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Integrated mapping and estimation concept

Full description in D2.1 at: htips://pathfinder-heu.eu/resources

PathFinder Mapping and Estimation Platform

Earth observation Decentralized
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Mapping specifications

Satellite data: Variables mapped:

« Sentinel-2 composite (10 m) « Growing Stock Volume

* Year 2020 (+2024, 4 layers) » Above Ground Biomass ﬁBetula - CarES & Fraximh
Reference data: « Conifer proportion (of biomass) Populus and Salix

« NFI plots, 6-14 countries, « Species proportions (of biomass): > Fagus

depending on the variable Quercus

2.

3.
 Diameter (quadratic mean) 4.
5. Eucalyptus
6.
7.
8.
9.

Features used inthe k-NNmodel: | p. ./ .req
« Sentinel-2 (2020/2021) - Height
* Copernicus 30 m DEM Abies

* Chelsa (~1 km, 1981-2010): « Net annual increment (of biomass) Pinus
Mean annual temperature and \Q) O /
precipitation

Other_Broadleaf
Picea
« Gross annual increment (of biomass)
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Mapped forest attributes

-m-

Growing Stock Volume Vol m3/ha 2020 + 2024

Above Ground Biomass AGB t/ha 2020 + 2024 14
Conifer proportion (of AGB) P_Con % (of AGB) 2020 + 2024 14
Betula + Carpinus + Fraxinus P_Bet Car_Fra % (of AGB) 2020 14
Populus and Salix P_Pop_Sal % (of AGB) 2020 14
Fagus P_Fag % (of AGB) 2020 14
Quercus P_Que % (of AGB) 2020 14
Eucalyptus P_Euc % (of AGB) 2020 14
Other_broadleaf P_OthBL % (of AGB) 2020 14
Picea P_Pic % (of AGB) 2020 14
Abies P_Abi % (of AGB) 2020 14
Pinus P_Pin % (of AGB) 2020 14
Other conifers P_OthCon % (of AGB) 2020 14
Quadratic mean diameter DBH cm 2020 12
Basal area BA m?/ha 2020 9
Height H dm (1) 2020 6
Gross annual increment (of AGB)  GAl t/ha/a (x100) 2020 10
Net annual increment (of AGB) NAI t/ha/a (x100) 2020 10
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FB1
119 398 plots

Plot availability by attributes

FB2 (DBH)
94 924 plots

FB3 (BA)
69 552 plots

| O
S
i ] T

=

" FB5 (GAI, NAI)
FB4 (H) 45387 plots

45 361 plots
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Maps are now available! (Estimates to follow soon...)

| —
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Visualization and download portal at:
https://portal.pathfinder-heu.eu/

Choose estimate: Choose map:

No estimate v P_Con 2020 -

No estimate &, = Country - Europe -

[ |
0 Conifer % 100

Con%

Non-forest

¥



https://portal.pathfinder-heu.eu/
https://portal.pathfinder-heu.eu/
https://portal.pathfinder-heu.eu/

Map accuracy |

RMSE and R? values (apart from
tree species) on similar levels as
have been reported in earlier
studies.

Bias very small — one of the
benefits of k-NN method. But
varies between areas. (next slide)

For tree species, error metrics
provide little information due to the
drastically varying (and often low)
proportions of the species in a
given area.

Density scatter plots recommended
as the most informative source of
error information for the species
proportion maps.

Error metrics calculated from all NFI plots

| Variabe | RMSE__| RMSE% | Bias | Bias% [ R? |
Growing Stock Volume 137.78 69.53 1.57 0.79 0.42
Above Ground Biomass 85.58 67.45 0.82 0.64 0.36
Conifer proportion (of AGB) 23.90 43.00 0.48 0.86 0.69
Quadratic mean diameter 9.43 45.34 -0.09 -0.43 0.31
Basal area 12.11 53.85 0.06 0.27 0.37
Height 49.31 31.23 0.19 0.12 0.63
Gross annual increment (of AGB) 276.88 78.75 -0.55 -0.16 0.50
Net annual increment (of AGB) 270.13 80.53 -0.41 -0.12 0.49
Betula + Carpinus + Fraxinus 20.57 157.51 -0.25 -1.94 0.30
Populus and Salix 11.75 459.33 -0.37 -14.62 0.13
Fagus 15.11 256.98 -0.02 -0.37 0.41
Quercus 21.01 140.10 0.55 3.65 0.56
Eucalyptus 1.76 3234.64 -0.01 -12.85 0.37
Other_broadleaf 18.85 239.76 -0.37 -4.71 0.22
Picea 22.00 114.39 -0.60 -3.14 0.54
Abies 8.06 484.82 -0.06 -3.68 0.37
Pinus 25.58 78.72 1.20 3.69 0.61
Other conifers 10.50 478.32 -0.05 -2.47 0.23
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Map accuracy |l Full accuracy details at
https://doi.org/10.5281/zenodo.17107267 Above ground biomass
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Estimates

ol

NFIESTA = new Forest Inventory, Estimation and Analysis framework

» Developed by Radim Adolt et al. at Czech
Forestry Institute (NLI) in DIABOLO,
PathFinder and Monifun EU projects
(nFIESTA - GitLab).

e

- Implements NFI best practices of producing ||; . - - | ) = s = =2
fOf'eSt related |nformat|on fOr StrategIC [ D domain of interest (estimation cell) C e

planning and policy formulation. B W S sampling strata (NFI) \)

« Statistically-sound estimates for probability

samples, typically NFI data, which may o - e ol B
come from two or more countries using a el = ) — ~ Bl o
different sampling designs. . 00l o
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* Model based-estimates in areas with missing
or insufficient field-plot data.
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Estimates

— Preliminary examples

Harmonized design-based

estimates across Europe

for:

« Total area

* Administrative areas

« Biogeographical regions

* INSPIRE cells in various
levels (100 km, 50 km...)

« Etc.
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Model-assisted
estimation 217 a0
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Conclusions

Combination of probabilistic sampling and EO based mapping allows:
o Integration of EO based mapping into existing reporting procedures
o Provision of consistent outputs from field and EO based approaches

Model-assisted estimation:
o Reduces standard error compared to direct (NFI-plot based) estimate
o Allows bias correction of the maps

- Improved accuracy with detailed spatial distribution

 LULUCF-concept: Map-based change estimates for improved timeliness followed by
recalculations with model-assisted estimates once field-reference data are available.

« Outputs to be used also in analysis of approaches for CRCF (conducted by JRC):

1. Mapping of net and gross annual increments for the development of the standardised
baseline and quantification tools
2. Comparison of EO and field-based models
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Thank you for your attention!

Contact Information of WP2 task leaders:

winPathFinder~ |l

the European Union

* Maps
« Data portal

* nFIESTA
» Estimates

» CRCF analysis
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