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UNCERTAINTY
AHEAD

Why uncertainty matters?

Uncertainty isn’t noise — it's
information needed for
credible emission reductions.
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How uncertainty propagates through forest
monitoring

CIror

Chave, et al. (2004). Philos. Trans. R. Soc. propagation
London B 359(1443), 409-420.

« Uncertainty compounds level, measure.  Sm— quality of the data
from tree measurement to national totals diameter of one tree
allometric
 Different error types accumulate: model _""ﬂ quality of the model
measurement, model, sampling,..
Und di ) ) ] AGB of one tree
« Understanding propagation is essentia sum over I
. A . . . L e——— 1 fth 1
before interpreting emissions or reductions  trees i size of the sampled area
AGB of one plot
aver;iisover —— | ("> representativity of
\Y% the plots
AGRB of the forest
This 1s why emissions are
[ J o o °
distributions, single numbers

. . Error sources. FAO (2018).
Global Forest |  Uncertainty Quantification -
Observations Initiative | & Reporting Working Paper 17




From intervals to decision-relevant
probabilities

Policy target T
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Decision rules for decision makers

Simple “traffic-light” rule, editable for countries

GREEN AMBER RED
P(meet target) = 0.80 0.60 - 0.80 < 0.60
Stay the course Prepare/launch contingency Activate Plan B \:"t':.f,"
:\\%12‘;‘
P AR
’y )
Risk rule: act on probability, not point estimates ][
e
[
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International status of uncertainty
reporting

Uncertainty in REDD+ carbon accounting:
a survey of experts involved in REDD+ reporting

Brett J. Butler', Emma M. Sass’, Javier G. P. Gamarra?, John L. Campbell*, Craig Wayson®, Marcela Olguin®, N Ot re pO rt| N g unce rta N t |leS
Oswaldo Carrillo® and Ruth D. Yanai” .
Source: Butler et al (2024) Carbon Balance Manag. 19: 22. seems notan o pth n
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Obstacles

Human resources

Financial resources

Category
. Technical/scientific

. Institutional

Language barrier

Computing resources Operational
(external) . Political
. Other
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Uncertainty
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Add Itlonal deta II Flow of errors in inventory-based emission factors
and satellite-based activity data
°n error sou rces SATELLITE SENSORS

« Calibration/validation
TREE MEASUREMENTS « Degradation

Measprement error MODEL ALLOMETRY « Noise
Plot size
+ Model

choice/mis-specification
(fOI' biomass, volume SATELLITE PRODUCTS

DATABASE and/or height estimates) Land-cover imagery

* Parameter errors classification assumptions

Recording « Prediction error
Data filtering /quality control
Data entry + Wood density (if biomass Gridding g/qualit

User errors derived from volume) Angle corrections

SAMPLING UNIT BIOMASS PRODUCT MANIPULATION

» Sampling unit size Product choice

« Allometric model choice according to land-cover classification Image segmentation

» Tree inclusion (plot delineation) errors Pixel resampling and interpolation method
Temporal averaging/interpolation
Filtering
Disturbance detection
Temporal assumptions (historical period)

BIOMASS PER DOMAIN

+ Choice of domains

» Sampling unit representativeness DOMAIN AREA

+ Biomass imputation model errors (for imputed plot
biomass)

+ Number of sampling units

« Methods for propagation of uncertainty

+ Choice of domains

« Classification method
¢ Classification error

« Reporting errors

FOREST EMISSIONS

« Mismatch allometry/area domains
+ Temporal mismatches

Global Forest Uncertainty Quantification FAO (2018) Working Paper 17. « Carbon fraction error
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