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Alpine Regional Initiative (eo4alps)

Application oriented activities: support

geoinformation needs relevant to the
> EO 4 ALPS Alpine region

The Alps from Space Workshop

27-29 June 2018 | Innsbruck, Austria
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Users - Alpine convention &EUSALP

- Alpine Convention: Regional environmental
protection and management initiative

. Sustainable development
.- Preservation of the alpine ecosystems

.  EUSALP: European macro-regional strategy
for the Alpine region (Endorsed by EU)

.+ Focus on alpine-specific challenges -
ensuring sustainable development.
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ECO4Alps - project overview

- Characterisation of alpine ecosystems

extent and changes

- Analysis of the resilience of alpine
ecosystems to climate

- Direct and indirect impacts of natural
hazards on alpine ecosystems

== Development of 6 services
integrated in a cloud environment
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The Alpine Convention and EO4Alps — needs and Cesa

services

Green economy S1: Ecosystem mapping ]

Climate /82 Forest disturbance |
/

[ Spatial planning \ S3 Forest phenology ]

R /
Mountain /
[ - [S4: Fire recovery ]

forests&agriculture

Natural hazards

~——— [S5: Grassland management |

W

[ Biodiversity >~[S6: Grassland abandonment |
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1. Ecosystem mapping service

Need:

Service:

: _ image Local land cover map
Changes in the extent of ecosystems -> human impacts g T T T W

and loss of biodiversity (flora and fauna).

European datasets (CLC, HRL) don’t represent all
ecosystem equally well

Regional product, comparable across time and space
(consistent, harmonized and updateable)

Information on the spatial distribution of land cover

Land cover classification legend addressing alpine CORINE LC map HR '—?ye; forest and
grassian
ecosystems

User-defined minimum mapping unit
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1. Ecosystem mapping service

Method: Multi-temporal classification of
Sentinel-2 data based on spectral-temporal
features and reference data

Main products:

- Ecosystem map

- Land cover statistics

Additional outputs:

- Class probabilities (pmax)

- Accuracy assessment

Product example
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Exemplary ecosystem map for the target year 2019

8

- =W 411 = 1011 O

me BN e Bl 2 2= E = B m ¥l

2 THE EUROPEAN SPACE AGENCY



2. Forest disturbance service

Need:
- Changes in forest disturbance regimes

- Global datasets miss small-scale
disturbances and do not provide temporal
iInformation

- European datasets (e.g. HRL) don’t offer
frequent updates

Service:

- Spatial information on forest cover changes

$£¢,

+ Temporal information on the timing of the Impact of the storm Vaia 28.-30.10.2018

change event
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2. Forest disturbance service

Meth Od . Data pre-processing R
52 BOA & LSS EBOA

reflectances 10/30 m

Calculate NDVI and quality information

- BFAST for extraction of breakpoints related to forest | | oaaimpuioupt |

Disturbances

Mask non-forest

HRL Forests DLT

Resample NDVI to 30 m

—

Mask with Quality Band

- Forest cover map for masking
. Create r stars object
Main products:
- Annual forest disturbance maps J (koo
U t ” bfast processing / ) -
pon requeS (Sma areaS) F‘erfnrmfunctinnfitting — maggitrtgde
Addltlonal prOdUCtS: Extract break points, magnitude, n valid obs ) .
i \ n valid %tasewatinns
- Magnitude of deviation from fit — Quality of Detection ‘ -
Data post-processing
° Number Of Valld Observatlons - Quallty Of DeteCtlon Enrich with meta information: FWEStT}'FlE.
_ _ _ Forest Structure. - —»[Aggregated Statistics
- Forest Type / Forest Density / Altitude — Thematic Create outout statisics
Interpretation .
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2. Forest disturbance service

Polygons
1 ]

LB On-demand processing ' |
| ~~ onuserdefined AOI
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3. Forest phenology service

Differences in End-Of-Season (EOC) between ,normal*
years (2010-2014) and ,dry“ year (2015) detected by time
series analysis of fAPAR showing that forests react to this
more and more common climatic anomaly in the alpine
region (BOKU master thesis)

Deciduous
forest
mask

Whole image
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End Of Season Difference [days] ¢ 10 20 30 40 km
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3. Forest phenology service

Data pre-processing R or Python
Methods- [SE BOA & LSS BOA
: reflectances 10/30 m I—P Calculate NDVI and quality information

« EOS calculation using NDVI time series (TIMESTAT)
*  Multi-annual trend analysis (S2 + ...)
Derive quality information on time series

« Evaluate linkages to specific weather pattern (e.g. dry ek o torect

TIMESAT

Calculate winter MDWI

Configuration pre

o

Smaoath and interpolate time series Data input’output

summer) [ HRL Forests DLT ]—» Convert to TIMESAT file format
Create TIMESAT time series
Main products: i

TIMESAT processing

. End-of-season
. End-of-season trend

Perform function fitting

Extract seasonality

Export seasonality

|

Data post-processing —

Additional outputs:

End-of-season

AR

. . 30m

° End-of-season quallty Configuration post Convert end-of-season —=
nd-of-season
- End-of-season trend quality (p-value) Update quality mfnrmftlun on time series | auaity30m
1 - [ End-of-season
Trend-processing ———:-‘ trend 30 m

Configuration trend Calculate trend of end-of-season
End-of-seazon
Derive trend quality information —P. trend quality 30 m |
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3. Forest Phenology Products : End of Season, Trend EOS & esa

End-of-se
in day-of-)
246
253
260
267
274
281
288
295
302
309
316
323
330
337
344
351

Product example for 2013-2020

4+ | Bolzano -Bozen
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4. Fire recovery service

0.6
— Fire severity
W .
7 High
0.4 g
5
s
= Z | == Very high
z £
= 0.3
B High
BT
= o
0.2 -E"g
e = == = Very high
0.1

1994 1994 1995 1996 1997 1998 1999

NDVI response after fire events
showing differences related to tree
species and fire severity (Viana-Soto
etal., 2017)
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4. Fire recovery service

Product example for 2020

RN IR R el |
& ¥ | Product example for 2020

Method:

Selection of fire events

 Trend analysis on seasonal
NDVI composites

1

Main products:
Annual trajectory of forest

recovery | | | 2 o
e . - 7 : ~ -2
Seasonal trajectory of forest iv k_ HL}K M—x/‘ .:
recover A -
y Dorfer Nock -‘M}!:‘sme 3
150108 L Quality
" A e 0.75 . NWV\/\/\ ® o
Additional outputs: o | ' . o
. . NRGisemanner Noc 00- ® medium
«  Quality of annual trajectory et % - o mign

«  Quality of seasonal trajectory
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5. Grassland management service

Need:

- Grassland management and ecological status of
alpine grasslands are strongly linked

- Map grassland mowing frequency and timing of cuts

- No ready-to-use dataset available and mapping
initiatives (e.g. Sen4CAP) require specific

: : , , » Loss of species-
information of users (e.g. parcel information) rich meadows

Loss of habitats

Service:

- Spatial information on the timing of grassland

mowing events

Examples of alpine meadows

- Annual frequency of mowing events with different use intensity

17
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5. Grassland management service

Method: Time-series thresholding
techniques based on Sentinel-2

[ S2BOA & LS8BOA

reflectances 10 m

(" CORINE Land Cover, |

Data pre-processing

—— Calculate NDVI

«» Mask grassland/pastures

R or Python

Data input/output

High Resolution Layer /| Mask clouds :anﬁg_“ra“_c’”:-_-_-.h-'
Grassland
an Landsat 8 NDVI ‘
Curve Fit
Maln prOducts: - Select pixel for curve fitting
ol ?Tﬁgﬂatign_ > ® Perform curve fiting
Timing of mowing events
v
. Mowing Event Detection - ;
Day of the year (DOY)
Number Of mOWIng events Calculate difference between fitted Mowing Events
curve and NDVI -
mgm . Number Mowing
Additional products: B B il ol oo vl Events
¢ Configuration  >—» First Mowing
. . e Select mowing events based on: // A beforelafter 15.07.
First mowing event before/after " Time range of occurence ) e
- NDVI data values ¢ Mowing event quality
. . - Time interval between events | information
Mowing event quality i :
. . Post-processing
information
"_'_'______Conﬁguration' ___ # Derive statistics — h Mowing event statistics
18
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5. Grassland management service

First Mowing Event

- 1Y
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p, Number of Mowing Events
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https://express.converia.de/frontend/index.php?page_id=22743&additions_conferenceschedule_action=detail&additions_conferenceschedule_controller=paperList&pid=67377&hash=c776e75c85e004d67f4be4d17fd8c828b8a35e29aa57ddcccebaeedf5b48cd42

6. Grassland abandonment service

managed
abandoned

60

40+

20+

2204

PCO2 (14% of total variation)

40+

604

_80 Y ! 1 1 1 1 1 1 ]
80 80 40 20 0 20 40 80
PCO1 (31,8% of total variation)

Results of principal coordinate analysis (PCQO) of plant species
composition of managed and abandoned grasslands in three
test regions of Eastern Alps — Abandonment caused a marked
decrease in species richness illustrating the important of
regular mowing for maintaining species richness (Bohner et

al., 2018)
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6. Grassland abandonment service

Methods:

Mask of grassland pastures will
less than one mowing event
identified.

«  Abandonment index calculation

Main products:
Grassland abandonment

Additional outputs:
Quality of grassland abandonment

. certain not abandoned
. uncertain abandoned
. certain abandened

21
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Where are these services?

020, General public, Media,
NGO, Education

0..0 Commercial
Entities

...0 Research and Scientific ® Governmental
Communities - Organisations

o Exploitation - Scientific Data Public Sector Industry

= Layer SIANE Exploitation i Growth

S

=

= .

(] —_—

o (X X 3 e — e o ] | -

! Platform g !,f ﬂ;J =TT =

> : o T =t t] - P

Services Layer Identity ’a"' NﬁlotrflaIICosmmerciai
N i atform Services

Herpsment B Open Earth Engine  Data Cubes Proba v MEP induding Coll. /5

Copernicus =gl ) § i -

DIAS National/Commercial L= SiE i 1

Back-Office Mission Platforms “ﬁ:’#::ﬁ%?mﬁ':ia‘

Data Generation &esa '-_,; L ;:rﬁ;;l;:

Layer 11— =E

ol e > EUMETSAT  Si=:=o=mi
g Herltage Earth Explorer Copernicus Sentinels National/commercial

Infra-structure Third party Operations Operations Operations
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Integration with EODC - openEO

“load NDVI/S2/LE data over last
“compute Forest Phenology™ year for this 200x200 area”

A 1\ EO4ALPS System

Product Computation

_ o (Partner Code and Customisations on top of Docker)
“decompose computation into

200x200 tiles and supsrvise” Product Access 1 > f"“:‘*esi_’:": ned P ':“”"?'F ]
. interactively or as downioa "
® - (Map5tore & Custom Widgets)

S
S

Data Provisioning

Result Storage
Batch Workloads (Custom)

holds information about
available data and data

Data Si'nrqge —2 locations

(Open Data Cube ODC & Object Storage minio) manages data store for
generated products

Orchestration
(Momad / Custom Implementation)
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Current status

Task 1: User requirement consolidation
Compile a comprehensive list of key stakeholders
Inform stakeholder and user about Eco4Alps project
Setup of a structured questionnaire
Motivate stakeholder and users to participate in
guestionnaire (e.g. online workshop, personal contact)
Provide feedback to stakeholder and users

Task 2: Service Portfolio and Chain Specification
Provide feedback to stakeholder and users

Task 3: Service Chain Implementation and Testing
Inform stakeholders and users about service

implementation
Contact users and stakeholders for reference data

within calibration and demonstration site 3 services integ rated
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Large scale outputs produced

- Croatia

Emﬁia Herzegovina
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Next steps
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Conclusion esa

Respond to needs of Alpine stakeholders (Alpine Convention, EUSALP)
Characterise changes of alpine ecosystems extent and condition
Analyse resilience of alpine ecosystems to climate

Evaluate direct and indirect impacts of natural hazards on alpine
ecosystems

6 services with at least 30m resolution integrated with openEQO (available soon)

1. Ecosystem mapping 2. Forest disturbance 3. Forest phenology 4. Fire recovery 5. Grassland management 6. Grassland abandonment

On demand — define AOIl and time
Regionally tailored, adapt to specific temporal needs (frequent updates)

27
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Thank you!

Poster session today: An Earth Observation based Grassland Mowing
Detection Service for the Alpine Region E3.01 Alps Regional Applications
and Science
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