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H2020 ERA-PLANET Project

ERA-PLANET

THE EUROPEAN NETWORK FOR OBSERVING OUR
CHANGING PLANET

H2020 Topic

SC5-15-2015: Strengthening the European Research Area in the
domain of Earth Observation

The overarching goal of ERA-PLANET is to strengthen the European
Research Area in the domain of Earth Observation in coherence with the

European participation to Group on Earth Observation (GEO) and the
Copernicus.

The main objective is to strengthen the leadership of Europe in GEO
2015-2025 Work Plan implementation
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Project participants

35 participants with budget
of 11 million Euro from EC-
European Commision

Co-Fund Action: 1St part
from EC - 2" part from
countries-participants

Coordinator from Ukraine —
Space Research Institute

NAS Ukraine and SSA
Ukraine
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ERA-PLANET

Integrative and Comprehensive
Understanding on Polar
Environments

g, URBan Solutions for air Essential Variables workflows for Integrated Global Observing
gasters and city growth resource efficiency and Systems for Persistent Pollujs
environmental management
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SMURBS - SMart URBan
Solutions for air quality,

disasters and city growth
Coordination of national and

regional programs in environmental
monitoring of Smart Cities.

Directions:
Air quality

Urban growth
Disasters (peat fires)



SMURBS services we are involved

Precursors of our services:
* Air quality — PM, chemical contaminations

* Urban growth — CLMS Urban Atlas extension (temporal
resolution and coverage)

* Disasters — peat fires monitoring based on thermal
bands of satellite data

Urban related essential variables and SDG
indicators

Dashboard



UA_UrbanAtlas_2012

Greater City Boundary

City Boundary

Land Use vector

11100: Continuous Urban
fabric (S.L. > 80%)

11210: Discontinuous
Dense Urban Fabric (S.L.:
50% - 80%)

11220: Discontinuous
Medium Density Urban
Fabric (S.L.: 30% - 50%)
11230: Discontinuous Low
Density Urban Fabric (S.L.:
10% - 30%)

11240: Discontinuous very
low density urban fabric
(S.L. < 10%)

11300: Isolated Structures

12100: Industrial,
commercial, public, military
and private units

12210: Fast transit roads
and associated land

12220: Other roads and
associated land

12230: Railways and
associated land

12300: Port areas
12400: Airports

13100: Mineral extraction
and dump sites

13300: Construction sites

13400: Land without
current use

14100: Green urban areas

14200: Sports and leisure
facilities

21000: Arable land (annual
crops)

22000: Permanent crops
23000: Pastures

24000: Complex and mixed
cultivation patterns

25000: Orchads
31000: Forests

32000: Herbaceous
vegetation associations

33000: Open spaces with
little or no vegetations

40000: Wetlands
50000: Water

SMURBS, Urban Atlas

Service
Urban Atlas — Copernicus service for cities with population more than 100
thousand
5 m SPOT data, 2006, 2012 for Europe only

https://data.europa.eu/euodp/data/dataset/data urban-atlas

The aim of SMURBS:

Developing of technology for every year analog constructing (expanding of
Copernicus service) for all cities based on free data
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Method and data

* Data:
— Open Street Map

— Map of classification by own development
— Thermal map based on Landsat-8 thermal bands

e Methods:

— Methods of segmentation (percentage of buildings,
water, etc)

— Geostatistics



SMURBS, Urban Atlas
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Correlation of temperature and building density
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Correlation of temperature and green areas

|
|

-“\

» U '::\‘Temp?_r,a’[ure



JRC Human Settlement Layer Validation

* Copernicus Service
A raster that covers all cities

* Objective of SMURBS:

— Create a global product validation technology using
national data and product sets

— Method:

- Validation using own Earth's surface maps
- Ground Scan + Estimation of Accuracy
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I SRISettlement Layer and GHSL - common part [l GHSL B SRI Settlement Layer
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SMURBS, GHSL validation

Kyiv 2016
Il Artificial

B Grassland
I Trees/Shrubs
B Water

B Others

7.5 10km
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GHSL(2016) SRI Settlement Layer (2018)

1 SRISettlement Layer and GHSL - common part [l GHSL B SRI Settlement Layer
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Information System Development

Kyiv SMURBS Air Quality SYSTEM
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GEOEssential, Generalisation of the EV

concept across SBAs and knowledge base
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Scenarios

Global WB FAO IAE UN-WATER IPCC IPBES
policy Water

Eu{opean Raw Agriculture Energy Framework Climate Biodiversity
policy materials policy strategy Directive strategy strategy
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SS : 4 National statistics
opernicus and other data sources

Global Earth Observation System of Systems Europe’s eyes on Earth
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Indicator 15.1.1, 15.3.1 and 2.4.1
workflow realization in Vlab

In-situ data Crop classification
. e b . \ T t-_"w 7 ’ﬁ'\-.
3 "t- ‘.Q %
BN, g g

15.1.1 Forest area as a
proportion of total land
area

15.3.1 Proportion of land
that is degraded over
total land area

Land productivity

2.4.1 Proportion of
agricultural area under
productive and
sustainable agriculture

http://vlab.geodab.eu/
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Essential variables monitoring.<
workflow

Input Data Nexus Approach Model Models Outputs Essential Varibles

Remote Sensing Data Food Variables

Satelite Images:
eSentinel-1
eSentinel-2

elLandsat-8 ————  Google Earth Engine
Satelite Products: Analytic
NDVI
Woater Variables
LY o

W, ¥ TensorFlow

In-Situ Data

oot
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CGMS/WOFOST/WGEN
Outputs:

| Crop Leaf Area Index
Crop Green Area Index
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. " Land Cover Type
F d Data
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Crops Development Stage

| Total Biomass
| Total Amount of Water in |

Weather Data Model CGMS/WOFOST/ the Soil Profile Energy Variables
; elncoming Global WGEN Water Uptake Surface atmospheric
OpEricUs  shortwave I Soil Water Content pressure
Radiation = ___ Daily Precipitation Land surface
eMinimum -’ BioMA Cumulative Precipitation temperature
Tem!serature Soil Mosture Surface air
°_'I\_nax'muT B JRC I Soil Evaporation temperature
empera ure EURDPEAN COMMISSION ;
eVapour Pressure CropML-WOFOST | Vapour Pressure Solar Surface
*Wind Speed — | Sail S.urface Temperature +4 Irradiance and its
ePrecipitation Stochastic Climate Soil Temperature on | components
.snOWdepth Simu|ati0n MOdEI = Ground LE\IE.l %Land use, Land cover
Air Temperature Min/Max
i Irradiation ;4 Wind speed ‘
| Wind Speed




:’E :SENTIAL ’

[ ERA-PLANET ]

15 ON LAND

Susttainable Development Goals:

&N SMUABS

ERA-PLANET

@ Seveioment GLIALS

2.4.1 —
15.3.1 i

Essential
variables
monitoring
workflow

Disasters monitoring (peat fires)

Aerosols over Kiev

Results usage:
Ministry of Ecology and Natural
Resources of Ukraine

Results usage :
Urban Atlas,
Kiev city state administration




Cooperation

- Land Degradation Neutrality Assessment (UN CCD) —
Ministry of Ecology and Natural Resources of Ukraine

- Crop Areas assessment - Ministry of Agrarian Policy and
Food of Ukraine, World Bank

THE WORLD BANK

- Urban Atlas + AQ monitoring - Kiev city state s
administration

- Crop vyield, crop production - GEOGLAM EGEOGLAM

Global Agricultural Monitoring

- Cloud services deployment + S urban
development of dashboard- U-TEP (DLR) tep
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Thank You for attention!
nataliia.kussul@gmail.com



