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S2GLC - SENTINEL-2 GLOBAL LAND COVER ¢:-esa

ESA project: Scientific Exploitation of Operational Missions (SEOM)
S2-4Sci Land and Water - Study 3: Classification

Development of classification methodology and strategy
for global mapping using Sentinel-2 images
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[1]IGBP DIS (GLCC), [2]UMD (U. of Maryland),
[6]GLCNMO, [7]CCI-LC, [8]GlobCover 2009, [9]FROM-GLC, [10]GlobeLand30,

S2GLC LEGEND

Existing Global Land Cover Databases:

[3]GeoCover-LC, [4]]GLC2000, [5]MCD12Q]1,

INSPIRE “Pure Land Cover Components”, EAGLE concept (EAGLE Group concept),
CORINE LC, Land Cover Classification System (FAO)

[ Hierarchical structure that can be modified

[11]GLC-SHARE

= Colour
1. 1. Artificial surfaces and constructions 1. 1. 1. Artificial surfaces and constructions
1. Non-Vegetated surfaces , 1.2. 1. Consolidated areas
1. 2. Natural material surfaces :
1. 2. 2.Un-Consolidated areas
2.1.1.Evergreen broadleaf tree cover
2.1.2.Evergreen coniferous tree cover
2.1.Woody vegetation 2.1. 3. Deciduous broadleaf tree cover
2. Vegetated surfaces 2.1.4. Deciduous coniferous tree cover
2.1. 6. Bush, shrub
. 2.2.1. Grass, herbaceous vegetation
2.2.Low vegetation
2.2.3.Burnt areas
3. Cultivated and managed areas 3. 1. Cultivated and managed areas 3.1.1. Cultivated and managed areas
4. 1. Inundated vegetation 4.1. 1. Inundated vegetation
6. Permanent snow covered surfaces|6. 1. Permanent snow covered surfaces 6.1.1. Permanent snow covered surfaces
7. Unclassified surfaces 7. 1. Surfaces permanently covered by clouds|7. 1. 1. Surfaces permanently covered by clouds
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Low resolution Global Land Cover Databases
for training

ESA Climate Change Initiative MODIS 300m
" GlobCover ESA MERIS 300m
~ GLCNMO Japan National Mapping Organization = MODIS 500m

MCD12Q1 (MCD)

University of Maryland /NASA MODIS 500m
Land Cover Type Product




Global LC classification strategy

Orieinal 5-2 d Classification Reference databases
riginal >-2 data S2GLC legend M-datasets
v ¥
Atmospheric corr‘ectlon »| Thematic transformation
& cloud masking
! ¥
\
Selection of S-2 Reference data
N-images M-datasets
! L !
\ \ —
) | Selection of training
S-2 image Extended cloud mask > pixels

Pixel Based Classification
Random Forest

Classification loop:
N-images, M-databases

Aggregated result ]

A 4

Pixels classified with low
prediction score

A 4

A 4

Final classification
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Vs

Multitemporal agreggation —an example 4 esa

. : Classification | Prediction
Time series 1, ..., 7 result score

Classification 1 Class 1 0.4
Classification 2 _ 0.6
Classification 3 Class 1 0.7
Classification 4 _ 0.4
Classification 5 Clouds -
Classification 6 0.7
Classification 7 Class 1 0.6

Estimation of a class label for a single pixel

Aggregation 1

DivByAll

Class 1=(0.4+0.7+0.6)/6=0.28

Class 2= 0,6/6=0.10
Class 3=(0.4+0.8)/6=0.18

Aggregation

Class 1

results
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Training data vs final result
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/s'%fcf; Processing Sentinel- 2 tile by tile (110x110km)
a4

China
LRI
‘ me B2 7] -wm‘
-,.,-- -7 1| Namibia

Italy

prototype
site

Area

[km?]

Sentinel-2 images

Databases used for training

global

Auxiliary

Germany 357 375 1956 CCI LC, GlobeCover | CORINE LC NDWI
301 230 2182 CCI LC, GlobeCover | CORINE LC NDWI

CClI LC, GlobeCover,
200750 GlobeLand30 _ NDWI
235 345 1228 CCl LC £ Ceiigaior NDWI
for Africa

&;‘n 32TMRE m Colombia 211 705 --- CCI LC, GlobeCover | Colombian LC - NDWI
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Classification results ¢-esa
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S2GLC Land Cover Map

2016

Prototype Site Germany

() Couds () vegatates surfaves ) Grass, hertacecus vegetaton ' 1
. Amficial surtaces . Evargreen condarous irea covar D Cuttwaled and managed areas “@"
@ coscicamdanas [l Deciduous seoadieat tea cover Inundated vagataton 5
@ urconscidmed aeas [l Bush. sreut B e vocies 0 25 %0 100 Km
(] Permanont snow caver A e |
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S2GLC Land Cover Map 2016 2

Prototype Site Italy 4 //:,, eSa
Legend
() Clouds

. Artificiat surfaces
B conscidated areas
@ unConsoldated areas
(] vegetatad surfaces
. Evergreen conrerous tree cover
@ Deciduous brosenf tree cover
B sush. stvud

) Grass, harvacecus vegetation
C] Cultivated and managed areas
Inundated vegetation
B aternodies

D Parmanent snow cover

0 5 100 200 Km
!
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S2GLC Land Cover Map 2016
Prototype Site China

:] Prototype Ste locabon

Legend .

(] Clouds [] Veoatated surfaces Grass, herbaceous vegatation @1

- Artifical surlaces - Evergroen coniforous tree cover D Cultvated and managed arcas ¥
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- UnConsolidated areas - Bush, shrub - Wataer bodies 0 25 50 100 Km
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S2GLC Land Cover Map 2016
Prototype Site Namibia
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[ Prototype Site location

S2GLC Land Cover Map 2016

Prototy
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Legend

() clouds

@ Aificial surfaces
. Consolidated areas
@ unConsolidated areas

D Vegetated surfaces
- Evergreen broadleaf tree cover D Permanent snow cover

pe Site Colombia
ARG S5 SRR e

@8 sush, shrub
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. Water bodies
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»
%Eb\ Conclusions ¢cesa

Aggregation advantages:

O Efficient alternative approach to analysis of multi-temporal image data
O Improvement of classification thematic accuracy
QO Significant reduction of the amount of cloudy pixels at the final image

L Effective batch processing of large image series

EOKPLDRE
SCERIN-6, Zagreb 2018 ‘@" IABG —aaeak O



S2GLC — Extension for Europe @ esa
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