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Abstract
As human activities on the world’s oceans intensify, mapping human pressure
is essential to develop appropriate conservation strategies and prioritize invest-
ments with limited resources. Here, we map six human (nonclimatic) pressures
on coral reefs using the latest quantitative data on fishing, water pollution (nitro-
gen and sediments), coastal population, industrial development, and tourism.
Using a percentile approach to rank different stressors, we identify the top-
ranked local pressure and estimate a cumulative pressure index for 54,596 global
coral reef pixels at 0.05◦ (∼5 km) resolution. We find that coral reefs are exposed
to multiple intense local pressures: fishing and water pollution (nutrients and
sediments) are the most common top-ranked pressures worldwide (in 30.8% and
32.3% of reef cells, respectively), although each pressure was ranked as a top
pressure in some locations. We also find that local pressures are similar inside
and outside a proposed global portfolio of coral reef climate refugia, suggesting
that even potential climate refugia have high levels of local human pressure that
require effective management. Our findings and datasets provide the best avail-
able information that can ensure local pressures are effectively managed across
the world’s coral reefs.

KEYWORDS
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1 INTRODUCTION

Coastal and marine biodiversity globally are threatened by
the expanding and intensifying impacts and interactions of
human activities and climate change (He & Silliman, 2019;
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O’Hara et al., 2021). Implementing solutions to mitigate
pressures on ocean ecosystems is a key strategy to slow and
reverse biodiversity decline and maintain ecosystem func-
tioning, integrity, and resilience. Being more intentional
in allocating limited conservation resources to manage
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pressures will be critical to achieve the Convention on Bio-
logical Diversity’s Post-2020 Global Biodiversity Frame-
work. Mapping pressures on ecosystems can identify the
most threatening activities to ecological resilience and
integrity (Tulloch et al., 2015), predict ecological conditions
to prioritize climate adaptation or mitigation responses
(Grantham et al., 2020), and prioritize where climate
change is most likely to interact with local human impacts
(He & Silliman, 2019). However, failing to address local
pressures can also increase the risk of damaging addi-
tive or synergistic interactions with climate change, which
can ultimately undermine the effectiveness of conserva-
tion interventions (He & Silliman, 2019). Therefore, tai-
lored approaches are urgently needed to guide appropri-
ate conservation strategies at local scales and avoid further
ecosystem degradation (Allan et al., 2019; Tulloch et al.,
2020).
Coral reefs are among the most diverse marine ecosys-

tems on the planet: a critical source of livelihoods, cul-
ture, and food security for millions of people, and declin-
ing at alarming rates from global and local pressures (Eddy
et al., 2018). As the impacts of climate change accelerate
thermal stress, coral bleaching, ocean acidification, and
sea level rise (Hoegh-Guldberg et al., 2018), decarboniza-
tion is a defining challenge for the survival of functioning
coral reefs (Darling et al., 2019;Morrison et al., 2019). Com-
plementary to decarbonization, addressing nonclimatic
human pressures remains crucial for maintaining coral
reef function and resilience amidst climate change (Shaver
et al., 2018), and is a foundation of coral reef conservation
initiatives worldwide.
With the exception of some remote “wilderness” areas

(McClanahan et al., 2021), fishing, pollution, and devel-
opment can have damaging population and ecosystem-
level effects on coral reefs (Burke et al., 2011). Identifying
and addressing these nonclimatic pressures can enhance
resistance and recovery from coral bleaching (Claar et al.,
2020; Shaver et al., 2018), reduce coral disease (Lamb et al.,
2016), and is particularly important within potential cli-
mate refugia that are expected to maintain functioning
coral reefs over the coming decades (Beyer et al., 2018; Côté
et al., 2016; Darling et al., 2019). One of the first global
assessments of human pressures on coral reefs was The
Reefs at Risk project (Burke et al., 1998; Burke et al., 2011),
which has been a valuable tool guiding coral reefmanagers
for the past 20 years. However, recent advances in satel-
lite imagery and analytical approaches have improved our
ability to quantify human pressures on coral reefs. These
advances include a global “gravity” index of coral reef-
specific fishing pressure based on travel time to markets
(Cinner et al., 2016, 2018), more realistic models of land
use change and runoff (Borrelli et al., 2017), and updated
estimates of human populations (Center for International

Earth Science Information Network - CIESIN - Columbia
University, 2018).
Here, we map local pressures on the world’s coral reefs

with new and improved quantitative data layers. This
advances the “low,” “medium,” and “high” categories of
threat in the Reefs and Risk approach and we make the
underlying data layers freely available along with an inter-
active webmap, and a series of report cards for locations of
potential climate refugia (see Acknowledgments and Data
Accessibility Statement). This information can inform con-
servation plans with more rigorous and comprehensive
information by identifying the top-ranked pressure and
cumulative pressures at a ∼5 km resolution for coral reef
habitat, globally. This can also help reef managers, prac-
titioners, and funders identify appropriate interventions
matched to top threats and prioritize management actions
based on cumulative pressure, for example, prioritizing
threat mitigation to areas under high pressure or main-
taining sustainable use within areas of lower pressure. We
also evaluated local pressures across a global portfolio of
proposed climate refugia for coral reefs (Beyer et al., 2018)
to help inform conservation efforts of several multimillion
dollar global conservation initiatives, including Bloomberg
Philanthropies’ Vibrant Oceans Initiative, the Coral Reef
Rescue Initiative, and the United Nations’ Global Coral
Reef Fund. Intended to be combined with local knowledge
and expertise, our analyses will support decisionmakers to
identify and mitigate the top pressures on coral reefs to
support the persistence of coral reefs and their associated
wealth of services to humanity amidst a rapidly changing
climate.

2 METHODS

2.1 Data layers

Tropical coral reef locations were taken from Beyer et al.
(2018) based on the Global Distribution of Coral Reefs
dataset (UNEP-WCMC, WorldFish Centre, WRI, & TNC,
2010) and updates from the National Oceanic and Atmo-
spheric Administration (NOAA). We mapped reef loca-
tions onto a 0.05◦ resolution (∼5 km) raster dataset, result-
ing in 54,596 reef-containing raster grid cells worldwide.
We integrated spatial data layers on six local pressures

on coral reefs: fishing (typically artisanal or small-scale
fisheries), sediment and nitrogen pollution, coastal popu-
lation, industrial development, and tourism (Table 1). We
define a “pressure” as a contextual variable that can, under
certain conditions or above a specific magnitude, signif-
icantly degrade the ecological function, productivity, or
resilience of coral reefs. While pressures can result in neg-
ative consequences for reefs, they are also crucial activi-
ties for livelihoods andwellbeing (e.g., small-scale fisheries
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TABLE 1 Data layers used to quantify six local pressures on coral reef biodiversity, functioning, and persistence

Data layer Source Description
Original
resolution

Small-scale
fisheries
(market
gravity)

Cinner et al. (2016, 2018) From economic geography, market gravity characterizes
the market-driven influences of small-scale fisheries
from major population centers on coral reef fish
biomass. High market gravity, measured as (number
of people)/(hours of travel),2 has been shown to
reduce fish biomass and the occurrence of top
predators on coral reefs, and is an indicator
associated with the technology used to extract
resources, demand for specific goods and services,
and the capacity to spatially displace negative
environmental impacts (Cinner et al., 2013) . Market
gravity typically characterizes the impacts of
small-scale or commercial fisheries and not
offshore/industrial fisheries on coral reefs.

10 km grid cells

Coastal
population

Gridded Population of the World,
v4 (Center for International
Earth Science Information
Network - CIESIN - Columbia
University, 2018)

Coastal populations can affect nearshore ecosystems
through changes in land use, coastal development,
exploitation of natural resources, and pollution
including through wastewater discharge (Wear &
Thurber, 2015), construction (Wenger et al., 2017),
and land-based agriculture and industry (Wenger
et al., 2020). Previous studies have found a negative
relationship of human density with coral reef
biodiversity and ecosystem functioning (Mora et al.,
2011). We estimated the number of people living
within a 5 km buffer of each coral reef cell using a
global data layer of 2020 human populations.

2.5 degree
minutes
(∼5 km)

Industrial
development

World Ports, point locations of
existing ports, freely available
from Google data
(https://goo.gl/Yu8xxt).

We used port locations as a proxy for potential pressures
from industrial development, including maritime
activities such as dredging (Yap & Lam, 2013). The
dataset identifies 2,646 coastal ports, and we counted
all ports within 5 km2 as this is the maximum likely
distance of dredging impacts (Wenger et al., 2018).

Point locations

Tourism Spalding et al. (2017) Intensive tourist use can cause physical injury to corals,
sediment-associated tissue necrosis, and disease
(Lamb et al., 2014). We estimate tourism use from an
existing dataset of the annual number of tourist visits
driven by coral reefs, combining on-reef (recreational
diving and snorkeling) and reef-adjacent (provision
of calm waters, coral sand beaches, views and
seafood) aspects. The number of tourist trip
equivalents is estimated for coral reefs globally with
tourism activity based on data from ∼2005-2012.

0.005 degree
(∼0.5 km)
raster grid

Water pollution
(sediments)

This paper We combined two approaches for estimating sediment
delivery to coral reefs (see Supporting Information).
Sediment exposure incorporates land cover and
management, rainfall-runoff erosivity, slope,
steepness, and soil erodibility. Sediment exposure to
adjacent coral reefs was then modelled using a
sediment plume model, and estimated as tons of
sediment/km2.

1 km raster grid

Water pollution
(nitrogen)

This paper Nitrogen delivery to coral reefs is based on
catchment-level crop cover and national nitrogen
fertilizer use reported by the Food and Agriculture
Organization (FAO) and nitrogen plume models, as
detailed in the Supporting Information.

1 km raster grid

https://goo.gl/Yu8xxt
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and tourism). The goal of our analysis is to help managers
make decisions on which pressures to manage in differ-
ent locations,with the vision that sustainablemanagement
can ensure the long-term persistence of coral reef ecosys-
tems and coastal communities who depend on reef-related
ecosystem services. More details about the definition, cal-
culation, and limitations of each pressure can be found in
the Supporting Information.
To compare local pressures inside and outside poten-

tial climate refugia, we used the Beyer et al. (2018) “50
Reefs” analysis that identified 83 areas as potential coral
reef climate refugia based on an analysis of past, present,
and future climate, cyclones, and larval connectivity. Each
refugium contains approximately 500 km2 of coral reef
habitat; overall, the 83 refugia encompass 19,161 coral reef
cells (out of 54,596, or 35.1%).

2.2 Analysis

We first converted a raster dataset of coral reef locations
into a vector layer of 54,596 square reef polygons (0.05◦
× 0.05◦; approximately 5 km × 5 km) and projected each
pressure data layer (Table 1) onto this dataset using a
WGS84 coordinate reference system. To rank pressures
within each cell, we calculated the percentile of each pres-
sure within a cell from the global distribution of each pres-
sure (see Supporting Information). The top pressurewithin
each cell was identified as the pressure with the high-
est percentile compared to other pressures. The absolute
values associated with various percentiles are shown in
Figure S1. While this approach is limited by the assump-
tion that the percentile values of different pressures are
directly comparable, it allows for the direct comparison of
different pressures and minimizes the impact of extreme
values (Figure S1). We then calculated a cumulative pres-
sure impact score for each reef pixel as the average of the
percentiles of the six pressure layers.
To evaluate pressures within potential climate refugia,

we extracted themedian percentile of reef cells within each
“50 Reef” location for each pressure; the top-ranked pres-
surewas identified as the pressurewith the highestmedian
percentile. However, the spatial variability of pressures is
also important for conservation and management plan-
ning within potential climate refugia (see Box 1) and there
are limitations of a ranking approach that users should be
aware of (see Supporting Information).

3 RESULTS

3.1 Top-ranked and cumulative
pressures

Water pollution and fishing were the most frequently top-
ranked nonclimate pressures, identified as a top pressure

in 34,461 reef cells, or 63.1% of the world’s coral reefs (Fig-
ure 1). Water pollution was the top-ranked pressure in
17,620 reef cells, or 32.3% of all reef cells (sediment pollu-
tion: n = 9,167 or 16.8%; nitrogen pollution, n = 8,453 or
15.5%; Figures S2-S3) and fishing was the top-ranked pres-
sure in 16,841 out of 54,596 reef cells, or 30.8% (Figure S4).
Coastal populationwas a top-ranked pressure in 10,741 reef
cells (19.7%), followed by tourism (n = 7,971, or 14.6%) and
industrial development (n = 1,423, or 2.6%; Figures S5-S7).
All coral reef regions have reefs with high cumulative

impact scores (Figure 2). Areas with higher cumulative
impact scores are typically located near the coasts of con-
tinents and islands, while remote reefs, not surprisingly,
have lower cumulative impact scores.

3.2 Regional variation

There was substantial variation within- and between-
regions in individual and cumulative pressures (Figure 3;
see Figure S8 for region classifications). The Western
Indian Ocean, Southeast Asia, and North Pacific Ocean
regions had high, on average, pressures compared to other
regions. Within-region variation was also notable. For
example, while the Central Indian Ocean region has low
regional averages for sediment and nitrogen pollution
pressures, some reefs in this region have the highest values
(percentiles) of these pressures globally (e.g., high sedi-
mentation from upstream logging activities in Madagas-
car, Maina et al., 2013; see outliers in Figure 3). Similarly,
while Pacific regions (Australia, Micronesia, Polynesia,
and Melanesia) have the lowest median fishing pressures
by region, individual reef cells within these regions have
some of the highest fishing pressure percentiles glob-
ally. Regional variability further highlights the need to
match conservation and management interventions to the
appropriate scale and location of local pressures.
We also observed variation in the relative distribution of

top-ranked pressures by region (Figure S9). Fishing was a
top-ranked pressure in all regions, but in different propor-
tions relative to other top-ranked pressures, ranging from
19.8% of reef cells in the Eastern Tropical Pacific to 49.6% in
Australia.Water pollution (sediments and nitrogen) exhib-
ited even larger regional variation, from 1.4% of reef cells in
Micronesia to 47.9% of reef cells in Melanesia.
Top-ranked pressures were typically associated with

high percentiles of the pressure, but there were also cells
where top-ranked threats comprised low percentiles, espe-
cially for fishing (Figure S10). These cells were typically
located in remote areas where other pressures were also
low, for example the uninhabited islands and reefs of the
Chagos Archipelago, the Federated States of Micronesia,
New Caledonia, and Tuvalu, and more remote islands
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F IGURE 1 Top-ranked local pressures for coral reefs. The top-ranked pressure in each coral reef cell was identified by comparing each
cell’s percentiles across different pressure layers. Colors indicate the top ranked pressure. Panels show global (middle) and insets of key coral
reef geographies (top and bottom panels)

of Australia’s Great Barrier Reef (Figure S4). In contrast,
industrial development was ranked as a top pressure only
at very high levels of potential impact, for example, a cell
with up to eight ports near Puerto La Cruz, Venezuela
(Figure S7).

3.3 Climate refugia

The identity andmagnitude of local pressures were largely
consistent inside and outside a proposed global portfo-
lio of climate refugia (Beyer et al., 2018; Figure 4a). Reef
cells inside and outside potential climate refugia were
exposed to similar levels of nonclimate pressures, although
reef cells inside refugia consistently had more cells with
higher impacts of local pressures than nonrefugia cells
(see purple areas in Figure 4a). The top-ranked pressures
were also similar between refugia and nonrefugia reef cells
(Figure 4b).

Water quality was the top-ranked pressure in 30 of the
83 refugia (or 36%; sediment pollution in 11 refugia or
13%; nitrogen pollution in 19 refugia or 23%) and fishing
was identified as the top pressure in 27 of the 83 refu-
gia (33%). Coastal population was a top-ranked pressure
in 16 refugia (19%) and tourism in 10 refugia (12%); indus-
trial development was not identified a top pressure for any
refugium (Figure S11). Refugia in Southeast Asia, Middle
East and North Africa, East Africa, and the Caribbean-
Atlantic typically have higher cumulative pressure scores,
while refugia in Australia, Micronesia, and Polynesia
have lower pressures and cumulative impact scores
(Figure S12).

4 DISCUSSION

Many coral reefs occur adjacent to coastal populations
that are connected to transnational and global economies,
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F IGURE 2 Cumulative impact of local pressures on coral reefs. Cumulative impact scores for each reef cell, estimated by combining
pressure scores of each of the different data layers in Figure 1. Panels show global (middle) and insets of key coral reef geographies (top and
bottom panels); darker colors indicate higher cumulative pressure scores than lighter colors (lower cumulative scores)

where achieving positive conservation outcomes requires
sound science to identify top pressures to inform the co-
design of appropriate management interventions at vari-
ous scales (Tulloch et al., 2015). This is particularly salient
in the context of climate change, where sustainably man-
aging local and nonclimate pressures can help buffer resis-
tance or provide essential safeguards for recovery follow-
ing climate extremes (He & Silliman, 2019; Lamb et al.,
2016). Here, we map local human pressures at a high-
resolution across 54,596 coral reef pixels globally. Our find-
ings improve past global assessments and provide new
insights into the multiple local pressures on coral reefs.
For example, in the Reefs at Risk project (Burke et al.,
2011), overfishing and coastal development were identi-
fied as the two top pressures affecting about half of coral
reefs globally. A subsequent survey of managers (Wear,
2016) confirmed the results of the Reefs at Risk analysis but
added watershed-based pollution as a top pressure. Here,
our findings identifywater pollution and fishing as the top-

ranked local pressures on coral reefs, affecting 34,461 out of
54,596 reef cells (63.1% of the world’s coral reefs). Addition-
ally, coastal population pressure can also have water pollu-
tion impact, for example, fromwastewater and stormwater
runoff, suggesting water pollution may be an even greater
pressure on coral reefs than previously estimated (Burke et.
al, 2011). Overall, this suggests an ongoing paradigm shift
that identifies the importance of water pollution as a top
pressure on coral reefs and highlights the importance of
focusing on land–sea approaches for coral reef conserva-
tion, such as ridge to reef conservation, integrated water-
shed management, and wastewater management (Maina
et al., 2013;Wenger et al., 2017, 2020). The good news is that
a substantial body of conservation science underpins how
to design, implement, andmeasure the success of coral reef
management, for example by strengthening local gover-
nance (Cinner et al., 2016), intervening in unsustainable
market-based demands (Oyanedel et al., 2021), strength-
ening regulations to keep land use change at sustainable
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F IGURE 3 Regional comparisons of individual and cumulative local pressures on coral reefs. Dashed line shows global median, and
boxplots show the 25th, 50th (median), and 75th quantile; outliers are points beyond the whiskers (1.5 * interquartile range, or the distance
between the first and third quartiles). Pressure values (x-axis) are distributed from 0 (lowest value in data layer) to 1 (highest value in data
layer). Note that the global median of the tourism pressure is zero because more than half of reef cells have zero tourism and percentiles are
tied at zero

levels (Wenger et al., 2020), and improving wastewater
management (Wear et al., 2021; Wenger et al., 2017).
While each of the six data layers (Table 1) have been

demonstrated to alter coral reefs at some magnitude of
impact (Cinner et al., 2016; Darling et al., 2019; Wenger
et al., 2020), managing pressures must balance human
well-being and ecosystem health, particularly for the mil-
lions of people worldwide who rely on coral reefs for
livelihoods, culture, food security, and coastal protection.
Pressures do not need to be “removed” entirely but man-
aged sustainably within complex social, political, and envi-
ronmental contexts. For example, fisheries management
can maintain yields and productivity that delivers a crit-
ical source of nutrition and food security to coastal pop-
ulations (Hicks et al., 2019; McClanahan et al., 2011).
Similarly, well-managed coral reef tourism can maintain
an estimated value of US$36 billion per year (Spalding
et al., 2017). However, intensive tourist use can cause
physical injury, sediment-associated tissue necrosis, and
coral disease (Lamb et al., 2014), and additionally jeop-
ardize the effectiveness of existing management through
the growth of tourism infrastructure, such as uncontrolled
coastal development, dredging, mangrove loss, or inad-
equate wastewater treatment (Suchley & Alvarez-Filip,

2018). Identifying sustainable and unsustainable levels
of each pressure and integrating this into management
planning is a crucial next step. While we provide high-
resolution spatial maps of local pressures, we caution that
conservation interventionsmust address the broader social
and economic drivers of the pressures that often operate at
larger scales, for examplemultinational investment in fish-
eries subsidies or global demand for development projects
in the “Blue Economy” (Bennett et al., 2019).
These results have immediate application for coral reef

conservation efforts. Facing the increasing impacts of cli-
mate change and most notably severe mass coral bleach-
ing, several major global efforts are taking a “refugia-
first” approach, prioritizing conservation and manage-
ment interventions to potential “cool spots” of climate
refugia expected to escape the greatest impacts of bleach-
ing andmass mortality of reef-building corals (Beyer et al.,
2018; Darling et al., 2019). This is further aligned with
theory, whereby coastal ecosystems facing extreme lev-
els of climate stress—like coral reefs—can have the most
successful outcomes from local conservation in climate
change refugia, although managing local stressors outside
of refugia can also help buffer essential recovery following
climate disturbances (He & Silliman, 2019; MacNeil et al.,
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F IGURE 4 Local pressures across climate refugia. (a) Density distribution of local pressure values inside a global portfolio of potential
climate refugia (n = 19,161 reef cells) compared to sites expected to have higher climate impacts (n = 35,435 reef cells). Pressure values range
from 0 (lowest value in global data layer) to 1 (highest value) and the y-axis shows the frequency of values. (b) Comparison of top pressures
between refugia and nonrefugia. Nonrefugia typically have more fishing pressure and less nitrogen pollution than refugia, but broadly the
top-ranked pressures are very similar among refugia and nonrefugia reef cells.

2019). Here, we show that the occurrence of local pressures
is similar between refugia and nonrefugia locations, pro-
viding an opportunity for efforts tomitigate local pressures
to scale up beyond climate refugia and to include non-
refugia locations or disturbed reefs in a broader seascape
approach to adaptation and resilience (Darling et al., 2019;
Webster et al., 2017). From local to global scales, our results
provide information that can be quickly integrated into
ongoing coral reef conservation efforts, for example to pri-
oritize threat mitigation efforts for reefs facing high pres-
sures, or to maintain sustainable use through precaution-
ary management for reefs with lower pressures (Campbell
et al., 2020).
Our analysis has several important caveats. First, our

analysis only ranks and compares pressures that are avail-

able as global data layers. In some locations, important
pressures will not be included in our analysis and might
require urgent conservation action, such as destructive
fishing practices (Bailey & Sumaila, 2015; P. Lestari, per-
sonal communication) or biological invasions by crown
of thorn starfish (De’ath et al., 2012). This highlights the
importance of co-designing conservation interventions
with expert knowledge from local resource users, com-
munities, traditional owners, and Indigenous peoples to
effectively incorporate global and local information for
coral reef conservation (Harris et al., 2017). Second, our
analysis assumes that relative rankings are comparable
among different pressures, which is a simplification of
how different pressures are expected to affect coral reef
health (see Supporting Information for a more detailed
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BOX 1

Report cards ranking the top threats within each “50 Reef” refugium are available at https://github.
com/WCS-Marine/local-reef-pressures/tree/main/BCU%20report%20cards. Each report card provides detailed
maps of the six different pressures showing the variability of pressure within potential climate refugia, and the
need to incorporate local, traditional, and regional knowledge into prioritizingmanagement actions and locations.
Variability in pressures within each “50 Reef” is also shown in a beeswarm plot (see Figure shows the “Central
Tanzania” 50 Reef as an example): each dot shows the value for one reef cell within the identified refuge, and
together they show the variability of the values. The colour of the dots is proportional to the pressure percentile.
In case of high variability (as for tourism in this example), the median could be zero while a few reef cells can
have higher percentiles that might indicate management priorities in more localized areas. Note that reef cells
with zero values are all tied to a zero percentile (blue dots).

description of this limitation). Further research into
globally relevant thresholds for each pressure could
further refine these objective rankings into sustainable
or unsustainable levels of human impacts to guide
management priorities. Third, our analysis focuses on
potential pressures to coral reefs and does not account
for ongoing management interventions that are actively
managing pressures, such as watershed management
or marine protected areas. Strengthening the capacity
and resources for management is obviously crucial to
ensure pressures do not jeopardize coral reef persis-
tence or ecosystem services and can sustain positive
outcomes for biodiversity and coastal communities (Gill
et al., 2017). And finally, we do not account for poten-
tial interactions among different pressures, which may
increase or decrease their realized impacts (Côté et al.,
2016). For example, protection from destructive fishing
activities can reduce levels of coral disease, but this
benefit is compromised in poor water quality (Lamb et al.,
2016).
With the planet’s oceans facing committed warming

for decades and predicted to cross a series of critical cli-
mate tipping points (Heinze et al., 2021), ensuring human
impacts are effectively managed is urgently required to
meet climate adaptation targets of the United Nations
Framework Convention on Climate Change and goals of
the Post-2020 Biodiversity Framework of the Convention

on Biological Diversity. With local pressures expected to
expand and intensify over time (O’Hara et al., 2021) and
to continue to interact dynamically with increasing cli-
mate change (He & Silliman, 2019), tracking and miti-
gating the impacts of local pressures also requires access
to global data layers to inform rigorous and comprehen-
sive management planning. Here, we provide the under-
lying datasets and code (https://github.com/WCS-Marine/
local-reef-pressures) and examples of two use cases: report
cards and an interactive global mapping platform (see
Box 1 and Data Accessibility Statement). Our reproducible
workflow also allows for these analyses to be easily
updated with new or revised global data layers, and allows
for analyses at more regional or local scales by subsetting
the data used in analyses. Ensuring the future sustain-
ability of coral reefs requires managing the impacts of cli-
mate change and human pressures using diverse portfo-
lios of adaptive and evolving conservation and manage-
ment interventions. Here, we provide a comprehensive
and highly-resolved global analysis of local pressures on
coral reefs to help guide managers, decision makers, and
stakeholders towards interventions that can ensure this
sustainability.
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