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e STORM - Automatic image processing chain
e Earth observation applications

* Application of Sentinel-2 Time Series Data for Crop
Identification and Crop Stress Monitoring

 Automatic Recognition of Vegetation Parameters
from Satellite Data and Ground Measurements for
Drought Monitoring

* Where to go



SPACE-SI microsatellite ready for launch

< 70 kg satellite for
Earth observation

2.8 m GSD from 600
km

Four spectral
channels (G, B, R, IR)
High-definition video
Real-time imaging and
video streaming over
Slovenia







Automatic preprocessing of satellite imagery

increasing amount of remote sensing data (a
great portion rarely used)

automatic processing and fast delivery
of products generated from recently

end-users having:

> precise expert needs

> basic knowledge of web mapping

> limited or no knowledge about satellite
data capabilities




STORM - processing workflow

0. Optical satellite image ingestion

(including metadata)

1. Geometric corrections
(production of orthoimage)

2. Atmospheric corrections
Topographic corrections

3. Product generation
(thematic processing)




STORM - Supported sensors

e RapidEye (6.5 m)
 WorldView-2 (2 m)
e THEOS (15 m)

* Pleiades (2 m)

e SPOT6,7 (6 m)

e Landsat 4-8 (30 m)
e PROBA-V (100 m)
e Sentinel-2 (10/20/60 m)
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STORM geometric corrections
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STORM topographic correction

RapidEye
Landsat 8

PROBA-V

before after



STORM products
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Remote sensing applications

* land use classification and change detection
* disaster monitoring

e drought monitoring

* vegetation development cycle monitoring

e agricultural subsidies

e forest monitoring

* high precision relief and digital elevation modelling
* natural disasters

e urbanization

* topographic and thematic mapping

* archaeological site observations
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Drought detection . :
Use satellite data to map tempotakevolution of
drought' | )
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Drought detection
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Vegetation anomalies

 Nova Gorica, MERIS 10 days NDVI composits
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Data: © ESA, © NASA, © ZRC SAZU, ® GURS, © MKO, © SFI




Drought 2006-2014
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Real time monitoring of agricultural areas

_Using high temporal:and spatial resolution data
foragriculture
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Time series — RapidEye 2011
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Data processing for agriculture

B CollEL IO CROP RECOGNITION CROP TYPE CROP STRESS ONLINE GIS
DA DETECTION MODELLING DISSEMINATION TOOL
CONSTRUCTION
ORIGINAL SATELLITE ATTRIBUTE ANALYSIS STATISTICAL PATTERN RECOGNITION AUTOMATICALLY
IMAGE TIME SERIES FOR CROP TYPE MODELLING FOR CROP STRESS DERIVED CROP MASK,
DATA SEPARABILITY and DETECTION CROP TYPE AND CROP
. STRESSMAPS .

(RapidEye, SPOTS5,
Landsat8 + Sentinel-2)

+

GROUND TRUTH DATA

+

SATELLITE IMAGES

DERIVED DATA
ANNUAL CROP MASK at
+ 10 m + CROP AREA

REFERENCE DATA

St

University of Ljubljana, Sinergise
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Crop classification

Crop mask

| no cata

I o0 cop

[ erep

s 2 ] Lo
T —

Crop type
no data
- olher crop
7] maae
| wheal
Crop mask confidence e
| barley
0
jn.07m it ] oil pumpkin
{075-025 - rapeseed
08s5-09s - triticals
0Bgs-1
- unknoan crog of non crop
4 2 0 4n
I — 4 2 0 4am
I ——



Ljubljana



Heat island hot spots




Urban Heat Island monitoring

e from April 2013 for Ljubljana
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Land cover mapping

* 2.5km?, 1% area, 25% population
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Land cover

Other green areas
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Changes




Conclusions

* Experience in satellite based Earth observation
* Ready to process high volume of data

* Working with medium, high and very high resolution
data

 Worked in Europe, Africa, Asia and America

* Products and services are operational or
preoperational

* Development of new processing algorithms and tools



Providing Sentinel-1, 2 and 3 services and data

 Develop demonstrated services based on Sentinel data

Providing data processing and services for users

e Earth observation data processing support to end users

Participation in ESA programs and ITTs
e Earth Observation Envelope Programme (EOEP)
e Data User Element (DUE)
e Value Adding Element (VAE)
e Scientific Exploitation of Operational Missions (SEOM)

Earth observation missions beside Sentinels
* Proba-V and its continuation
 Earth Explorers, e.g. EarthCARE, Biomass, Florescence Explorer
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