability; the State Adaptation Strategy, which
outlines what the state is doing to address impacts and build resilience; and the Scoping
Plan, which lays out approaches to reach California’s emissions reduction goal and to
move towards carbon neutrality. It also serves as a resource for scientists, educators,
and the public.

Report structure and content

This report is organized into six sections, starting with the (1) human influences on
climate, or “drivers,” followed by (2) changes in climate, then their impacts (3) on
physical systems, (4) on plant and animal species, and (5) on human health. The
report contains a new section (6) on the impacts of climate change on California Tribes
in eight chapters written by their respective Tribe, along with summaries of three
listening sessions during which additional Tribes offered their perspectives.

Of the 41 indicators in this report, 6 are new, 24 have been updated to incorporate new
data (including five indicators with additional metrics), 5 are updated with relevant
information but without new data, and 6 are the same as the Third Edition (2018).

Each indicator chapter presents one or more graphs or maps illustrating the change
over time, followed by a discussion of:

What does the indicator show?

Why is the indicator important?

What factors influence the indicator?

Technical considerations (describing characteristics, strengths, and limitations of
the data)

e Contributor(s) to the chapter

e References cited

The section on Tribal impacts captures the knowledge, observations, and perspectives
of each tribe regarding the direct and indirect impacts of climate change on their lives,
livelihood, and ecosystems.

The last section of the report on emerging climate change issues identifies changes
in California’s environment that are plausibly — but not yet established to be —
influenced by climate change. The link to climate change is supported by scientifically
defensible hypotheses, models, and/or limited data. However, factors such as land use
and environmental pollution, as well as the inherent variability of the climate system,
make it difficult to attribute these changes as impacts due to climate change. Additional
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data or further analyses are needed to determine the extent to which climate change
plays a role.

To support its efforts to update existing indicators and identify new indicators, OEHHA
continually monitors the scientific literature, publications of research organizations,
governmental entities and academia, and other sources for information relating to
climate change and its impacts on California. Since 2013, OEHHA has compiled
bibliographies of selected publications presenting observations and new or emerging
scientific information on climate change, with an emphasis on California. The
bibliography is available online as a searchable database.

This indicator report will continue to be updated periodically. OEHHA welcomes input
from the research community, governmental agencies, Tribal governments, non-
governmental organizations, and other interested parties. It is our goal that the
indicators, both individually and collectively, address the key aspects of climate change
and promote informed dialogue about the state’s efforts to monitor, prepare for, and
mitigate climate change and its impacts.
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