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Changelog
Issue  Changes Date
1.0 First version 17/07/2020
1.1 Second version with the results of the visual qualitative assessment of th 18/08/2020
prototypes
1.2 Third version including a section on the quantitative assessment of th 18/11/2020

prototypes for Africa and a section about the qualitative assessmen
Amazon and Siberidt also includes results of inteomparison with existing
land cover forall RR prototypes and static maps in Siberia and Amazon.

13 Updated version according to CClI_ HRLC_Phl_ ARESRIRIsx 07/12/2020

Sectiors 4.2.2and 4.2.3updated to includeaesultsof inter-comparison with
Atlas of UrbarExpansioras suggested during AR2.

1.4 Updated with the quantitative assessment of the RR prototypes for Amaz 04/02/2021
and Siberia, update of the quantitative assessment of the RR prototyp
Africa. Alsoricludes qualitative assessment of the African zoom area
Amazonian historical maps. Regarding irdemparison with existing the
results of land cover data in Amazon zoom area are added (Sé&:8pn

2.0 Executive summarypdated with dates of the second production produ 28/10/2022

delivery. Updated section2 with current current area locations The
introductory part of Sectior8 was expanded to explain how the results
interpreted. When the first production is concernesction3.2.3is updated
with benchmarkingesultsof Africaproduct for static region, an8ection 4.3
with benchmarkingresultsof products forSiberia(3.3.7-3.3.12 and Africa
(3.3.13- 3.318) historical regions Benchmarking esults of the seconc
production related to static maps are addedSection 3.5, and those related
to the historic maps irection 3.6. Moreover, SectiorB8.4 related to the
estimation of the reliability of the existing data was added too.

In this issue the intercomparison analysis (PR#R A) has been separate
from the validation one (PIViRart B). This document refers |
intercomparison analysis (PViart A), only.

2.1 Correction ofTable65 and related parts ir8.5.2.1 01/02/2023

Detailed Change Record

Issue RID Description of discrepancy Sections

1.3 FRO1 It does not match with the documen Filename of version v1.2 |
version. It should beW / L @yl w]| fixed.
PVIR_1Q instead of W/ L Yl w]
PVIR_2.0

FRO2 In the table reporting the new legend | Section 2 Updated Table 1.
not present theMo Datdxlass (0 value)
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1 Introduction

1.1 Executive summary

The Product Validation and Intercomparison Report (PVIR) is a living document that describes and presents all
activities aimed at evaluating the quality of the various CCI HRLC products and at comparing them to existing LC
maps.

The quality assessmentsncluded in the present documerdre first made onRR prototypeswhose areas
correspond to one S2 tile for Africa (T37PCP), two for Amazonia (21KUQ and 21KXT) and one for Siberia (42WXS).
Afirst deliverywas done in July 2020 but thBAR Sfrototypes for $eria and Amazonia had smaller area than

other prototypes Therefore, thesgrototypes were updated 02/10/2020 and 09/10/2020 respectively. While

fusion products were updated on 10/10/2020 for MRF algorithm, and 15/10/2020 for LOGP algorithm. Some of
the analyses were already done by the time the problem with SAR S1 size was @aotiteerenot repeated.

The quality of all RR prototypes have been evaluated qualitatively and the Africa RR prototypes were
quantitatively assessed.

Secondstatic land coverY | LJ& 2 @S NJ | werd ndadeYavallablddn £1/10/2020 for Amazonia and
Siberia. The PVIR includes their qualitative assessment and reports about the improvements brought from the
RR stage to these LC maps classified at a larger extent.

Inter-comparism was done for all the products available at the time of the document conclusion. However,
problem of SAR S1 size affected the RR products-éotaparison in case of 21KUQ and 21KXT tiles. Additional
details are provided iSectiord.1.

Regardinghe second productionthe products were deliveredn thefollowingdates The satic map for Siberia

was provided initially on 04/02/2022, btihe reprocessed and final version was provided on 24/06/2022. The
static map in Amazon was provided on 15/04/20ZBe static map for Africa was provided on 18/07/2022. The
first versions of Istorical maps for Siberia were provided on 12/08/2022, while the second and final versions of
products for Siberia were provided on 22/08/202Rlistorical productsfor Amazonwere provided on
01/09/2022, and for Africa on 06/12022.This report refers tahe final versions of products.

This document (PIViRart A) only includes intercomparison analysis. For validation analysis refer ta; PAAR
B.

1.2 Purpose and scope

The Product Validation and Intercomparison Repeatt A and Bive a complete report of the activities executed
to assesshe quality of the following CEIRLand Cover products:

1 HRLC prototypes on limited spatial extents dedicated to a Round Robin §Byrasnt.

1 An HRLC map at the zoom level &patial resolution 10nthat is a precursor to théiRLC magpat the
subcontinental level

1 AnHRLC map dhe subcontinental level ah spatial resolutiorof 10m as reference static input to the
climate models.

1 Alongterm record of regional HRLC mapsaatpatial resolutionof 30m in subregions of the static
input for historical analysis every 5 years.

1 The change information at 30 m and yearly scale for HRLC map update.

1.3 Applicable documents
Ref.  Title, Issue/Rey Date, ID

[AD1] CCIHR Technical Proposal, v1.1, 16/03/2018

[AD2] CCI Extension (CCl+) PhageNew ECVg Statement of Workv1.3, 22/08/2017TESACCIPRGMEOPS
SW17-0032

[AD3] Data Standards Requirements for CCl Data Produe21@, 17/09/2018CCIPRGMEOPS N-13-0009

[AD4] CCI_HRLC_PbhM1.1 URDthe latest version

[AD5] CCI Extension (CCl+) PhagePtoduct User Guide (PUGY2.0.3, 29/10/2022, ESACCIHRLC

[AD6] CCI_HRLC_PBPR.5 PVPthe latest version
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1.4 Reference documents
Ref. Title, Issue/Rey Date, ID

[RD1] The Global Climate Observing System: Implementation Né&dd$0/2016, GCG300

[RD2] Bartsch, Annett; Widhalm, Barbara; Pointner, Georg; Ermokhina, Ksenia; Leibman, Marina; Heim, Birgit
(2019): Landcover derived from Sentideand SentineP satellite data (205-2018) for subarctic and arctic
environments. Zentralanstalt ~ fir ~ Meteorologie und  Geodynamik,  Wien, PANGAEA,
https://doi.org/10.1594/PANGAEA.897916

1.5 Acronymsand abbreviations

AUE Atlas of Urban Expansion

CClI Climate Change Initiative

ESA European space agency

FAO Food and Agriculture Organization

FCMUc SBB  Forest Cover Monitoring Unit Foundation for Forest Management and Production Cont
FNF Forest /Non-Forest map

FROMGLC Finer Resolution Observation and Monitoring of Global Land Cover

GHS BU Both GHS BU LDS and GHS BU S1

GHS BU LDS Global Human Settlement Bulltp Gridg Landsat

GHS BU S1  Global Human Settlement Bullip Gridg Sentineil

GL30 GlobeLand30

GSW Global Surface Water

GUF Global Urban Footprint

HR High resolution

INPE Brazilian National Institute for Space Research
LC Land cover

LCC Land cover change

LCCS Land coveclassification system

LOGP Logarithmic opinion pool decisiondion

LSTM Long ShorTerm Memory

LSTM; MC LSTM Monthly Composite
LSTM; TS LSTM Time Series

MRF Markov Random Fieldecision fusion

OA Overall accuracy

PA t N2 RdzZOSNR& | OO0dzNJ O

PA . SYOKYIFN] LINRRdzOSND&a I OOdzN) Og
PVIR Product Validation and Intercomparison Report

PVP Product Validation Plan

RF Random Forest classification algorithm

RR Round Robin

SVM Support Vector Machine classificatialgorithm

UA FaSNDRa I O0dzNT Oe

Uk .SYOKYIN] dzaSNDa I OO0dzNI Og
WSF World Settlement Footprint

2 Overview of the CCI HR LC products

2.1 Overview

In the second and final production three types of land cover products were generated and validated thematically
within the ESA CCI HRLC project:

- 10-m static subcontinental LC maps for the year 2019.

- 30-m regional historical (1992019) LC maps, generated every five years, since 1990 on reduced areas.


https://doi.org/10.1594/PANGAEA.897916
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- 30-m land cover change detected on an annual basis on Landsat time sevies.used to backdate,
on a 5year basis back to 1990, the detailed spagmporal 10m static LC map.

In the first production there was a fourth product, 2 Round Robin local LC prototypes for the year 2019,
produced through a Round Robin (RR) exercigenduvhich optical and SAR classifications. This progast
benchmarkedwith the aim of selecting the best algorithm, therefore it was not included in the second
production.In the first production, the historical maps for 2019 were not included.

AllthrSS (e L)Sa 2F fIyR O20SNJ LINPRdzOGa ¢SNBE ISYSNI SR
and internal consultation regarding feasibility and neelligirel). The RR sitesn gray,covered 4 Sentine?

(S2) tiles located in the Amazonian region (21KUQ, 21KXT), in Siberia (AWXSAfricaT37PCP The static

LC maps, in green, cover the regions of Amazon, Sahel and Siberia. The historiced b€ mesiricted to the
orange areasThe geographical coordinates of the three regions are the following:

Amazonia:

Static map: (23.6°0°S; 42.9°W 62.1°W)
Historical LC and LCC map: (2361%$.7°S; 46.7°W 62.1°W)

Sahel:

Static map: (0.1°618.1°N; 9.9°F 43.3°E),
Historical LC and LCC map: (3.51%.3°N; 27.0°E 43.3°E)

Siberia:

Static map: (51.3°§ 75.7°N; 64.4°E 93.4°E),
Historical LC and LCC map: (59.478.9°N; 64.8°E 87.4°E).

i

CCI HRLC areas

™1 static
history

B rrobin

Figurel. Final localisation of the 3 study areas for the static and historical map [AD5].

2.2 Legend

Tablel details the levels of the land cover legend asstsiwith the CCI HRLC products. This legend is used
both for the classification bthe static map and for historical mapsD5].

208
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Tablel. Legend for the CCl HRIAD5]

2

E DESCRIPTION
No data

Tree cover evergreen broadleaf
Tree cover evergreen needleleaf
Tree cover deciduous broadleaf
Tree cover deciduous needleleaf
Shrub cover evergreen

Shrub cover deciduous

70 Grasslands
80 Croplands
Woody vegetation aquatic or regularly flooded

Grassland vegetation aquatic or regularly flooded

110 Lichens and mosses
120 Bare areas
Built-up
Open water - Open water seasonal

Permanent snow and/or ice

Open water permanent
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3 Benchmarking with other existing products

C2NJ 0SYOKYIFNJAYy3dZX h@SNItf | O0Odz2N» Oé oh! 0vX tNRRdAzOSNDa |
each RR product and static product using the existing land cover maps as a refétdrmegh the names of the

indicatorsare referring to the acaacy, in case of intecomparison theyare expressing agreement between the
productsthat are supposed to have the same accuracy/level of details. The computation is the same as for OA,

PA and UA, however the existing land cover maps cannot be considsradtaal reference data seind

thereforel KS& gAft 0SS RSY24SR 6AGK &o0é A yTheir&slits dilbks sh@WWRA LIG G 2
in the separate subsectiordepending onf the metrics are for overall assessment or class spedifitividual

F OO0dzN} O0&é AYyRSESa (GKS ODIEDSiifbdsivee®RaNdUBBE abavy IOBNIING G SR |
most of the compared dataseisW&f f ¢ AF GKS a02NBa,lyNES o SIKOSS e =22 REY
scores are between 50% and 70P&ke classes for which individual accuracy indexes are less than 50% for most

of the compared datasets are not considered in the conclusions.

3.1 RR prototypes

At the moment of intercomparisonthe delivered prototypes from the SAR chain had a defect in teritide

size for 21KXT and 21QUQ regiqiisey were smaller than the prototypes from optical chain. The black area in
Figure2 represents the area that is missiqg7% in 21KXT and 38% in 21KUQ tilesase of RF (S1) algorithm.

The discrepancy in size between SAR and optical prototypes is present also in Africa, but it is negligible. Since size
discrepancy also affects fusipmototypes, correcting the defect and recomputing results would take significant
amount of time, so it is omitted.

The size defect affects the possibility of comparison of prototypes from SAR processing chain (RF(S1)) results and
results from the opticathain (SVM (S2)), LSEM'S (S2), and LSTMIC (S2)) for 21KXT and 21KUQ regions.

Despite this issue, it is possible to compare results between different prototypes derived from optical chain as
well as the two fusion types. In regions 37PCP and 42WX&dheeno constraints for comparison, since in these
regions the size if correct.

21KXT RF (S1) 21KUQ RF (S1)

Figure2. RF (S1) size defect illustration

3.1.1 Overall benchmark accuracy of RR products
RR product®©A results are shown in the two tables, onassification outputsTable2) and one for fusion
outputs (Table3).

In Table2 coloured values represent the highest scores among different algorithms. In case of 21KXT and 21KUQ
only optical algorithmg SVM, LSTM'S and LSTEIMC - were comparedand the highest score is highlighted
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with red colour. For 37PCP and 42WXS all algorithms, including RF (S1), were compared and the highest one is
emphasised in green.

Table2. Overall accuracy for SAR and optical processing cR&nprototypes

ESA
RR . FROM GHS GSW ssw_ mapei  PYE
ile  Algorithm clc Busy ©H80 Szﬁ‘;"” vi2 omas e?:gg}f;
ost
|__RF(SL) | 69% | 51% | 100% | 50% | 100% | 100%
| SVM(S2) | 5% | 51% | 100% | 54% | 99% | 99%
- [ LSTMTS(S2] 61% | 47% | 99% | 51% | 98% | 98%
LSTMMC (52| 58% | 47% | 100% | 53% | 98% | 98%
- RF(SL1) | 77% | 50% | 98% | 23% | 99% | 99% | 49%
X | SVM(S2) | 84% | 52% | 100% | 36% | 100% | 99% | 52%
= [LSTMTS (S2] 83% | 44% | 99% | 32% | 99% | 99% | 43%
LSTMMC (S2J 84% | 48% | 99% | 34% | 99% | 99% | 47%
N RF(S1) | 89% | 54% | 88% | 56% | 99% | 99%
S | SVM(S2) | 93% | 60% | 98% | 58% | 99% | 99%
= | LSTMTS (S2 91% | 55% | 96% | 51% | 98% | 98%
LSTMMC (52 92% | 58% | 97% | 53% | 98% | 98%
7 RF (SL) | 80% | 41% | 100% | 38% | 95% | 94% 28%
= | SVM(S2) | 75% | 35% | 100% | 36% | 93% | 93% 35%
< [LSTMTS (S2] 77% | 37% | 100% | 36% | 95% | 95% 40%

In Table3 better performance of different fusion algorithms is highlighted in orange colour.

Table3. Overall accuracy for fusion RR potypes
GHS GSW
BU GL30 | seasona
S1 lity
LOGP | 56%]| 53%]| 100%| 54% 99% 99%

GSW_ MapBiom ESADUE Gle

vli 2 as Permafrost

21KU

Q MRF 56%| 53%| 100%| 54% 99% 99%

S1KXT LOGP | 85%]| 55%/| 100%| 36% 99% 99% 54%
MRF 85%)| 56%/| 100%| 36% 100% 99% 55%

LOGP | 92%| 61%| 97%| 60% 99% 99%

37PCP
MRF 93%| 62%| 98%| 61% 99% 99%

42WXS LOGP | 78%]| 38%/| 100%| 39% 95% 94% 31%
MRF 78%)| 35%| 100%| 40% 95% 94% 33%

OA results were used to calculate the yield from fusion. The fusion algorithm with better performance MRF was
compared to RF and SVM algorithms since these are the two algorithms involved in the fusion. Comparison is
done by mean of difference shown in thable4 where positive yield is highlighted in green and negative in red.

Table4. Yield from fusion

ESA DuUE
Glob-
Permafrost
37PCP| MRFRF 4% 8% 10% 5% 0% 0% 0% 0%

Comparis FROM GHS GSW GSW_ MapBi

FNF GL30

RRHE GLC BUSL seasonality v1_2 omas
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MRESVM | 0% 2% 0% 3% 0% 0% 0% 0%
A2WXS MRFRF -2% -6% 0% 2% 0% 0% 0% 5%
MRESVM | 3% 0% 0% 4% 2% 1% 0% -2%
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3.1.2 Per class benchmark accuracies 70 OT AOAAOG O AR A ASUO A @8 &) ZRR ArGdDodsA U j 5!
In this section results diA andPA for RR products are presented. The results are organized in the tables where each table
consists of results for two types of algorithms for producing RR products for single RR region as follows:
1 Table5.UAandPAfor Amazon 21KUQRF (S1) and SVM (S2) algorithms
Table6. UA andPA for Amazon21KUQ LOGP and MRF decision fusion algorithms
Table7. UAandPAfor Amazon 21KUQLSTM TS (S2) and LSTWIC (S2) algorithms
Table8. UAandPA for Amazon 21KXT RF (S1) and SVM (S2)
Table9. UAd andPA for Amazon 21KXT LOGP and MRF decision fusion algorithms
Tablel0. UA andPAfor Amazon 21KXELSTM TS (S2) and LSTMIC (S2) algorithms
Tabk 11. UA andPA for Africa 37PCR, RF (S1) and SVM (S2) algorithms

=A =4 =4 4 -4 =4
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Tablel2. UA,andPA Africa 37PCR, LOGP and MRF decision fusion algorithms
Tablel3 UA andPA for Africa 37PCR, LSTM TS (S2) and LSTMWIC (S2) algorithms
Tablel4. UA andPA for Siberia 42WX8& RF (S1) and SVM (S2) algoritigpsrt 1

Tablel5 UAbandPAfor Siberia 42WX& RF (S1) and SVM (S2) algoritlgpsirt 2
Tablel6. UA andPA for Siberia 42WX& LOGP and MRF decision fusion algoritlapart 1
Tablel7. UA andPA for Siberia 42WX& LOGP and MRF decision fusion algoritlampart 2
Tablel8 UA andPAfor Siberia 42WX& LSTM; TS

In these tables th&A andPA scores above 50% are highlighted in red as this amount of agreement with existing data can be
considered more than random.

Furthermore, average df/A and PA was computed for summarizing numerous results and determiniagt lperforming
algorithm. For comparison purposes average value for each of the indexes is separately shown for fusion algorithms and f
classification algorithms as follows:

Tablel9. AveragaJA, per fusion algorithm and RR region

Table20. AveragaJA per classification algorithm and RR region
Table21. Averagd®A per fusion algorithm and RR region

Table22. Averagd®A per classification algorithm and RR region
Table23. Mean and standard deviation of UA and PA of SVM algorithm

In Tabls Table19-Table22 the highest scoreamong algorithms isighlighted in yellow Rurthermore, last rows of the table
highlighted in orange contaicount of number of times when algorithm was better than the others
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3.1.2.1 Table 5.UA,and PA, for Amazon 21KUQ z RF (S1) and SVM (S2) algorithms

Water Water

Algorithm Dataset Index Bareland Built-up Cropland Forest Grassland Shrubland Water Wetland
Permanent Seasonal
GL30 PA 55% 2% 21% 82% 20% 21% 22% 1%
Uh 0% 0% 74% 70% 23% 24% 37% 14%
PA 26% 4% 32% 92% 24% 15% 67% 4%
FROMGLC
Uk 0% 0% 5% 66% 88% 13% 16% 14%
PA 57% 1%
FNF
Uk 46% 1%
GSWwW PA 0% 7%
seasonality Uh 1% 19%
PA 0% 8%
GSW_v1_2
- - Uk 0% 35%
PA 0%
GHSBU S
Uk 0%
GL30 PA 64% 3% 30% 92% 20% 6% 53% 4%
Uk 0% 9% 73% 64% 22% 20% 16% 17%
PA 54% 8% 42% 96% 24% 3% 88% 10%
FROMGLC
Uh 0% 5% 6% 57% 89% 7% 12% 9%
PA 95% 90%
FNF
Uh 39% 10%
GSw PA 74% 7%
seasonality Uh 10% 24%
PA 81% 8%
GSW_vl 2
- = Uh 10% 42%
PA 10%
GHSBU S
Uh 2%
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3.1.2.2 Table 6.UA,and PA,for Amazon 21KUQz LOGP and MRF decision fusion algorithms

AlQO Datase ge Bareland B 0 opland Ore a ana planad ate ater Pe ane ate easona etland
PA 69% 3% 28% 92% 24% 7% 51% 4%
GL30 UA 0% 13% 73% 65% 23% 22% 24% 25%
PA 54% 7% 42% 96% 27% 4% 89% 9%
FROMGLC UA 0% 7% 6% 57% 90% 8% 18% 13%
PA 95% 89%
FNF UA, 39% 15%
| P 73% 8%
GSW seasonality U: 160/2 2400/0
0 %
oSwvi2
P 10%
GHS BU S1 U: 30/"
0
GL30 PA 72% 2% 28% 92% 24% 7% 51% 4%
UA 0% 14% 73% 65% 23% 22% 25% 25%
PA 53% 6% 43% 97% 27% 3% 89% 9%
FROMGLC UA 0% 8% 6% 57% 90% 8% 19% 13%
PA 95% 90%
FNF UA, 39% 16%
| P 74% 7%
GSW seasonality U: 170/2 > 300/0
PA 81% 8%
GSW_VL_2 —ga 16% 42%
0,
GHS BU S1 llj: 20;2
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3.1.2.3 Table 7.UA,and PA, for Amazon 21KUQ z LSTM-TS (S2) and LSTM- MC (S2) algorithms

Algorithm Dataset Index Bareland Built-up \ Cropland Forest Grassland Shrubland Water Water Permanent Water Seasonal Wetland
GL30 PA 62% 13% 30% 90% 12% 16% 62% 4%
UA, 0% 4% 76% 66% 22% 19% 12% 13%
PA 42% 24% 42% 95% 14% 9% 94% 10%
FR L
OMGLC UA 0% 2% 6% 59% 90% 8% 8% 6%
PA 94% 93%
FNF
UA, 41% 6%
.| PA 65% 23%
GSW seasonalit UA, 6% 27%
PA 74% 23%
GSW_v1_2
= [Tua, 6% 44%
PA 24%
HS BU S1
GHSBU S UA, 0%
GL30 PA 42% 29% 26% 86% 14% 19% 57% 6%
UA, 0% 2% 75% 68% 23% 19% 14% 13%
PA 8% 66% 37% 93% 15% 15% 94% 13%
FR L
OMGLC UA, 0% 1% 6% 62% 86% 11% 10% 6%
PA 91% 91%
FNF
UA, 42% 8%
.| PA 65% 24%
GSW seasonalit UA, 8% 6%
PA 73% 23%
W_vl 2
GSW_v1_ UA 7% 42%
PA 51%
GHS BU S1 UA, 0%
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3.1.2.4 Table 8.UA,and PA, for Amazon 21KXT z RF (S1) and SVM (S2)

Algorith Dataset Inde Barelan Built- Croplan Fores Grasslan Shrublan Wate Water Water Wetlan Wetland
m X d up d t d d r Permanent Seasonal d Herbaceous
GL30 PA 0% 45% 4% 74% 11% 25% 64% 1%
UA, 0% 6% 97% | 60% 0% 8% 27% 4%
FROMGLC PA 27% 51% 9% 79% 39% 37% 88% 12%
e UA, 0% 3% 4% 77% 98% 8% 23% 12%
é MapBiomas PA 0% 60% 18% | 76% 38% 28% 81% 5%
< UA, 0% 5% 3% 76% 98% 5% 22% 4%
— PA 41% 5%
%) FNF UA 80% 5%
'ﬁIE GSW PA 58% 22%
seasonality | UA 35% 6%
0, 0
swaz oA
PA 56%
GHS BU S1 UA, 2%
GL30 PA 0% 29% 25% | 79% 41% 13% 39% 18%
UA, 0% 21% 91% | 55% 4% 8% 28% 36%
FROMGLC PA 17% 40% 47% | 86% 40% 24% 71% 61%
- UA, 0% 16% 4% 74% 94% 9% 30% 16%
§ MapBiomas PA 1% 42% 65% | 83% 40% 17% 59% 56%
< UA, 0% 18% 3% 73% 95% 5% 22% 23%
Py PA 76% 4%
) FNF UA, 76% 4%
= GSW PA 70% 18%
n seasonality | UA, 36% 5%
PA 77% 14%
GSW_VL 2 mgp 27% 10%
PA 36%
GHS BU S1
UA, 12%
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3.1.2.5 Table 9.UA,and PA, for Amazon 21KXT z LOGP and MRF decision fusion algorithms

Algorith Dataset Inde Barelan Built- Croplan Fores Grasslan Shrublan Wate Water Water Wetlan Wetland
m X d up d t d d r Permanent Seasonal d Herbaceous
PA 0% 40% 24% | 81% 43% 12% 41% 19%
GL30 UA 0% 27% 91% | 56% 4% 8% 25% 35%
0 0 0, 0 0 0, 0 0
FROMGLC PA 20% 51% 50% | 88% 43% 23% 74% 61%
UA, 0% 19% 4% 75% 95% 9% 25% 15%
E : PA 0% 58% 68% | 85% 43% 16% 63% 56%
X MapBiomas
X UA, 0% 24% 3% 74% 96% 5% 20% 22%
N PA 78% 4%
& FNF UA, 77% 4%
O GSW PA 71% 20%
seasonality | UA, 35% 5%
PA 7% 16%
GSW.VL 2 mp 27% 9%
PA 50%
GHS BU S1 UA, 16%
GL30 PA 0% 42% 24% | 82% 45% 11% 41% 19%
UA, 0% 31% 92% | 56% 4% 8% 29% 35%
FROMGLC PA 19% 53% 50% | 89% 45% 22% 74% 61%
UA, 0% 22% 4% 75% 95% 10% 30% 16%
= MapBiomas PA 0% 61% 69% | 86% 44% 15% 63% 57%
é P UA, 0% 28% 3% 75% 96% 5% 23% 23%
— PA 79% 4%
E FNF UA, 77% 4%
S GSW PA 71% 19%
seasonality | UA, 37% 5%
PA 78% 14%
GSW_VL 2 mgp 28% 10%
PA 53%
GHSBU S1 UA, 19%
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3.1.2.6 Table 10.UA,and PA, for Amazon 21KXT z LSTM- TS (S2) and LSTM- MC (S2) algorithms

Algo Datase ae Bareland B D opland ore

PA | 0% 39% | 22% | /6% | 35% 16% | 50% 21%
GL30 UA | 0% 10% | 92% | 57% | 4% 8% | 15% 35%
0, 0 0, () 0 0, 0 0
- FROMGLC  |_PA 14(,34) 510 Yo 32(5) % | 84 0/0 33 OA) 2% % 830/0 550/0
3 UA | 0% 7% 4% | 78% | 94% 9% | 15% 12%
= MapBiomas | P/ | 3% | 55% | 51% | 81% | 33% 22% | 72% 58%
< P UA | 0% 9% 3% | 77%| 95% 5% | 11% 20%
0 PA 73% 5%
= FNF
Q UA 78% 2%
=
3 | PA 83% 13%
- GSW seasonalit UA, 20% 2%
- 0, 0,
cswviz |y W
0
GHS BU S1 E: ‘go /f’
GL30 PA | 0% | 41% | 19% | 73% | 32% 17% | 50% 20%
UA | 0% 11% | 92% | 56% | 4% 7% | 12% 34%
PA | 16% | 54% | 37% | 81% | 28% 31% | 82% 53%
5 FROMGLC PO T 0% | 8% | 4% | 76%| 95% | 8% | 12% 12%
. PA | 3% | 57% | 50% | 78% | 28% 23% | 73% 56%
N MapBiomas
N UA | 0% 9% 3% | 75% | 95% 4% 9% 20%
(o]
% PA 71% 5%
n FNF UA, 78% 2%
< | PA 76% 26%
= GSW seasonalit] UA, 8% 2%
= PA 83% 22%
GSW_vl 2 UA, 1% 2%
()
GHsBUSL |2 49%
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3.1.2.7 Table11.UAs,and PA,for Africa 37PCP z RF (S1) and SVM (S2) algorithms

Algorithm Dataset Index Bareland Built-up Cropland Forest Grassland Shrubland Water Water Permanent Water Seasonal Wetland
GL30 PA 0% 58% 53% 41% 13% 4% 99% 31%
UA 0% 2% 88% 22% 12% 2% 96% 25%
PA 23% 85% 55% 59% 13% 7% 100% 8%
FROMGLC
S UA 2% 0% 87% 5% 7% 28% 96% 4%
o 0 0
S ENE PA 26% 100%
= UA 12% 95%
<2 | PA 97% 80%
o W I
m GSW seasonalit UA, 100% 5%
PA 97% 66%
W_vl 2
CSWVLZ T, 100% 33%
PA 84%
GHS BU S1 UA, 0%
GL30 PA 0% 46% 53% 32% 34% 8% 99% 36%
UA 0% 10% 89% 27% 18% 1% 98% 25%
0, 0, 0, 0, 0, 0, 0, 0,
0 FROMGLC PA 53% 92% 56% 89% 42% 30% 100% 10%
Q UA 17% 0% 89% 13% 14% 33% 97% 4%
~ 0 0
5 ENF PA 27% 100%
N UA 21% 96%
n
= | PA 96% 90%
W I
§ GSW seasonalit UA, 100% 59%
0
PA 96% 75%
GSW_v1_2
- ua 100% 39%
PA 72%
GHSBU S1 UA, 2%
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3.1.2.8 Table 12.UA,and PA, Africa 37PCP z LOGP and MRF decision fusion algorithms

Algorithm Dataset Index Bareland Built-up Cropland\ Forest Grassland Shrubland Water Water Permanent Water Seasonal Wetland
GL30 PA 0% 50% 56% 35% 32% 7% 99% 38%
UA 0% 9% 89% 29% 18% 1% 98% 32%
FROMGLC PA 52% 95% 59% 90% 38% 28% 100% 10%
a UA 19% 0% 89% 13% 13% 34% 97% 5%
C ENE PA 28% 100%
g_’ UA 21% 96%
() 0,
§ GSW seasonalit] Eﬁz 19 07030 2310//2
PA 98% 77%
GSWvL2 s, 100% 47%
PA 77%
GHS BU S1 UA, 2%
GL30 PA | 0% 52% 57% 36% 32% 6% 99% 38%
UA 0% 11% 89% 30% 18% 1% 98% 32%
FROMGLC PA 53% 96% 60% 91% 38% 28% 100% 10%
0 UA 19% 0% 89% 13% 13% 35% 97% 5%
g FNF PA 28% 100%
5 UA, 22% 96%
e GSW seasonalitf PA 97% 92%
= UA 100% 35%
GSW_vl 2 | PA 98% 77%
UA 100% 47%
PA 79%
GHS BU S1 UA, 2%
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3.1.2.9 Table 13.UA,and PAs for Africa 37PCP 7 LSTM- TS (S2) and LSTM- MC (S2) algorithms

Algorithm Dataset Index Bareland| Built-up \ Cropland\ Forest Grassland Shrubland Water Water Permanent Water Seasonal Wetland
6L30 PA 0% 47% 47% 31% 24% 13% 99% 50%
UA, 0% 7% 90% 24% 18% 1% 98% 17%
E‘) FROMGLC PA 61% 91% 49% 91% 35% 44% 100% 17%
E\; UA, 11% 0% 90% 12% 16% 29% 97% 3%
~ ENE PA 27% 100%
% UA 19% 96%
S .| PA 93% 84%
GSW lit
E seasonali UA, 100% 19%
n PA 93% 70%
- GSW_vl 2
-2 Tua 100% 25%
PA 71%
GHS BU S1 UA, 2%
GL30 PA 0% 49% 43% 35% 22% 20% 99% 47%
UA, 0% 6% 90% 22% 16% 1% 97% 13%
o FROMGLC PA 60% 91% 46% 92% 31% 40% 100% 13%
8 UA, 14% 0% 92% 10% 13% 27% 97% 2%
N~
@ ENF PA 30% 100%
A
o UA, 18% 96%
= .| PA 94% 88%
GSW lit
E seasonali UA, 100% 20%
n
< PA 94% 75%
W vl 2
GSW.vL2 g 100% 28%
PA 72%
GHS BU S1 UA, 1%
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3.1.2.10 Table 14.UA, and PA,for Siberia 42WXS z RF (S1) and SVM (S2) algorithms z part 1
Algorithm Dataset

PA 47% 0% | 77% 24% 5%
FROMGLC UA 9% 0% 90% 73% 5%
PA 22% 4% 33% 46% 53%
ESA DUE GlobPermafrg UA, 17% 5% 35% 12% 0%
GL30 PA 29% 0%| 40% 10% 0%
UA 3% 0% | 88% 4% 0%
0,
oA
GSW seasonality E’:
PA
GSW vl 2 UA,
PA 0%
GHS BU S1 UA, 0%
PA 58% 0% | 69% 16% 5%
FROMGLC UA 19% 0% 79% 84% 6%
PA 1% 2% 25% 84% 89%
ESA DUE GlobPermafrc UA, 5% 2% 35% 31% 2%
GL30 PA 80% 0%| 37% 6% 0%
UA 14% 0% | 80% 4% 0%
(0)
oA
GSW seasonality E’:’;
PA
GSW_vl 2 UA,
0,
GHS BU S1 PA 0%

UA 0%
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3.1.2.11 Table 15.UA, and PA,for Siberia 42WXS z RF (S1) and SVM (S2) algorithms z part 2
Algorithm Dataset

—
ESA DUE GlobPermafrg LPJ': égz//z gézjz 2322 ggfﬁj
o0 [PA L i
FNF LPJ: ig?;z
0 0,
GSW seasonality LPJ: 820;2 ‘11202
0 0,
cswviz PP — 2%
GHS BU S1 LPJ:
comc [P
ESA DUE GlobPermafrg E’: 62522;2 ZSZZ gzﬁ ggzﬁ;
oo A o B ot
0
e[
0, 0
GSW seasonality E’Z 2302 41“1)02
0, [
cwaiz [P T —
GHS BU S1 PA
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3.1.2.12 Table 16.UA, and PAs for Siberia 42WXS z LOGP and MRF decision fusion algorithms z part 1

Algorithm Dataset Index Bareland\ Built-up \ Forest\ Forest deciduous broadlea Forest evergreen needlelea Grassland Lichens and Mosse:
PA 59% 0% 74% 18% 3%
FROMGLC UA 8% 11% | 90% 78% 4%
PA 3% 6% 13% 64% 64%
ESA DUE GlobPermafrg UA, 5% 5% 2% 20% 1%
GL30 PA 81% 23% | 39% 7% 0%
UA 15% 23% | 87% 4% 0%
PA 71%
FNF UA 65%
. PA
GSWseasonality UA,
PA
GSW_v1 2 UA,
PA 34%
GHS BU S1 UA, 9%
PA 58% 29% | 72% 15% 2%
FROMGLC UA 10% 4% 88% 79% 3%
PA 3% 9% 6% 66% 66%
ESA DUE GlobPermafrg UA, 2% 6% 20% 25% 1%
GL30 PA 81% 23% | 38% 6% 0%
UA, 7% 23% | 87% 4% 0%
PA 68%
FNF UA, 63%
: PA
GSW seasonality UA,
PA
GSW_v1 2 UA,
PA 35%
GHS BU S1 UA, 9%
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3.1.2.13 Table 17.UA, and PAs for Siberia 42WXS z LOGP and MRF decision fusion algorithms z part 2

Algorithm | Dataset Index  Permanent ice and snow Shrubland Shrubland evergreer Water Permanent Water Seasonal Wetland
FROMGLC PA 0% 59% 97% 46%
UA 0% 1% 58% 13%
ESA DUE GlobPermafrg 5: 2222 8322 2222 2222
oL P o 725
v o
GSW seasonality S: ;gzjz igz//z
cowaz A
GHS BUS1 S:
owic |
ESA DUE GlobPermafrq LPJ: 623222 8222 2222 ‘21?122
650 PA 0% — T
0
v o
GSW seasonality 5: gg?;; ing;
cswaiz | A = 120t
GHSBUS1 5:
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3.1.2.14 Table 18.UA, and PAsfor Siberia 42WXS z LSTMz TS algorithm

Forest  Forest Perman Shrubla

. deciduo evergre Lichens : Water Water
Algorith Dataset Index RETEE Built-up  Forest us en EliEESE and G ST I Water Perman Seasona U
d nd and nd evergre d
broadle needlel Mosses Snow en ent I
af eaf
FROM PA 57% 0% 79% 14% 6% 0% 49% 98% 50%
GLC UA, 8% 0% 84% 87% 6% 0% 0% 57% 20%
ESA
DUE PA 1% 3% 14% 84% 92% 31% 90% 58% 48%
GlobPe
2| rmafro |y 1% 2% 26% | 35% | 2% 67% 92% | 58% | 42%
= st
S GL30 PA 78% 0% 42% 4% 0% 13% 93% 25%
% UA 6% 0% 84% 3% 0% 0% 57% 71%
[} PA 74% 57%
= FNF
< UA, 59% 36%
5| GSW | pp 88% | 43%
~ season
ality UA 86% 17%
GSW_v| PA 87% 42%
12 UA 90% 17%
GHS BYU PA 0
S1 UA, 0%
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3.1.2.15 Table 19. Average UAs per fusion algorithm and RR region

0 c b e o = =
= (5] ] © = = ]
S DL o o = e S @
£ T 2 T8 92§ £ = © = 3 < o o
= 3 S co g2 8 = = & 3 £ @ D
= my 2 (O > O 7] c c e = Q Q
o o o T (IS} o) © 5} S ° Q Z ©
> S S 52 g & 2 g £ g = 5 £
< s} O o 8 o 2 O S = n o 2 IS T
S S S 5 = S =
LL L S o = =
MRF | 21KUQ 0 0.08 0.4 0.54 0.57 0.15 0.32 0.19
LOGP | 21KUQ 0 0.08 0.4 0.54 0.57 0.15 0.33 0.19
MRF | 21KXT 0 0.25 0.33 0.65 0.08 0.08 0.26 0.23
LOGP | 21KXT 0 0.22 0.33 0.65 0.07 0.07 0.25 0.22
MRF | 37PCP 0.1 0.04 0.22 0.15 0.18 0.41 0.18
LOGP | 37PCP 0.1 0.04 0.21 0.15 0.18 0.4 0.18
MRF | 42WXS 0.06 0.12 0.06 0.2 0.36 0.01 0 0 0.23 0.35
LOGP | 42WXS 0.05 0.12 0.05 0.24 0.34 0.02 0 0 0.23 0.36
MRF 39 2 4 3 3 1 0 4 1 1 3 4 3 1
LOGP 26 1 1 3 3 0 1 2 1 1 3 2 4 0
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3.1.2.16 Table 20. Average UAs per classification algorithm and RR region

—

Algorithm
Bareland
Cropland
Forest deciduous
broadleaf
Forest evergree
needleleaf
Grassland
Lichens and
Shrubland
Shrubland
evergreen
Water permanent
Water seasonal

LSTM MC (S2) 21KUQ 0.02| 0.41 | 0.56 0.56 0.13 0.09 0.06 0.36 0.1
RF (S1) 21KUQ 0 [0.39] 061 0.55 0.18 0.18 0.01 0.27 0.14
SVM (S2) | 21KUQ 0.05| 04 | 0.53 0.56 0.14 0.13 0.1 0.33 0.13
LSTM TS (S2) 21KUQ 0.01| 04 | 0.57 0.55 0.15 0.11 0.07 0.34 0.1

o
'SOOOOOOOO

LSTM MC (S2) 21KXT 0.64 0.07 0.11 0.18 0.02 0.24| 0.2
RF (S1) 21KXT 0.65 0.07 0.19 0.31 0.08 0.08 | 0.04
SVM (S2) | 21KXT 0.65 0.07 0.21 0.32 0.08 0.26| 0.23
LSTM TS (S2) 21KXT 0.64 0.06 0.09 0.24 0.03 0.23| 0.2
LSTM MC (S2) 37PCP 0.17 0.15 0.9 0.22 0.1
RF (S1) 37PCP| 0.01 0.1 0.15 0.96 0.29 0.14
SVM (S2) | 37PCP| 0.09 0.16 0.17 0.9 0.34 0.15
LSTM TS (S2) 37PCP| 0.08 0.15 0.14 0.9 0.24 0.08
RF (S1) 42WXS 0.1 0.05|/0.35| 0.3 |0.02| O 0 |0.58 0.56 0.9 0.19 0.37
SVM (S2) | 42WXS 0.12 0.02| 0.35| 04 | 0.03| O 0 |0.62 0.48 0.14 0.36
LSTM TS (S2) 42WXS| 0.05 0.02|1 0.26| 0.42]0.03| O 0 |0.67 0.5 0.31 0.44
LSTM MC (S2 6 1 1 1
LSTMTS (S2) 18 1 3 1 1 1 1 2 2 1 1
SVM (S2) 23 1 3 2 1 1 2 1 1 1 3 3 1 2 1
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3.1.2.17 Table 21. AveragePA, per fusion algorithm and RR region

A

MRF 0.62 0.05 0.36 0.9 0.26 0.05 0.08 0.06
LO® | 21KUQ| 0.62 0.07 0.35 0.94 0.26 0.06 0.08 0.06
MRF 0.06 0.52 0.48 0.45 0.16 0.45 0.16 0.4 0.57
LOGP | 21KXT| 0.07 0.5 0.47 0.43 0.17 0.45 0.18 0.4 0.56
MRF 0.26 0.58 0.52 0.35 0.17 0.98 0.24
LOGP | 37PCP| 0.26 0.57 0.51 0.35 0.18 0.98 0.24
MRF 0.47 0.29 0.59 0.09 0.06 0.29 0.23 0 0.29 0.25 0.69 0.56 0.44
LOGP | 42WXS 0.47 0.28 0.61 0.06 0.13 0.3 0.22 0 0.3 0.23 0.69 0.55 0.4
MRF 36 4 3 3 3 1 0 3 1 0 2 1 4 3 3 4 1
LOGP 23 2 1 0 1 0 1 2 0 0 4 0 3 4 2 3 0
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3.1.2.18 Table 22. AveragePA; per classification algorithm and RR region

Algorithm
Bareland
Cropland
Forest deciduous
broadleaf
Forest evergreer
Grassland
Lichens and
Permanent ice an
Shrubland
Shrubland
evergreen
Water permanent
Water seasonal
Herbaceous

LSTM MC (S2)
RF (S1) 0.03
SVM (S2) 21KUQ 0.07
LSTM TS (S2) 0.09
LSTM MC (S2) 0.38 | 0.58
RF (S1) 0.06 | 0.05
SVM (S2) 21KXT 0.39 | 0.56
LSTM TS (S2) 0.37 | 0.56
LSTM MC (S2) 0.33
RF (S1) 0.19
SVM (S2) 37PCP 0.23
LSTM TS (S2) 0.3
RF (S1) 034
SVM(S2) 42WXS 0.43
LSTM TS (S2) 0.41
LS™ - MC (S2) 8 1 1 3 1 1 1
LSTM TS (S2) 20 1 3 2 1 1 4 1 2 1 3 1
SVM (S2) 20 2 1 3 2 1 4 1 1 2 1 2
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3.1.2.19 Table 23. Mean and standard deviation of UA and PA of SVM al

Statistic
Bareland
Cropland

Forest deciduous
broadleaf
Forest evergreen
needleleaf
Grassland
Lichens and
Permanent ice an
Shrubland
Shrubland
evergreen
Water permanent
Water seasonal
Herbaceous

std PA 0.07| 0.04| 0.08, 0.02 0.03 0.02 0.21| 0.05| 0.01| 0.04
21KUQ)| std UA 0O 0.04| 047| 0.13 0.47 0.09 0.03 0| 0.13| 0.06
std PA 0.1 0.06 0.2| 0.04 0.01 0.06 0.29| 0.05| 0.03 0.3
21KXT| std UA 0| 0.04| 0.51 0.1 0.52 0.02 0.12| 0.06f 0.04| 0.14
std PA 0.37| 0.23| 0.02| 0.34 0.06 0.16 0.01 0| 0.11| 0.18
37PCP] std UA 0.12| 0.05 0| 0.07 0.03 0.23 0.01 0| 0.07| 0.15
std PA 0.41 0 0.18 0.42 0.5 0.3 0.23| 0.01| 0.07| 0.11
42WXS std UA 0.09 0 0.13 0.41| 0.03 0 0.12 0.03| 0.09| 0.23
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3.1.3 Conclusions

This section provides insight into performance of the algorithms as well as into benchmark accuracy. Since the
results are based on the int@omparison with existing land cover products teimii KS 06 S& (¢ %ha Sl dzA G|
best agreement with the othernpducts”.

3.1.3.1  Algorithm comparison z RR products

With respect to the algorithm comparison in case of Amazon (21KXT and 21KUQ) only optical algditivhs
LSTMTS and LSTM MC - were compared, while for 37PCP and 42WXS all algorithms, including RF, were
compared in terms of thei©A, scores.

SVM (S2) algorithm from optical chain is the best accordin@AgTable2) in all regions except in 42WXS
(Siberia) where RF (S$)slightly better. From the point of view of class index&%,and PA, RF (S1) was not
considered for comparison with other algorithms because size discrepancy of RF (S1) prototypes makes it difficult
to summarize results. Only in case of Siberia S\@YW&s compared with RF (S1) because only in this@ase

was somewhat higher for RF (S1) than for the SVM (S2). The SVM (S2) and RF (S1) comparisdrabddie4 on

and Table 15 and it suggest that better performance of RF (S1) can be attributed to the more successful
classification of-orest Forest deciduous broadledforest eergreen needleleafandShrubland Nevertheless,

SVM was more successful wBlareland, Grassland, Lichens and Mosses, Shrubland eveagrdaietland so

the difference in performance of the two algorithms is small.

Regarding comparison of optical chailgorithms from the point of view of individual class indexes they were
compared taking into consideration count of number of times when an algorithm had better avefageUA
score than the others in a region for a class. Avekd@gTable20) is showing that SVM (S2) was better than
other two algorithms 23 times, LSTMS (S2) 18 times, while LS (S2) only 6 times. Looking at the average
PA (Table22), SVM (S2) and LSTI\G (S2) were better than other algorithms equal number of tin®&s while
LSTM MS (S2B times. Therefore, averadg& or UA are also indicating that\Bvi (S2) is performing better than
other algorithms.

Regarding fusion algorithms, MRF had slightly better scores than LTaBR3, Table19 and Table21). In
addition, success of fusion algorithm was estimatededlasn the difference betwee®A of fusion algorithms

and of SVM and RF algorithms since these are the two algorithms involved in the ledibev]. FromTable4

it can be seen that in most of the cases the yield from fusion is positive. However, in case of 42WXS there are
some negative values. That is probably due to the fact BhRF gives more weight to the optical chain outputs,
while in the case of 42WXS SAR chain outputs (i.e. RF (S1)) hadDbesieore.

3.1.3.2 Benchmark accuracy z RR products

From the point of view of benchmark accuracy, for binary maps that are specificaleddor certain clasg
FNF, GHS BU S1, GSW seasonality, GSW Q42 very high due to the presence of the class that represent
all the other classes but the one of interest for the map. Theref@#gfor these maps is not informative, and
onlyPA and UA were taken into consideration for the following conclusions.

On averageOA with multiple-class existing maps is around 50% being the highest in comparison of SVM
algorithm with FROMGLC map (60%) in 37PCP. Agreement of 60% can be considered nigdgratkgiven
that also other map contains certain errors.

wS3F NRAY 3 )\yR)\Q)\RdzIf IOOdNJ éé
(in the Table5- Table18% 0 F NB 20S dErx
if the scores are between 50% and 70%.

AYRSESA (i KSPAAHdUA A A FA OF
agStfté 302

AT GKS

9J(>"'

Uy X«

f S

Forest is classified relatively good or well by majority of tlymi@thms in all regions except in 37PCP. In case of
21KUQ and 42WXS forest is classified relatively good, while in the case of 21KXT it is well classified.

In case of 37PCP Water and Water Permanent have excellent accuracy. This is probably due tedlker big
body present in the 37PCP region. The large water body might be the reason widAsisdigher for 37PCP
than for the other tiles. Also Cropland is relatively good classified in 37PCP.

For 42WXS Forest, Water, Water Permanent are classifietivedjagood.

Other classes either have low scores the scores from comparison with different existing datasets are
contradictory therefore it is not possible to derive conclusions.

- C
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Moreover, standard deviation was computed by andPA for SVM (Sjlalgorithm {[Table23) in order to have
insight into variation of scores. Large variation among the scores indicate that there is large variation in the
existing mapsegarding a certain class, therefore at least some of the maps are not accurate enough regarding

that class. The highest deviation was present for Grassland, Cropland and Lichens and Mosses classes. Out of the

Of FaasSa T2N ¢gKAOK ¢gRBBEI 11 0SESRIFARK & 02NBL ad2NB5ad |y

standard deviation, while for the Water class it is moderate.

3.2 HRLC static mapsfirst production
Static maps in zoom area for Amazon and Siberia were provided on 23/10/2020. The maps are @E®deed

of tiles for each region. There is 266 tiles in Amazon and 204 tiles in Siberia. Some of the tiles are partially or
completely out of the region of interest. This impacts irtemparison in some cases because existing datasets
were collected basedn the region of interest of the project. More in detail, existing dataset were collected
within a bounding box which is slightly bigger than the region of interest of the project to take into account
possible change of size due to reprojection. Howeitetid not capture all the tiles included in the static map of
Amazon and Siberia. Figure3 and Figure4 it is precisely highlighted for which tiles of static map existing data

are not collected for Siberia and Amazonia respectively.

42XWH | 43xDC
42XWG | 43XDB
\ 42XVF oy I / . T
NA | 41xPA 42XWF [ 42x / 43XEA | 43XFA44XMF
/ A=

— — i
42WVE 42WWE 43Wev || 44WME

42WWD | 43wou/ | a3weu | | 44wmD
[42WXC 43\.(':JDT 43WET ’43WFT 44WM

T 4IWPT  42WVC| 42wwC
—
4Jwps| 43WES dawks  44wMs

| —
42WWB  42WXB 44WNB  44WRB  45WVS
]

fr3W R 43WER 41‘3WFF{ 44WMA  44WNA - 44\WP, 45WVR

Y i
A2WWA  [42WXA
4ﬂFQ44WI‘-r'IV 44WNV | 44W‘PV 45WV(
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44WMS | 44WNS | 44WPS|  45WV
- asvuL | aswi

f41WPI#J 42WNT | 42WWT | 42WXT {EWDN
| I

S3WEM | 43WFM

42WWS B3WDM
43VEL | 44VLR | 44VMR | 44VNR |

1| 41wpM
. ;|
42VWR | 43vCL | 43vDL
43vek || 44viq |4 Existing LC missing

™7 zoom area Siberia

BS —

Il Tiles Siberia

Figure3. Tiles of static map in zoom area of Siberia
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Figure4. Tiles of static map in zoom area in Amazon

Inter-comparison results will be shown per tile and per whole region of interest. In case -tifepegsults the

tiles in which existing data are partially missing will not be considl@s they are not comparable to the tiles
where existing data are available. On the opposite, results for whole region will take into account also partially
covered tiles.

OA was computed for each tile the existing dataset available in a region. Morgeal/error matrices per region

were summed up in order to derive error matrix based on wi@swas computed for a region as a whole.
Please note that with summation of all error matrices in a region some pixels are accounted more than once due
to the overlapping of the tiles. Depending on the classification outcome of the overlapping tiles same pixels might
have different values. This approach was selected in order to avoid selecting specific mosaicking method that
may produce different outcomes with spect to the mosaicking method on the project level that is to be decided

in future. Nevertheless, it gives general idea of the agreement of the static maps with existing LC maps in a region.

The results 0©A do not take into account binary maps: FIHS BU SIGSW seasonality, GSW_VJIAPE OA
for these maps is very high due to the presence of the class that represent all the other classes but the one of
interest for the map and therefore can be misleading.

3.2.1 Siberia

3.2.1.1 Overall benchmark accuracy

In Siberia there are 3 existing multipdéass land cover maps with which static product for Siberia region was
compared:ESADUEGIobPermafrostFROMGLCand GL30 During interxcomparison it was observed that GL30
contains some classes which are not included in the official product le§ygadequested more details about
classes from the map producer, however we did not receive reply by the day of conclusiocegging of static
products of the first production. Thus, results of inrt@mparison with GL3d Siberia were not reportefbr the

first production

Table24. Overall benchmark accuracy for whole Siberia

Existing dataset

E DUEGIobPermafrost 46%
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FROMGLC 50%

Given that there are many tiles the results@# per tile will be displayed in the form of maps of tiles with
associated values @A. There are ®A maps, one for intecomparison with FROM GLEdure5) and one with
ESA DUE Permafrogtigure6). Some of the tiles have motkan one value displayed. The second value is for
the tile that is underneath the displayed one. For most of the tilesQBgvalues for overlapping tiles is similar.

N
A
979 979% 100% 999/ 979%
869 7% 98% 85% 30% 24%
BT 1550 73% 7494 76% 60% 6395 21% B0
8% 610 13%) 7% 479 53% 20050 40% B
55% 39% 16%) 54%  s30 18%) 19%0%179) 32% 12%
8% 450 29% 50% g0 13%%) X erp 179 16%)
62% 09, 28% / 53%  g59 41% 170 307 12% 20% o5
2 oay, | 2% [ % oo | 23% [ 24%EEEEEV OIS  0% 40y,
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78% 74%| 69% | 56% [47% 47%\ 45% | 56% |72% 70% 520 57% 62%
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- T | T i
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[ E—

Figure5. OA, for each tile of static map in Siberidased on FROM GLC
The ESA DUE Permafrsste is smaller than the zoom area in Siberia therefore the appearance of the map is

different with respect to the previous map.
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Figure6. OA, for each tile of static map in Siberivased on ESA DUE Permafrost
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3.2.1.2

Table25. UA, andPA, for whole Siberia
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PA

Per class benchmark accuracy

Bareland

Cropland

41%

Forest deciduous broadlea

Forest evergreemeedleleaf

Grassland
Lichens and Mosses

Permanent ice and snow

Shrubland

Shrubland evergreen

53% | 0%

Water permanent
Water seasonal

54%

ESA DUE GlobPermafrg
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FNF

GHS BU S1

GSW seasonality
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3.2.2 Amazon

3.2.2.1 Overall benchmark accuracy

In Amazon there are 3 existing multiptass land cover maps with which static product for Amazon region was
comparedFROMGLCGL30and MapBiomasTable26is showing the consistency between static map in Amazon
and each of the existing land cover maps.

Table26. Overall benchmark accuracy for whole Amazon

Existing dataset OA

FROMGLC 62%
GL30 48%
MapBiomas 62%

As in thecase of Siberia, also for Amazon result®Afwill be shown in form of maps f@A with each of the
three existing land cover available in the regiowy, with respect to FROMELC is shown Irigure?7, with respect
to GL3CFigure8in and with respect to MapBiomas kigure9.

N
A
PAML: &2 oo oo @ o 0 O PP 50%4'5% 49%
o | el N T 7% Tl cae s, 5% 4%
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850 ol | Josmo] 2% 60% (6% gao | | fsgas| 55% [52%| 55%| soug | | 50%
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Figure7. OA, for each tile of static map iAmazon based on FROM GLC
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Figure8. OA, for each tile of static map ilmazon based on GL30

The MapBiomas dataset does not completely cover zoom area in Amazon therefore the appearance of the map
is different with respect to the previous two maps for Amazonia.
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Figure9. OA, for each tile of static map ilAimazon based on MapBiomas
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3.2.2.2 Per class benchmark accuracy

Table27. UA, andPA, for whole Amazon

Wetland Shrubby
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Wetland Herbaceou!

FROM GLC
GL30 14% 43% 34% 17%
MapBiomas 36% 59% 65% 40% 0%
FNF
GHS BU S1 PA 59%
AUE 80% 28%
GSW seasonality 15%
GSWv1 2 12%
FROM GLC 0% 36% 67% 69% 19%
GL30 0% 38% 38%
MapBiomas 3% 48% 69% 67% 27% 0%
FNF UA 68% 52%
GHS Bl$1 26%
AUE 54% 38%
GSW seasonality 12%
GSWvl1 2 21%

*AUE covers only partially 4 tiles out of 266 in Amazon.
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3.2.3

3.23.1

In Africa thereare 2 existing multiplelass land cover maps with which static product for African region were
compared:FROMGLCand GL30 Table28is showing the consistency between static map in Africa and each of

Africa

Overall benchmark accuracy

the existing land cover maps.

Results oDA will be shown in form of maps f@#4A with each of the two existing land cover available in the

Table28. Overall benchmark accuracy for whole Africa

Existing dataset OA
FROMGLC 44%
GL30 33%

region.OA with respect to FRONGLC is shown fRigurel0, with respect to GL3M Figurell.
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Figure10. OA, for each tile of static map ifrica based on FROM GLC
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Figurell OA,for each tile of static map irfrica based on GL30

3.2.3.2 Per class benchmark accuracy

Table29. UA, andPA, for whole Africa

S S =

= 8

- 7 el

()

5 g 2
= =

permanent
seasonal

FROM GLC
GL30

GHS BU S1
WSF PA
FNF
GSW seasonalit
GSW vl 2
FROM GLC 1%
GL30 43%)| 3%| 43%| 42%| 50%| 15%| 61% 9%
GHS BU S1 1%
WSF UA 5%
GSW seasonalit] 99% | KL%
GSW vl 2 32%

21%

63%
51%

3.2.4 Conclusions

Overall agreement of the static map with existing land cover maps in Siberia is arountidé24). The highest
agreement is in the northern parts of zoom area due to the dominance of water class which is generally well
classified Figure5 and Figure6). Agreement is slightly larger with FREIC then with ESA DUE Permafrost.
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between 50% and 70% ( For Siberia according td@ #ide25 classification of Forest class is relatively good, while

for Water and Water permanent class it varies from relatively good to excellent, depending on the existing
dataset with which static map is compared with. For other classes the results are lowpmrssithle to interpret.

Agreement of static map in Amazon with existing land cover maps in that region shows higher agreement than
in SiberiaOAin Amazon is 62% with respect to FR@WC and MapBiomas LC, while with respect to GL30 it is
48%. There is eple of patches of tiles where agreement with FRGMC Figure7) and MapBiomasHgure9)
exceeds 80%. Visual inspection or these patches showed that it is most probably associated with relatively
homogeneous forest landscape. Agreement with GEBgufe8) is generally lower compared to agreement with
other two maps in Amazon. Clasgse agreement with existing maps was analysed based on FRI(Mand
MapBiomas because results of ileomparison with them are similai@ble27). In case of Permanent water,
relatively well to good in case of Water and Forest and relatively well in case of Cropland and Grassland.

According to the AUE dataset Builp class is relately well classified, which is not evident from other datasets.
Given that AUE dataset is focused on big cities (Ribeirao Preto and partially Sao Paolo) it may indicate that
classification of buitup class is more successful in cities with respect td-opilkelsewhere. It might be affected

by homogeneity of built up class in cities.

For static map in Africa the agreement with existing HRLC is lower than with respect to other two régions.

with respect to FRONGLC is 44%, and 33% with GLT3b(e28). UA and PA (Table29) are indicating that the

Forest class is not classified as good as in Amazon or Siberia, and probably this is the reason behind low overall
agreement. Water permanent class has excellent agrest, while the agreement with Water is well. Visual
inspection ofOA for each tile of static mapor GL30 and FRORLC Kigurel0, Figurell) do not show any
meaningful patterns.

For further conclusions based on irkeomparison it would be important to have information about reliability of
the existing products in the regions of @émest for the project. The reliability of existing products could be
estimated using the validation dataset of the project.

3.3 HRLC historical mapgsfirst production

Historical maps in zoom area for Amazon were provided on 28/12/2020, for Siberia on 1&B2Q1&hd for Africa
on 18/03/2021.Table30 contains details about the number of tiles per each region and each historical product
available so far.

Table30. Number of tiles for each historical product

Year Region Number oftiles | Region Number oftiles Region Number oftiles

2015 | Amazon| 266 Siberia| 212 Africa | 291
2010 | Amazon| 266 Siberia| 215 Africa | 290
2005 | Amazon| 266 Siberia| 215 Africa | 291
2000 | Amazon| 263 Siberia | 213 Africa | 291
1995 | Amazon| 266 Siberia| 205 Africa | 279
1990 | Amazon| 262 Siberia | 208 Africa | 273

3.3.1 Amazon 2015
Following existing land cover maps are used for het@nparison of historical products for 2015:

1 FROM GLC 2015
1 MapBiomas 2015
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3.3.1.1 Overall benchmark accuracy

There are 3 existing multiplelass land cover maps for year 2015 with whiigtorical product for Amazon region
was comparedFROMGLC TerraClass and MapBiomdable31is showing the consistency between historical
map in Amazon and each thfe existing land cover maps.

Table31. Overall benchmark accuracy for whole Amazon in 2015

Amazon results dA will be shown in form of maps f@A with eachof the three existing land cover available

Existing dataset Oh

FROMGLC 57%
MapBiomas 57%
TerraClass 63%

in the regionOA with respect to FROMELC is shown fRigurel2, with respect to MapBiomakigurel3in and
with respect to TerraClass kigurel4.
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Figurel2. OA,for each tile 0f2015 historicalmap in Amazon based on FROM GLC

The MapBiomas dataset does not completely cover zoom area in Amazon therefore the appearance of the map
is different with respect to th&ROMGLOnap for Amazonia.
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Figurel3. OA, for each tile 0f2015 historicaimap in Amazon based oklapBiomas

TheTerraClasslatasetcovers only small portion of theoom area in Amazon therefore the appearance of the

map is different with respect to thprevious twomaps for Amazonia.
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Figurel4. OA; for each tile of 2015 historical map in Amazon basedTerraClass
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3.3.1.2 Per class benchmark accuracy

Table32. UA, andPA, for whole 2015Amazon
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3.3.2 Amazon 2010
Following existing land cover maps are used for iet@nparison of historical products for 2010:

FROM GLC 2010
GL30 2010
MapBiomas 2010
TerraClass 2010

GUF 2011

FNF 2010

GSW seasonality 2010
GSW v1 2 2010

=4 =4 —8 4 _a _98_9a_2

3.3.2.1 Overall benchmark accuracy

There are 4 existing multiplelass land cover maps for year 2010 with which historical product for Amazon region
was comparedFROMGLC GL30, TerraClass and MapBionEable33 is showing the consistency between
historical map in Amazon and each of the existing land cover maps.

Table33. Overall benchmark accuracy for whole Amazor2dl0

Existing dataset Oh

FROMGLC 46%
GL30 44%
MapBiomas 51%
TerraClass 67%

Amazon results @A will be shown in form of maps f@A with each of the four existing land cover available
in the regionOA with respect to FROMGLC is shown iRigurel5, with respect to GL3Bigurel6, with respect
to MapBiomadrigurel?7 and with respect in and with respect to TerraClasBigurel8
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Figurel5. OA,for each tile 0f2010 historicaimap in Amazon based on FROM GLC
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Figurel6. OA, for each tile 0f2010 historicaimap in Anazon based or5L30

The MapBiomas dataset does not completely cover zoom area in Amazon therefore the appearance of the map
is different with respect to th@reviously displayechaps for Amazonia.
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Figurel7. OA, for each tile 0f2010 historicaimap in Amazon based oklapBiomas

TheTerraClasslatasetcovers only small portion of theoom area in Amazon therefore the appearance of the
map is different with respect to thprevious threemaps for Amazonia.
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Figurel8. OA; for each tile of 20D historical map in Amazon based drerraClass
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3.3.2.2 Per class benchmark accuracy

Table34. UA, andPA, for whole 2010Amazon
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FROM GLC 12% | 55% | 42%
GL30 58% | 35%
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GSW seasonality 15% 55%
GSW v1 2 14% 4%
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GSW v1 2 37% 5%
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3.3.3

Amazon 2005

Following existing land cover maps are used for iet@mparison of historical products for 2005:

1 MapBiomas 2005
1 TerraClass 2004
1 FNF 2007
1 GSW seasonality 2005
1 GSW vl 22005
3.3.3.1 Overall benchmark accuracy

There are 2 existing multiplelass land cover majsr year 2005 with which historical product for Amazon region
was comparedTerraClass and MapBiomagable 35 is showing the consistency between historical map in
Amaza and each of the existing land cover maps.

Table35. Overall benchmark accuracy for whole Amazon in 2005

Existing dataset Oh
MapBiomas 55%
TerraClass 75%

Amazon results dDA will be shown in form of maps f@A with eachof existing land cover available in the
region.OA with respect to MapBiomas is shown kilgure19, and with respect to TerraClassHigure20. As it
can be seen from the figures none of the available land cover is as large as the zoom area.
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Figurel9. OA, for each tile 0of2005 historicaimap in Amazon based oklapBiomas
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3.3.3.2 Per class benchmark accuracy

Table36. UA, andPA, for whole 2005 Amazon
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3.3.4 Amazon 2000
Following existing land cover maps are used for hetmparison of historical products for 2000:

MapBiomas 2000

GL30 2000

GHS BU LDS 2000

TreeCover 2000

GSWseasonality 2000

GSW v1 2 2000

1 AUE2000(Sao PaoloR001 (Ribeirao Pretp

=a =4 —a —a —a -9

3.3.4.1 Overall benchmark accuracy

There are 2 existing multiplelass land cover maps for year 2000 with which historical product for Amazon region
was comparedGL30 and MapBioma$able37 is showing the consistency between historical map in Amazon
and each of the existing land cover maps.

Table37. Ovemll benchmark accuracy for whole Amazon in 2000

Existing dataset Oh
GL30 43%
MapBiomas 50%

Amazon results dA will be shown in form of maps f@A with each of the four existing land cover available
in the regionOAwith respect to GL30 is shownkigure21, and with respect to MapBiomas kigure22.
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Figure21. OA, for each tile 0of2000 historicaimap in Amazon based o8L30

The MapBiomas dataset does not completely cover zoom area in Amazon therefore the appearance of the map
is different with respect to th&L30mapfor Amazonia.
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Figure22. OA, for each tile of200historical map in Amazon based dWlapBiomas
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3.3.4.2 Per class benchmark accuracy

Table38. UA, andPA, for whole 200 Amazmn
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3.3.5 Amazon 1995
Following existing land cover maps are used for ietnparison of historical products for 1995:

1 MapBiomas 1995
1 GSW seasonality 1995
T GSWvl121995

3.3.5.1 Overall benchmark accuracy

There is only 1 existing multiptdass land cover mapMapBiomasg; for year 1995 with which historical product
for Amazon region was comparefiable39 is showing theconsistency between historical map in Amazon and
the existing land cover map.

Table39. Overall benchmark accuracy for whole Amazon in 1995

Existing dataset

MapBiomas 56%

Amazon results @A will be shown in form ofmaps forOA, . OA with respect to MapBiomas is shownkigure
23. The MapBiomas dataset does not completely cover zoom area in Amazon
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Figure23. OA, for each tile 0f1995 historicaimap in Amazon based oklapBiomas
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3.3.5.2 Per class benchmark accuracy

Table40. UA, andPA, for whole 1995Amazon
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GSW easonality | UA 45% | 4%
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3.3.6  Amazon 1990
Following existing land cover maps are used for ietanparison of historical products for 1990:

1 MapBiomas 1990

1 GHSBULDS 1990

1 GSW seasonality 1990

1 GSWv121990

1 AUE 1988 (Sd@aolo), 1990(Ribeirao Pretp

3.3.6.1 Overall benchmark accuracy

There is only 1 existing multiptdass land cover mapMapBiomasg; for year 1990 with which historical product

for Amazon region was comparefable4lis showing theconsistency between historical map in Amazon and
the existing land cover map.

Table41. Overall benchmark accuracy for whole Amazon in 1990

Existing dataset

MapBiomas 56%

Amazon results @A will be shown in form ofmaps forOA,. OA with respect to MapBiomas is shownRigure
24. The MapBiomas dataset does not completely cover zoom area in Amazon
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Figure24. OA, for each tile 0f1990 historicaimap in Amazon based oklapBiomas

3.3.6.2 Per class benchmark accuracy

Table42. UA,andPA, for whole 199 Amazon
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3.3.7 Siberia 2015
Following existing land cover maps are used for hatmparison of historical products for 2015:

FROM GLC 2015
GHS BU L2914
GSWseasonality 2015
GSW v1 2 2015

FNF 2015

WSF 2015

= =4 -8 a8 —a 9

3.3.7.1 Overall benchmark accuracy

There is single existing multiptdass land cover maps for year 20IHROMGLGC with which historical product

for Siberia region was comparediable43is showing the consistency between historical map in Siberia and each
of the existing land cover maps.

Table43. Overall benchmark accuracy for whole Siberia2i®15

Existing dataset

FROMGLC 53%

Siberia results dA will be shown in form of maps f@A with existing land cover available in the regi@#
with respect to FROMGLC is shown iRigure25.
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Figure25. OA; for each tile 0f2015 historicaimap inSiberiabased on FROM GLC
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3.3.7.2 Per class benchmark accuracy

Table44. UA, andPA, for whole 2015 Siberia
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3.3.8

Siberia 2010

Following existing land cover maps are used for iet@nparison of historical products for 2010:

GL30 2010
GUR2011

= =4 —a —a —a 2

FNF 2010

3.3.8.1

FROM GLC 2010

GSW seasonality 2010
GSW v1 2 2010

Overall benchmark accuracy
There are 2 existing multiplelass land cover maps for year 2010 with which historical product for Siberia region
was comparedFROMGLCand GL30Table45is showing the consistency between historical map in Siberia and

each of the existing land cover maps.
Table45. Overall benchmark aceacy for whole Siberia in 2010

Siberia results dA will be shown in form of maps f@A with each of the two existing land cover available in

Existing dataset Oh
FROMGLC 53%
GL30 53%

the region OA with respect to FROMELC is shown iRigure26, and with respect to GL3Bigure27.

53% 47%

65% 58%
78%.
\

51%

50% | 39% 44%

52% ,' 50% 34%

{00:]

66% 69%
I\
o

4%

65%

[
6% |

7% | Si%

51% 40%,

37% | 43% 37% 44%,

70%70% l 66%

— —
48% \45%45% ,l % | 6% | 42%42% | 53%
|

38% o l‘ s0% | ek

" 42% 28% 31% 4% | 41% 47% |1] 57% T
7% | a2% 359 4% | 45% 43% ‘ o0 | 549
69% ‘ 70% 66%

70%

62%

171%  66%
57% 58% | sgu

53%
| | 576 s3% |

7305 73%. 71%

67%

(L =

250

37% l 2% gy |

45% | 3gq, 40%

sa% | 52% 54%‘

2 P
6% |senn st |.
R ke s

38%

39%

54%

61%

36% 11 36% 36% | 6% I—

SA%I) ssshses | ELE
g% | 41% 43% | e
|

48% | 62% 61%| s0%

45% ‘4“‘8% 5ﬂ%| 56%

Si% o3 sew| 5%

|I
4% [4gop S19 | 1%
70% | 67% 63% | 9%

o |
0% lsion  seon | S2%

500 km
]

OAb FROM-GLC 2010 []20-40% [] 60 - 80 %

Hlo-20%

[J40-60% [ 8O-99%

Figure26. OA; for each tile 0f2010 higorical map inSiberiabased on FROM GLC
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Figure27. OA, for each tile 0f2010 historicaimap inSiberiabased onGL30
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3.3.8.2 Per class benchmark accuracy

Table46. UA, andPA, for whole 2010 Siberia
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3.3.9 Siberia 2005

Following existing land cover maps are used for ket@nparison of historical products for 2005:

1 FNF 2007
1 GSW seasonality 2005
1 GSW vl 2005

3.3.9.1 Overall benchmark accuracy
For year 2005 other multiptelass land cover do not exist, therefdé cannot be reported.

3.3.9.2 Per class benchmark accuracy
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Table47. UA,andPA, for whole 2005 Siberia
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3.3.10 Siberia 2000

Following existing land cover maps are usadnter-comparison of historical products for 2000:

1 GL30 2000

1 GHS BU LDS 2000

1 TreeCover 2000

1 GSW seasonality 2000
1 GSWv1 22000

3.3.10.1 Overall benchmark accuracy
There is single existing multiptéass land cover maps for year 200GL30- with which historic&product for

Siberia region was comparedable48is showing the consistency between historical map in Siberia and each of

the existing land cover maps.

Table48. Overall benchmark accuracy for whole Siberia in 2000

Existing dataset

GL30

50%
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Siberia results dA will be shown in form of maps f@A with existing land cover available in the regi@#
with respect to GL30 is shown kigure2.
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Figure28. OA, for each tile 0f2000 historicaimap inSiberiabased onGL30
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3.3.10.2 Per class benchmark accuracy

Table49. UA, andPA, for whole 20 Siberia
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GL30
GHS
TreeCover
GSW
seasonality
GSWv1 2
GL30

GHS

TreeCover
GSW
seasonality
GSW vl 2

PA

46%
39%

55%

UA

15%
13%




Ref

CCI_HRLC_PBM.1_PVIR

-esa

Issue

Date

Page

2.revl

01/02/2023

68

high resolution
land cover
ccl

3.3.11 Siberia 1995

Following existing land cover maps are used for ket@nparison of historical products for 1995:

1 GSW seasonality 1994

1 GSWv121994

3.3.11.1 Overall benchmark accuracy
For year 1995 other multiptelass land cover do not exist, therefdé cannot be reported.

3.3.11.2 Per class benchmark accuracy
Table50. UA,andPA, for whole 1995Siberia

3.3.12 Siberia 1990

GSW seasonality

GSW vl 2

GSW seasonality

GSWv1 2

nt

Water permane

c
c
()
7]
@©
Q
7]
I3
2

Following existing land cover maps are used for ietanparison of historical products for 1990:

1 GHSBULOS90

1 GSW seasonality 1990

1T GSWvl21990

3.3.12.1 Overall benchmark accuracy
For year 1990 other multiptelass land cover do not exist, theref@é, cannot be reported.

3.3.12.2 Per class benchmark accuracy
Table51. UA,andPA, for whole 199 Siberia

GHS

GSW seasonality PA

GSWv1 2

GHS

GSW seasonality UA

GSWv1 2

I IWater permanent

Water seasonal

3.3.13 Africa 2015

Followingexisting land cover maps are used for inbemparison of historical products for 2015:
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FROM GLC 2015
WSF 2015

GSW vl 2 2015

GSW seasonality 2015
GHS 2014

FNF 2015

= =4 —a 8 —a 9

3.3.13.1 Overall benchmark accuracy

There issingle existing multiplelass land cover maps for year 20IHROMGLGC with which historical product

for Africa region was comparediable52 is showing the consistency between historical map in Africa and the
existing land cover map.

Table52. Overall benchmark accuracy for whole Africa in 2015

Existing dataset O/

FROM GLC | 46%

Africa results 0OA will be shown in form of maps faDA with existing land cover available in the regi@#
with respect to FRONGLC is shown iRigure29.

Figure29. OA, for each tile 0f2015 historicaimap inAfricabased on FROM GLC

3.3.13.2 Per class benchmark accuracy
Table53. UA, andPA, for whole 2015 Africa

Shrubland
permanent
seasonal
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FROM GLC
GHS PA 42%
WSF 33%

99%







































































































































































































