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Executive Summary 

The report explains CANDELA impact assessment on business thanks to big data shift. 

The CANDELA project objective is to bridge the gap between big data technology and the Earth 
Observation data user community. 

During the project, our consortium integrates already existing building blocks into a homogeneous, 
powerful and operational platform which enable users to quickly use, manipulate, explore and 
process Copernicus data. 

Big data technologies associated to cloud infrastructure and a powerful platform have positive 
impact on the user capacity to exploit the Copernicus Data. This allows to improve societal and 
environmental impact and to generate economic value. 

Big data also facilitates the analysis of large volume of Earth Observation Data to create innovative 
applications like for example to monitor the ecosystem health and evaluate the impact of the climate 
on the protected ecosystems or to monitor urban expansion, etc. Copernicus imagery combined to 
big data technologies has a strong potential of development in all the domains for which the earth 
observation is suitable: urban monitoring, coastal and marine exploitation and preservation, energy 
exploitation and implementation, environment monitoring or security operations. 

All these new technologies and the range of applications that are made possible largely contribute to 
numerous economic, societal and environmental impacts. From the new applications presented in 
Tasks 1.1, 1.2 and the big data use case, this document summarizes the estimated potential impacts. 
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1 Introduction 

The CANDELA work package 1 (WP1): “Big Data Shift for EO users” organizes the needs of end-users 
and the validation of these requirements on the CANDELA platform integrating already existing 
building blocks from the consortium partners. 

This deliverable reports the impact assessment of the big data shift for the Earth Observation data 
user community and includes the project use cases and general impacts analysis among others on : 

• The impact of the user capacity to exploit the Copernicus Data analysis including 
agricultural and forestry use cases.  

• The possibility to compute change detection on large volume of Copernicus data associated 
to various data, based on a French use case to detect Natura 2000 zones evolution 

• Emerging innovative applications enabled by new capacities with an analysis on agricultural 
and forestry new applications that can be developed 

• An estimation of the economic value generated by these big data exploitation possibilities 
through agricultural and forestry CANDELA platform validations. 

The materials presented in this document were elaborated with the active participation and 
contribution of all partners.  

1.1 Purpose of the document 

The purpose of the document is to explain the benefits and limitations of the CANDELA integrated 
platform for the Earth Observation data user community.  

It presents the CANDELA end-users needs and today work compared to this same job done with the 
CANDELA platform. It also generalises this analysis to global impact assessment of the big data 
technologies for Earth Observation data users. 

A new use case is presented to illustrate the capabilities of the platform and its impacts on a large 
volume of Copernicus data associated to various data. It is a Natura 2000 scenario run on the entire 
France country.  

This document contains an analysis of what could be developed as innovative applications in the 
agricultural or forestry domains, as well as a general analysis innovation.   

Finally, all this project experience is evaluated to analyse the economic value, societal and 
environmental impacts allowed by the big data shift of CANDELA project. 

1.2 Relation to other project work  

This deliverable evaluates the impact of the CANDELA project and the big data in general regarding 
the end-users needs and today work. This task in then related to all the WP1 tasks describing the 
end-users needs and their validation of the CANDELA platform for the day to day job. 

1.3 Referenced documents 

This deliverable is also based on the Copernicus Market report on Copernicus data exploitation and 
their impacts. 
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1.4 Structure of the document 

The content of this deliverable is structured into three sections as follows:  

• Section 1: Introduction  

• Section 2: User capability impact to exploit the Copernicus Data 

• Section 3: Innovative applications creation 

• Section 4: Economic value generation: includes also a societal and environmental value 
analysis 

• Section 5: Conclusion 
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2 User capability impact to exploit the Copernicus Data 

2.1 User capacity impact to exploit the Copernicus Data on Agricultural 

domain 

TerraNIS provides services in three main domains, namely, agriculture, viticulture and environment. 
These services rely on images coming from multiple sources. For instance, SPOT6/7 images are 
widely used for precision agriculture and viticulture. These images are characterized by a high spatial 
resolution (better than the spatial resolution of Sentinel-2 images). Hence, they can provide precise 
information. In the framework of TerraNIS’ services, SPOT6/7 images are scheduled to be acquired at 
certain time instants of the growing season especially for viticulture. However, these images are not 
adapted for other services that require a high availability of satellite images such as irrigation and 
crop monitoring. Moreover, environmental applications require aggregating data from multiple 
years, which can be economically challenging using SPOT6/7. For these applications, Sentinel-2 
images are more adapted as they have high frequency, cover larger geographical regions and are free 
of charge.  

Multiple sources of Sentinel-2 data are used in TerraNIS such as the Scihub [2], the ONDA DIAS1 and 
google earth engine, among others. Depending on the processing level (L1C or L2A), appropriate pre-
processing chains are used. For L1C, two pre-processing chains are used. The first one uses the 
Overland software, which provides tools for atmospheric correction, cloud detection, etc. The second 
pre-processing chain is provided in the framework of the Sentinel Application Processing (SNAP), 
which provides the same capabilities as in the Overland software. For L2A image, pre-processing 
tools developed at TerraNIS are used. However, images from Google Earth Engine do not require 
external pre-processing chains as they are pre-processed and the user can also perform certain 
processing on these images such as the Normalized Difference Vegetation Index (NDVI), etc. 

The use of Sentinel-1 data is quite limited at TerraNIS when compared to Sentinel-2 as they are more 
complex to use and interpret especially in the context of agriculture. Sentinel-1 data are more used 
for environmental services such as urban land cover detection and for research purposes. We rely on 
tools provided by external sources for pre-processing such as SNAP and PEPS [3]. 

Regarding the resources required to pre-process Sentinel data, the human factor is almost negligible 
as most of the available tools are automatized. However, a proper computation environment is 
needed especially when processing temporal sequences. It also worth noting that image retrieval is 
the most time-consuming part due to the inconsistency of the availability of Copernicus data from 
different sources. 

For the time being, change detection techniques are not directly exploited in commercial offers 
proposed by TerraNIS. It is performed most of the time by performing a pre and post classification 
and then comparing their results. This process can lead to errors coming from the model 
performance and are not adapted for a precise change detection.   

Large scale processing can be required for certain applications such as crop monitoring. For instance, 
change detection algorithms can be of interest for this kind of applications. We hope that with in-situ 
data, these changes can be correlated with agricultural anomalies such as water stress, insects, etc.  

The CANDELA platform and the proposed analytics tools allow integrating new techniques to the 
existing offers of TerraNIS that bring an added-value and achieve good performance in the analysis. 
Additionally, these tools allow a large-scale processing, which requires a lot of resources for an SME 

 
1 https://www.onda-dias.eu  

https://www.onda-dias.eu/
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like TerraNIS. The use of these tools will allow us to concentrate the work on our agriculture and 
viticulture expertise and not on the infrastructure and IT parts. Nonetheless, these techniques need 
to be fine-tuned for each application and additional post-processing needs to be carried out to 
extract information adapted for each service. 

One of the main limitations of the platform is the lack of graphical user interfaces (GUI). Most remote 
sensing technicians are used to work with software with a GUI such as SNAP, QGIS, ArcGIS, etc., 
where they can run processing steps without the need to interact with code. If the tools are to reach 
more user, GUIs will be mandatory. 

2.2 User capacity impact to exploit the Copernicus Data on Forestry domain 

The offer of SmallGIS includes, among others, dedicated remote sensing analyses as well as the 
development and GIS IT systems with integrated repositories of remote sensing data and analytical 
algorithms. Services offered by SmallGIS are mostly analyses or mechanisms dedicated to individual 
clients, developed on the basis of announced tenders. Depending on the client's expectations, 
analyses are performed on a defined time series of data or provided mechanisms that allow for the 
execution of an analysis on any set of data with defined parameters. 

For searching and retrieving images from Copernicus Data Base we mostly use Copernicus Open 
Access Hub, Sentinel HUB, Earth explorer, dedicated QGIS extensions or Google Earth Engine. In the 
case of data that require preprocessing, we most often use generally available SNAP software. 

Both in the case of data download and preprocessing, for small areas and data volumes, operations 
are performed manually in software that provides the appropriate GUI (like SNAP or QGIS). For larger 
volumes of data, scripts that automate individual steps, created by SGIS, are used. Depending on the 
number of data, the number of processing and the degree of their complexity scripts run locally on 
single computers or servers with higher computing power. 

Change detection analysis are performed manually using tools available in software such as ArcGIS, 
QGIS, SNAP, ENVI (for small data volumes or testing and research purposes). In cases where not only 
the results of analyzes are delivered to the client, but also the tools to conduct them, SGIS solutions 
based on machine learning are increasingly used.  

Copernicus data is most often used in environmental analyzes. Currently, for the needs of one of SGIS 
clients, the following analyzes based on Sentinel data are developed: 

• determining the degree of humidity of the soil in different phases (periods) of vegetation 

• initial determination of dynamics and range of invasive species succession 

• determining the extent and dynamics of floods 

• detection and inventory of burn areas as a result of fire. 

In forestry, satellite data are most often used to determine the health of forests for large areas. 
Satellite data is used due to its availability for large areas and frequent acquisitions but often aerial 
or UAV imagery is also used for detailed analyses (RGB NIR images and LIDAR data). 

Large scale of data, Big Data processing are used more and more often, in particular with machine 
learning solutions, where the amount of data used to train algorithms is of key importance. 
Estimating damage to tree stands, inventory of areas affected by fire or flood are relevant examples 
of how this type of data can be used. However, many of the potential applications require much 
greater resolution than that offered by the Copernicus Data. In case of hunting damage assessment, 
detailed forest health assessment or expansion of individual invasive species, a resolution of 15-50 
cm is required. 

SGIS business products (SprintMAP, ITI portal, GIS-NET.MPZP) are delivered to the client always with 
intuitive Graphical User Interface, so it would be hard to offer directly CANDELA products. Only very 
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advanced users may be interested in tools that require programming and access from the code level, 
but CANDELA tools could be used as part of the systems built and delivered to customers by SGIS. 

 

The greatest benefits of CANDELA tools include the possibility of relieving the IT infrastructure (on 
the client's or SGIS’s side).  These tools also allow us to compare the results of similar analyses 
carried out manually (using ArcGIS, QGIS, ENVI) or with the solutions developed by SGIS. The lack of 
GUI is a limitation as mentioned above. 

The greatest potential of CANDELA solutions is related to the possibility of regular, automated 
monitoring of the dynamics of changes in forest health for large areas. With CANDELA project results 
SGIS can promote using EO data as input data. However, to properly estimate the impact by 
CANDELA solutions on forestry business in Poland, more business research needs to be done. 

2.3 User capacity impact to exploit the Copernicus Data in general 

As EO data are huge, downloading them through the Internet is not an effective way of working. 
Moreover, it is possible to download only two EO data at once with free account, so the best way to 
process big amount of EO data is to do it in the same cloud environment where they are hosted. 

So, the main advantage of CANDELA platform is that its computing and storage resources are hosted 
on one of the DIAS cloud. Thus, end users have a direct access to the entire CreoDIAS catalogue 
though the CreoDIAS library. This library allow end users to make different kind of requests thanks to 
several parameters, such as the bounding box or the city name for the area of interest, the period of 
time or the more recent image before or after one event for the date of interest, etc… Once the EO 
products are selected, a symbolic link to each product is created so data are not duplicated. This 
process is almost immediate. 

For instance in the Natura 2000 use case, whose goal is to monitor the sites of nature preservation in 
the entire France every month, the first step consists in making a request for the more recent 
Sentinel-2 products for every tile that represents France at the end of each month (see figure below). 
This step takes about 10 seconds to process 98 tiles.  

 
Figure 1: Nature 2000 use case. Sentinel-2 products  (first step) 

Another advantage of CANDELA platform is that a Kubernetes cluster has been deployed on top of it. 
Kubernetes acts as an orchestrator and ensures that all the components have access to computation 
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resources and can communicate between each other. This environment is almost mandatory to deal 
with big data use case. 

The second step of the Natura 2000 use case consists in running the optical change detection 
pipeline in order to compare all the current Sentinel-2 products with the ones of the previous month. 
This optical change detection tool is a service of the CANDELA platform that is orchestrated by 
Kubernetes.  

This step is divided in three sub-phases: 

• JP2Tiff: convert Sentinel-2 products in geoTiff images with the bands of interest (see figure 
below). 

 
Figure 2: Nature 2000 use case. Second step; JP2Tiff (1) 

This sub-phase takes a little more than one minute to process 1 tile (see figure below) and 
about half an hour to process 98 tiles because the environment allows to launch several 
processes in parallel (here 5 processes at the same time)  
 

 
Figure 3: Nature 2000 use case. Second step JP2Tiff (2) 

• ExtractInfo: regroup corresponding geoTiff images (see figure below).  

 
This sub-phase is really fast (see figure below).  
 

 
Figure 4: Nature 2000 use case. Second step; ExtractInfo (1) 
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The result is a json file that contains the different corresponding images (see figure below) 

 
Figure 5: Nature 2000 use case. Second step; ExtractInfo (2) 

• ChangeDetection: compute change detection maps (see figure below). 

 
Figure 6: Nature 2000 use case. Second step; ChangeDetection (1) 

This sub-phase takes a little more than three minutes to process 1 change detection map (see 
figure below) and a little more than 5 hours to process 98 change detection maps. This service 
cannot run in parallel because there is only one GPU. 

 

 
Figure 7: Nature 2000 use case. Second step; ChangeDetection (2) 

Thanks to IRIT tool, CANDELA allows users to index EO data with non-EO data and to make requests 
using multi-criteria based on non-EO data. Moreover, several formats are supported by IRIT tool, 
such as shapefile and geojson.  

The last step of the Natura 2000 use case consists in triplifying the change detection results (based 
on EO data) according to the Natura 2000 sites (based on non-EO data). Thus, the result provided at 
pixel level is converted at site of interest level (see figure below).  
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Figure 8: Nature 2000 use case. Third step (Triplify change detection result on Natura 2000 geofeatures) 

This step takes about 45 minutes to run one tile on all the Natura 2000 sites in France (see figure 
below). 

 
Figure 9: Nature 2000 use case. Third step (Triplify change detection result on Natura 2000 geofeatures)(2) 

Once the Natura 2000 use case has finished to run, any operator can monitor the changes that 
occurred on all the Natura 2000 sites in France during the last month.  

This scenario illustrates how big data technologies can be precious for earth observation data 
processing. This permits to process a large area (entire France here) over a certain period of time. It 
provides automatic and rapid tools to monitor and analyse large scale of data, which cannot be done 
manually.  
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3 Innovative applications creation  

3.1 Innovative applications allowed in Agriculture domain 

Big data solutions based on Copernicus earth observation product can play an important role by 
providing innovative large scale applications like health monitoring of crop, crop inventories, 
monitoring of certain type of crops. It can also allow to develop water related innovative applications 
such as crop irrigation, drought monitoring or soil moisture and manage its usage.  Copernicus 
imagery combined to Big data on Copernicus earth observation can help to optimize and manage 
land use. 

CANDELA platform will allow developing applications that rely on large-scale processing such as 
drought monitoring. Indeed, drought monitoring has gained a lot of attention from governments and 
food agencies due to climate change. It affects the growing of crops, which causes crises in food 
production. With the capabilities of the CANDELA platform, the development of such an application 
can be feasible as it is adapted to process large amounts of data. 

Indeed, with the continuous increase of the world’s population, crop production must be stepped up.  

We believe that big data will enable farmers to make smart and informed decisions such as the crop 
type to grow for better profitability, when to harvest, etc.  

This enables them to make smart decisions, such as what crops to plant for better profitability and 
when to harvest. Additionally, it will allow farmers to follow food agencies and government 
regulations on the use of fertilizers in crops. Big data will allow farmer to better manage the risks 
using data-driven farming. 

CANDELA platform can permit to monitor a large scale of crops and to record changes over a long 
period of time. This will help farmers to manage yield mapping and then increase productivity and 
yield. 

Such technologies can also help public authorities for subsidy controls. Automatic and continuous 
monitoring of the cultivated areas on a large area allows to reduce the need for on-the-spot checks, 
which are costly and limited in scale. 

However, for some specific applications needing precision, such as the vineyard monitoring for 
example, the resolution offered by the Sentinel earth observation data is not enough. By opening the 
CANDELA platform to other commercial data provider, more applications could be considered. 

3.2 Innovative applications allowed in Forestry domain 

Copernicus imagery combined to big data technologies can permit to develop innovative applications 
to map the forestry resources, such as the inventory of forest resources, monitoring of changes, 
evaluation of land productivity for forest. It can also allow to monitor the resources and for example 
manage fires or predict wood provision. 

Although the very subject of the analyses carried out by CANDELA tools is not new to forestry in 
Poland, the solutions provided by CANDELA may help in conducting forest health analyzes on a much 
larger scale. Most forest analyses in Poland are currently carried out at the level of individual forest 
districts. Tools that enable data processing for much larger areas can be part of monitoring systems 
at the voivodeship or country level. 

Big data in earth observation is an important step in developing analytical capabilities on the 
available data. Nowadays, with the free access to data like Copernicus program, the ability and 
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having the appropriate background to use and analyze data is crucial. The analysis of data from many 
time series, including historical ones, can provide new conclusions about the health of forests, which 
would not be possible to obtain with analyses conducted in isolated areas and over short periods of 
time. 

Such technologies are a powerful tool for the mapping of the resources. Thanks to earth observation 
on a large scale, the inventory of forest resources is made easier. Also, by the monitoring of changes 
in resources over the time, it will help to supervise damages notice and evaluation for example or to 
detect illegal changes in the land cover and usage in forest areas, such as clear cut or urban area 
expansion. Nowadays indicators on the forest health are very important for world climate monitoring 
and these applications are then major to facilitate the task. 

Big data in earth observation also helps for resource monitoring. Automatic and continuous 
monitoring of the forests allows to measure forest health and degradation and then to supervise and 
predict the fuel wood yield and other resource supplies.  

However, the change detection is not so easy with forests and changes do not necessarily reflect 
variations in the forest. But it may indicate changes in the atmospheric conditions or humidity 
conditions, it can also be seasonal changes on the vegetation. So, applications developed for forest 
monitoring should be really robust to ease its use on a large scale and for many users. 

3.3 Innovative applications allowed in general 

Big data technologies in earth observation business are destined for growth and will be powerful tool 
for many kinds of applications in the coming years.  

As for example with the CANDELA Natura 2000 use case presented in the previous chapter, we can 
imagine a wide variety of applications, such as the monitoring of the Natura 2000 areas to early 
detect damages, such as fires, drought or floods, and improve rescue and protection of the critical 
areas. By monitoring the changes over a long period of time, it can also help to monitor the 
ecosystem health and evaluate the impact of the climate on the protected ecosystems. Public 
authorities can also use this kind of tool to control illegal activities disturbing these areas, such as 
illegal resource exploitation (water or wood for example), illegal constructions, unjustified vehicle 
traffic, etc. 

Copernicus imagery combined to big data technologies has a strong potential of development in all 
the domains for which the earth observation is suitable: urban monitoring, coastal and marine 
exploitation and preservation, energy exploitation and implementation, environment monitoring or 
security operations. 

Nowadays, while population is increasing and cities are expanding, urban monitoring is a real 
concern and expansion needs to be monitored to ensure it proceeds on a sustainable basis. Big data 
on earth observation represents a key tracking tool to  make sure we do not overexploit the 
environmental resources and we do not worsen the quality of life and safety of urban population.  

The technologies developed in the frame of CANDELA allow to monitor the changes to inventory the 
land cover in cities and peripheral areas in order to monitor urban sprawl and cities progress in 
making conservation efforts. By making easier the monitoring on a large period of time and a large 
scale areas, we can imagine to map and monitor large areas in order to assess the urban adaptation 
to climate change and to analyse the environmental and socio-economical evolutions. 

In this context, the technologies developed in the frame of CANDELA are a good start to imagine new 
applications for urban planning activities. We can actually imagine that thanks to monitoring and 
change detection on earth observation data, we can map green areas in and around cities, and 
analyse different determining factors such as density of buildings, green areas location, repartition of 
air temperature, etc., to better understand how to design smarter cities. 
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Earth observation big data can support lots of marine and maritime applications. These technologies, 
such as CANDELA platform, allow to preserve the littoral by monitoring and prevention of coastal 
erosion or by forecasting sea level rising and storm surges. It is also a mean to monitor marine and 
coastal protected areas in order to improve their protection and to anticipate potential 
deterioration. 

Combined with field data, it can help fishing industry to map fishing zones or to forecast alga blooms, 
in order to ensure a sustainable fishing, to provide fishing trends and statistics or to limit the waste 
of contaminated shellfish. 

The technologies developed in the frame of CANDELA permits to monitor the oceans and to forecast 
new areas accessible due to ice melting in order to optimize ship navigation routes. 

It can also be a support to development of marine renewable energies thanks to a mapping of the 
foreseen areas and a better knowledge of any event activities happening on these areas.  

Big data technologies in earth observation can be a decisive support for the growing market of 
renewable energies. For solar energy for example it can helps to monitor many foreseen sites and to 
determine the irradiance conditions, the presence of dust and the sky conditions (if it is clear the 
majority of the time) on each site. This will help to select the more appropriate site and to support 
efficiency and production yield analysis. For the hydropower business, the earth observation data 
can be used to analyse land cover and land changes or to estimate the volume and distribution of 
snow in order to provide information for plants management. 

The technologies developed in the frame of CANDELA can support oil and gas activities by detecting 
oil seeps and creating topographical maps in order to support exploration and drilling activities. It can 
also help oil and gas exploitation activities by detecting oil spills and leaks, by monitoring extreme 
weather conditions or by detecting hazards to workers and the platforms (for example ice floes).  

CANDELA platform or such big data platform for earth observation data can be a precious help for 
environment monitoring and in particular natural disaster. There are more and more extreme events 
(fires, floods, drought, storms, etc.), the trend is increasing, so this kind of tool will contribute to 
emergency responses but also to risks forecasts and early warning operations. 

Risks modelling can be improved thanks to the analysis of previous natural disaster observations. In 
this context, CANDELA platform, which goal is to ease the analysis and the change detection over a 
long period of time, can help to understand the phenomenon and calibrate the forecast models. 

With high-performance models, big data technologies on earth observation can permit to 
continuously monitor the indicators on a large scale to perform a short term and long term forecast. 
This will allow to early warn and alert authorities.  

At the end, if the natural disaster happens, these technologies will support the crisis management by 
providing rapid mapping of disasters and a comprehensive vision of the affected area. This will help 
to optimize and organize the workforce. 

Big data technologies in earth observation can be a strategic stand for security and safety operations 
taking place both on land and on the seas.  

Earth observation data provides access to an exhaustive understanding of the situation. And 
combined with big data technologies, it permits to monitor a large coverage (borders or specific 
maritime zones) and continuously analyse and track the detection of abnormal behaviours and illicit 
activities (by non-reporting vessels, illegal fishing activities or illegal immigration) 

Thanks to global monitoring over a long period of time, we can also imagine applications providing 
vulnerability assessment and risk analysis on land borders, which is useful for intelligence needs. 

As seen before, these technologies are also a crucial support for oil spill detection, monitoring and 
mitigation. 

Maritime Search and Rescue operations is a strategic activity in Europe and these activities can be 
hold up by the monitoring of the traffic and, in polar regions, of icebergs. 
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4 Economic value generation 

4.1 Economic value generation in Agriculture domain 

By using these big earth observation data applications, we can imagine that farmers will be able to 
increase productivity by optimizing the use of water, fertilizers, seeds and pesticides, leading to 
improved profitability and cost efficiency. By reducing the amount of inputs used, the farmer can also 
help protect the environment and reduce land, water and air pollution. 

The monitoring of crops can have also a variety of impacts. Land use classification can help to assess 
crop location changes and see if there are any trouble changes or trends. 

Monitoring can also be used to support subsidy control, thereby reducing the need for on-the-spot 
checks, which are both costly and limited in scale. Crop monitoring can help identify environmental 
factors that need to be taken into consideration. 

Data such as wetness indicators can help identify the level of irrigation needed in regions. Monitoring 
the crops and surrounding land will also indicate if there is unhealthy vegetation and a lack of water, 
or if there is an increase in algae in the water, which could indicate fertilizer pollution. 

Integrating the CANDELA platform in TerraNIS’ offers would allow to have economic benefits:  

• Automate resource consuming data manipulation processes such as image retrieval and 
image pre-processing. This would allow to reduce production costs as it saves both the 
required time and costs.  

• Propose new services based on large scale processing such as drought monitoring.   

• Provide these services to new customers such as food agencies and governmental bodies.   

• Scale existing services to adapt for the increased number of clients due to the capabilities of 
the platform to scale when needed.   

• The acquired experience during the CANDELA project would allow TerraNIS to participate in 
other research and development projects, which achieves an added-value for TerraNIS. 

The services that would be provided based on the CANDELA platform and analytics tools could 
achieve the following social impacts on the agriculture domain: 

• Helping to tackle the challenge of food supplies for the growing population. This can help 
policymakers to take informed decisions based on patterns found on the large amount of 
earth observation data. 

• Allowing the farmers to achieve better profitability by helping them to select the crop type to 
grow. Moreover, the tools that allow monitoring the agricultural fields which allow farmers 
to fight against insects and anomalies by taking early decisions and hence avoiding 
economical loss caused by the damage of their crops. 

• Providing tools for farmers that allow them to manage the fertilizers and respect the 
regulations and avoid sanctions in case they do not follow the regulations. 

The platform and analytics tools can achieve many environmental impacts in the field of agriculture. 
For example: 

• It allows farmers to better manage the fertilization process as it has a direct impact on the 
soil pollution.  

• Additionally, the excess use of fertilization on crops used for food production has a negative 
impact on human health. Controlling their doses is of priority in this case.  
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• With some adaptation, the proposed tools can help farmers in irrigation management. Water 
is a very important natural source and it has become one of the main interests of 
governments and agricultural associations. This will help in economizing water consumption. 

• Monitoring tools are adapted to ensure green societies, which is directly correlated with the 
population well-being. 

4.2 Economic value generation in Forestry domain 

Thanks to big data solutions based on Copernicus earth observation, we can imagine that forest 
authorities will be own accurate forest mapping, which is extremely useful for storm damages 
assessment for example, inventory, or validation of forest strand for wood purchasers.  

Bid data on earth observation is a fundamental tool for deriving statistics on deforestation and land 
use change and is critical for sustainable development at local, national, regional and global scales. 
Forest monitoring applications will help forest management stakeholders to create custom maps, 
observe forest trends or receive alerts on their area or the entire world. 

Integrating the CANDELA platform in SmallGIS offers would allow to have economic benefits: 

• Expand the company offer and providing new services for our current customers. 

• Propose solutions leading to automation of large scale processes. Not requiring the customer 
to have high hardware and technical background. 

• Opportunity to participate in new projects, based on the experience gained in the CANDELA 
Project. 

The development of tools and applications in the field of forestry including CANDELA Platform 
support the following societal impacts: 

• Forest ecosystem preservation and monitoring in urban areas leading to  
o the normalization of temperature and humidity distribution in the city, 
o enhancing biodiversity, 
o pollution reduction, 
o real estate values increase. 

• Preservation of natural forests for leisure and recreation. 

Forests are one of the most crucial components of the environment. The values in the CANDELA 
project allow for the following environmental impacts: 

• The ability to monitor large areas of forests on an on-going basis, leading to a continuous 
improvement of knowledge on the impact of various factors on their well-being and the 
assessment of protection measures applied. 

• Support forest maintenance and preservation for climate mitigation. 

4.3 Economic value generation in general 

All these new technologies and the range of applications that are made possible largely contribute to 
numerous economic, societal and environmental impacts. From the new applications presented in 
the previous chapter, here are estimated the potential impacts they can provide. 
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The figures present the domain, applications made possible and their benefits. 

 

 
Figure 10: Economic value generation (Agriculture) 

Big data solutions based on Copernicus earth observation product in the field of agriculture allow the 
following economic benefits: 

• Cost savings and higher profits thanks to more efficient production and limited inputs 

• Market stability 

• Increase crop production by the monitoring of yield and constant progress 

• Cost savings for authorities from improved efficiency on the controls (limited needs to 
on-the-spot checks) 

The development of tools and applications in the field of agriculture supports the following societal 
impacts: 

• Improved safety to human health by limiting the land and water pollution 

• Reduce risk to food insecurity for human by monitoring on a large scale the world 
production efficiency 

• Ensures the implementation of EU policies 

It permits also the following environmental impacts: 

• Decreased pollution to air water and soil 

• Protection of biodiversity 

• Reduce water consumption which is a limited resource on certain areas 
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Figure 11: Economic value generation (Forestry) 

Big data solutions based on Copernicus earth observation product in the field of forestry allow the 
following economic benefits: 

• Cost savings from risk reduction on forest resource 

• Cost savings and higher profits thanks to improved yield 

• Market stability thanks to a better evaluation of wood related resources 

• Reduce economic damage linked to deforestation 

The development of tools and applications in the field of forestry supports the following societal 
impacts: 

• Enhancement of quality of life for people by promoting healthcare programs on green 
areas 

• Sustainability of resources exploitation  

It permits also the following environmental impacts: 

• Enhancement of ecosystems protection 

• Environmental forest protection  

• Enhancement of resource restoration by a comprehensive knowledge of land use and fire 
impacts 

• Enhancement of resource recovery by improving the planning and intervention on forest 
disasters 

• Climate mitigation on the vegetation health 
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Figure 12: Economic value generation (Environment) 

Big data solutions based on Copernicus earth observation product in the field of environment allow 
the following economic benefits: 

• Lower financial risk due to natural disasters 

• Reduction of economic damages thanks to risk prediction and early warning 

• Reduction of material losses by improving the reactivity and quality of recovery 

• Cost savings by providing appropriate financial protection scheme 

• Cost reduction from risk reduction and response improvement to natural disasters 

• Cost savings from improved efficiency on vegetation health protection 

• Better assessment of damaged areas 

• Reduction of economic damage caused by illegal exploitation of the protected resources 

The development of tools and applications in the field of environment supports the following societal 
impacts: 

• Better planning of field interventions 

• Contribution of Europe on the global initiatives for civil protection 

• Reduction of precariousness by improving timeliness for insurance handling process 

It permits also the following environmental impacts: 

• Reduction of environmental damages thanks to risk prediction and early warning 

• Customer satisfaction improvement thanks to more targeted actions of insurance 
companies 

• Enhancement of ecosystems protection 

• Climate mitigation on the vegetation health 

• Enhancement of the resource protection of natural areas 
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Figure 13: Economic value generation (Urban) 

Big data solutions based on Copernicus earth observation product in the field of urban allow the 
following economic benefits: 

• Enhancement of urban and green areas resource allocation 

• Reduce risk and damages on critical areas to rescue due to climate change impact 

• Reduce damage on critical areas to rescue due to climate change impact 

The development of tools and applications in the field of urban supports the following societal 
impacts: 

• Enhancement of urban sustainability 

• Damage and mortality risk limitation 

It permits also the following environmental impacts: 

• Reduction of environmental pressure 

• Enhancement of urban ecosystem recovery 

• Enhancement of human environmental impact 
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Figure 14: Economic value generation (Coastal and maritime) 

Big data solutions based on Copernicus earth observation product in the field of coastal and maritime 
domain allow the following economic benefits: 

• Better productivity thanks to limited contamination by alga 

• Less spending on fuel for ship navigation 

• Reduction of risk and damages due to marine accidents 

• Improvement of the attractiveness of coastal areas thanks to shoreline conservation 

• Reduction of risk and damages on coastal areas 

The development of coastal and maritime tools and applications supports the following societal 
impacts: 

• Design fishery policies and track if regulations are respected 

• Mortality risk limitation due to marine accidents 

• Improvement of the attractiveness of coastal areas thanks to shoreline conservation 

It permits also the following environmental impacts: 

• Support sustainable fishing limited to fishing areas 

• Reduction of greenhouse gas emissions due to ship navigation 

• Shoreline environmental protection 
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Figure 15: Economic value generation (Energy) 

Big data solutions based on Copernicus earth observation product in the field of energy domain allow 
the following economic benefits: 

• Better return on investments for renewable energy facilities development 

• Better quality of renewable power production forecasts 

• Gain in competitiveness 

• Cost savings thanks to early spills detection 

• Reduce risk of damage on oil and gas infrastructure 

The development of energy tools and applications supports the following societal impacts: 

• Lower the risks of nuclear accidents 

• Improvement of security of energy supply 

• Protection of workers' safety on remote platform 

• Reduction of the risk to human health 

It permits also the following environmental impacts: 

• Improvement of environmental objectives 

• Reduction of pollution due to greenhouse gases or nuclear waste 

• Protection of the biodiversity and ecosystems 
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Figure 16: Economic value generation (Security) 

Big data solutions based on Copernicus earth observation product in the field of security domain 
allow the following economic benefits: 

• Improvement on fish industry revenues 

• Value of illegal goods seizures (drugs or counterfeit goods) 

• Reduction of drugs treatment costs 

• Reduction of material losses thanks to a better search and rescue operations 

• Reduction of economic damages due to oil spills 

• Decreased tourism losses due to oil spills 

• Reduction of fishing industry losses due to oil spills 

• Reduction of cost of cleaning due to oil spills 

The development of security tools and applications supports the following societal impacts: 

• Better preparedness to conflicts thanks to an improved vulnerability and risk assessment 

• Reduction of illegal immigration 

• Support to evacuation plans 

• Support to humanitarian response 

• Reduction of casualties among refugees 

• Reduction of casualties in regular traffic 

• Mortality risk limitation due to drugs consumption 

It permits also the following environmental impacts: 

• Enhancement of fish resource sustainability 

• Preservation of marine ecosystems 

• Reduction of environmental damages due to oil spills 
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5 Conclusions 

Big data technologies with Copernicus earth observation are able to offer powerful applications 
ensuring good quality, reliability, resolution and revisit. 

The automatic data collection and changes detection algorithms combined to additional data 
developed in the frame of CANDELA provides important positive impacts on the operational use of 
earth observation data. It permits to save time compared to manual operations, and to provide 
exhaustive results on the comparison. This solution also permits to filter data to intelligently focus on 
customer interest. The automation and big data technologies treatments allows to concentrate the 
operations on specific alarms and to focus on the useful information. 

Using big data technologies facilitate to improve the processing time and to process huge amount of 
data for and extended monitoring, on a large scale. In addition to that, it permits to perform a 
continuous background monitoring and to alert the operators only when it is needed. 

Using Copernicus data is an advantage because the data is free so it’s a non-negligible economic 
impact for new businesses. It also allows to provide 100% European solutions. The acquisition of data 
is insured by the Copernicus program and then data acquisition and availability are not under 
customer or user responsibility. Moreover, the data are always updated with a revisit of about 5 
days, so the data are automatically available and fresh, allowing lot of applications. 

The implementation on DIAS makes these solutions much easier to access and process.  

The combination of optical and radar data is very useful for many applications and domains. The 
complementarity between both optical and radar data offer lot of opportunities and a large panel of 
potential applications. This potential is also greatly improved by the possibility of combining with 
additional data. 

However, for some specific applications, the resolution needed is not sufficient and may be 
combined with others commercial data, for complex urban land mapping for example. The 
developed solution could then be improved by the possibility to include commercial observation data 
with better resolution. 

For some applications, earth observation data only is not enough and may need to be combined with 
existing data (from on-the-spot visit or environment data for example). 

The access to these kinds of platform and its use in not intuitive and is a brake for some users not 
used with computer technologies. Adding user-friendly GUI and facilitate the access to the platform 
can also improve the tools more attractive. 

CANDELA is focused on optical and radar earth observation data. The integration of Sentinel-3 data 
by providing altimetry data, sea surface temperature, etc. could improve the possibility of 
applications (more application in the marine domain for example). 

For natural disaster, the delay between the catastrophe and the availability of the images is crucial. 
Therefore, for quick events such as heavy rains, the uncertainty on the response timeliness limit the 
interest in Copernicus. 

To improve the CANDELA solution, more artificial intelligence could also be integrated to improve the 
characterization of the changes and the areas mapping. 
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