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Planet provides 
satellite data, 
technical support, 
and platform 
services to the 
partnership.

The ASU team is 
responsible for 
calculating ocean depth 
and benthic reflectance, 
as well as building a 
first-of-its-kind coral reef 
monitoring and alert 
system capable of 
detecting changes such 
as hot-water bleaching 
and destruction caused 
by coastal 
development.

Vulcan team leads 
development of the 
website platform, 
as well as strategy 
and impact goals, 
project and data 
management and 
user engagement.

Creating benthic 
and geomorphic 
maps of the world’s 
coral reefs. These 
maps are crucial to 
conservationists in 
identifying the reef 
composition and 
will be used for 
planning and 
managing marine 
protected areas.

Field engagement 
and capacity 
development work 
to enhance the 
usage and impact 
of Atlas products. 
The Society's work 
will also help build 
understanding of 
the Atlas and its 
capability as a new 
standard of coral 
reef mapping and 
monitoring.
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Developing the first ever 
global, high resolution map 
and dynamically updated 
monitoring system of the 
world’s shallow coral reefs.

Mission
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Half of the world’s coral reefs have 
died over the past 50 years (from 
bleaching, destructive fishing, algal 
overgrowth, etc.)

70 - 90% of the remainder could 
bleach and die from ocean warming 
by 2050.

Coral reefs in crisis

ALLEN CORAL ATLAS
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Photos: American Samoa bleaching 
2014/2015. XL Catlin Seaview Survey.



Image credit: Darwin, C W 1842. The structure and distribution of coral reefs.

Status of coral reef mapping and monitoring



Geomorphic (image to come)Planet Dove Imagery
Heron Island, Australia
3.7 meter resolution

2 km



Current State of Global Mapping
UNEP-WCMC map of Heron Island Reef, Australia



2 
km





2000-2018 2016 2019 2019 - 2021

Heron 
Reef

Capricorn 

Bunker

Group

Cairns-

Cooktown

Sector

WholeGBR

Great
Barrier
Reef

Making a Global Habitat Map



Allen Coral Atlas (2018 – 2021)
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Making a Global Habitat Map



Change detection… 
- “brightening”  (=bleaching?)
- turbidity

- with an on-the-ground network 
(building on Reef Check, 
MERMAID, etc.)

Monitoring

Protoype only (Vulcan, Inc. & Arizona State 
University, Center for Global Discovery and 
Conservation Science)
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STEP 1: High-quality imagery

DOVE 
NANOSATELLITE
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Suspended matter:
• Inorganic 
• Organic

Step 2: “Peel back the seawater” = 
Bottom reflectance corrected for 

atmospheric & water column effects 

Tides

Currents

Waves
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Arizona State University
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Field teams & existing data



Credit: Emma Kennedy



STEP 4

Field data inputs for 
benthic classes:

Calibration – train 
algorithm to classify

Validation – assess 
maps for accuracy

GPS unit at 
surface

Plumb bob so 
1x1m “quadrat”



• Connection to existing and new 
data:
submissions@allencoralatlas.org

Engage With Us

mailto:submissions@allencoralatlas.org


From pixels to map classes
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Arizona State University

University of Queensland

Field teams & existing data



Share maps and 
related products 
on website: 
allencoralatlas.org



.org



• Expand the reach and impact of the 
Atlas products

• Develop capacity within the 
conservation sector to utilize the 
tools and resources

• Facilitate the collection of new and 
existing data

Field Engagement
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GLOBAL SCALE and consistency

HIGH RESOLUTION satellite imagery

FREE ACCESS to expand usability

Advantages of 
the Atlas



GLOBAL SCALE and consistency



“These maps are very 

important to our country, as 

we have a data gap and need 

more information for our 

marine spatial plan”
– Zau Lunn, Myanmar

Filling the data gap



Allen Coral Atlas

Google Earth Allen Coral Atlas

HIGH RESOLUTION satellite imagery



Photo credit: John Kaitu’u 2020

Photo credit: Charlie Whiton, Vulcan Inc. 2019

FREE ACCESS to expand usability



Bathymetric constraint 

Biological constraint

Temporal Constraints

Spatial Constraint

Limitations of 
the Atlas



Bathymetric
Constraint

10 m benthic,
15 m geomorphic

Emma Kennedy, 2020



Biological
Constraint:

cannot distinguish
coral from algae

Maria C. Torres-Madronero, Miguel Velez-Reyes, James A. Goodman (2009). 
Proceedings Volume 7473, Remote Sensing of the Ocean, Sea Ice, and Large Water 
Regions; https://doi.org/10.1117/12.835896



Temporal Constraint

Habitat map is static 
(2018-2021)



Brightening  Alerts are dynamic



Spatial
Constraints

Emma Kennedy, 2020
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Atlas impact

Expand the reach and impact 
of the Atlas products



How can the Atlas help engage with 
the local community?

- development of Locally Managed 
Marine Areas (LMMAs)

- coordinate a feedback loop

- discuss scenarios

- effective and efficient 
stakeholder meetings

How can the Atlas help engage with 
the local community?

- development of Locally Managed 
Marine Areas (LMMAs)

- coordinate a feedback loop

- discuss scenarios

- effective and efficient 
stakeholder meetings



“To have this tool,
...and be able to export it
…really what a cool thing.”



Where are 
vulnerable habitats?



Which coral reef areas are potentially 
vulnerable to run off?

-prioritization 
models

- sustainable 
aquaculture

- identify 
restoration sites:

-seagrass
-coral



How can the Atlas support 
decision makers?

- country wide analysis

- identify region by region 
statistics

- Marine Spatial Planning (MSP) 
efforts (e.g. Vanuatu)



Atlas impact

Develop capacity to use the Atlas



Develop Capacity

Online Course(s):
Fall 2020

Training workshops: 
in conjunction 

with symposia 
and conferences

Demo videos:
YouTube videos 
and online 
materials



Progress so far
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More maps to come…

West Indian Ocean

Andaman Sea

Timor Sea

Eastern PNG, Solomon Islands

South Asia

Philippines

Indonesian Archipelago

Central Indian Ocean

China Sea

Mesoamerica

Coral Sea

Red Sea



Mapping Timeline for the Coral Triangle

Country Contributed Data Deadline Map Release (approximate)

Timor-Leste -- October 2020

Papua New Guinea -- October 2020

Solomon Islands -- October 2020

Indonesia August 26, 2020 December 2020 / January 2021

Malaysia – Straight of Malacca August 26, 2020 December 2020 / January 2021

Eastern Malaysia December 15, 2020 March-April 2021

Philippines December 15, 2020 March-April 2021

submissions@allencoralatlas.org



• Tell us: How would you use the 
Atlas? 
community@allencoralatlas.org

• Connection to existing and new 
data, or to policy and decision 
makers:
support@allencoralatlas.org

• Spotting errors:
corrections@allencoralatlas.org

Engage With Us

mailto:community@allencoralatlas.org
mailto:support@allencoralatlas.org
mailto:corrections@allencoralatlas.org
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Get in touch with us directly
Thank you!
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