
⮚ Objective of the Working Group Africa is to 
enhance capacities in Africa in the sector of Earth 
Observation (ΕΟ) from Space, in complement to 
other institutional efforts such as GMES & Africa.

⮚ Training of trainer’s program in FR, EN and PT: 

⮚ Phase 1: 10 modules provided to 30 
trainers 

⮚ Phase 2: supporting the trainers to 
implement a training session in their local 
communities

⮚ Webinars in FR, EN and PT for wider 
dissemination and engagement.

PROJECT OVERVIEW

Webinar 2:  Copernicus services and applications – part I
1.General introduction and webinar objectives

1.The Copernicus Services Part 1
Copernicus Marine Environment Monitoring Service

1. CMEMS overview and use cases in Africa (Fabrice 
Messal, MOi)

2. Use cases from GMES & AFRICA:
• in GHANA, Kwame Adu Agyekum, University of 

Ghana
• in South Africa, Marie Smith, CSIR

Copernicus Land Monitoring Service
1. CLMS overview and applications (Marco Clerici, JRC)
2. Use cases in Africa - Monitoring the water reservoirs in 

Burkina Faso (B. Palmaerts, ISSeP)

3. Meet the trainers and the plans for the Training phase 2:
Meet the trainer: Brighton Gwamagobe (Tanzania)

3. Other projects: EO4CEA – Earth Observation For Central East 
Africa; Giovanni Laneve (Sapienza University of Rome)

Agenda for today!



Kwame Adu Agyekum
Project Coordinator, Marine and Coastal Areas 

Management in North and West Africa (MarCNoWA)
University of Ghana

kaagyekum@ug.edu.gh

GMES & Africa use cases for WG Africa Webinar

mailto:kaagyekum@ug.edu.gh


12 Countries from West Africa

• Benin

• Cape Verde

• Cote d’Ivoire

• Gambia

• Ghana 

• Guinea

• Guinea Bissau

• Liberia

• Nigeria

• Senegal

• Sierra Leone

• Togo

6 Countries from North Africa 

• Algeria

• Egypt

• Libya

• Morocco

• Tunisia

• Mauritania

Marine & Coastal Areas Management in North and West Africa (MarCNoWA) 

Consortium

GMES & Africa Marine Consortium in North & West Africa
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AUC – EC Collaboration in Space/EO

Copernicus Programme: 

Ensuring access to Earth Observation data

To provide decision-makers with information and tools that 
would support effective marine and coastal resources 
management in western and North Africa. 



Policy Advocacy

• Raising awareness of geospatial information's role in SDG-aligned policy and 
decision-making.

Improved Environmental Monitoring

• Satellite monitoring of key ocean processes.

• Tracking fishing vessel traffic to combat IUU fishing.

• Detecting oil spills for cleaner oceans.

• Monitoring changes in coastal ecosystems, etc

Impact: supporting resource management using EO

Fishing density maps



Access to forecast model products



Enhanced Safety for Fishermen and Communities using Mercator products

• Providing ocean state alerts.

• Monitoring shoreline changes.

Impact: supporting resource management using EO

Mobile USSD code



Training and Capacity Building

• Developing skills EO data processing and visualization

• Developing insitu ocean measuring tools using IoT/Low Cost Sensors

Training and other future activities

Insitu ocean data collection

• Canoes and fishing nets as platforms 
to collect temperature, salinity etc.



              
             
             

rmc@ug.edu.gh

@ug_gmes

UG-GMES_Regional Marine Centre

Regional Marine Centre

https://gmes.rmc.africa/

Regional Marine Centre

Our dissemination channels

Thank You

mailto:rmc@ug.edu.gh
https://twitter.com/ug_gmes
https://www.youtube.com/channel/UCV3HzTAauLvHnBR0dv1nZew
https://web.facebook.com/RegionalMarineCentre/
https://gmes.rmc.africa/
https://www.linkedin.com/company/regional-marine-centre/?viewAsMember=true


Marine & Coastal Operations for 
southern Africa  and the Indian 
Ocean (MarCOSIO)

Dr Marié Smith
Coastal Systems and Earth Observation Research Group
Council for Scientific and Industrial Research (CSIR)

WG Africa – Training of Trainers Webinar #2                             27 February 2024



•One of 2 marine consortia within 
the GMES&Africa programme

•The MarCOSIO project is lead by 
the CSIR (South Africa)

•The project represents 12 
partners in 8 countries in 
Southern Africa and the Western 
Indian Ocean (WIO) region

GMES&Africa MarCOSIO overview

Reef 

conservation



Services

Policy and institutional Frameworks

Data Access

Knowledge Management and Cross Fertilization

Capacity Building

Outreach, Uptake and Dissemination

Project pillars



Aquaculture 
Support 
Service

https://ocims.csir.co.za/hab/app/# 

https://ocims.csir.co.za/hab/app/


The web-based viewers
The Aquaculture support service

High resolution near real time 
products from Sentinel 3

Low resolution gap-free 
products from CMEMS

• Web-based application for 
Aquaculture and Fisheries 
support in southern Africa

• Spatial coverage from north 
of Angola to Kenya

• Low latency 1km Chl-a & SST 
products from Sentinel 3

• 1-2 day latency gap-free SST, 
SST anomaly (5km, OSTIA) 
and Chl-a (4km, Globcolor) 
products from CMEMS

https://ocims.csir.co.za/hab/app/# 

https://ocims.csir.co.za/hab/app/


The web-based viewers
The Aquaculture support service

• Both the low resolution 
SST and Chl-a products 
already provide data for 
the large African lakes

https://ocims.csir.co.za/hab/app/# 

Globcolor Chl-a (4km)

OSTIA SST (5km)

https://ocims.csir.co.za/hab/app/


Coastal 
Ecosystems
Monitoring

Service

https://online.cyanolakes.com/marcosio/ 

https://online.cyanolakes.com/marcosio/


The web-based viewers
Coastal Ecosystems (Water Quality) Monitoring service

• In collaboration with CyanoLakes

• 300 m resolution Chl-a, turbidity, cyanobacteria, and 
floating vegetation products (near-daily)          [Sentinel-3]

• 10 m resolution vegetation indicator products and true color 
images ( every 5 days)                                           [Sentinel-2]

• Several locations around Africa, but can scale to other 
regions

https://online.cyanolakes.com/marcosio/ 

Enhanced vegetation product 
using Sentinel 2 

Graphical summary of 
micro-algae biomass

https://online.cyanolakes.com/marcosio/


Coral 
Bleaching 

Monitoring 
Service

https://ocims.csir.co.za/coralbleaching/ 

https://ocims.csir.co.za/coralbleaching/


The web-based viewers
Coral Bleaching Monitoring service

•  Gap-free satellite products 
derived from SST (5km 
resolution), providing 
information on potential 
bleaching alerts, immediate 
and accumulated thermal 
stress

https://ocims.csir.co.za/coralbleaching/ 

•Thermal stress products
Hotspots

Bleaching Alert

Degree Heating Weeks

SST Anomaly

https://ocims.csir.co.za/coralbleaching/


The web-based viewers
Coral Bleaching Monitoring service

•  Interactive graphical 
presentations of key monitoring 
sites showing historical 
information on SST within the 
past 12 months

https://ocims.csir.co.za/coralbleaching/ 
•Virtual stations

https://ocims.csir.co.za/coralbleaching/


Safety at Sea Service Abalobi Fisher App Ship Traffic Monitoring

✓ Aimed at small-scale fishers
✓ Low mobile data draw
✓ Provides regional information on 

sea state, sea temperature and 
algal blooms

✓ Capability to monitor and predict 
ocean and sea state variables such 
as wind, currents and waves

✓ Quickly determine a search area for 
rescue operations

✓ Closed system to avoid rescue 
attempts by ordinary citizens

✓ Provides authorised users the 
capability to monitor co-operative 
vessels in near real time

✓ Derive strategic information on non-
co-operative vessels

✓ Data sources includes: AIS, Sentinel-
1 SAR, VMS, Optical cameras



Thank you

Presenter contact : Marié Smith
MSmith2@csir.co.za

MarCOSIO lead : Sives Govender

SGovender5@csir.co.za

mailto:MSmith2@csir.co.za
mailto:sgovender5@csir.co.za


Copernicus EU

Copernicus EU www.copernicus.eu

Copernicus EU

Copernicus

European Union Earth Observation & 
Monitoring Program

Land Service - Global

Nature Conservation and Observations Unit (D6)

Directorate-General Joint Research Centre (DG JRC)



Copernicus

C O P E R N I C U S  I N  B R I E F

• Copernicus, the Earth Observation and Monitoring flagship programme
of the European Union:

– Monitors the Earth, its environment and ecosystems

– Prepares for crises, security risks and natural or man-made disasters

– Contributes to the EU’s role as a global "soft" power

• Adopts a full, free and open data policy

• Is an operational and sustainable program

• Is a tool for economic development and a driver for the digital economy

2



Copernicus

C O P E R N I C U S  A r c h i t e c t u r e

Downstream Applications

Sentinels

Contributing missions

Services 
using Earth Observation data to 

deliver core products



Copernicus

T H E  S E N T I N E L S
Sentinel Mission and Status Key Features

Polar-orbiting, all-weather, 
day-and-night radar imaging

Polar-orbiting, multispectral 
optical, high-res imaging 

Optical and altimeter mission 
monitoring sea and land parameters

Payload for atmosphere 
chemistry monitoring on MTG-S

Mission to reduce data gaps 
between Envisat, and S-5

Payload for atmosphere chemistry 
monitoring on MetOp 2ndGen

Radar altimeter to measure sea-
surface height globally

4

SENTINEL-1: 
4-40m resolution, 6 days revisit at equator

1 Sat in 
operation

SENTINEL-2: 
10-60m resolution, 5 days revisit time 

2 Sats in 
operation

SENTINEL-3: 
300-1200m resolution, <2 days revisit 

2 Sats in 
operation

SENTINEL-4:  
8km resolution, 60 min revisit time

1st Launch 
in 2023

SENTINEL-5p: 
7-68km resolution, 1 day revisit 

SENTINEL-5: 
7.5-50km resolution, 1 day revisit 

1st Launch 
in 2023

SENTINEL-6 Michael Freilich:  
10 day revisit time

1 Sat in 
operation

1 Sat in 
operation



Copernicus

S AT E L L I T E  D a t a  A C C E S S

Access to Satellite data from Science Hub to CDSE

5



Copernicus

C O P E R N I C U S  S I X  S E R V I C E S

Marine 
Environment

Land 
Monitoring

Emergency 
Management

Security

Climate 
Change

Atmosphere 
Monitoring



Land
Monitoring

B e n e f i t  a r e a s  a n d  p r o d u c t s  e x a m p l e s

7

Ecosystems

Biodiversity

Agriculture

Forestry

Energy 

Natural Resources

Water

Urban planning

Global Systematic Monitoring

Global Hot Spot

Pan-European land cover mapping and systematic 
monitoring

EU Local component

Reference Data & SENTINEL 2 Mosaic



Land
Monitoring

G l o b a l  S y s t e m a t i c  M o n i t o r i n g  V e g e t a t i o n - E n e r g y  p o r t f o l i o

8



Land
Monitoring

B i o p h y s i c a l  v a r i a b l e s  - s y s t e m a t i c  m o n i t o r i n g

9

Production global bio-

geophysical products covers:

21 type products, 

3 resolutions, 

80+ data collections

Free available

Quality assessed

Peer reviewed

Fully document

Long term commitment



Land
Monitoring

P r o d u c t  p o r t f o l i o

Leaf Area Index (LAI)

Fraction of Absorbed Photosynthetically 

Active Radiation (FAPAR)

Fraction of vegetation cover (FCOVER)

Normalized Difference Vegetation Index 

(NDVI)

Vegetation Condition Index

Vegetation Productivity Index

Dry Matter Productivity

Burnt Area

Greenness Evolution Index

Phenology metrics

Mid Resolution Yearly Land Cover

Top-of-Canopy reflectance

Surface Albedo

Land Surface Temperature

Radiation Fluxes

Evapotranspiration

Active Fires

Surface soil moisture

Soil Water Index

Water Bodies

Coastal Erosion

Lake surface water temperature

Lake and river water level

Lake surface reflectance*

Lake turbidity*

Lake trophic state*

Lake ice coverage*

Snow cover extent*

Snow water equivalent*

VEGETATION

WATER

ENERGY

CRYOSPHERE

* Distribution to start soon



Land
Monitoring

A p p l i c a t i o n  f i e l d s

11

• Monitoring of fires and 
burned areas on a 
daily basis

• Development of indices 
of fire management and 
efficiency

• Bulletins developed at 
national and PA level



Land
Monitoring

G l o b a l  - S p o t l i g h t  o n  u s e r s

CSE (Senegal) & CREAF (Spain)
Uses FAPAR for biomass 
estimation for agricultural areas

GeoVille GmbH (Austria)
Derives Start of Wet Season 
(SoS, left) indicators from CGLS 
Soil Water Index

Monitoring for Environment 
and Security in Africa 
(African Union)
Pre-cursor to GMES&Africa
Use CGLS products in continental,
multilateral and national agro-meteo 
& environmental bulletins

ACF NGO (Spain / West Africa)
Water accessibility index map 
produced with Hydrogenerator

FAO / eLeaf (UN, Italy)
Use LC100 for water p[roductivity 
management tool (WaPOR)



Land
Monitoring

V e g e t a t i o n  &  E n e r g y  - S p o t l i g h t  o n  u s e r s

INRA (Marocco)
Uses LAI, fAPAR, NDVI to evaluate
monitoring of rangelands

BDMS (Botswana)
Uses VCI (dry dekads) to predict maize
yield in Zimbabwe

DSRS (Kenya)
Uses SWI for Agriclultural monitoring

http://hq.mesasadc.org:8080/EMMA/emma

I find the Global Land Service products, based on PROBA-V, really useful for developing environmental indicators for 
decision makers in Namibia. We look forward to the Service going the extra mile and introducing online processing 
facilities.

Peter Erb, National Director, SASSCAL, Namibia
SASSCAL centres are supported by the Federal Ministry of Education & Research, Germany 

We regularly use Global Land’s products for evaluating trends and deviations in growing seasons across multiple years. 
Often combined with Sentinel data for crop classification, monitoring crop phenology, and flooding. For instance in the 
context of the ESA-funded TIGER project for water resource management in Africa.

C. van der Sande, NEO B.V.  (private company), the Netherlands

http://hq.mesasadc.org:8080/EMMA/emma


Land
Monitoring

V e g e t a t i o n  v a r i a b l e s

14

Vegetation status (NDVI)
3rd decade October 2021

Soil Water Index (SWI)

Land

Monitoring

A g r i c u l t u r e  m o n i t o r i n g  f o r  f o o d  s e c u r i t y

DG JRC MARS Bulletin Turkey – 14 September 2019 

Crop Growth Monitoring System



Land
Monitoring

G L O B A L  L A N D  U S E  C A S E



Land
Monitoring

A g r i c u l t u r e  m o n i t o r i n g  f o r  f o o d  s e c u r i t y

Dry Matter Productivity
Amount (weight) of dry matter (DM) 
produced per surface unit and per 
time unit expressed in kilograms of 
dry matter per hectare per day 
(kgDM/ha/day). 
Derived from FAPAR.

Global 
Ten day (from 1999)
1km - 300m 



Land
Monitoring

S o i l  M o i s t u r e  a n d  S o i l  W a t e r  I n d e x

Soil Water Index (SWI)

Soil Water Index

The SWI quantifies the amount of water 
(m3/m3) in soil layers at various depths and is 
derived from the SSM using a water balance 
model. The freeze and thaw status of soil is 
provided.  

Global 
Daily
12.5 km -> 1 km 



Land
Monitoring

GLOBAL LAND Systematic Monitoring Agriculture applications

• Agriculture

 Crop monitoring

 Yield forecasting

 Biomass conditions

• Some agriculture users (from our download records) :  INRA France, FAO, WFP, MESA (AUC-Africa), Action Contre la Faim (NGO), CONAB Brazil, 
EMBRAPA Brazil, MARS JRC, Chinese Academy of Agricultural Sciences, INRA Morocco, SRI Ukraine, Wageningen University, ISRO India, ARC South 
Africa, CIRAD France …



Land
Monitoring

C L M S   G l o b a l    A g r i c u l t u r e

Greenness product (time of green vegetation 
since onset in Locust breeding areas) based on 
Global Land 1km NDVI and being transferred to 
Sentinel 3 300m; now routinely delivered to FAO

1

4

…

>= 5

Decads from the vegetation onset



Land
Monitoring

I n l a n d  W a t e r  r e l a t e d  v a r i a b l e s

20

Cryosphere and Inland Water

Turbidity data over 10 years
seasonal trends

NRT Turbidity data

Lake Turkana

Lake Surface Temperature

River Water Level Virtual Station

Inland Water  Coverage (4,200 lakes)

https://land.copernicus.eu/global/sites/cgls.vito.be/files/images/news/LRWL_station_network_extension_Nov2019.png


Land
Monitoring

I n l a n d  W a t e r  r e l a t e d  v a r i a b l e s  – Tu r k a n a  - Ta n g a n y i k a

21

Turbidity

Real Time Water Level

Hydrologic models for upstream and 
downstream monitoring

Gibe III dam on the Omo River is
Africa´s biggest dam (since 2016),
will make possible large-scale
commercial irrigation schemes in
the Lower Omo



Land
Monitoring

W a t e r  Q u a l i t y  f o r  S D G  6  – T u r k a n a ,  K e n y a

Lake Turkana, Kenya

Turbidity data over 10 years
seasonal trends

NRT Turbidity data  - 2018

Water Quality product: +-4500 lakes at 300m (turbidity, trophic state, reflectance)

• Lake Surface Water Temperature (LSWT)
• Turbidity (TUR)
• Trophic State Index (TSI)



Land
Monitoring

M o n i t o r i n g  w a t e r  s o u r c e s ,  l e v e l s ,  q u a l i t y

World Water Level Variation from Copernicus Global Land Water Level product

Central Africa coverage



Land
Monitoring

G l o b a l  L a n d  C o v e r  P r o d u c t

24

Also used by the UN Biodiversity Lab platform to provide key

information on Aichi Biodiversity targets and nature-based Sustainable

Development goals.

Peer reviewed publication on the final adopted methodology for global

land cover characteristics mapping.

Proba-V since 2015

100m Global / Yearly

Sentinel 2 / 100m and 10m

23 classes & Fractions

Global accuracy >80%



Land
Monitoring

25

• Production of land cover and land cover change maps at
high and mid resolution – 10m - 100 m

• New LCFM Contract to move to Sentinel 1 and 2 at 10m

• Including a specific Tropical Tree Cover component to
derive Forest cover maps and FC change maps to
support the World Forest observatory of the EU
Deforestation Regulation

G l o b a l  L a n d  C o v e r  P r o d u c t  ( n e w  c o n t r a c t )



Land
Monitoring

F A O  u s e s  T h e  C L M S  G l o b a l  l a n d  C o v e r  m a p  

FAO WAPOR USES OUR LAYERS & ALGORITHM TO MONITOR WATER PRODUCTIVITY AND EVEN ADD OWN DATA FOR IRRIGATION MAPPING

Khartoum region, 
Sudan

http://wapor.apps.fao.org



Land
Monitoring

G L O B A L  H o t  S p o t  c o m p o n e n t  - B i o d i v e r s i t y

Prov ide deta i led land cover

information on specific areas of

in te res t fo r EU outs ide the

European Union, particularly in the

d o m a i n o f t h e s u s t a i n a b l e

management of natural resources.



Land
Monitoring

Upemba-Kundelungu complex (Democratic Republic of Congo)

The HSM Land Cover map

(i) highlights the threats and pressures on the wetlands and 
the last population of elephants in the Katanga province and 
the wetlands which is one of the biggest RAMSAR site in the 
world (since 2017), 

(ii) supports to prioritize the actions of EU funds in the 
complex and the management plan of the complex and 

(iii) brings some leverage in negotiations between EU/national 
agency in charge of the PAs and the private sector. 



Land
Monitoring

Selous Game Reserve – Hydropower Dam Project (Tanzania) 

Picture of the potential reservoir from 
model (WWF, 2017)

Depiction of the reservoir 
(WWF, 2017,  Source 
Rubada)

2017 Land Cover

Infrastructure Impact Assessment



Land
Monitoring

G L O B A L  H o t  S p o t  c o m p o n e n t  – B i o d i v e r s i t y  C O M  U N E S C O

 Journal contribution:

• World Heritage Journal, N.98. Article: ‘’Mapping land cover dynamics with Copernicus’’, April 2021.



Land
Monitoring

G L O B A L  H o t  S p o t  c o m p o n e n t  – A g r i c u l t u r e  c a p a c i t y

31

Sentinel-2 time series (5-day revisit)

500 crop polygons in situ

Machine learning

(Lambert et al., RSE2018)

Cotton Maize SorghoMil

Digital Globe Sentinel-2 PROBA-V



Land
Monitoring

Maize emergence date map at field level, Free State, South-Africa  

H2020 ECoLaSS project



Land
Monitoring

G L O B A L  H o t  S p o t  c o m p o n e n t  - A g r i c u l t u r e

33

Uganda (89 296 km²)

Tanzania (116 190 km²)

Kenya (98 687 km²)

Crop Mapping

GEOGLAM support



Land
Monitoring

G L O B A L  c o m p o n e n t  – Tr o p i c a l F o r e s t m o n i t o r i n g  – 2 0 2 3

34

Annual Composite
Tree Cover

Density

Tree Cover

Presence Change

2018

2020

Change

Process & Products



Land
Monitoring

Forest monitoring (Mexico, Central African Republic)
 High and Very High Resolution Forest cover, Forest change and Biomass 

mapping

1990 2000 2010

Biomass

2010

F o r e s t  M o n i t o r i n g

Logging Concessions Monitoring (DRC)
 Road Network



Land
Monitoring

C L M S   G l o b a l    F o r e s t

UL: start of deforestation activities in 2014 (image from 14th October 2014),
with degraded forest nearby (and signs of selective logging); UR: end of
deforestation activities in 2015 (image from 8th July 2015), LL: clearance
burning of the newly deforested areas in 2015 (image from 17th October 2015)
– active fire is visible as bright orange areas, smoke in blue; LR: burned forest
through an ‘escape fire’ adjacent to the deforested area (image from 18th
November 2015). Image width: ca. 12 km

Sentinel-2 imagery of 2018 (above) and mapped 23 years of selective
logging (1996- 2018) in Northern Mato Grosso State (below), with
different colors indicating different years of selecting logging activity
[61]. Almost all remaining forest areas 2018 outside the Xingu
Indigenous Land (IL Xingu) have been selectively logged at least once
within the given time period. Black areas represent non-forest in 2018,
as reported by INPE. Image width: ca. 160 km

Distribution of JRC-TMF forest disturbances (in red) in the Pan-Amazon humid forest in 2020. 



Land
Monitoring

S e n t i n e l  2  G l o b a l  m o s a i c s  t o o l  – S 2 G M

37

Analysis Ready Data (ARD)

• Composites from time-series of 

Sentinel-2 Multi-Spectral 

Instrument (MSI) surface 

reflectance observations

• In three spatial resolutions (10m, 

20m and 60m) and from different 

compositing periods

• Interactive Mosaic Hub



Land
Monitoring

S E R V I C E  P R O D U C T  A C C E S S

http://land.copernicus.eu



Copernicus EU

Copernicus EU www.copernicus.eu

Copernicus EU

G&A 2ND PCAC, 27-29 FEB. 2019, NAIROBI

T h a n k  y o u



FPCUP – Working Group Africa

Monitoring the water reservoirs
in Burkina Faso

Benjamin PALMAERTS
ISSeP, Belgium

WG Africa – 2nd webinar
27.02.2024



• Work achieved by David van Rossum –
intern at ISSeP in 2023

• Goal: Development of a free and open-
source method to remotely monitor 
water reservoirs in Burkina Faso

• Study site: Nakambé watershed

CONTEXT



Around 900 reservoirs in the Nakambé watershed

• Small dams, walls

• < 20 ha

• Shallow => large variations of water volume and risk of 

drying-out

• Annual precipitation: 500-900 mm

CONTEXT



Usages:

• Agricultural production, including irrigated

• Vegetable growing

• Livestock watering

• Fishing

• Drinking water supply

CONTEXT



Issues:

• High dependence on weather

• Silting of watercourses and reservoirs due to erosion from the whole watershed

• Overexploitation

• Pollution by phytosanitary
products

• Conflicts between users

CONTEXT



OBJECTIVES

Monitoring water resources in each reservoir

Challenges:

• Computer infrastructures of the potential users 

• Large amount of data

• Short-scale variations of the reservoir level

• Surface ≠ Volume

• Clouds



Monitoring water resources in each reservoir

Challenges:

• Computer infrastructures of the potential users 

• Large amount of data

• Short-scale variations of the reservoir level

• Surface ≠ Volume

• Clouds

OBJECTIVES

Sentinel-2 data in the Copernicus Data Space Ecosystem
Processing in the JupyterLab



METHODOLOGY

Downloading Sentinel-2 data

• Subdivision of the watershed into a grid 

• openEO API

• Data loading 

-> temporal extent
-> spatial extent
-> S2 bands
-> max cloud cover
-> coordinate system



METHODOLOGY

Cloud mask

• SCL = Scene Classification Layer



METHODOLOGY

NDWI

• Normalized Difference Water Index



METHODOLOGY

NDWI

• Normalized Difference Water Index

• Water if NDWI > -0.2



METHODOLOGY

Water surfaces

• Surface calculation 

• Water surfaces rejected if < 4 ha

• Export in shapefile



METHODOLOGY

Water surface evolution

• Temporal evolution over 1 year

• Exclusion of surfaces if intersection 
with cloud mask

• Export in SHP and CSV



RESULTS

Water surface evolution

• Temporal evolution over 1 year

• Exclusion of surfaces if intersection 
with cloud mask

• Export in SHP and CSV
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RESULTS

Water surface evolution

• Temporal evolution over 1 year

• Exclusion of surfaces if intersection 
with cloud mask

• Export in SHP and CSV
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Monitoring water reservoirs

• First promising results

• Easy implementation on Copernicus Data Space Ecosystem

• Good temporal coverage with Sentinel-2

• Surface ≠ Volume

• Operationalisation and automation over large areas

CONCLUSIONS



Thank you!



Working Group Africa ToTs Program

Training Feedback:    English Speaking Group 

WG Africa  Trainer:    Dr. Brighton Gwamagobe 

27 FEB, 2024 



Background 

• The English group comprised of 10 participants from  

5 countries; 

• 4 from Kenya, 

• 3 from Tanzania, 

• 1 from Ghana 

• 1 from Rwanda

• 1 from Nigeria 

• One in common was our background in the application 

of remote sensing and GIS in various fields 

• Our knowledge gap was high on Copernicus services, 

QGIS, application SNAP software, SAR  and AI, and 

machine learning in earth observation.

• Widely diversified in different thematic experiences 

and interests.



Training Structure

• The WG Africa ToTs training was implemented  for 10 

weeks   stretching  from June - November 2023

• More than 25 courses were organized; 

• 8 core courses; 

• Pedagogy

• QGIS

• Remote sensing

• Python application 

• SAR applications

• Copernicus services 

• AI and ML application 

• Mapping and web-making 

• 17 thematic/optional  course



Learning Environment

• Training sessions were 

conducted online through 

the BigBlueButton platform. 

• Training approach:   

Lecturing and pracical  

demonstration

Guide
d 

practi
cal Practi

cal 
Assig
nmentCours

e 
evalu
ation

Theor
etical 
part



Going Forward
• In 2024, each trainer (10 in English) will organize own local training in

his/her country/university/region.

• My local training will be addressed to the students and/or local government,

and NGOs- scheduled from the end of June to early July 2024.

• Training project to be organized in two weeks: the 1st week for training

sessions and 2nd week dedicated for undertaking wildfire research.

• A minimum of 20 trainees will be selected for the training

Remote sensing 

• Mapping and 
accurance 
assessment 

• Sent2 Image 
analysis in QGIS

• SARI image 
analysis in 
SNAP

Python  app 

• GEE and colab 
in EO

• AI and ML  for 
image 
classification and 
segmentation

• Map creation 

Corpenicus 
services 

• Corpenicus and 
data access 
ecosystem

• Exploring 
sentinel 3 & 5 
using SNAP 
application

Diseaster 
management

• Application of 
RS and QGIS  in 
wildfire 
management 

• Wildfire 
assessment, 
Monitoring & 
Mapping 

Tentive Schedule: Training project 

Training WK 1: 26th June -4th July 2024: WK 2 July 5-13, 2024



RECOMMENDATION

• Due to persistent network, electricity, and

participation issues, I propose considering the

integration of both online and physical training

approaches in future designing the same

training project.



ASANTE SANA

Thank you



EO4CEA – Earth Observation For Central East Africa

27-02-2024

ACCORDO QUADRO tra ASI e Sapienza Università di Roma N. 2015-1-Q.0.

web.uniroma1.it/scuolaingegneriaaerospaziale/

WG Africa – Training of Trainers

WEBINAR: Copernicus Services and Use Cases

G. Laneve, P. Marzialetti & team

Sapienza Università di Roma – Scuola di Ingegneria Aerospaziale
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Project Overview

• Objective: implementation of a system for processing, distributing, analyzing
and testing products and services based on satellite images to support the
monitoring of indicators for the Sustainable Development Goals (SDGs) in
Central-Eastern Africa (www.eo4cea.eu).

2

Objective Description

Remote Sensing Station 
up-grade (Malindi, 
Kenya)

Enhance the receiving station capabilities in order to increase the level of automation
and acquisition possibilities.

Implementation of 
products and services

Develop/implement an interface for consulting and analyzing value-added products
generated by the processing system and integration with products developed with
the support of researchers and students belonging to local institutions, also. The
interface allows the user, among other things, to browse and download data, view,
analyze and consult metadata. A storage area will store all data including metadata,
raster data and any data in vector format.
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Project status

3

Broglio Space Center, Malindi, Kenya

Architecture
Antenna Control 

Unit (ACU)



Objective #2: Implementation of Products & Services timeline

Activity plan



Preliminary Survey

about Image Processing
Do you know image 

processing techniques ? Have you worked with Image 
processing tools ?

Do you have the required 
data storage & image 

processing infrastructure  ?

Are you interested in receiving 
training materials concerning 

Copernicus Programme and ASI 
missions ?

In what kind of knowledge 
are you mostly interested  ?

In what form would are 
you interested to get 

knowledge ?

about Satellite missions
Do you know the portfolio of Products 

and Services offered via the 
Copernicus Climate Data Store ?

Which services offering access to data 
and products of Copernicus 
Programme do you know ?

Are you already using 
data and products of 

Copernicus Programme

Do you know Italian Space 
Agency (ASI) missions ?

Which other 
missions do you 

work with ?

Please evaluate the usefulness (or 
potential usefulness) of data and 

products of Copernicus Programme 
and ASI missions in your daily work

In case you have already accessed to 
Copernicus Datasets, please valuate 

its accessibility

In case you have already accessed 
to ASI Datasets, please valuate its 

accessibility

In case you would introduce 
Copernicus and ASI datasets 

in your activities, please 
indicate the purposes

about You

To which 
segment do you 

belong?

Which crops are you currently 
monitoring (or would you like to 

monitor)?

Which is the dimension of 
your fields of interest ?

And how are your 
fields of interest 

distributed ?

How often do need 
to monitor the 

fields?

Are you a user of 
satellite-based 
information?

Which are your 
main spheres of 

interest ?

Are you using 
Meteorological 

data ?

Are you interested on 
Crop Anomalies Detection 

?

Are you interested 
on Crop Pest 
Detection ?

How would you 
like to access the 

data?

Preferred 
Data 

formats ?

https://forms.gle/j8gkWfYg2ft4ZiJv8


Objective #2: Implementation of Products & Services timeline

Activity plan



Objective #2: Implementation of Products & Services timeline

Activity plan



Regions of Interest

Objective #2: Implementation of Products & Services timeline



Regions of Interest

Objective #2: Implementation of Products & Services timeline

Kenya



Regions of Interest

Objective #2: Implementation of Products & Services timeline



Implementation

Objective #2: Implementation of Products & Services timeline

Data collections included:
For ROIs: (Spatial resolution: 20 mt. / Temporal resolution: 5 days)

 Arvi, Ireci, Mcari, Ndwi, Nbr, Tndvi, Tsavi, Ndpi, Ci, Bi, Ri, Lai, 

Fapar, Cab, Cwc, Fvc, Ndti, Mndwi, Pssra, Dvi, Reip, Gndvi, Wdvi, 

Evi, Cdom, Chl, Nsmi, Vnri

Country coverage:

MSG_dataset (Spatial resolution: 3 km / Temporal resolution: 15’)

 Brightness temperature, Radiances, Reflectances

+ Third party (covering full country): (Spatial resolution: 250 mt / 

1000mt / Temporal resolution: 10 days) Based on CLMS

 Crop: CREW, CRPA, LAI, VCI,

 Land: LULC, LCCA, BAcc, LCBA, XXBA,

 Water: XLWQ, XSWM, SWACI, SWCI, SWI10,

Portfolio for data promotion
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Case study (Copernicus Land Monitoring Service) 

Crop early warning (CREW): high spatial resolution

Indicator 

name

Explanation

VCI VCI time series based on last 7 years of 

Sentinel-2 images

TAI Temperature anomalies time series 

computed from the time of the crop growth 

starting season

Rain Precipitation shortage cumulative value 

starting from one month in advance with 

respect the crop growth starting season

CREW

4

3

1

0
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Lake water quality

• Lake water quality (LWQ) 
monitoring service concerns the 
measurement of the ‘apparent’ 
characteristics of the water retrieved 
through its reflectance/absorbance 
characteristics.

• The data consist of two water 
quality parameters:

• The turbidity of a lake describes 
water clarity (in NTU, Nephelometric 
Turbidity unit).

• The trophic state index is an indicator 
of the productivity of a lake. Values 
range: 0 – 100%

0                                           100 %

Case study (Copernicus Land Monitoring Service) 
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Soil moisture (water) monitoring and condition index

0                                           100 %• The maps provide the moisture condition at 

various time intervals (8) from which the 

depths in the soil can be retrieved, one for each 

layer.

• It’s defined as the amount of water  contained 

in soil layers identified according to their depth 

measured from top surface.

• Changes in soil moisture have a serious impact 

on agricultural productivity, forestry and 

ecosystem health.

• The product have a frequency of 10 days and a 

resolution on 10 km.Soil Water Condition Index of 21th February 2022

-4                0                4

• Soil Water Condition Index (SWCI) is based on the Soil Water 

monitoring (SWI). It allows to compare the actual values of Soil 

Water Index, the averaged and the standard deviation computed 

for the same days of the year in the previous 10 years. SWCI 

values lower then 0 means conditions worst then the historical 

mean value, and SWCI values greater then 0 means conditions 

better then the historical mean value. 

• Therefore, the maps allow to detect any significant changes in soil 

moisture (for different soil depths) compared with previous years. 

• The resolution is 10 km.

Case study (Copernicus Land Monitoring Service) 



Training

Objective #2: Implementation of Products & Services timeline

E-learning platform

MSG-Seviri
RGB Composites

Sentinel-2
ARD Workflows

(based on fixed samples)



Procedures



Capacity building

EO4CEA goals

Guarantee FAIR principles

* Findable: GeoNetwork & STAC (Spatio Temporal Asset Catalogs)

* Accessible: Catalogue, FTP, and WMS/WFS

* Interoperable: .geotiff, .csv, .shp, .xml, .json, .sld

* Reusable: Metadata & Data well describe         

 (INSPIRE & RNDT2.0 complaint)

D

A

T

A

✓ Search/Find data via catalogue

✓ Automate updates via listener

✓ Automate catalogue records via 

    harvesting

✓ Download via FTP

✓ Visualize via WMS

✓ Test via Jupyter Lab

✓ Capacity building via use cases  

    and data samples
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Thank you

giovanni.laneve@uniroma1.it

pablo.marzialetti@uniroma1.it

riccardo.orsi@uniroma1.it

Earth Observation Satellite Images Application Lab.
(EOSIAL)

web.uniroma1.it/eosial/en

www.eo4cea.eu
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