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Executive Summary

The 30x30 movement is the historic commitment to conserve 30% of lands and waters by the year 2030. In

2022, 190 countries adopted the KunmingMontreal Global Biodiversity Framework, an international

agreement with 23 targets aimed at halting and reversindpiodiversity loss. Target 3, widely known as

nN3l N3dnNn AéttU got N3d 60g YI D FoltCaU ybDaabDUOYG] etd | Ak
conserved and managed through ecologically representatlve weltonnected, and equrtably governed
U+UUDNUN at hanaq :eL[go n)éd %pu!d TeU apbn T U0UYO
6NC UDLDeUDC n &yl Féet U Yo N3 NBX20pyGovemds Gavig Netvdom A | 1
2020 (State of California, 2020), comniting the state to protecting 30% of its lands and coastal waters.
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ten pathways to reaching the 30% goal by 2030.

The California Biodiversity Network (CBN) is a group of academic institutions, NGOs, government agencies,

and private entities with expertise in biodiversity conservation science and practice CBN is a key partner in
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(CNRA, 2022: Appendix D). In 2024, a working group of CBN formed to evaluate the biodiversity attributes o
YT D p20%3Q Comservation Areas, evaluate gaps in habitat and feature representation within the 30x30
Conservation Areas, and identify opportunities for future conservation.

In this report, we examine the 30x30 Conservation Areas network with respect to network composition and
representation and gaps of habitats and other ecological features important for sustaining biodiversity. We
include the evaluation of habitats not onlyin the 30x30 Conservation Land Areas (i.e., GAP 1 and 2) but also
other conservation areas, public lands, or conservation areas with unknown statu§&GAP 3 and 4), and nen
conserved lands (privatelyowned without legal protections and Department of Defense (DOD}ere, the
term non-conserved refers only to the protection status, and is not a reflection of the habitat value or
resource management strategies of landowners The holistic evaluation of the landscape across
conservation status provides insight into not only representation and gaps, but additional pathways and
opportunities to improve representation of habitats and features in the remainder of this commitment. We
find that some habitats and features are undefrepresented and in need of additional protection statewide,
while others are on par with or above representation levels in Californidor these,future conservation can
focus on enhancing ecoregional representation or protecting examples of those habitats that also protect
fine-filter species or areas of cultural significance, improve connectivity, or enhance access for
disadvantaged communities.

As the state continues to work towards conserving 30% of its lands, directing new conservation toward the
most-species-rich areas, under-represented habitats at statewide and ecoregional scales and landscapes
that support rare and/or threatened habitats and species will ensure that 30x30 delivers the greatest benefit
for biodiversity. Our results indicate that multiple pathways inclding land acquisition, the establishment of
conservation easements, investments in improved management, and enhancement of protection durability
on public lands will all be necessary strategies for expanding the portfolio of 30x30 Conservation Areas.

This assessment is intended to inform opportunities to fill gaps necessary to achieve 30x30 key objectives
and conservation priorities. It complementsthe tracking of statewide progress by CA Nature a suite of
interactive mapping and visualization tools to advance 30x3hy evaluating additional datasets on
composition and representation and incorporating further metrics to identify pathway opportunities to close
those gaps. These findings provide essential guidance for natural areas managers, stewards, and agencies
as Cdifornia advances toward its 30x30 goal, and they offer a model that other governments can adapt to
their own jurisdictions.
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Background

Biodiversity refers to the variety of life, from genes to species to ecosystems (Gaston and Spicer, 2013).

Protecting biodiversity is essential, not only for human health and quality of life, but also in maintaining

functional ecosystems, our food systems,healthy soils, clean air and water, and so much more (Mooney et

al., 2005). Our planet is in the midst of a severe biodiversity decline, and California is no exception. Across

North America, large numbers of birds, insects, amphibians, and mammals havefje¢e | n DCd €énC Neént U7
historic ranges have contracted (Rosenberg et al., 2019, Crossley et al. 2020, Liebert and Ripple, 2004, Muths
hg3Hhhdq rDéetdtt onbD NJLb])on 6¢g UYID Dedyl a0 UFDA| DU edD &l
California is the most biologically diverse state in the country (CDFW, 2025; Hamilton et al., 2022) and is

home to the most unprotected, range restricted imperiled species in the continental United States

(Hamilton et al., 2022). Additionally, Californiés one of 36 global biodiversity hotspots, which are designated

regions with high biodiversity that are also threatened by development or conversion to other land uses

(Myers et al., 2000). The 36 global hotspots together make uponip@ls 6 g UYI D Déedyl caU LéencC &awl
more than 50% of endemic plants anderrestrial vertebrate species (Habel et al., 2019).

Land protection has long been a central strategy for addressing biodiversity decline and will remain critical

in responding to the current crisis both globally and within California. Many protected areas established in

past decades were designated opportuiistically, reflecting historical conservation priorities and political

Al 0AWNUUYUenADU dGeyl Do Yyl en yYyocCét acU NoiabD U+t OUDNeUy|] A FrLeén
existing protected lands did not necessarily capture the full ecological digrsity of the state (The Nature
conUDuGeEenAtd hghHhd ~g AonrnUDuOcey|jon Dggoayl ¢ge|t Yo Dn.
species and ecological processes that depend on unprotected habitats will remain vulnerable. Ideally, the

future network of conserved lands will represent the full diversity of each regiogacross species,

communities, and ecological system$gand will be well connected. Representation of biodiversity within a

connected network of protected areas is a foundational principleof conservation planning (Margules and

Pressey, 2000; Olson and Dinerstein, 1998; Kukkala and Moilanen, 2013; Dinerstein et al., 2019) and an

essential first step toward ecological resilience (Halpin, 1997). Ensuring representation not just across the

state, but also within each ecoregion enhances resilience by conserving examples of each system under

different climate conditions and with genetic or phenotypic variation to provide some redundancy against

climate impacts or other catastrophic disturbances (Halpin, 1997). Systematic conservation planning seeks

to ensure that protected areas are both effective at conserving biodiversity and meeting these goals for a

protected area network with efficient use of limited resources.

The 30x30 Initiative: A Bold Step Toward Biodiversity Conservation

In December 2022, over 190 countries adopted the Kunmirlglontreal Global Biodiversity Framework (CBD,

hghhe UYUI D n9oJocC)ebDialU)]yt " rLéennhd én | aybDiney)]oneéet AONN]|
The framework includes 23 targets aimed ateversing habitat and species loss. Target 3, colloquially known

U0 nN3l N3N yabeC nul | ay+ a+ Yl Jadytnhd UFTDA] g)] AéLtt AétL!
6nC Nél|] nD efedtied tondgrged anB mapaged through ecologically representative, well

connected and equitably governed systems of protected areas and other effective aflg@sed conservation

measures'by the year 2030. Put simply, 30x3& an essential component of the biggest conservation

commitment the world has ever made.

While the global 30x30 commitment was officially ratified in 2022, California was ahead of the curve. In
October 2020, Governor Gavin Newsom issued Executive Orgie:r&ﬂ-ﬁ 3d tewnAl | AR UYI
initiative. This executive order setaboldtargetJo AO0OAUDGED N3 d3 69 : ét)] go
2030.
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By doing so, California joined this coalition in a united response to the accelerating global biodiversity crisis.

The Governor tasked the California Natural Resources Agency (CNRA) with leading the charge, coordinating

efforts across state agencies and staikeholders. Their first major milestone was the release of the Pathways

Yo N3l nNg UOyaeybHt | A !'Fad)Jt hghh y:r2!td hghhhd FT] AT Lé]
goals.
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The Pathways to 30x30 strategy identifies three key objectives:

1. Protect and Restore Biodiversity
2. Expand Equitable Access to Nature
3. Mitigate and Build Resilience to Climate Change

»0 Uweétr)] gt éU & nn3lng :onU0UDOcéy)]on !idDédNn Lé&RC ol AO0E!
1 n@wiéatt FioUDAUYUDC éncC Né&né HDgbothjraact@nd tebtérddfiandy Wi A Y| 6 i &
Uro Ccpebialjyt 6 ] gD Ui Dt UWFFoaUyUdnw
1 To determine which areas meet this definition, California uses a national classification system
known as GAP (Gap Analysis Project) status codes. Specifically, lands with GAP Status 1 and 2 are
considered to have strong, longterm protections in place for biodiversity and ecosystem health
(Figure 1).

Protected Area | Biodiversity Description
GAP Status Assessment
Codes Classification

An area having permanent protection from conversion of natural land
cover for the majority of the area, but subject to extractive uses of either
a broad, low intensity type (for example, logging, OHV recreation) or
localized intense type (for example, mimg). It also confers protection to
federally listed endangered and threatened species throughout the area.

Other Conserved
or public lands

There are no known public or private institutional mandates or legally
recognized easements or deed restrictions held by the managing entity
to prevent conversion of natural habitat types to anthropogenic habitat
types. The area generally allows conversioto unnatural land cover
throughout or management intent is unknown.

Other Conserved
or Public lands

Private lands with no legal protections.Here, the term non-conserved
refers only to the protection status, and is not a reflection of the habitat
value or resource management strategies ofhe land owners

Non-conserved

Not applicable lands

FIGUREL GAPSTATUSCODES AND DESCRIPTIONBAPTEDFROM THIPROTECTEIAREASDATABASE OF THEJ.S.
(PAD-US,USGS.

GAP status was originally sourced from PAIDS (USGS, 2022bhen, to improve its accuracy, Greeninfo
Network and CNRA led a data improvement effort enabling agencies and organizations to review and update
their own GAP codes using atandardized toolkit. Figure 2 illustrates the decision flow used in that toolkit to
guide GAP status updates.
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https://calands.org/30x30-toolkit

Property/Park
\

Yes. —

Is there an active, legally enforceable
management plan to maintain the
natural state?

—— No. ——

Yes.

Is there extensive low-intensity use
(logging, OVH recreation, etc.)

Is your land permanently protected from
conversion to unnatural land cover?

— No.

l

Is there an institutionally-binding
management intent to maintain the
natural state
or
a management plan that confers
protection to listed species?

Yes.

l

or
localized intense use (mining, etc.)

No.

Are all natural disturbances events, like
fires, floods, and native pest outbreaks, No.

Yes.

GAP 3

allowed to proceed or are mimicked?

GAP 2

No.

— GAP4

FIGURE2. FLOW CHART OF QUESTIONS FROM 30E30 TOOLKIT FORCALIFORNIA(GREENNFONETWORK(N.D.))

To advance and track progress on the three Key Objectives, the California 30x30 Initiative launched
Nature (CNRA, 2025d&a suite of interactive mapping and visualization toolgo advance 30x30 These
applications allow for an indepth look at the current 30x30 Conservation Areas to aid in planning
conservation action. However, they do not allow for comparison of biodiversity across all remaining natural
areas (both within and outside of the 3080 Conservation Areas) and are limited in assessment of some
critical aspects of biodiversity, such as species richness, freshwater resources, and connectivity.

The analysispresented hereis designed to enhance CA Nature by introducing additional metrics and
analytics that support the first Key Objective (i.e. protect and restore biodiversity) anelucidate where
biodiversity is and is not currently legally protected, providing insight for planning for future protected areas
that support biodiversity and effectively meet 30x30 targets. The analysis incorporates datasets supported
by CA Nature with additionametrics and additional datasets. Our goal is to support conservation partners in
cCbeDLof) nA DggDAY] €D UYteéeybDH| DU yo

Where Do We Stand in 20257

The year 2025 marked the halfway point through the decadng effort to achieve 30x30 objectives. With
the remaining time until 2030, it is critical to takestock and ensure there is still time to implement effective
conservation and management strategies. According to the most recent progress report from July 2025

y :
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these areas are protected and managed in perpetuitgfor biodiversity. This represents an increase of 2.4
million acres since the launch of this effort in 2022. However, over 4 million acres still need to be conserved
to meet the 30% target.

Theremaining years until 20306 0 D Al | U] Aét

god

AT | DE) 0 A

ér)godn] éexcU n

how effectively current 30x30 Conservation Areas are protecting biodiversity is essential to shaping future
priorities and guiding strategic investments. As a leader in climate adbn and environmental stewardship,
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https://www.californianature.ca.gov/pages/ca-nature
https://www.californianature.ca.gov/pages/ca-nature
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biodiversity, identify existing gaps, and highlight ogortunities to achieve the terrestrial component of the

Hoet o¢g FuoUDAU]AH N3dg 60 :ét] godn] écU téenCcU éenC AoelUUyU

Biodiversity Assessment

»1 ] U GDFodGyY FuDUDRYU & AoNTFODI DnU| €D &a]0C) ebDiaU) yt 00D
conserved or public lands, and nofconserved lands. We examined vegetation types, species richness and

rarity, connectivity features, freshwater resources, climate-relevant features, and other biodiversity-critical

elements both within the 30x30 Conservation Areas and across other public and private lands. Specifically,

we:

Describe the characteristics and composition of the current 30x30 Conservation Area network; and
Assess representation of habitats and other ecological features (hereafter habitats/features) within
the 30x30 Conservation Area network and outline conservation strategies to address identified

gaps.

To conduct this assessment, a working group was convened under the umbrella of the California Biodiversity
Network (CBN). CBN is a coalition of experts from government, neprofit organizations, and academia
CDC)] AeyUbDC Yo A0 UD€ Jreatehed natirdl igedtdgd. CEBNoplayedid céntral rel@ic U1
launching and supporting the 30x3dnitiative and has provided technical and ecological expertise

throughout its implementation. Early on, CBN identified key research needs and data gaps (outlined in
Appendix D of Pathways to 30x30) to support effective conservation planning.

=A =4

CBN assembled a dedicated working group to carry out this biodiversity assessment. Data analysis was led
by a core team at The Nature Conservancy (TNC) amdting was contributed by members of CBN, TNC, and
the California Natural Resources Agency (CNRA).

Throughout the process, the working group collaboratively developed key questiongnd reviewed and
agreed upon data sources, analytical methods, evaluation criteria, and interpretation of results. Draft
findings and interpretations were presented and discussed during group meetings, ensuring that the final
report reflects a consensus-based, scientifically grounded understanding of the current state of biodiversity
conservation under: & £ | ¢ 80%3D |niiathe. This report contains results for a subset of data (Table 2)
that was initially proposed and evaluated during the 2024025 working group sessions. Additional data
evaluated during these sessions, but not evaluated for the 2025 30x3Donservation Areas data release and
associated report is listed in Appendix A.

This coIAIabovraFive, crosssector apE)roach helped ensure 'Ehat the assessment is both technically robustuand s
6t ARDC FJ Yl yYiI D adoecbDi HoéetU o6¢g :ét)goidn]éeacU AonUDOE

Conservation Need and Opportunity Framework

To evaluate the adequacy of protection for different features, we developed a conservation need and
opportunity framework and applied it consistently to all biodiversity-relevant habitats and features.

To determine conservation need (Figure 3), we compared the statewide level of conservation for each
Tea|yeyygbeywab Yo yYi D FTDUADRUYEAD o6¢g :ét)] goidn] éacU Lénc
1 Habitats/Features with greater than or equal to 26.1% of their extent in 30x30 Conservation Areas
etdbD AonU|] CcDabDC on Féd F) Uyl ot eaoeb UyYeybDF|] CD AonUL
habitats/features additional conservation should focus on areas that also achieve additional goals
such as:
o Improving representation within specific ecoregions or watersheds
o Protecting rare or endemic fine-filter species within those habitats/features
o Enhancing connectivity
o Protecting landscapes more likely resilient to climate change

sl AvVw2r Al E@n N3 xN3 ~r2»~1 »~ND ~r h3zhs8 8



o Improving equitable access for disadvantaged communities
o Prioritizing cultural values
1 Habitats/Features with 20% to <26.1% of their extent in 30x30 Conservation Areas are considered
slightly under-represented and would benefit from additional conservation to reach or surpass
statewide coverage levels.
1 Habitats/Features with <20% of their extent in 30x30 Conservation Areas are considered under
represented and in higher need of conservation action.

In some cases, simply reaching statewide conservation levels is not sufficient. We identify rare or highly

impacted featuresgUT 6 UD YT ey AONFG] UD ¢nNds 6g UYUI D UUeybDd yDdHAHddI Ac
historically converted (e.g., wetlands), or supportritical ecosystem functions (e.g., key connectivity

linkages, groundwater dependent ecosystems}é¢ U n k D+ N DWW IaXWDUD FD GDAONNDAC ¥
remaining examples wherever feasible.

We excluded nontypological, value-based featuresz such astop rankedbiodiversity and species richnes$3
from the representation framework thresholds because these datasets include only the highest portion of
continuous data (e.g., the top quintile). In a network designed to protect the most biologically rich places,
these high-value areas should, by definition, be disproportionately represented.

Key Features Conservation Opportunity

D Historically converted or rare features, or
features with a critical role for ecosystem

function for which proportional representation
is not relevant

Conservation of remaining feature needed

Feature Representation

l:' Under-represented feature (<20% conserved) Conservation of feature needed
compared to the percentage of conservation
areas in CA
l:l Slightly under-represented feature (20-26.1% Conservation of feature needed
conserved) compared to the percentage of
conservation areas in CA

Additional conservation needed focused on:
« stratified (e.g., ecoregional, watershed) representation,
« fine-filter species dependent on these features or habitats,
+ examples in areas important for connectivity or resilience,
I:I Not Applicable .

111 1

I:I On par with or above the percentage of
conservation areas in CA (>=26.1% conserved)

examples in disadvantaged communities, or areas of cultural
significance.

FIGURE3. FEATURE REPRESENTATION AND CONSERVATION OPPORTUNITY FRAMEWORK

In addition to assessing conservation need, we identified conservation opportunity pathways for each
habitat/feature (Figure 4). For some habitats/features, most remaining opportunities lie on other conserved
or public lands (outside the 30x30 ConservatioAreas), suggesting a focus on improving management on
those lands or increasing durability. For others, remaining opportunities occur primarily on nostonserved
lands, pointing to the need for new acquisitions or conservation easements on private landshése
opportunities are determined by the proportion of the remaining habitat/feature on GAP 3 or 4 lands versus
the proportion remaining on nonconserved lands. The yellow portion of the Proportional Pathway
Opportunities pie chart (Figure 4) shows the pdion of the remaining habitat's (i.e., outside of 30x30 lands)
area that could be conserved through acquisition of easements or purchase of land for protection. The green
portion of the pie chart (Figure 4) indicates the portion of the remaining habitat'srea that could be
conserved through improved or more durable management practices.

Pl AVw2rAl &g N3 xN3g ~r2»~1 »~ND ~r h3hs 9



Proportional pathway opportunities

Enhance management on public and
other conserved lands to include
biodiversity and ecosystem health

Execute strategic land acquisitions and
voluntary conservation easements on
non-conserved lands

Opportunities primarily for Balanced opportunities on non- Opportunities primarily for

increased management/durability conserved lands and other acquisitions and easements of

on other conserved lands conserved lands non-conserved lands

Increased management/ Opportunities on other Acquisitions and
durability on other conserved lands or easements on nhon-
conserved lands may be acquisitions and conserved lands may be
necessary to conserve this easements on non- necessary to conserve this
feature conserved lands feature

FIGURE. PROPORTIONAPATHWAYOPPORTUNITIES

Methods

We evaluated habitats and other ecological features (hereafter, habitats/features) within three categories of
land status:

30x30 Conservation Areas (GAP 1 and GAP 2)
Other conservation areas and other public lands or lands with unknown status (GAP 3 and GAP 4)
Non-conserved lands

In this analysis, a conservation areanit (hereafter, unit) refers to a single polygon in the 30x30 Conservation
Area dataset (CNRA, 2025c, Figure 5). Each unit contains a percentage of its area assigned to each of the

four GAP status codes (Figure 1). Lands with GAP 1 or GAP 2 status are corisi@er n 31 N3 : 6AUDG €& Y] ¢
liDeUdN FT | ED W™ N énC W~ ¢ téencCU eéabD AeuDHoaleDC é U
Fl Ul | n :é’r_[g()ﬁﬁlé yrey gettU owyU] CD ént onUuDuEeéeyY] on
AonubuaebDcC Gti unlt fay oatdirUriultiple GAP statuses, only a portion of a glven unit may qualify as a

nN3l N3 :onUDGEeY] o !aDeéen F| Yl Yi D GDNe|JACDG 6¢g YID wh
L'eﬁ UdN Vol DI & Ragre uidis GA® 1 & dnly 46 drretis cbugtgd as part of the 30x30

. n |

nUDiEey] on ibDéacU ADYFoldLd F]J Yyl UYI D GDNé|n]nA éeitabDeée Al
is that the percentages of each GAP Status are not spatially explicit within the unit. In other was, we do not
know where within the unit the GAP 1 or GAP 2 acres are located.

Calculations of habitat and feature composition, representation, and gaps within the 30x30 Conservation

Area network are based on the intersection of each habitat/feature with 30x30 Conservation Areas. Because

GAP status is not spatially allocated within anit, estimating these metrics requires assumptions about how

much of each habitat/feature falls within each GAP category (Appendix B: Figure S1). As a result, all

guantitative measures of composition, representation, and gaps are estimates. For each hatat or feature,

we report a primary estimate based on the proportion of GAP 1 and GAP 2 lands within eachizhetreafter
nfiofodyjonet DUY| NeybDdn »0 0DgLDAUYU WHAADGUE] Ayt | Al DID
estimates to indicate the range of uncertainty around this estimate.

To calculate the primary proportional estimate, we first multiplied the proportion of each unit classified as a

30x30 Conservation Area by the acreage of the habitat/feature within that unit. For example, if 90% of a unit
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is GAP 1 or GAP 2, then the acreage of each habitat/feature extent in that unit is multiplied by 0.9 to estimate
how much of the habitat/feature is potentially within the 30x30 Conservation Areas. We then summed these
proportional habitat/feature acreages across all units containing that habitat/feature to calculate overall
representation within the 30x30 Conservation Area network.

To characterize uncertainty around this proportional estimate, we calculated both lower and upper
estimates for each habitat/feature. For the lower estimate, we restricted the analysis to only units in which
at least 80% of their area qualified as a 30x3Conservation Area (i.e., GAP 1 and GAP 2). For each of these
units, we assumed that as much of the habitat/feature under consideration as possible was within the 30x30
portion of the unit. Thus, the estimated amount of habitat/feature within a single unitwas the minimum of;
the total acreage of the habitat/feature in the unit and the total acreage of the 30x30 Conservation Area
lands within the unit. We then summed these values across all units meeting the80% GAP 1 and GAP 2
threshold. For the upper estimate, we applied the same calculation but expanded the subset to include all
units with at least 20% of their area in 30x30 Conservation Areas (i.e., GAP 1 or GAP 2).

To illustrate how these different approaches affect habitat/feature coverage, Table 1 presents a simple
explanation using oak woodland across three 10@cre units (A, B, and C). Each unit contains 50 acres of oak
woodland but differs in the proportion of land qualifying as 30x30 Conservation Areas. Across the threenit
network, the proportional method yields an estimated 70 acres of total oak woodland within 30x30
Conservation Areas, with a lower estimate of 50 acres and an upper estimate of 90 acres.

Table 1. The lower, proportional, and upper estimates of hypothetical representation of oak woodland across a
network of conservation areas consisting of three units (A, B, and C)

%) Yo w T OoyeywUnsl nNng wé N3l nNg wék N3l nNg weét
H33 éA TioFooCtéenC FooCtéenC FooCteénc
DeAl FJ Ul TeajJyey AocEDUeHAD AoEDUOEHD
03 0élL FOO AOEDUEHAD Go0oFfolUy] o wFFDG DUUY
| 6FDid DU DUY|] NeybD |yey LDeUy
yey tbDeduU Hd hh
W~ Hd h
Wiy ! Az ds W~ Hd83 éA 06 d8 éA 0éL 83 &A o0élL
6g N3l N3 FooCLéenC FooCrtéenC FooCténcC
AonubDioEge U]
win|y 9 d3d W'~ Hd3 €A 0élL hg éA 0él d3 éA o0élL
yds éA 0g FooCrLéenC FooCtéenC |[FooCténc
AonubDioEge U]
i) Y H3ds W'~ Hd3 éA 0élL 8 &éA 0élL '3 &A o0éL
yH3z éA 06 FooCteéencC
AonubDiEge U]
»0oét éAl Hd3 éA Yoyssz éA o0é /23 éA o0élL A3 &A o06éL
AonuUDuO€Eceéey)] FooCrLenC FooCténC FooCténc

We chose to include these three estimates (i.e., proportional, lower, and upper) for each feature/habitat

based on the results of a sensitivity analysis comparing six different approaches (Appendix B), including the
minimum possible and maximum potential alues, for each major habitat type as defined in the FVEG dataset
(CALFIRE, 2024). This sensitivity analysis showed that multiplying the proportion of GAP 1 or 2 areas in a unit
by the habitat/feature acreage provides a moderate estimate within the broadeset of possible outcomes
(Appendix B).

Habitats and Features

:9r FolL)AH HIGOWT | CDAY) ¢g| DC CeyelUDUYU | NFoayeny yo Al &
datasets were chosen to be consistent with CA Nature and to include new research with statewide data

published after the launch of CA Nature. Table @nd Appendix A: Table S1 together show the feature data,
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this analysis. This full suite of recommended data was analyzed for the 2024 Conservation Area release. For
2025 and subsequent analyses, the data &s limited to the subset of data (Table 2) shared in the report
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Table 2. Feature and habitat data and sources.
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Most datasets represented discrete habitat types (e.g., wetlands, streams, oak woodland) or categorical
conditions (e.g., channelized connectivity). For continuous or ranked datasets, such as ACE Top Ranked
Biodiversity and ACE species richnesgincluding richness of all native species, endemic richness, and rare
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richness), we converted the continuous data into discrete features by applying thresholds (e.g., highesank,

the top 20% or top 5%).

We summarized each habitat/feature in terms of area (acres), length (miles), or counts for the lower,

proportional, and upper estimates. We then calculated:

1 Network Composition: The percentage of the 30x30 Conservation Areas network composed of each

habitat/feature, and
1 2DF¥uabDUDnRnyYyey)on énC wWeFfUs »I D FDIGADAUYEHD
within each land status category. These two calculations are described in detail below.
Network Characteristics

To characterize the composition of the current 30x30 Conservation Areas Network we calculated
percentages based on the percent of the network composed of each feature as follows:

bk Q0 0IE KL w0 ! ! p T

09

rDUFodlL AONFoU| Y]Jon FuoeE|] CDU & UOw] AL UnefUl oy

Representation and Gaps

To better understand the representation of habitats and other features within the 30x30 Conservation Areas

network, we calculated the percentage of habitats/features contained within the network as follows:

P E TRQ OO II-B | pTT

With this simple calculation, we were able to assess how effectively diverse habitats and ecological features

Dé Al

09

are represented within the 30x30 Conservation Areasetwork. This evaluation identifies gaps in habitat and

feature representation, highlighting areas that require further conservation efforts. Additionally, we

examined the presence of these habitats/features across other conservation areas and public land$AP 3
and GAP4), and noronserved lands. Based on these insights, we identified proportional conservation
pathway opportunities to address these gaps and enhance habitat protection and representation across the

State.

Results

First, we describe thecharacteristics and composition of the current 30x30 Conservation Area network,

then we share the results of therepresentation, gap, and opportunity pathway analysis through the

Conservation Need and Opportunity Framework (Figures 3 & 4) for habitats, speciegh areas, connectivity,

and freshwater resources.

Land Characterization

In alignment with CA Nature, our assessment shows th&6.1% of California is currently within 30x30
Conservation Areas. Another 25.5% is classified as other conserved lands, public lands, or lands with

unknown status (GAP 3 or GAP 4). The remaining 48.4% is+oamserved land.
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FIGURES. MAP OF CONSERVATION STATUS WITHIN EACH ECOREG@ALIRORNIA SHOWING PROPORTION OF LAND
WITHIN30X30 CONSERVATIOMAREAS VS OTHER CONSERVED LANDS ANIR OTHER PUBLIC LANDS ALONG WITH-NON
CONSERVED LANDS

Network Composition

The largest portion of 30x30 Conserved Lands is made up of the Mojave Desert ecoregion (27.9%), followed
by the Sierra Nevada (17.5%), Southern California Mountains and Valleys (9.4%), Southeastern Great Basin
(7.5%), and Sonoran Desert (6%). All other eegions each comprise less than 5% of the network (Figure 6).
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30x30 Conservation Areas by Ecoregion
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Desert (South) North
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Central Valley ‘
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Klamath
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Southeastern
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Southern California
Mountains and Valleys

FIGUREG. A) MAP OFCALIFORNIA ECOREGION$ BIE CHART OF PROPORTIONAL ECOREGIONAL COMPOSITION OF THE
NETWORK 0B0X30 CONSERVATIOM\REAS

Given that the Mojave Desert makes up the largest proportion of 30x30 Conservatidreas, it follows that

desert shrub (e.g., desert scrub, desert wash, alkali desert scrub) habitat makes up 39% of 30x30

Conservation Areas (Figure 7). Conifer forest (15%), and shrub (e.g., chaparral, coastal scrub, bitterbrush,

sagebrush) (13%) are alsoare widespread habitats in the 30x30 network of conservation areas. Together,

these three broad habitat groups constitute more thantweY1 | 6 CU 6¢g YT D Yoyéetr eédabeée F| YI
Conservation Areasnetwork.

Sand dunes in Death Valley National Park © Greg Survant/TNC Photo
Contest 2022
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30x30 Conservation Areas by Major Habitat
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FIGURE7. A) MAP OFMAJORHABITATS WITHINSOX30 CONSERVATIOMREAS B PIE CHART OF PROPORTIONAL
HABITAT COMPOSITION OF THE NETWORB@30 CONSERVATIOMREAS

Climate and disturbance pressures are already reshaping the network. Roughly ortkird (32%) of the

network has natural vegetation that is projected to be stressed by miecentury climate change. About 0.5%
of the network is at risk from sealevel rise, and14% has burned in wildfires in the past decade. Though fire
is both natural and beneficial to some systems, recent fire events have burned with higher severity,
intensity, or frequency, which can be associated with ecological transitions (Miller et al., 2009; Williams et al.
2023).

Representation and Gaps

We assessed how habitats and other ecological features are distributed across 30x30 Conservation Areas,
other conserved or other public/unknown status lands, and norconserved lands. This lens highlights where
future public and private conservation actionscan most effectively advance 30x30 biodiversity outcomes to
build a more representative, resilient, and connected network.

Tables 313 and Figures 8L5 present detailed results for habitat, species richnessgonnectivity, and
freshwater resources. Together, they show that every ecoregion and habitat type in California contains
opportunities to build a more a representative, resilient, and connected network of biodiverse lands. Details
for each metric and feature are proviced below.

These tables report the percentage of habitats/features within the 30x30Conservation Areasnetwork, the
type and magnitude of conservation needed to improve its representation, and the proportional
opportunities for either acquisition in fee or easements on nonconserved lands, as well as increasing
durability or adjusting management objectiveson other conserved or public lands. Accompanying maps
illustrate the distribution of each habitat/feature across GAP status categories.

Habitat

Some habitats are well represented within 30x30 Conservation Areas, while others are substantially uneer
represented (Figure 8, Table 3). Desert habitats, for example, are conserved above statewide conservation
levels @8% of the desert shrub and 56% of the desert woodland are in 30x30 Conservation Areasjlditional
conservation of desert habitats can focus on ecoregional representation, rare species, or important areas

sl AvVw2r Al E@n N3 xN3 ~r2»~1 »~ND ~r h3zhs8 16



for connectivity, climate resilience, or equitable access. In contrast, grasslands and hardwood woodland are
poorly represented. Because most of the remaining extent of these habitats are on nenonserved lands
(indicated by the yellow portion of the Propational Pathway Opportunities pie chart, Table 3), these habitats
are strong candidates for new acquisitions or conservation easements. Other underepresented habitats,
such as conifer and hardwood forests, are more widely distributed across GAP 3 and GARnNds (indicated

by the green portion of the Proportional Pathway Opportunity pie chart, Table 3\hich include public lands
with limited or unclear conservation mandates, or conservation objectives that do not include management
for biodiversity. On those lands, conservation opportunities include improving management to prioritize
biodiversity and increasing the durability of protection, for example by retiring extractive usesr focusing
management on activities that sustain and/or promote native biodiversity

The oak woodlands and grasslands of the Tehachapi Mountai@sSimon Williams/TNC
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Table 3. Representation levels and the conservation need, pathways, and opportunities to advance
conservation of major terrestrial habitats. Proportional pathway opportunities include improving management
or increasing durability on other public lands oooserved areas (green) or acquisition or easements on non
conserved lands (yellow). *Additional goals can include stratified representation (e.g., ecoregion, watershed),
protection of fine-filter species, connectivity corridors, climate resilient landscapg areas of cultural
significance, or access for disadvantaged communities.

% of feature .
. Proportional
in 30x30 . .
Feature . Pathway Conservation Opportunity
Conservation Oboortuni
Areas PP ty
Conservation of feature needed: under-represented
compared to the percentage of 30x30 Conservation
Hardwood Woodland Areas in CA
Conservation of feature needed: under-represented
compared to the percentage of 30x30 Conservation
Grassland Areas in CA
Conservation of feature needed: slightly
under-represented compared to the percentage of
Hardwood Forest 22% 30x30 Conservation Areas in CA
21.5-21.9 %
Conservation of feature needed: slightly
under-represented compared to the percentage of
Conifer Forest 24 % 30x30 Conservation Areas in CA
24.1-242%
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Shrub 28 % on additional goals*
27-28%
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Conifer Woodland 33 % on additional goals*
332-333%
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Desert Shrub 48 % on additional goals*®
48.2- 483 %
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Desert Woodland 57 % on additional goals*
56.6 - 56.6 %

Feature Representation Proportional pathway opportunities
Enhance management on public and

l:l Under-represented feature (<20% conserved) other conserved lands to include

L
L]

compared to the percentage of conservation
areasin CA

Slightly under-represented feature (20-26.1%
conserved) compared to the percentage of
conservation areas in CA

On par with or above the percentage of
conservation areas in CA (>=26.1% conserved)

Pl Avw2r Al eap N3 xN3

biodiversity and ecosystem health

Execute strategic land acquisitions and
voluntary conservation easements on
non-conserved lands
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Hardwood Forest Hardwood Woodland Grassland Shrub

Conifer Forest Conifer Woodland Desert Shrub Desert Woodland

Outside the extent

B 30x30 Conservation Areas W Other conserved or public lands Non-conserved lands . .
of the habitat

FIGURES. THE EXTENT OF MAJOR TERRESTRIAL HABITATS COLORED BY CONSERVATION: S3OXRG
CONSERVATIOMREAS, OTHER CONSERVED OR PUBLIC LAN®SD NONCONSERVED LANDSVIAPPED CONSERVATION
STATUS WITHIN CONSERVATION AREAS IS DETERMINED BY MAJORITY CONSERVATION GRAVUSREAS ARE
OUTSIDE THE EXTENT OF THE HABITAT
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Half of the finer-resolution natural terrestrial habitat associations are underrepresented relative to

statewide conservation levels. Eastside pine, blueoak foothill pine, ponderosa pine, blue oak woodland, and
valley oak woodland are among the most underepresented, with only § 10% their extents conserved within
30x30 Conservation Areas (Tdbs 4 and 5). For eastside pine, the primary pathway is improving management
and durability on existing conserved and public lands, whereas for ponderosa pine the opportunity is split
between management changes on conserved lands and new conservation onmaonserved lands (Table 4).
Blue oaH foothill pine, blue oak woodland, and valley oak woodland all have more opportunity for additional
conservation on non-conserved lands (Table 5). There is a lot of variability in representation across finer
resolution conifer habitats, with subalpine conifer having some of the highest representation of all habitats
and eastside pine the lowest (Table 4). There is less variability for finer resolution hardwood habitats with 7
of 9 being underrepresented to some degree Table 5).

Although broader habitat classifications of desert and shrub are on par with or above statevels, several
finer habitat classifications of these broader types are underrepresented and in need of additional
protection statewide, including desert riparian, alkali desert scrub, bitterbrush, low sage, and sagebrush
(Tables 6 and 7). This highlights the importance of including finer habitat classifications in the analysis and
points to the need for focused additional protection within broader habitats that ale on par with state levels.
The opportunities for additional protection for these under-represented shrublands are primarily through
increasing the durability or management on other conserved or public lands, whereas the opportunities for
conserving these under-represented desert habitats are more evenly distributed between management
improvement and acquisitions/easements.
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Table 4. Representation levels and the conservation need, pathways, and opportunities to advance
conservation of finerresolution conifer forest and woodland habitats. Proportional pathway opportunities
include improving management or increasing durabilign other public lands or conserved areas (green) or
acquisition or easements on noitonserved lands (yellow). *Additional goals can include stratified
representation (e.g., ecoregion, watershed), or within these habitats, protection of fifiker species,

connectivity corridors, climate resilient landscapes, areas of cultural significance, or access for disadvantaged
communities.

% of feature

) Proportional
in 30x30 . .
Feature Conservation Pathway Conservation Opportunity
Areas Opportunity
Conservation of feature needed: under-represented
. . compared to the percentage of 30x30 Conservation
Eastside Pine Areas in CA
Conservation of [eature needed: under-represented
) compared to the percentage of 30x30 Conservation
Ponderosa Pine @ Areas in CA
Conservation of feature needed: under-represented
) compared to the percentage of 30x30 Conservation
Montane Hardwood-Conifer @ Areas in CA
Conservation of feature needed: under-represented
i i compared to the percentage of 30x30 Conservation
Klamath Mixed Conifer @ Areas in CA
Conservation of feature needed: under-represented
. compared to the percentage of 30x30 Conservation
Douglas Fir @ Areas in CA
Conservation of [eature needed: under-represented
. compared to the percentage of 30x30 Conservation
Juniper @ Areas in CA
Conservation of feature needed: slightly
. ) ) under-represented compared to the percentage of
Sierran Mixed Conifer Az @ 30x30 Conservation Areas in CA
20.1-203 %
Conservation of feature needed: slightly
under-represented compared to the percentage of
Redwood 2D @ 30x30 Conservation Areas in CA
241 -241%
On par with the percentage of 30x30 Conservation
I Areas in CA, Conservation of feature should focus
White Fir 263 % @ on additional goals*
26.2-262%
On par with the percentage of 30x30 Conservation
. Areas in CA. Conservation of feature should focus
Closed-Cone Pine-Cypress 30.1 % @ on additional goals*
30.1-304 %
On par with the percentage of 30x30 Conservation
. Areas in CA. Conservation of feature should focus
Jeffrey Pine 36.1 % @ on additional goals*
36 - 36.1 %
On par with the percentage of 30x30 Conservation
) Areas in CA. Conservation of feature should focus
Red Fir W @ on additional goals*
47.6 - 47.6 %
On par with the percentage of 30x30 Conservation
Pinyon-Juniper o @ Areas in CA. Conservation of feature should focus
S -0 on additional goals*
526 - 52.7 %
On par with the percentage of 30x30 Conservation
Lod e P ) Areas in CA. Conservation of feature should focus
gepole Hne T on additional goals*
T11-71.1%
On par with the percentage of 30x30 Conservation
Subalpine Confer —— @ Areas mCA Conservation of feature should focus
. on additional goals*
857-858%
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Table 5. Representation levels and the conservation need, pathways, and opportunities to advance
conservation of finerresolution hardwood woodland and forest habitats. Proportional pathway opportunities
include improving management or increasing durabjilibn other public lands or conserved areas (green) or

acquisition or easements on noitonserved lands (yellow). *Additional goals can include stratified
representation (e.g., ecoregion, watershed), or within these habitats, protection of fifiker species,

connectivity corridors, climate resilient landscapes, areas of cultural significance, or access for disadvantaged

communities.

Feature

%o of feature
in 30x30
Conservation
Areas

Blue Oak-Foothill Pine

Proportional
Pathway
Opportunity

Conservation Opportunity

Conservation of feature needed: under-represented
compared to the percentage of 30x30 Conservation
Areas in CA

Conservation of feature needed: under-represented
compared to the percentage of 30x30 Conservation

Blue Oak Woodland @ Areas in CA
Conservation of feature needed: under-represented
compared to the percentage of 30x30 Conservation
Valley Oak Woodland .
Areas in CA
Conservation of feature needed: under-represented
" compared to the percentage of 30x30 Conservation
Eucalyptus Areas in CA
Conservation of feature needed: slightly
0 undcr—rcprcscntcd Comparcd to the percentage of
Montane Hardwood 20.4 % 30x30 Conservation Areas in CA
20.2 - 20.7 %
Conservation of feature needed: slightly
. . under-represented compared to the percentage of
Valley Foothill Riparian 20.7 % 30x30 Conservation Areas in CA
205-214%
Conservation of feature needed: slightly
] . under-represented compared to the percentage of
Coastal Oak Woodland 22% 30x30 Conservation Areas in CA
218-227%
On par with the percentage of 30x30 Conservation
. Areas in CA. Conservation of feature should focus
Aspen 29.7% on additional goals*
29.7-29.7 %
On par with the percentage of 30x30 Conservation
o Areas in CA. Conservation of feature should focus
Montane Riparian SRR on additional goals*
434 -44.1%

Feature Representation

I:' Under-represented feature (<20% conserved)
compared to the percentage of conservation

areas in CA

|:| Slightly under-represented feature (20-26.1%

Proportional pathway opportunities

Enhance management on public and
other conserved lands to include
biodiversity and ecosystem health

Execute strategic land acquisitions and

conserved) compared to the percentage of

conservation areas in CA

|:| On par with or above the percentage of
conservation areas in CA (>=26.1% conserved)
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voluntary conservation easements on
non-conserved lands
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Table 6. Representation levels and the conservation need, pathways, and opportunities to advance
conservation of finerresolution shrub and grassland habitats. Proportional pathway opportunities include
improving management or increasing durability on oth@ublic lands or conserved areas (green) or acquisition
or easements on nofconserved lands (yellow). *Additional goals can include stratified representation (e.g.,
ecoregion, watershed), or within these habitats, protection of fin&lter species, connedivity corridors,

climate resilient landscapes, areas of cultural significance, or access for disadvantaged communities.

% of feature Proportional
in 30x30 . .
Conservation Opportuni
Feature Conservation Pathwa){ PP ty
Areas Opportumty
CDHSCI'VH.LiD[] Df fcaturc nccdtd: under{cprcscn[ed
Bitterbrush @ zz‘:ga:fil: ;;) the percentage of 30x30 Conservation
Conservation of feature needed: under-represented
Low Sage compared to the percentage of 30x30 Conservation
g Areas in CA
Conservation of feature needed: under-represented
-ompared to the percentage of 30x30 Conservation
Annual Grassland @ ;re;: in CA percentage ! !
Conservation of feature needed: slightly
der-represented compared to the percentage of
Sacebrush 0 un P ! pare p g
agebrs A @ 30x30 Conservation Areas in CA
225-229%
On par with the percentage of 30x30 Conservation
Chemise-Redshank Chapacral 2.6 % @ Area; dlil CAa.] Cozstf'mtlon of feature should focus
on a onal goals
25.3-29.4%
On par with the percentage of 30x30 Conservation
Coastal Scrub 26.6 % @ 1:;6:(81 d]n; Sil (‘;;)ﬂrjssirvadon of feature should focus
26.1-276%
On par with the percentage of 30x30 Conservation
Perennial Grassland 30.8 % @ 2;e:§£iocﬁl-] (g:;):lssir"ﬂﬂoﬂ offeature should focus
30.8 - 30.9 %
On par with the percentage of 30x30 Conservation
Mixed Chaparral 31.1 % @ i\fjj dli'; OCI:‘;] (gigrlzinfation of feature should focus
T
29.7-31.7%
On par with the percentage of 30x30 Conservation
Montane Chaparal 321 % @ 1::3:; dlu‘; OC;’;] E;)ﬂr_)ls;irvauou of feature should focus
321-322%
On par with the percentage of 30x30 Conservation
Alpine-Dwarf Shrub 80.1 % 2;&:; ;tloc:;\ﬂ gt;:ls;iwation of feature should focus
80.1 - 80.1 %
Feature Representation Proportional pathway opportunities
Enhance management on public and
|:| Under-represented feature (<20% conserved) other conserved lands to include
compared to the percentage of conservation Blogiversityand scosystembesith
areas in CA Execute strategic land acquisitions and
voluntary conservation easements on
|:| Slightly under-represented feature (20-26.1% hon:conserved lands
conserved) compared to the percentage of

conservation areas in CA

|:| On par with or above the percentage of
conservation areas in CA (>=26.1% conserved)
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Table 7. Representation levels and the conservation need, pathways, and opportunities to advance
conservation of finerresolution desert habitats. Proportional pathway opportunities include improving
management or increasing durability on other public lasar conserved areas (green) or acquisition or
easements on norconserved lands (yellow). *Additional goals can include stratified representation (e.g.,
ecoregion, watershed), or within these habitats, protection of finBlter species, connectivity corricors,
climate resilient landscapes, areas of cultural significance, or access for disadvantaged communities.

% of feature Proportional
in 30x30 . :
Feature . Pathway Conservation Opportunity
Conservation o .
Areas pportunity
CD[]SCI'V?I.LiD[] Df fcaturc ﬂCCdCd: undcrfrcprcscntcd
o compared to the percentage of 30x30 Conservation
Desert Riparian Areas in CA
Conservation of feature needed: under-represented
) compared to the percentage of 30x30 Conservation
Alkali Desert Scrub Areas in CA
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Desert Succulent Shrub 37.2% on additional goals*
372-3712%
On par with the percentage of 30x30 Conservation
. Areas in CA. Conservation of feature should focus
Palm Oasis 49.8 % on additional goals*
48-48%
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Desert Scrub 50.1 % on additional goals*
50.1 - 50.1 %
On par with the percentage of 30x30 Conservation
Areas in CA. Conservation of feature should focus
Joshua Tree 63.1 % on additional goals*®
63.1-63.1%
On par with the percentage of 30x30 Conservation
. Areas in CA. Conservation of feature should focus
Desert Wash 65.4 % on additional goals*
65.4 - 65.5 %
Feature Representation i s
P Proportional pathway opportunities
|:| Under-represented feature (<20% conserved) Enhance management on public and
compared to the percentage of conservation other conserved lands to include
areas in CA biodiversity and ecosystem health
Execute strategic land acquisitions and
|:| Slightly under-represented feature (20-26.1% voluntary conservation easements on
conserved) compared to the percentage of non-conserved lands

conservation areas in CA

|:| On par with or above the percentage of
conservation areas in CA (>=26.1% conserved)
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Table 8. Representation levels and the conservation need, pathways, and opportunities to advance
conservation of finerresolution wetland and aquatic habitats. Proportional pathway opportunities include
improving management or increasing durability on oth@ublic lands or conserved areas (green) or acquisition
or easements on nofconserved lands (yellow). *Additional goals can include stratified representation (e.g.,
ecoregion, watershed), or within these habitats, protection of fin&lter species, connedivity corridors,

climate resilient landscapes, areas of cultural significance, or access for disadvantaged communities.

Feature Representation Proportional pathway opportunities

|:| Under-represented feature (<20% conserved) E?hh:l’mw hndst:?nz'u‘z‘: and
compared to the percentage of conservation biodiversity and ecosystem health
areas in CA

Execute strategic land acquisitions and
voluntary conservation easements on
|:| Slightly under-represented feature (20-26.1% non-conserved lands
conserved) compared to the percentage of

conservation areas in CA

|:| On par with or above the percentage of
conservation areas in CA (>=26.1% conserved)
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