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Priorities for Earth Observation

GEO

AR =D oo " A key reason for our lack of understanding of the
global carbon cycle is the dearth of global
observations. An increased, improved and

coordinated observing system for observing the
carbon cycle is a prerequisite to gaining that
understanding. "
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3.2 Progress implementation of the CEOS Strategy for Carbon Observations from Space

CARB-16: Cal/val and |Q4 2019 |Development of a coordinated cal/val NASA and

production of strategy across NASA and ESA biomass |ESA
biomass products missions that rationalizes protocols, data
from CEOS missions sharing, and the establishment of

ground-based carbon super-sites.
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Many Upcoming Missions Will Provide Data That Will Be Used to Map Biomass
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How will scientists make sense of many the data products?
How will policy makers?
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Spatial Distribution of Upcoming Spaceborne Datasets

ey e RS g > == .
e SRR _35 R Zaes P e
R =5 C - i = oL S S
L e A = » ‘ : ‘ ESA BIOMASS Coverage
. .&W ( T3NS s ! ; :
< o 2.4 e . Y o Sy

NISAR, ICESAT2 have global coﬂ'@'fagé, GEDI (and MOLI) covers ~51 N/S, BIOMASS global minus US and Europe

For accurate, global biomass mapping fusion of missions datasets will be necessary
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New CEOS LPV for Biomass led by:

John Armston, Mat Disney & Laura Duncanson



Biomass, for the purposes of CEOS LPV, is defined as

the above ground standing dry mass of live or dead

matter from tree or shrub (woody plant) life forms,
expressed as a mass or mass per unit area.
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Field Estimation of Above Ground Biomass

We cannot weigh trees in forest plots

Instead, we measure stem diameters
and heights, and apply allometric
equations to estimate biomass

< Terrestrial Laser Scanning (TLS) is an
emerging technique for more accurate
estimates of in situ biomass

9 LPVE 2018, ESA ESRIN, Feb 27-March1, Frascati, Italy u c I @




Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and
product validation at a global (or near global) scale

* Good practices for biomass estimation in the * Independent Validation and Reporting
field Reporting requirements for each stage

* Allometric Error Scope/scale of products
* Field Measurement Error Error reporting by strata

 Terrestrial Laser Scanning Inter-comparison of maps
Requirements for online portal

 Linking remote sensing observations to field . .
estima%es 5  Utility of Protocol for Other Communities

* Geolocation & Spatial Scale * Modeling community

 Temporal differences between field, airborne & * Policy communities
spaceborne data « Non-forest communities

* Using airborne data to scale from field to spaceborne

data  Knowledge Gaps
* Experiments that will advance the field
* Error Propagation * Airborne / Field data gaps
* Sources of Uncertainty * Cross mission cal/val plans

» Extrapolating models to global maps
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Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and
product validation at a global (or near global) scale

* Good practices for biomass estimation in the field (Leads Jerome Chave, Keryn Paul,
Kim Calders)

* Allometric Error (Jim Kellner, Tommaso Jucker, Keryn Paul)
* Field Measurement Error (Grant Domke, Jean-Francois Bastin, Tommaso Jucker, Jim Kellner)

* Terrestrial Laser Scanning (Atticus Stovall, Harm Bartholomeus, Nicolas Barbier, John Armston)
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Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and product
validation at a global (or near global) scale

 Linking remote sensing observations to field estimates (Leads Maxime Réjou-
Méchain and Nicholas Barbier)

* Geolocation & Spatial Scale (Ed Mitchard, Valerio Avitabile, Danae Rozendaal)
 Temporal differences between field, airborne & spaceborne data (TBD)

* Using airborne data to scale from field to spaceborne data (Nicolas Barbier, Jean-Francois Bastin)
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Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and
product validation at a global (or near global) scale

* Error Propagation (Leads Ron McRoberts and Steven Roxburgh)
* Sources of Uncertainty
« Extrapolating models to global maps

* Volunteers: David Coomes, Maxime Réjou-Méchain, Hans Anderson, Stephen Roxburgh, Marcos
Longo, Jean-Francois Bastin, Eric Naesset
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Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and
product validation at a global (or near global) scale

* Independent Validation and Reporting (Leads Laura, Mat & John)
* Reporting requirements for each stage

Scope/scale of products (Martin Herold, Martin De Kauwe)

* Error reporting by strata

Inter-comparison of maps (Valerio Avitabile)

Requirements for online portal (Richard Lucas)
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Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and
product validation at a global (or near global) scale

« Utility of Protocol for Other Communities
* Modeling community (George Hurtt, Andreas Huth, Natasha MacBean, Martin De Kauwe)
* Policy communities (Martin Herold, Jean-Francois Bastin)
* Non-forest communities (Natasha MacBean, Lola Fatoyinbo)
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Components of CEOS LPV Biomass Protocol

The protocol will be a good practices guide to biomass model calibration and product
validation at a global (or near global) scale

 Knowledge Gaps (Leads Laura, Mat and John)
* Experiments that will advance the field

* Airborne / Field data gaps
* Cross mission cal/val plans (reps from each active structure mission to coordinate flights?)

* Volunteers: David Coomes, Jim Kellner, Danae Rozendaal
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Timeline
Timeline  [Acivites

Fall 2017 * |dentify contributors
e Develop draft protocol skeleton
* Meet with writing groups

Winter 2017 * Finalize skeleton, writing groups / leads
January —June 2018 e Section drafts complete by June 2018
June — August 2018 e Collation of section drafts

* LPV co-leads draft introduction, conclusion
e Synthesis for data gaps section

Fall 2018 * |nternal review

Winter 2018 - Summer 2019 e External review
» Draft / submit peer reviewed papers

2019 * Collation of reference datasets
e Adoption by ICESAT2 & GEDI biomass products
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GEDVI’s Field and Lidar Calibration Database
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Simulating GEDI with Airborne Lidar
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General Biomass Validation Concept

Error Propagation

1. TLS + Field Data for

plot biomass estimates at desired resolution

Biomass

(Mg/ha)
600
500
400
300
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100

2. Calibrate Airborne lidar with
local TLS plots

3. Generate local:regional biomass maps

i

v

4. Report accuracy over geographic
domain of interest
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GEDVI’s Field and Lidar Calibration Database

- . > . o QJ . i gy -
AR N A = — < Ty .
e *  Yon .t‘C’-' 3 o ‘ /,,4- = :
- - < 7 =2 o
e —a - 1 A \ﬂf Y e c , Do
’ \ PooS £, @
S \ ’ » °
".‘ =} P & ‘e
-, ¢ o ’
. .‘ -
‘ ‘.’ P ‘ =
¢\ . 'tt' v, e
- e
A . & . - . -~
20,941 GEDI sized plots ‘ .
® Private ¢ " o
e Public Y !
. L, e
o® ©
IR

y ‘» oy
;'

Data are crowd-sourced from international collaborators

21 LPVE 2018, ESA ESRIN, Feb 27-March1, Frascati, Italy u c I @ /,@e




GEDI Forest Structure and Biomass Database
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Potential Validation Portal: Multi-mission Analysis Platform
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Space borne data:
BIOMASS

Airborne data:
INDREX2, BIOSAR1,
BIOSAR2, TROPISAR,
BIOSAR3, AFRISAR

In-situ data:

TROPISCAT, AFRISCAT

Space borne data:
ICESat-2 , GEDI, NISAR
Airborne data:
ECOSAR (Costa Rica),
DBSAR, SMAPVEX, AFRISAR
In-situ data:
AFRISAR, ECOSAR (Costa
Rica), CMS

MAP

Joint access to
data and
algorithms

Compute Compute
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