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Background and objectives

Activity data required for gain/loss approach for REDD+ reporting
[PCC Approach 3: Spatial/temporal explicit estimates of activity data
Approach 3 enables Tier 3 reporting

Prototype implemented in BEEODA, fully open source (GitHub)

Objective: Obtain annual unbiased estimates of areas of
IPCC land categories and conversions with 95% CIs for the
Colombian Amazon from 2000 and onwards



Methods

. .  Row/Col: Stacked TS - 5577/5204 |
w0 CCDC/YATSM in BEEODA (Zhu & Woodcock 2014; Holden, 2015)
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Workflow overview

1) Data pre-processing
2) Model runs

3) Classification and mapping
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o Stratified estimation, 14 strata, 1050 sample units

« “Continuous reference labels” collected 2005

« Continuous map and reference labels allows for 2009

continuous area estimation — unbiased annual 2016

estimates computed following Stehman (2014)

L _ 2005 Strata: Stable forest
* Scripts in BEEODA on GitHub

Base strata: Forest to pasture



Example:

Row/Col: Stacked TS - 5541/6591

JLRMSE: 131.198
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Unclass

STABLE CLASSES

. Forest

. Grassland

. Urban + “other”
. Pasture/cropland
. Secondary forest
. Water

. [merged]

CHANGE CLASSES

8. Forest to pastures/unclass.
9. Forest to secondary forest
10. [merged]

11. Gain of secondary forest
12. All to unclassified

13. Loss of secondary forest

0. All others to all others
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Results



Stratification,
2000-2016
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Zoom in to
deforestation hotspot.

Multiple areas of
sustained regrowth
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Estimated area of secondary forest
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Conclusions and future directions

* Currently working with IDEAM for implementation (testing — not
operational)

 Papers in preparation (one on method and one on results)

 Constructing annual estimators using single sample time-saving but
imprecise — other approaches preferred? — more research needed

« CCDC/YATSM is currently being refined; accuracy and precision will be
higher if more time spent on training data and reference sample

 Carbon bookkeeping model on top for Tier 3 compliant estimation of
carbon emissions and removals (funding from NASA CMS 2016)
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Information and repositories

parevalo@bu.edu

olofsson@bu.edu
https://github.com/beeoda
https://github.com/parevalo
https://github.com/ceholden
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Forest Regrowth Pastures
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Estimator of unbiased area proportion for each class:

H
A . —
Y = ZNhyh/N
h=1

N From Stehman (2014)
Estimator of unbiased variance of Y:

H
V) = /N7 Y N2 (= i/ N/
h=1

where the sample variance of the y,, values from stratum h is:
U€Eh

$3= ) (=)= 1)

and:
B {1 if pixel u is reference class k y,, is the sample mean of the y,, values in stratum h
Yu 0 ifpixel uis notreference class k H is the number of strata
N,, is the stratum size and N is the total size

ny,is the sample allocation to each stratum
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