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Chaudière River, Canada

Today’s talk

• Spaceborne Imaging Spectroscopy

• The Carbon Mapper Mission

• Adding to the Bigger EO Picture
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User: Lucabosch / Wikimedia Commons / CC-BY-SA-4.0

Imaging Spectroscopy Lets Us See More
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https://commons.wikimedia.org/
https://creativecommons.org/licenses/by-sa/4.0/deed.en


Spaceborne Imaging Spectroscopy

NWS
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Earth Observation Imaging Spectroscopy

late 1970s-early 1980s Mid 1980s 1990s-2000s Mid 2000s-2010s 2020s - future

GISS (NASA), 
GER (USGS), 
 AIS (NASA)

Spectrum plot from GISS data 
(Ungar et al., 1977)

Goetz et al., 1987

AVIRIS (NASA) HyMap 
(commercial)

CASI (commercial)
Hyperion (NASA)

AVIRIS-NG (NASA)
MaRS (NGA)

Source: P.Dennison, Univ. of Utah



EO Spectral Science
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Public Missions - Current & Upcoming

Gaofen-5 (China)

DESIS, DLR/Teledyne (Germany)

SBG, NASA (USA)

HISUI, METI (Japan)

PRISMA, ASI (Italy) EMIT, NASA (USA)   

CHIME, ESA (Europe)

EnMap, DLR (Germany)



Commercial Missions - Current & Upcoming



Cancún, Mexico – August 18, 2016

The Carbon Mapper Mission



What is the Carbon 
Mapper Satellite 
Program?

• Constellation capable of tracking 90% of 
high emitting CH4 & CO2 point sources at 
facility scale globally

• Phase 1: Launch first 2 satellites in 2023

• Phase 2: Goal to expand full constellation 
with daily to bi-weekly monitoring in 2025

• All CH4 & CO2 data publicly available

• Rapid leak detection service from Planet

Example of methane mapping



Carbon Mapper Buzz

March 2021
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Carbon Mapper Coalition: A Public-Private Partnership

Technology

Science

Policy

Philanthropy 

Integration



Carbon Mapper’s scope is unique and able to drive action

The technical data in this document is controlled under the U.S. Export Regulations, release to foreign persons may require an export authorization.

Planet
 

satellites

Planet
Mission Operations

Carbon Mapper
Global Data Platform, Analytics, 

Measurement & Impact Research 
Carbon Mapper & CARB

Airborne Prototyping & User 
Engagement

NASA JPL 
instrument technology

CARB
California Data Platform, (proposed) Global 

Methane Technical Support Center

Under 2 
Coalition



GSD

30 m
CAPACITY

93k - 315k km2/day/satellite

Carbon Mapper

ORBIT ALTITUDE

400 km
SPECTRAL BANDS

400-2500 nm @ 5 nm spacing
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http://www.youtube.com/watch?v=omgjKSZbF1E&t=3
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Core Imagery Products: 
Calibrated Radiance & Surface Reflectance

https://earth.jpl.nasa.gov/emit/internal_resources/281/
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https://earth.jpl.nasa.gov/emit/internal_resources/281/


Methane & CO2 are a primary focus
Atmosphere CH4 / CO2

CH4 / CO2

Source: Carbon Mapper

http://www.youtube.com/watch?v=_GsAecXgLVc


25+ Other Environmental Indicators
FOREST CARBON 
MANAGEMENT

DISASTER MANAGEMENTCORAL, COASTAL ZONE HEALTH

FIRE: RISK, FUEL, 
SEVERITY, RECOVERY

ECOSYSTEM/CROP TYPE, 
HEALTH, LEAF WATER, 
SOIL COMPOSITION

FOREST HEALTH, 
MORTALITY, RECOVERY

ALGAL BLOOMS AND 
WATER QUALITY 

L3Harris

NASA/JPL-Caltech

URBAN DEVELOPMENT

Herold et al.



~200 
SkySat Satellites
21

PlanetScope Dove Satellites

Planet’s Constellations

SATELLITES

21
GSD

0.5 m
CAPACITY

4,000 targets/day

SkySat

ORBIT ALTITUDE

450 km
SPECTRAL BANDS

RGB, PAN and NIR

SATELLITES

~200
GSD

3.7 m
CAPACITY

300 million km2/day

Doves

ORBIT ALTITUDE

475 km
8 SPECTRAL BANDS

Coastal Blue, Blue, 
Green I, Green II
Yellow, Red, Red Edge,
Near Infrared 
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Carbon Mapper enhances and complements 
Planet’s current capabilities

Methane 
absorption

For spectral range comparison purposes 
only – sensor does not provide uniform 
reflectance across spectrum.



Carbon Mapper data will complement and 
enhance Planet’s current product offerings
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Hyperspectral Tasking

30 m pixel

Subdaily-Daily Tasking (Phase 2) 

400+ bands (VIS-SWIR)

High-Resolution Tasking

0.5 m pixel 

~10x Sub-daily tasking 

5 bands (R, G, B, NIR, pan)

Daily, Global Monitoring

3.7 m pixel 

Daily revisit

8 bands (VIS-NIR) 

SkySat Doves Carbon Mapper



Driving Impactful Change with EO Data

INTEROPERABILITY

HARMONIZATION

FUSION



Looking forward to the future of hyperspectral!
A

V
IR

IS im
ag

e cu
b

e (N
A

SA
)

© 2022 PLANET LABS PBC ALL RIGHTS RESERVED



Thank you for your time!
keely.roth@planet.com


