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Executive Summary 
The objective of WP2 Forestry Pilot was to demonstrate through real life applications how Big 

Data can boost the forestry sector. The three main tasks, carried out in four countries 

(Belgium, Czech Republic, Finland and Spain), were built around practical cases from forestry. 

The D2.3 Forestry Pilot Final Report deliverable describes the objectives, organization and 

final results of the Forestry pilots implemented under the project. It also reports the 

exploitation status and key performance indicators for each of the pilots and summarizes the 

lessons learnt and recommendations on how to disseminate the services to the European 

forestry sector. 

This document reports the results of the following tasks: 

Task 2.2 Multisource crowdsourcing services - divided into two pilots: 

Pilot 2.2.1 Easy data sharing and networking: The pilot was based on the standardized 

procedures for collecting and transferring data utilizing the Wuudis Service and 

DataBio platform from silvicultural activities executed in the forest. Wuudis, 

developed by Wuudis Solutions (formerly MHG Systems, MHGS), is a commercial 

service for forest owners, timber buyers and forestry service companies for 

management of forestry activities and forest resource management.  

²ǳǳŘƛǎΩ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŦŜŀǘǳǊŜǎΣ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ ǎƻŎƛŀƭ ŦƻǊŜǎǘ ǇƭŀǘŦƻǊƳ ŦŜŀǘǳǊŜǎ 

were developed and validated in selected pilot areas. In addition, Wuudis Service was 

integrated to external services such as map services and authority systems. Forest 

experts of the Finnish Forest Centre (METSAK) were pilot users of Wuudis Service 

enabling easy data sharing and networking with forest owners while forest visits and 

consultancy. 

Pilot 2.2.2 Monitoring and control tools for forest owners: Those are e-services on the 

integration of Forest information collection and mobile monitoring. Private forest 

owners and forest specialists were provided with tools to monitor and report forest 

information to authorities directly to the database of the Finnish Forest Centre. 

A work quality monitoring application (available for iOS and Android mobile platforms) 

was developed in order to feed the forest inventory master data in real time 

ƻǇŜǊŀǘƛƻƴǎ ƛƴǘƻ ǘƘŜ a9¢{!YȰǎ ŘŀǘŀōŀǎŜǎΣ aŜǘǎŀŀƴΦŦƛ ŀƴŘ a9¢{!YΩǎ ŦƻǊŜǎǘ ǊŜǎƻǳǊŎŜ 

data. High quality updates were provided for strategic planning through the Wuudis 

platform and for paying subsidies for cleaning and treating young seedling and young 

forest stands in a controlled way by METSAK. This improved the quality of work and 

customer satisfaction.  

Furthermore, forest damage (like storms, snow, pests, insects, fungi) monitoring 

through standardized procedures was developed together with METSAK, as well as 

easy-to-use mobile tools for these damage monitoring needs and non-wood product 

monitoring needs. 

Task 2.3 Forest Health - divided into two pilots (which were both further divided into two 

subpilots): 
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Pilot 2.3.1 Forest damage remote sensing: The pilot concentrated in forestry site data 

collection and elaboration utilizing remote sensing. The pilot (later divided into two 

sub-pilots) was analysing, collecting and extracting the information needed for the 

implementation of the Forest Inventory system of Wuudis from remote sensing 

(satellite, aerial, UAV) and field surveys in Belgium, Finland and Spain. Earth 

Observation data from multispectral optical satellite sensors present the optimal way 

to timely collect information on land cover over large areas in an efficient way. 

The pilot demonstrated the usability of a range of forest inventory applications 

utilizing Big Data (mainly satellite and field data) and online Big Data processing 

approaches. The services were integrated with the Wuudis platform, demonstrating 

the possibilities and benefits of inter-platform interactions. Due to the pilot, Wuudis 

Solutions is now able to better understand the needs of Belgium, Finnish and Spanish 

market through real pilots. The Wuudis Service has been tested in real business 

environment and the results were encouraging. Wuudis Solutions expects to acquire 

more customers in Belgium, Finland and Spain. From SME point of view, this is a good 

example how research results are used in business development. Wuudis Solutions is 

very eager to continue the collaboration with DataBio partners and forest 

shareholders to create new business beyond the duration of the project. 

Pilot 2.3.2-FH Monitoring of forest health: The goal of the pilot was to set up a 

methodology based on remote sensing images (satellite + aerial + UAV) and field data 

for the monitoring of the health status of forests in large areas of the Iberian 

Peninsula. The work was focused on the monitoring of the health of Quercus sp. 

forests affected by the fungus Phytophthora cinnamomi Rands and of the damage in 

Eucalyptus plantations affected by the coleoptera Gonipterus scutellatus Gyllenhal. 

Earth Observation (EO) based products for monitoring the health of forest areas were 

created to improve forest management systems and to minimise economic losses. 

The pilot showed that remotely piloted aerial vehicles (RPAS) are suitable for 

monitoring of Phytophthora outbreaks at a local scale. For large areas (potentially 

affected is the South of the Iberian Peninsula), the use of free periodic aerial 

orthophotos (provided by the Spanish Public Administration) is proposed. For 

Eucalyptus plantation monitoring, it was concluded that it is possible to assess 

defoliation and assign treatment priorities at tree-level by using RPAS remote sensing 

data. However, the method could not be automatized and the model could not be 

extended at plantation-level so far. 

Pilot 2.3.2-IAS Invasive alien species control ς plagues: Invasive Alien species (AIS) are 

a big threat for biodiversity in the Iberian Peninsula, the Canary Islands and the 

Balearic Islands, and cause significant economic losses. 

Those invasive species are animals and plants that are introduced accidentally or 

deliberately into a natural environment where they are not native, with serious 

negative consequences for the environment. They represent a major threat to native 

plants and animals in Europe, causing damage worth billions of Euros to the European 

economy every year. As invasive alien species do not respect borders, coordinated 
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action at the European level will be more effective than individual actions at the 

Member State level [REF-01]. 

Resources are limited, and actions and eradication measures can be complex and very 

expensive. Therefore, early warning and monitoring are key points for Spanish Public 

Bodies to be more efficient. In this pilot, a model that identifies the geographic origin 

of the biological invasions that could likely affect Spain was developed. The results 

highlight the secondary role that the environment plays in the invasion process, mainly 

driven by anthropic factors. The pilot produced a detailed spatial assessment of 

invasion risk and thereby facilitates improvement of AIS management increasing the 

efficiency of preventive measures. 

Task 2.4 Forest Data Management Services - divided into two subtasks: 

Pilot 2.4.1 Web-mapping service for the government decision making: This pilot was 

focusing on the development of web-based mapping products, which would describe 

the forest health trends of Czech Republic and could be incorporated in government 

decision making. For the development of the service, it was necessary to build up and 

validate processing platforms based on Big Data environment. The pilot focused on 

technological development of the processing of Sentinel-2 optical data and their 

interpretation towards the forest health status, using large amount of in-situ data 

from traditional forest inventories and field campaigns focused on the collection of 

leaf area index. Resulting maps of forest health were published on dedicated map 

portals and WMS services and incorporated into other higher-level products for timely 

detection of ongoing bark beetle calamity. Based on the pilot results, the calamity 

zones of bark beetle are regularly updated, allowing the application of special forest 

management regime.  

The approach developed in this pilot allows assessing the forest health of the entire 

area of Czech Republic and other temperate forest regions in Europe, while reducing 

costs for field surveys and providing highly effective identification of forest owners 

eligible for special forest management regime and direct subsidies/tax relief. The pilot 

thereby provided an excellent example of the benefits of Big Data approaches in 

forestry. 

Pilot 2.4.2 Shared multiuser forest data environment: ¢ƘŜ Ǉƭŀƴ ǿŀǎ ǘƻ Ǉƛƭƻǘ aŜǘǎŅŅƴΦŦƛ 

databases and e-service integration to the national service architecture of Finland 

(based on X-Road approach), where important features are for example data and user 

security, single-login and easy user role-based authentication and data access 

permissions. Open forest data service, as well as related crowdsourcing services, were 

included in this pilot. 

The results of the pilot were very promising and clearly indicate that by standardized 

solutions, i.e. with standardized data and data transfers as well as application 

programming interfaces, it is possible to build a completely new type of ecosystem 

that utilizes multiple data sources. This type of ecosystem is fully scalable and 

exploitable for the European forestry sector or even globally. By applying the same 
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data standards, the forestry sector businesses could be expanding their business 

opportunities across country borders. 

Overall, the Forestry pilots implemented in WP2 highlighted the usability of Big Data in several 

practical forestry cases and provided valuable applications and methodological approaches 

for further utilization of Big Data by private stakeholders as well as government officials.  
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Definitions, Acronyms and Abbreviations 
Acronym Title 

B Beta diversity 

BG Biogeography 

DC Climatic Dissimilarity 

ENCE Empresa Nacional de Celulosas, Spain 

EO Earth Observation 

FMI Forest Management Institute (DataBio partner) 

GeoJSON Open standard format designed for representing simple geographical 

features 

IAS Invasive Alien Species 

ICT Information and communication technologies 

IGN Spanish DŜƻƎǊŀǇƘƛŎŀƭ LƴǎǘƛǘǳǘŜ όLƴǎǘƛǘǳǘƻ DŜƻƎǊłŦƛŎƻ bŀŎƛƻƴŀƭ - 9ǎǇŀƷŀύ 

IR InfraRed 

IT Information technology 

KPI Key Performance Indicator 

LAI Leaf Area Index 

MAPA Spanish Ministry of Agriculture and Environment 

METSAK Finnish Forest Centre (DataBio partner) 

MHGS MHG Systems Oy, former name of Wuudis Solutions Oy (DataBio partner) 

MS Multispectral 

NDII Normalized Difference Infrared Index 

NDVI Normalized Difference Vegetation Index 

NIR Near-InfraRed 

NLS National Land Survey of Finland 

OBIA Object Based Image Analysis 

PNOA Spanish National Plan 

PP  Propagule Pressure 

PPP Public-Private Partnership 

R a free software environment for statistical computing and graphics 

REIP Red Edge Inflection Point 

RGB Red-Green-Blue 

RI Risk of Invasion 

RPAS Remotely Piloted Aerial System 

RS Remote Sensing 

SF Service for Forestry 

TC Tasselled Cap 

UAV Unmanned Aerial Vehicle 

UI User Interface 

VHR Very high resolution 

WFS Web Feature Service 
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WMS Web Map Service 

WMTS Web Map Tile Service 

XML Extensible Markup Language 
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1 Introduction  
 Project Summary 

DataBio (Data-driven Bioeconomy) is a H2020 lighthouse project focusing on utilizing Big Data 

to contribute to the production of the best possible raw materials from agriculture, forestry, 

and fishery/aquaculture for the bioeconomy industry in order to produce food, energy and 

biomaterials, also taking into account responsibility and sustainability issues. 

DataBio has deployed state-of-the-art Big Data technologies taking advantage of existing 

ǇŀǊǘƴŜǊǎΩ ƛƴŦǊŀǎǘǊǳŎǘǳǊŜ ŀƴŘ ǎƻƭǳǘƛƻƴǎΦ ¢ƘŜǎŜ ǎƻƭǳǘƛƻƴǎ ŀƎƎǊŜƎŀǘŜ Big Data from the three 

identified sectors (agriculture, forestry, and fishery) and intelligently process, analyse and 

visualize them. The DataBio software environment allows the three sectors to selectively 

utilize numerous software components, pipelines and datasets, according to their 

requirements. The execution has been through continuous cooperation of end-users and 

technology provider companies, bioeconomy and technology research institutes, and 

ǎǘŀƪŜƘƻƭŘŜǊǎ ŦǊƻƳ ǘƘŜ 9¦Ȱǎ Big Data Value PPP programme. 

 

DataBio has been driven by the development, use and evaluation of 27 pilots, where also 

associated partners and additional stakeholders have been involved. The selected pilot 

concepts have been transformed into pilot implementations utilizing co-innovative methods 

and tools. Through intensive matchmaking with the technology partners in DataBio, the pilots 

have selected and utilized market-ready or near market-ready ICT, Big Data and Earth 

Observation methods, technologies, tools, datasets and services, mainly provided by the 

partners within DataBio, in order to offer added-value services in their domain. 

Based on the developed technologies and the pilot results, new solutions and new business 

opportunities are emerging. DataBio has organized a series of stakeholder events, hackathons 

and trainings to support result take-up and to enable developers outside the consortium to 

design and develop new tools, services and applications based on the DataBio results. 
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The DataBio consortium is listed in Table 1. For more information about the project see [REF-

02]. 

Table 1: The DataBio consortium partners 

Number Name Short name Country 

1 (CO) INTRASOFT INTERNATIONAL SA INTRASOFT Belgium 

2 LESPROJEKT SLUZBY SRO LESPRO Czech Republic 

3 ZAPADOCESKA UNIVERZITA V PLZNI UWB Czech Republic 

4 FRAUNHOFER GESELLSCHAFT ZUR FOERDERUNG 

DER ANGEWANDTEN FORSCHUNG E.V. 

Fraunhofer Germany 

5 ATOS SPAIN SA ATOS Spain 

61 STIFTELSEN SINTEF SINTEF ICT Norway 

7 SPACEBEL SA SPACEBEL Belgium 

8 VLAAMSE INSTELLING VOOR TECHNOLOGISCH 

ONDERZOEK N.V. 

VITO Belgium 

9 INSTYTUT CHEMII BIOORGANICZNEJ POLSKIEJ 

AKADEMII NAUK 

PSNC Poland 

10 CIAOTECH Srl CiaoT Italy 

11 EMPRESA DE TRANSFORMACION AGRARIA SA TRAGSA Spain 

12 INSTITUT FUR ANGEWANDTE INFORMATIK (INFAI) 

EV 

INFAI Germany 

13 NEUROPUBLIC AE PLIROFORIKIS & EPIKOINONION NP Greece 

14 ¨ǎǘŀǾ ǇǊƻ ƘƻǎǇƻŘłǌǎƪƻǳ ǵǇǊŀǾǳ ƭŜǎǻ .ǊŀƴŘȇǎ ƴŀŘ 

Labem 

UHUL FMI Czech Republic 

15 INNOVATION ENGINEERING SRL InnoE Italy 

16 Teknologian tutkimuskeskus VTT Oy VTT Finland 

17 SINTEF FISKERI OG HAVBRUK AS SINTEF Fishery Norway 

18 SUOMEN METSAKESKUS-FINLANDS SKOGSCENTRAL METSAK Finland 

19 IBM ISRAEL - SCIENCE AND TECHNOLOGY LTD IBM Israel 

20 WUUDIS SOLUTIONS OY2 MHGS Finland 

21 NB ADVIES BV NB Advies Netherlands 

22 CONSIGLIO PER LA RICERCA IN AGRICOLTURA E 

L'ANALISI DELL'ECONOMIA AGRARIA 

CREA Italy 

23 FUNDACION AZTI - AZTI FUNDAZIOA AZTI Spain 

24 KINGS BAY AS KingsBay Norway 

25 EROS AS Eros Norway 

26 ERVIK & SAEVIK AS ESAS Norway 

27 LIEGRUPPEN FISKERI AS LiegFi Norway 

28 E-GEOS SPA e-geos Italy 

29 DANMARKS TEKNISKE UNIVERSITET DTU Denmark 

30 FEDERUNACOMA SRL UNIPERSONALE Federu Italy 

 
1 Replaced by partner 49 as of 1/1/2018. 
2 Formerly MHG SYSTEMS OY. Terminated on 27/9/2019. 
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31 CSEM CENTRE SUISSE D'ELECTRONIQUE ET DE 

MICROTECHNIQUE SA - RECHERCHE ET 

DEVELOPPEMENT 

CSEM Switzerland 

32 UNIVERSITAET ST. GALLEN UStG Switzerland 

33 NORGES SILDESALGSLAG SA Sildes Norway 

34 EXUS SOFTWARE LTD EXUS United 

Kingdom 

35 CYBERNETICA AS CYBER Estonia 

36 GAIA EPICHEIREIN ANONYMI ETAIREIA PSIFIAKON 

YPIRESION 

GAIA Greece 

37 SOFTEAM Softeam France 

38 FUNDACION CITOLIVA, CENTRO DE INNOVACION Y 

TECNOLOGIA DEL OLIVAR Y DEL ACEITE 

CITOLIVA Spain 

39 TERRASIGNA SRL TerraS Romania 

40 ETHNIKO KENTRO EREVNAS KAI TECHNOLOGIKIS 

ANAPTYXIS 

CERTH Greece 

41 METEOROLOGICAL AND ENVIRONMENTAL EARTH 

OBSERVATION SRL 

MEEO Italy 

42 ECHEBASTAR FLEET SOCIEDAD LIMITADA ECHEBF Spain 

43 NOVAMONT SPA Novam Italy 

44 SENOP OY Senop Finland 

45 UNIVERSIDAD DEL PAIS VASCO/ EUSKAL HERRIKO 

UNIBERTSITATEA 

EHU/UPV Spain 

46 OPEN GEOSPATIAL CONSORTIUM (EUROPE) 

LIMITED LBG 

OGCE United 

Kingdom 

47 ZETOR TRACTORS AS ZETOR Czech Republic 

48 COOPERATIVA AGRICOLA CESENATE SOCIETA 

COOPERATIVA AGRICOLA 

CAC Italy 

49 SINTEF AS SINTEF Norway 

 

 Document Scope 
This deliverable document D2.3 Forestry Pilot Final Report (due M36) describes the objectives, 

organization and results of the forestry pilots implemented under the project. It also reports 

the exploitation status and key performance indicators for each of the pilots and summarizes 

the lessons learnt and recommendations of how to disseminate the services to the European 

forestry sector. 

 Document Structure 
This document is comprised of the following chapters: 

Chapter 1 presents an introduction to the project and the document. 

Chapter 2 offers an overview of the WP2 results. 
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Chapters 3 to 10 give a detailed view of each of the pilots. Each chapter is structured in the 

following pattern: 

¶ Pilot overview 

¶ Pilot summary before Trial 2 

¶ Trial 2 pilot activities 

¶ Components, datasets and pipelines used in the pilot 

¶ Exploitation and evaluation of pilot results 

Chapter 11 provides the conclusion of the document. 

Chapter 12 shows the references of this document. 
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2 Forestry pilots summary 
 Overview 

The objective of WP2 Forestry Pilot was to demonstrate through pilots how Big Data can boost 

the forestry sector. The pilots, carried out in four countries (Belgium, Czech Republic, Finland 

and Spain), were built around practical forestry cases. They were validating the use of Big 

Data technologies and assessing how the expectations of user communities can be met. In 

order to do this, the WP: 

¶ Specified the requirements for the pilots 

¶ Implemented the pilots giving access to all tools developed 

¶ Gathered experiences from the pilots 

Big Data technologies were tested and validated in three main cases: Multisource 

crowdsourcing services (Task 2.2), Forest Health (Task 2.3) and Forest Data Management 

Services (Task 2.4). 

The different forest pilots aimed to: 

1. Improve identification of forest damages from biotic - such as pest and diseases - or 

abiotic - such as snow, thunderstorms (wind), dryness, rains, fires - using remote 

sensors. 

2. Optimize the use of tree resources: Detailed characterization of trees and forest 

characteristics for determining the optimal use of trees for a given output, e.g. pulp, 

paper, textile, biofuels, etc., in order to guarantee that supply meets demand. 

3. Provide forest health maps to forest owners or public administrators, based on 

remote sensing data. Later on, maps of implemented cuttings will be provided for 

verification and reforestation control. 

Lƴ Ƴƻǎǘ 9ǳǊƻǇŜŀƴ ŎƻǳƴǘǊƛŜǎΣ ǘǊŀŘƛǘƛƻƴŀƭ ƳŜǘƘƻŘǎ ŦƻǊ ŦƻǊŜǎǘ ƳŀƴŀƎŜƳŜƴǘ ŀǊŜ ōŀǎŜŘ ƻƴ άǎǘŀǘƛŎέ 

management plans, created at the planting stage and reviewed after long periods (typically 5 

to 10 years). In recent years, these management plans have become a declaration of 

intentions, including objectives for multifunctional forests (non-wood products and services). 

However, the plans often lack effective implementation and monitoring methods that allow 

forest owners, managers and regulators to validate the progress in achieving the target 

objectives set out in the management plan. Additionally, despite the velocity of forest data 

generation (necessarily not quick), the vast surfaces of forest areas justify completely the use 

and necessity of Big Data tools and techniques. 

In the DataBio forestry pilots, integrated tools were developed to support management 

planning that is capable of considering non-wood products and conservation areas while at 

the same time maximising timber production and economic yield. 
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 Introduction of pilot cases 
Within the three main cases outlined above - Multisource crowdsourcing services, Forest 

Health and Forest Data Management Services - the work was arranged into eight pilots 

(including six main pilots, two of which were split into two sub-pilots). The full description of 

ŜŀŎƘ ǇƛƭƻǘΣ ƛƴŎƭǳŘƛƴƎ ǘƘŜ ŜȄǇƭƻƛǘŀǘƛƻƴ ŀƴŘ YtLΩǎΣ ŀǊŜ ƎƛǾŜƴ ƛƴ Chapters 3 to 10 of this document. 

Table 2 presents the pilot structure and project partners assigned for each pilot. Link between 

the pilot IDs and the chapters in this document is also provided. The table is followed by a 

brief introduction of each pilot. 

Table 2: Pilots in DataBio WP2 Forestry 

Pilot ID Pilot title Pilot leader Project partners D2.3 

chapter 

2.2.1 Easy data sharing and 

networking 

Wuudis (M1-M33) 

METSAK (M34-M36) 

VTT, SPACEBEL, 

METSAK 

3 

2.2.2 Monitoring and control 

tools for forest owners 

Wuudis (M1-33) 

METSAK (M34-M36) 

FMI, TRAGSA, 

METSAK 

4 

2.3.1-FI 

  

Forest damage remote 

sensing (@Finland) 

Wuudis (M1-M33) 

VTT (M34-M36) 

VTT, SENOP, 

METSAK, 

SPACEBEL 

5 

2.3.1-ES Forest damage remote 

sensing (@Spain) 

Wuudis (M24-M33) 

VTT (M34-M36) 

VTT, TRAGSA, 

DTU, FMI 

6 

2.3.2-FH 

  

Monitoring of forest 

health 

TRAGSA SENOP, CSEM, 

CiaoT, FMI, VTT 

7 

2.3.2-IAS Invasive alien species 

control and monitoring 

TRAGSA SENOP, CSEM, 

CiaoT, FMI, VTT 

8 

2.4.1 Web-mapping service 

for the government 

decision making 

FMI VTT, SPACEBEL 9 

2.4.2 Shared multiuser forest 

data environment 

METSAK VTT 10 

 

Pilot 2.2.1 - Easy data sharing and networking ς aimed at developing and piloting 

standardized procedures for collecting and transferring data utilizing the Wuudis Service and 

DataBio platform from silvicultural activities executed in the forest. Wuudis, developed by 

Wuudis Solutions, is a commercial service for forest owners, timber buyers and forestry 

service companies for management of forestry activities and forest resource management. 
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¢ƘŜ Ǝƻŀƭ ǿŀǎ ǘƻ ŘŜǾŜƭƻǇ ŀƴŘ ǾŀƭƛŘŀǘŜ ²ǳǳŘƛǎΩ ŎƻƭƭŀōƻǊŀǘƛƻƴ ŦŜŀǘǳǊŜǎΣ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŀƴŘ 

social forest platform features in selected pilot areas. In addition, an important goal was also 

to integrate the Wuudis Service into external services such as map services and authority 

systems. Forest experts of the Finnish Forest Centre were pilot users of Wuudis Service 

enabling easy data sharing and networking with forest owners during forest inspections and 

consultancy. 

Pilot 2.2.2 - Monitoring and control tools for forest owners ς aimed at developing 

standardized procedures and applications for collecting, monitoring and transferring data 

utilizing the Wuudis Service and the DataBio platforms, to be exported to 3rd party IT systems 

through standard interfaces. In this pilot, the goal was to develop an end-to-end data transfer 

solution between the Wuudis Service ŀƴŘ a9¢{!YȰs forest resource databases. Forest 

damage (like storms, snow, pests, insects, fungi) monitoring through standardized procedures 

were to be developed together with METSAK, as well as easy-to-use mobile tools for these 

damage monitoring needs and non-wood product monitoring needs. 

Pilot 2.3.1-FI - Forest damage remote sensing (@Finland) ς aimed at developing the Forest 

Inventory system on the Wuudis Service based on remote sensing (satellite, aerial, UAV) and 

field surveys. The plan was for selected Big Data partners to integrate their existing market-

ready or almost market-ready technologies onto the Wuudis Service, and to pilot the resulted 

solutions with Wuudis users, forestry sector partners, associated partners and other 

stakeholders. The goal was to develop a comprehensive and near real-time quantitative 

assessment of forest cover, which would allow detecting and measuring damages, 

deforestation and forest degradation. 

Pilot 2.3.1-ES - Forest damage remote sensing (@Spain) ς aimed at developing the Forest 

Inventory system on the Wuudis Service based on remote sensing (satellite, aerial, UAV) and 

field surveys in Galicia, Spain. This pilot was set up only for the Trial 2, in order to investigate 

and demonstrate the usability of the existing market-ready or almost market-ready 

technologies of the project partners also in the Galician conditions in Spain. The goal was to 

demonstrate capabilities for comprehensive and near real-time quantitative assessment of 

forest cover over the project pilot area in Galicia.  

Pilot 2.3.2-FH - Monitoring of forest health - set up first version of a methodology and 

mathematical model based on remote sensing images (Sentinel 2 + UAV) and validated by 

leaves or root samples and other field data for the monitoring of health status of forests in 

large areas of the Iberian Peninsula. The work focused on the monitoring of Quercus sp. plots, 

in Extremadura, west of Spain, affected by Phytophthora cinnamomi Rands and on the 

damage in eucalyptus plantations, in Galicia, North West of Spain, affected by Gonipterus 

scutellatus. EO-based solutions have been proved as valuable information sources to Public 

Bodies. After the definition of the Big Data algorithms and image processing techniques 

development, an EO-based system for monitoring the health of big forest areas was proposed 

(using both mapping and assessment tools), in order to enable Public Administrations to 

optimise their forest management resources.  
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Pilot 2.3.2-IAS - Invasive alien species control and monitoring - developed a mathematical 

and statistical model for assessing alien species invasion risk in Spain, based on a set of 

variables that strongly influence the geographic pattern and level of invasion: 1) 

Environmental similarity, based on bioclimatic variables; 2) Biodiversity similarity; 3) 

Propagule pressure, estimated from trade, tourism, immigration, population and terrestrial 

transport network data; and 4) Ecosystem disturbance, measured from land use and forest 

fires frequency. The pilot case was linked to invasion prevention, which is both an effective 

and efficient way of dealing with the problem of biological invasions. The pilot identified 

Spanish areas at greatest risk of invasion and the most likely geographical sources of IAS, 

providing crucial information for resource prioritization and for an optimized management of 

invasive species. 

Pilot 2.4.1 - Web-mapping service for the government decision making - aimed to develop a 

new methodology for forest health assessment based on Copernicus satellite data. An 

approach was designed for assessment of forest health of the entire area of Czech Republic 

and other temperate forest regions in Europe, while reducing costs for field surveys. The 

method allows highly effective identification of forest owners eligible for subsidies / tax relief. 

This pilot focused on technological development of the processing of Sentinel-2 optical data. 

Utilizing the great potential of high spatial and temporal resolution satellite data for forestry, 

with special focus on forest health trends was the main goal of the pilot. In addition, the forest 

owners benefit from publicly available map server, where all forest health status maps will be 

made available to allow pro-active management of their forest properties. 

Pilot 2.4.2 - Shared multiuser forest data environment - aimed to pilot crowdsourced forest 

Řŀǘŀ ǇǊŜǎŜƴǘŀǘƛƻƴ ŀƴŘ ǇƻǎǎƛōƭŜ ƴŜǿ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ǊŜƭŀǘŜŘ ǘƻ ƛǘ ƛƴ aŜǘǎŅŅƴΦŦƛ Ŝ{ŜǊǾice and 

ǘƘŜǊŜŦƻǊŜ ŜƴƘŀƴŎŜ ǘƘŜ ǳǎŜ ƻŦ aŜǘǎŅŅƴΦŦƛ ŀƴŘ a9¢{!YΩǎ ŦƻǊŜǎǘ ǊŜǎƻǳǊŎŜ ŘŀǘŀΦ aŜǘǎŅŅƴΦŦƛ ƛǎ ŀƴ 

eService provided by the governmental body, the Finnish Forest Centre (METSAK), to make 

forest resource information available for citizens free of charge. MŜǘǎŅŅƴΦŦƛ Ŝ{ŜǊǾƛŎŜ ƛǎ 

constantly developed by METSAK. The collecting methods were also aimed to increase the 

ŀƳƻǳƴǘ ƻŦ a9¢{!YΩǎ ŦƻǊŜǎǘ ǊŜǎƻǳǊŎŜ ŘŀǘŀΦ ¢ƘŜ Ǉƭŀƴ ǿŀǎ ǘƻ Ǉƛƭƻǘ aŜǘǎŅŅƴΦŦƛ ŘŀǘŀōŀǎŜǎ ŀƴŘ 

eService integration to the national service architecture of Finland (based on X-Road 

approach), where important features are for example data and user security, single-login and 

easy user role-based authentication and data access permissions. The chosen pilot areas 

consisted of single-login and user role-based authentication implementation integrated to 

Suomi.fi e-authorization, as well as open-data interface to environmental and other public 

Řŀǘŀ ƛƴ aŜǘǎŅŅƴΦŦƛ ŘŀǘŀōŀǎŜǎΦ 

 Wuudis 
Several of the pilots were linked to the Wuudis platform and services by Wuudis Solutions. 

The Wuudis Service developed by Wuudis Solutions is a unique commercial service on the 

market for forest owners, timber buyers and forestry service companies. It enables the 

management of forestry activities and forest resource management through a single tool. The 

cloud-based platform, with a mobile interface and data in XML and JSON formats, connects 

forest owners directly with local contractors and timber buyers. With it, forest owners and 
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other stakeholders can effectively manage their forest resources remotely in real-time. It can 

be used to obtain real-time information about the forest and its timber resource, track 

executed silvicultural and harvest activities, and plan the needed forest management 

activities. 

The Wuudis Networking feature allows users to create a group inside the Wuudis Service and 

share forestry information flawlessly with the people of choice. The user can define a different 

level of access for each user, for example a view-only access or an access to do both viewing 

and editing. Access to the information increases the transparency and effect of mutual 

decision-making, for example in timberland investment companies. 

The Wuudis Monitoring feature allows users to collect various data including non-wood 

products and to monitor any changes in the forest on the Wuudis Service and share this 

information flawlessly with the people of choice. The user can define a different level of 

access for each user, for example the view-only access or the access to do both. Access to the 

real-time information - situation view - improves real time guidance, for example for 

harvesting operations in high biodiversity sites, while decreasing risks for operational 

damages due to miscommunication. It also improves bidding through marketplaces, for 

example for care works or harvesting operations, in particular after storm damage occurred, 

enabling faster and more organized exploitation operations than at present. 

 aŜǘǎŅŅƴΦŦƛ Ŝ{ŜǊǾƛŎŜ 
aŜǘǎŅŅƴΦŦƛ {ŜǊǾƛŎŜ ǿŀǎ ǳǎŜŘ ƛƴ ǎŜǾŜǊŀƭ ƻŦ ǘƘŜ ǇƛƭƻǘǎΦ Lǘ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ governmental body 

Finnish Forest Centre (METSAK), to make forest resource information available for citizens 

ŦǊŜŜ ƻŦ ŎƘŀǊƎŜΦ aŜǘǎŅŅƴΦŦƛ ŀǎ ŀƴ Ŝ{ŜǊǾƛŎŜ ǎŜǊǾŜǎ ŦƻǊŜǎǘ ƻǿƴŜǊǎ ŀƴŘ ŦƻǊŜǎǘǊȅ ǎŜǊǾƛŎŜ ǇǊƻǾƛŘŜǊǎΦ 

aŜǘǎŅŅƴΦŦƛ ƛǎ ŀ ǇƻǊǘŀƭ ǘƘǊƻǳƎƘ ǿƘƛŎƘ ŦƻǊŜǎǘ ƻǿƴŜǊǎ ƛn Finland can conduct business related to 

their forests at home from their own desktops. The portal connects forest estate owners with 

related third parties, including providers of forestry services. This makes it easy to manage 

forestry work and to be in touch with forestry professionals. 

aŜǘǎŅŅƴΦŦƛ ƻŦŦŜǊǎ ǘƘŜ ƭŀǘŜǎǘ ƛƴŦƻǊƳŀǘƛƻƴ ǘƻ ŦƻǊŜǎǘ ƻǿƴŜǊǎ ƻƴ ǘƘŜƛǊ ŜǎǘŀǘŜǎΦ ¦Ǉƻƴ ƭƻƎ ƛƴΣ ǳǎŜǊǎ 

can see what should be done in their forests now and in the near future. Information is visible 

for each forest stand compartment, broken down by soil type, tree type and natural 

occurrence, and possible logging or other forestry actions are suggested. Maps and aerial 

photographs clearly show where the estates are located and how they look like. Users log in 

securely using their online banking codes or mobile device authentication application. The 

service is offered in Finnish and Swedish. 

Forestry businesses, forest management associations and timber buyers can be found in the 

portal. Forest owners can check which service providers are available in the area surrounding 

the forest estate, and, if necessary, authorise chosen partners to view their data or direct 

them to their own systems. This makes it easy to get in touch with professionals regarding 

forestry and logging work. Service providers may also contact forest owners on their own 

initiative. 
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The portal saves service providers the cost and effort of visiting sites to obtain the latest data 

on which to base plans. It also contains up-to-date contact details for forest owners. The aerial 

photographs and maps are important tools for professionals, and for small businesses 

aŜǘǎŅŅƴΦŦƛ Ƴŀȅ ǊŜǇƭŀŎŜ ǘƘŜ ƴŜŜŘ ǘƻ ƘŀǾŜ ǘƘŜƛǊ ƻǿƴ ƎŜƻƎǊŀǇƘƛŎ ƛƴŦƻǊƳŀǘƛƻƴ ǎȅǎǘŜƳ ƻǊ /wa 

system entirely. Most private Finnish forest owners are either in employment or retired, and 

a growing proportion of them live far from the forests they own. For most owners the forests 

are not a major source of income and only a small fraction have professional forestry skills. 

The portal utilizes information from a national forest resource database, which is 

continuously updated with data obtained by laser scanning, aerial photography, sample plot 

measurements and site visits. This sort of data collection is a statutory task of the Finnish 

Forest Centre. Between data collection rounds, information is maintained based on 

notifications received by the Forest Centre from forest owners and forestry organisations. 

bƻǿΣ ǊŜǇƻǊǘǎ ƻƴ ŎƻƳǇƭŜǘŜŘ ǿƻǊƪ Ŏŀƴ ŀƭǎƻ ōŜ ǎǳōƳƛǘǘŜŘ Ǿƛŀ aŜǘǎŅŅƴΦŦƛΦ ¢ǊŜŜ ƎǊƻǿǘƘ ƛǎ 

simulated into the data in the portal, and suggested actions are updated annually. 

Development of the portal is funded by the Finnish Ministry of Agriculture and Forestry and 

ƛǎ ŦǊŜŜ ƻŦ ŎƘŀǊƎŜΦ aŜǘǎŅŅƴΦŦƛ ǎǳǇǇƻǊǘǎ ǘƘŜ ŦǳƭŦƛƭƳŜƴǘ ƻŦ Ƴŀƴȅ ǎǘǊŀǘŜƎƛŜǎ ŀƴŘ 9¦ ŘƛǊŜŎǘƛǾŜǎΣ 

including the EU Forest Strategy, the PSI and INSPIRE directives, the development of rural 

ƭƛǾŜƭƛƘƻƻŘǎ ŀƴŘ ǘƘŜ ǇǊƻƳƻǘƛƻƴ ƻŦ ōƛƻŘƛǾŜǊǎƛǘȅΦ aŜǘǎŅŅƴΦŦƛ ƛǎ ǇǊƻǾƛŘŜŘ ōȅ ǘƘŜ CƛƴƴƛǎƘ CƻǊŜǎǘ 

Centre, which is a state-funded organisation for promoting sustainable forestry and forest-

based livelihoods. 

 Changes in WP2 administration 
The WP2 leader Wuudis Solutions was terminated in M33, which caused administrative 

changes during the final months of WP2. Until this, Wuudis Solutions was leading WP2 and 

four of the pilots (2.2.1; 2.2.2; 2.3.1-FI and 2.3.1-ES). After the departure, VTT took the lead 

of WP2 and two of the pilots (2.3.1-FI and 2.3.1-ES), while METSAK took the lead of the two 

remaining pilots (2.2.1 and 2.2.2). The pilot reports presented in this deliverable D2.3 are 

created using all available information and materials, aiming to cover the activities and main 

results of the pilots as fully as possible regardless of the termination of Wuudis Solutions. 
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3 Pilot 2.2.1: Easy data sharing and networking 
 Pilot overview 

This pilot aimed to develop and pilot standardized procedures for collecting and transferring 

data utilizing the Wuudis Service and DataBio platform from silvicultural activities executed in 

the forest. The Wuudis Service and the Wuudis Networking features were applied in the pilot. 

Data sharing and a collaborative environment enable improved tools for sustainable forest 

management decisions and operations. Data becomes accessible to forest owners and other 

end users interfacing with e-contracting, online purchase and sales of timber and biomass 

(e.g. Metsaan.fi eService and Kuutio.fi). Higher data volumes and better data accessibility 

increase the probability that the data will be updated and maintained. 

In this context, Wuudis Solutions launched the new version of Wuudis Service on 26 October 

2018, which enables easy data sharing and networking particularly between forest owners 

and forest authority personnel.  

All current real estate data is integrated fǊƻƳ a9¢{!YȰǎ aŜǘǎŀŀƴΦŦƛ Ŝ{ŜǊǾƛŎŜ ǘƻ ǘƘŜ ²ǳǳŘƛǎ 

platform for DataBio pilots (Figure 1). Data is transferred via the Finnish forestry standard 

XML format. This initial forestry data is very crucial for the pilot, because every update will 

affect the initial data directly. Modified and updated data should also go back to the 

authorities via integration interfaces. In this pilot, the Wuudis Service worked as a data sharing 

platform between authorities and end users providing mobility and data modification tools 

for the users. 

 

Figure 1: Pilot estate forestry data transferred into Wuudis from the forestry authority 
system (metsaan.fi) 
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 Summary of pilot before Trial 2 
The following improvements were developed on Wuudis Service before Trial 2: 

1. Development of data sharing features (Figure 2) for more flexible data sharing. 

2. Development of more flexible collaboration features. 

3. Development of the Wuudis mobile application to enable work quality monitoring in 

ŀ ǎǘŀƴŘŀǊŘƛȊŜŘ ǿŀȅ όǎŀƳǇƭŜ Ǉƭƻǘǎ άƪŜƳŜǊŀέύΦ 

4. Development of a feature that allows the user to decide what data he/she wants to 

send back to the authority. 

5. Development of an interface to the authority system (for example Metsaan.fi), which 

requires a strong user identification. 

6. End quality data back to the authority system. 

7. Development of sharing features to the existing marketplaces if needed. 

8. Specification of all data sources and formats that are needed to accomplish all user 

requirements (maps, reports, tables, etc.). 

9. Execution of all integrations that are specified. 

Related to point 3, originally the monitoring data consisted of the following information: 

forest estate, geometry of compartments, type of the forest work, sample plot locations, 

measured data per sample plot, measurement averages per compartment, measurement 

date and user information. The quality control data was added to the forest data standard 

during 2018. 

 

Figure 2: Data sharing in Wuudis 
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 Pilot Trial 2 

 Trial 2 objectives 

This pilot was mainly completed already in Trial 1 and all the required features on Wuudis 

were developed. Nevertheless, during Trial 2, the pilot continued its development 

implementing minor details. The objectives for the Trial 2 were outlined as:  

1. Future use of Wuudis easy data sharing and networking features by customers of 

Wuudis Solutions, METSAK personnel and associated stakeholders.  

2. Gather feedback from the users of the service. METSAK to provide the Webropol end 

user satisfaction survey data by January 2019. 

 Trial 2 execution 

The main target for Trial 2 was the continued and increasing use of Wuudis easy data sharing 

and networking features. For this reason, the execution activity during the pilot was the 

maintenance and further development of the Wuudis platform as required. 

In addition, feedback gathered from users through the Webropol survey was analysed and 

used as support in further development of the Wuudis Service. The results of the Webropol 

survey are presented in the pilot KPI table. 

 Trial 2 results 

The two main outcomes of the Trial 2 execution were: 

1. More data sharing and networking features in Wuudis. 

2. More forest authority (METSAK) experts are using Wuudis application 

The new data sharing and networking features improved primarily the forest estate and 

customer data access features and thereby enhanced the user experience of the system. The 

user satisfaction can also be seen in the fact that increasing number of forest authority 

(METSAK) experts are using Wuudis application in their work. 

The Webropol end user satisfaction survey indicated very high level of user satisfaction with 

the NPS score of 60. Any positive score means that the end users are more willing to promote 

the application than criticise it. When the score is over +50, it indicates that the customer 

satisfaction is very high and the service level is excellent, and that the service has a lot more 

satisfied customers than dissatisfied ones. 

Overall, the pilot was successful in enhancing easy data sharing and networking. The pilot 

specified the requirements for refining and showing the crowdsourced forest data to 

a9¢{!YȰǎ L¢ ǎȅǎǘŜƳΦ ¢ƘŜ ƛƳǇƭŜƳŜƴǘŀǘƛƻƴ ƻŦ ǘƘŜ ƴŜǿ ŦǳƴŎǘƛƻƴŀƭƛǘƛŜǎ ǿŀǎ ŎŀǊǊƛŜŘ ƻǳǘ ƛƴ 

ŎƻƭƭŀōƻǊŀǘƛƻƴ ǿƛǘƘ ǘƘŜ a9¢{!YȰǎ ŘŜǾŜƭƻǇƳŜƴǘ ǘŜŀƳ ŀƴŘ ƻǘƘŜǊ a9¢{!Yϥǎ ǇǊƻƧŜŎǘǎΦ 
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 Components and datasets 

 DataBio component deployment status 

Table 3: DataBio components deployed in pilot 2.2.1  

Component 

code and 

name 

Purpose for pilot Deployment 

status 

Component location 

C20.01 

Wuudis 

Data sharing platform 

between authorities and 

end users 

Finished https://www.wuudis.com/  

 

 Data assets 

Table 4: Data assets utilized in pilot 2.2.1 

Data 

Type 

Dataset Dataset 

original 

source 

Dataset 

location 

Volum

e (GB) 

Velocity 

(GB/yea

r) 

Wuudis 

data 

Wuudis uses the Finnish 

forest information 

standard as basic data 

import/export format. 

Wuudis Service data 

model is based on the 

Finnish forest information 

standard. All 

development activities 

during the DataBio 

project that will affect to 

the Wuudis data model 

are based on Finnish 

forest information 

standard  

https://ww

w.wuudis.co

m/  

https://ww

w.wuudis.c

om/  

n.a. n.a. 

https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
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Open 

forest 

data 

including 

forest 

resource 

data as 

well as 

GIS data 

Open forest data Finnish 

Forest 

Centre 

https://ww

w.metsaan

.fi/  hosted 

by the 

Finnish 

Forest 

Centre 

(METSAK) 

440 GB variable 

Customer 

and 

Forest 

Estate 

data 

Finnish Forest Centre 

CRM database (Legacy 

system) 

Finnish 

Forest 

Centre 

Finnish 

Forest 

Centre 

450 GB variable 

 

 Exploitation and evaluation of pilot results 

 Pilot exploitation based on results 

The exploitable results for Wuudis service consist of European wide (or even beyond) 

commercial use of Wuudis as data sharing and networking tool across all forest stakeholders 

(Finnish, English, Spanish and French languages available). Standardized procedures/methods 

developed in the pilot can help in customization and scaling Wuudis like solution globally. 

Country and industrial wide standardized proceduresκƳŜǘƘƻŘǎ ŘŜǾŜƭƻǇŜŘ ƛƴ aŜǘǎŅŅƴΦŦƛ 

ǎŜǊǾƛŎŜ ŀƴŘ ōŜǘǿŜŜƴ aŜǘǎŅŅƴΦŦƛ ŀƴŘ ²ǳǳŘƛǎ ƛƴǘŜƎǊŀǘƛƻƴǎ ǿƛǘƘƛƴ ²tн ǿƛƭƭ ƘŜƭǇ ǘƻ ōǳƛƭŘ ǎƛƳƛƭŀǊ 

solutions even globally in forestry sector. 

The process of putting common exploitation activities into practise was continued until the 

end of the DataBio project. During the second half of the project, the focus was on in-depth 

quantitative analysis of business and exploitation plans as well as setting up common 

exploitation for both during and after the project. In this regard, Wuudis and SPACEBEL joined 

ƘŀƴŘǎ ŎƭƻǎƛƴƎ ŀ ōǳǎƛƴŜǎǎ ŀƎǊŜŜƳŜƴǘ ǘƻ ƳŀǊƪŜǘ ŀƴŘ ǎŜƭƭ ŜŀŎƘ ƻǘƘŜǊΩǎ ǎŜǊǾƛŎŜǎΦ  

With respect to exploitation planning, the following progress was also made: 

¶ Update of the individual exploitation plans. 

¶ Identification of common exploitation opportunities based on pilot technology pilots 

and start of activities to make common exploitation after the project. 

¶ Ideas for exploitation of DataBio platform. 

¶ Identification of market risks and opportunities in forestry. 

¶ Discussions with LESPRO, VTT, TRAGSA and FMI are continuing to start commercial 

collaboration (Wuudis application for field data collection). 

https://www.metsaan.fi/
https://www.metsaan.fi/
https://www.metsaan.fi/
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¶ METSAK commercial deal will continue until the end of 2020 

 KPIs 

 Table 5: Pilot 2.2.1 KPI table 

KPI 

short 

name 

KPI 

description 

Goal 

description 

Base 

value 

Targe

t 

value 

Measure

d value 

Unit 

of 

value 

Comment 

Operati

ng costs 

Under 

testing by 

pilot users 

(e.g. forest 

owners, 

contractors

), the costs 

are 

expected 

to decrease 

compared 

to the 

baseline 

with the 

old 

equipment 

investment 

costs (field 

computer) 

Positive 

and at least 

20% less 

than 

current 

expenses 

20 % >20 

% 

80.13 % % These 

results are 

based on 

two 

separate 

customer 

surveys 

executed in 

2018 and 

2019 

Time 

savings 

Savings in 

working 

time of 

authority 

experts: 

- Daily 

routines 

became 

easier 

- Revenue 

per 

Daily 

routines: It 

is expected 

that user 

satisfaction 

improves 

by 15-20%. 

Revenue 

per 

employee 

productivit

y: Expected 

10-

20 % 

>20 

% 

70.45 % % These 

results are 

based on 

two 

separate 

customer 

surveys 

executed in 

2018 and 

2019 
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employee 

i.e. 

employee 

productivit

y  

increases 

by 10% 

Data 

quality 

Improveme

nt in data 

quality 

 

- Yes, the 

users have 

been able 

to improve 

the forest 

resource 

data 

quality and 

forest 

stand 

informatio

n by using 

the Wuudis 

- No, the 

use of the 

Wuudis 

have 

decreased 

the forest 

resource 

data 

quality 

> 0 > 0 72.23 % % These 

results are 

based on 

two 

separate 

customer 

surveys 

executed in 

2018 and 

2019 

Custom

er 

satisfact

ion 

NPS score Net 

promoter 

score 

-100 - 

0 -100 

> 0 60 NPS Expected 

to increase 

as forestry 

goes real 

time over 

the 

smartphon

e: 

- Wuudis 

users find it 

easy to use 



  D2.3 ï Forestry  Pilot Final Report  
H2020 Contract No. 732064       Final ï v1. 1, 4/ 3/20 20  

  
Dissemination level: PU -Public   Page  31 

 

the Wuudis 

application 

- Wuudis 

users are 

satisfied 

with the 

Wuudis 

application 

- Wuudis 

users 

would 

recommen

d the 

application 

for other 

users 

Sustaina

bility 

The users 

have used 

the 

observatio

n 

functionalit

y for 

capturing 

the high 

biodiversity 

profile 

candidates 

from forest 

ecosystem 

- Yes, the 

users have 

used the 

observatio

n 

functionalit

y 

- No, the 

user have 

not used 

the 

observatio

n 

functionalit

y 

> 0 > 0 74 % % Increases 

as it 

captures 

high bio-

diversity 

profile 

candidates 

from forest 

ecosystem 

For 

example 

rear animal 

etc. 
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4 Pilot 2.2.2: Monitoring and control tools for 

forest owners 
 Pilot overview 

This pilot aimed to develop standardized procedures and applications for forest owners for 

collecting, monitoring and transferring data utilizing the Wuudis Service and the DataBio 

platform. The Wuudis Monitoring feature was applied in the pilot; see Section 2.3 for 

introduction on Wuudis. The data collected through the Wuudis Service can be exported to 

third party IT systems through standard interfaces. In this pilot, an end-to-end data transfer 

solution was developed between the Wuudis Service ŀƴŘ a9¢{!YȰǎ aŜǘǎŀŀƴΦŦƛ Ŝ{ŜǊǾƛŎŜΦ 

Based on the Wuudis Monitoring feature, we developed and used a work quality monitoring 

application (available for iOS and Android mobile platforms) in order to feed the forest 

ƛƴǾŜƴǘƻǊȅ ƳŀǎǘŜǊ Řŀǘŀ ƛƴ ǊŜŀƭ ǘƛƳŜ ƻǇŜǊŀǘƛƻƴǎ ƛƴǘƻ ǘƘŜ a9¢{!YȰǎ ŘŀǘŀōŀǎŜǎΣ aŜǘǎŀŀƴΦŦƛ ŀƴŘ 

a9¢{!YΩǎ ŦƻǊŜǎǘ ǊŜǎƻǳǊŎŜ ŘŀǘŀΦ IƛƎƘ ǉǳŀƭƛǘȅ ǳǇŘŀǘŜǎ ǿŜǊŜ ǇǊƻǾided for strategic planning 

through the Wuudis platform and for paying subsidies for cleaning and treating young 

seedling and young forest stands in a controlled way by METSAK. The collecting methods were 

to improve work quality and customer satisfaction and increase competition between 

contractors, resulting in decrease of care work costs of forest owners. 

 Summary of pilot before Trial 2 
²ǳǳŘƛǎ ƭŀǳƴŎƘŜŘ ŀ ǿƻǊƪ ǉǳŀƭƛǘȅ ƳƻƴƛǘƻǊƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ό[ŀŀǘǳƳŜǘǎŅ ƛƴ CƛƴƴƛǎƘύ ŘǳǊƛƴƎ 

November 2018 to enhance better work quality monitoring while processing subsidy 

applications (Figure 3). Currently, this application is under use by METSAK personnel, forestry 

service providers and forest owners. Feedback from users was collected during 2019. 

  

Figure 3ȡ 5ÓÅÒ ÉÎÔÅÒÆÁÃÅ ÏÆ ,ÁÁÔÕÍÅÔÓß ÁÐÐÌÉÃÁÔÉÏÎ 
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Forest damage (such as storms, snow, pests and diseases) monitoring through standardized 

procedures was developed together with METSAK, as well as easy-to-use mobile tools for 

these damage monitoring needs and non-wood product monitoring needs. Finally, the data 

ǿŀǎ ƛƴǘŜƎǊŀǘŜŘ ǿƛǘƘ a9¢{!YȰǎ ŦƻǊŜǎǘ ǊŜǎƻǳǊŎŜ Řŀǘŀ ǎȅǎǘŜƳǎΦ ¢Ƙƛǎ ŀƭƭƻǿǎ ŦƻǊŜǎǘ ƻǿƴŜǊǎ ŀƴŘ 

forest specialists willing to monitor and report forest damage information to authorities a 

ŘƛǊŜŎǘ ŀŎŎŜǎǎ ǘƻ a9¢{!YΩs master database. 

.ŀǎƛŎŀƭƭȅΣ ŦƻǊŜǎǘ ŘŀƳŀƎŜ ŎǊƻǿŘǎƻǳǊŎƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ƛǎ ŀ ŦŜŀǘǳǊŜ ƻŦ [ŀŀǘǳƳŜǘǎŅ όǿƻǊƪ ǉǳŀƭƛǘȅ 

monitoring) application. During year 2018, campaigns were run by METSAK to activate private 

forest owners and citizens to report forest damages vƛŀ ǘƘŜ [ŀŀǘǳƳŜǘǎŅ ƳƻōƛƭŜ ŀǇǇƭƛŎŀǘƛƻƴΦ  

Snow damage observation campaign was launched in the beginning of 2018 as the Eastern 

part of Finland was suffering from a very heavy snow load. The observations METSAK received 

Ǿƛŀ ǘƘŜ [ŀŀǘǳƳŜǘǎŅ ŀǇǇƭƛŎŀǘƛƻƴ ƘŜƭǇŜŘ ǘo analyse the possible impacts in harvesting potentials 

for the snow damage impacted areas and thus prevent damages and growth losses. 

 Pilot Trial 2 

 Trial 2 objectives 

In Trial 2, the main objectives were: 

¶ Program and implement new features based on the end user feedback.  

¶ To run crowdsourcing campaigns as needed by METSAK during 2019 to activate 

ǇǊƛǾŀǘŜ ŦƻǊŜǎǘ ƻǿƴŜǊǎ ŀƴŘ ŎƛǘƛȊŜƴǎ ǘƻ ǊŜǇƻǊǘ ŦƻǊŜǎǘ ŘŀƳŀƎŜǎ Ǿƛŀ ǘƘŜ [ŀŀǘǳƳŜǘǎŅ ƳƻōƛƭŜ 

application.  

 Trial 2 execution 

During the execution of Trial 2, new functionalities were developed. These included: 

¶ Programming new functionalities as work quality monitoring application for subsidy 

ǇŀȅƳŜƴǘǎΣ ŀƴŘ ƛƴǘŜƎǊŀǘƛƻƴ ǿƛǘƘ a9¢{!Y ƳŜǘǎŅŅƴΦŦƛ ǎŜǊǾƛŎŜΦ 

¶ Programming new functionalities for various harvesting operation self-monitoring. 

¶ Preparation of tutorial manual and video for harvesting work quality monitoring 

application. 

In addition, a crowdsourcing campaign was run in early 2019 by METSAK to activate private 

forest owners and citizens to report storm damages via the [ŀŀǘǳƳŜǘǎŅ ƳƻōƛƭŜ ŀǇǇƭƛŎŀǘƛƻƴΦ 

The Aapeli storm hit heavily the western part of Finland and especially Vaasa area in the 

beginning of January 2019. 

 Trial 2 results 

From technical development point of view, the main results of the Trial 2 include updates and 

improvement of the functionalities of the work quality application. Tutorial videos and 

manuals are ready for harvesting quality monitoring application. The work quality monitoring 

application is already used by over 300 users. In addition, French and Spanish language were 
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implemented into the work quality application with the help of SPACEBEL and Galician 

partners. The uptake of the application is increasing, with more METSAK experts using Wuudis 

application for daily routines while consulting forest owners. 

The crowdsourcing campaign that was run in early 2019 by METSAK after the Aapeli storm hit 

heavily the western part of Finland was very successful (Figure 4). Many observations were 

received from the citizens and this helped to analyse the magnitude of the storm damages 

and to react faster for avoiding the possible larger damages for instance regarding the insect 

invasion for this specific area by activating the wood procurement actors. 

 

Figure 4: Storm and snow-ÄÁÍÁÇÅ ÏÂÓÅÒÖÁÔÉÏÎÓ ÒÅÐÏÒÔÅÄ ÖÉÁ ,ÁÁÔÕÍÅÔÓß ÁÐÐÌÉÃÁÔÉÏÎ 

 Components and datasets 

 DataBio component deployment status 

Table 6: DataBio components deployed in pilot 2.2.2  

Component code 

and name 

Purpose for pilot Deployment 

status 

Component location 

C20.01 Wuudis Data sharing platform 

between authorities and 

end users 

Finished https://www.wuudis.c

om/  

 

 

https://www.wuudis.com/
https://www.wuudis.com/
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 Data assets 

Table 7: Data assets utilized in pilot 2.2.2 

Data 

Type 

Dataset Dataset 

original 

source 

Dataset 

location 

Volume (GB) Velocity 

(GB/yea

r) 

Wuudis 

data 

Wuudis uses the 

Finnish forest 

information 

standard as basic 

data 

import/export 

format.1  

https://ww

w.wuudis.c

om/  

https://www.w

uudis.com/  

n.a n.a 

Open 

forest 

data 

 

 

Open forest data 

including forest 

resource data as 

well as GIS data 

Finnish 

Forest 

Centre 

https://www.m

etsaan.fi/  

hosted by the 

Finnish Forest 

Centre 

(METSAK) 

440 GB variable 

Quality 

control 

data  

Quality control 

data for young 

stand 

improvement and 

tending of 

seedling stands 

Finnish 

Forest 

Centre 

Finnish Forest 

Centre 

200 GB 

(together 

with forest 

damages 

data) 

variable 

Mobile 

applicat

ion 

dataset 

Storm and forest 

damages 

observation and 

possible risk areas 

Finnish 

Forest 

Centre / 

Wuudis 

Solutions 

Oy 

Finnish Forest 

Centre / 

Wuudis 

Solutions Oy 

<1 GB <1 GB 

1) Wuudis Service data model is based on the Finnish forest information standard. All 

development activities during the DataBio project that will affect to the Wuudis data model 

are based on the Finnish forest information standard 

  

https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.wuudis.com/
https://www.metsaan.fi/
https://www.metsaan.fi/
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 Exploitation and evaluation of pilot results 

 Pilot exploitation based on results 

Lƴ ǘƘƛǎ ǇƛƭƻǘΣ ǘƘŜǊŜ ǿŜǊŜ ǎŜǾŜǊŀƭ YtLΩǎ ǘƻ ŜǾŀƭǳŀǘŜ ǘƘŜ ǊŜǎǳƭǘǎ ȅŜŀǊƭȅ ŀƴŘ ŀǘ ǘƘŜ ŜƴŘ ƻŦ ǘƘŜ 

project. The most logical approach was to evaluate these innovations through real customer 

use cases in forestry operations and via the end user customer survey. The final survey was 

completed in Q3/2019 and the results are presented in KPI table. Furthermore, the results of 

this pilot consisted of: increasing the data sharing and networking features on Wuudis, 

increasing the amount of forest authority (METSAK) experts using Wuudis application (the 

work quality monitoring application is currently in use by over 300 users), producing the 

tutorial videos and manuals for harvesting quality monitoring application, closing a business 

deal with Galician Wood Cluster for Wuudis training to Galician stakeholders (4 events), and 

finally Walloon forest authorities and forest management associations having shown interest 

towards the SPACEBEL-Wuudis concept implementation.  

The lessons learned from this pilot were related to marketing and dissemination activities, as 

slow start in marketing activities resulted in initially rather small number of users of forestry-

care work quality-ƳƻƴƛǘƻǊƛƴƎ ŀǇǇƭƛŎŀǘƛƻƴ ό[ŀŀǘǳƳŜǘǎŅύΦ 

 KPIs 

 Table 8: Pilot 2.2.2 KPI table 

KPI 

short 

name 

KPI 

description 

Goal 

description 

Base 

value 

Targ

et 

value 

Meas

ured 

value 

Unit 

of 

value 

Comment 

Impro

vemen

t in 

work 

quality 

monit

oring 

Saving in 

working hours 

and authentic 

reporting. 

Make subsidy 

applications 

with one-

click. 

Measured on 

scale 1-5, 

where 1 

indicates no 

improvement 

and 5 

maximum 

improvement 

3 >=3 3.2 scale The result 

was based 

on the end 

user 

survey 

executed 

in the end 

of 2019 

Numb

er of 

threat

s 

Number of 

threats 

detected on 

time and 

Increase in 

the forest 

Measured on 

scale 1-5, 

where 1 

indicates not 

in time and 5 

3 >=3 3.7 scale The result 

was based 

on the end 

user 

survey 

executed 
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threat 

detection 

maximum 

result 

in the end 

of 2019 

Numb

er of 

updat

es 

Number of 

updates from 

each groups 

(e.g.: forest 

owner group, 

contractor 

group, 

authority 

group etc.) 

Expected to 

increase 

0 >0 26 pcs  

Lead 

time 

Impacts in 

faster damage 

management 

lead time 

 

Expected 

increase i.e. 

faster lead 

time by 20-

30%. 

Measured on 

scale 1 to 5, 

where 1 

indicates that 

the lead time 

is slow and 5 

indicates very 

fast lead time. 

3 >=3 3.1 scale The result 

was based 

on the end 

user 

survey 

executed 

in the end 

of 2019 

Data 

volum

e 

The amount 

and coverage 

of the data 

related to 

forest damage 

information 

Expected to 

increase 

0 >=0 1 GB GB Expected 

to increase 

as it is 

easier to 

capture 

the forest 

damages 

with the 

Laatumets

Ņ ƳƻōƛƭŜ 

application 
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NPS Customer 

satisfaction  

NPS score 0-

30 = Good 

-100 

- 0 -

100 

>=0 30 NPS The score 

indicates 

that end 

users and 

customers 

are 

satisfied 

with the 

application

. 
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5 Pilot 2.3.1-FI: Forest damage remote sensing 

(@Finland) 
 Pilot overview 

The goal of this pilot was to develop the Forest Inventory system for damage identification on 

the Wuudis Service based on remote sensing (satellite, aerial, UAV) and field surveys. The 

Wuudis Monitoring feature was applied in the pilot; see Section 2.3 for introduction on 

Wuudis. In the DataBio project, selected Big Data partners integrated their existing market-

ready or almost market-ready technologies into the Wuudis Service and the resulted solutions 

were piloted with the Wuudis users, forestry sector partners, associated partners and other 

stakeholders. 

Earth Observation (EO) data from multispectral optical aerial, unmanned aerial vehicles (UAV) 

and satellite sensors present the optimal way to timely collect information on land cover over 

areas of various sizes. Particularly the availability of the Copernicus Sentinel-2 data and the 

applicable free data policy present a great opportunity for developing low cost commercial 

applications of EO downstream services in monitoring of the environment. Online platforms, 

such as the Forestry TEP (https://f -tep.com/) and the EO Regions! 

(http://www.eoregions.com/), enable creation of services for efficient processing of satellite 

data to value-added information. 

In parallel, FMI was developing a new methodology for forest health assessment based on 

Copernicus satellite data, focusing on technological development in processing of Sentinel-2 

optical data (in Pilot 2.4.1). This allows assessment of forest health in the entire area of Czech 

Republic. In addition, the forest owners benefit from publicly available map servers, where all 

forest health status maps can be made available to allow proactive management of forest 

properties. 

¢ƘŜ ǘŜǎǘ ǎƛǘŜǎ ŦƻǊ ǘƘƛǎ Ǉƛƭƻǘ ŀǊŜ ƭƻŎŀǘŜŘ ƛƴ CƛƴƭŀƴŘ ŀƴŘ .ŜƭƎƛǳƳΦ 5ǳǊƛƴƎ ǘƘŜ ǇǊƻƧŜŎǘΣ ŀ άǎǇƛƴ-ƻŦŦέ 

pilot was created for the Trial 2 pilot phase that focused on piloting similar approaches in the 

DŀƭƛŎƛŀƴ ŎƻƴŘƛǘƛƻƴǎ ƛƴ {ǇŀƛƴΦ ¢ƘŜǊŜŦƻǊŜΣ ǘƘŜ ƻǊƛƎƛƴŀƭ Ǉƛƭƻǘ Ψtƛƭƻǘ нΦоΦмΥ CƻǊŜǎǘ ŘŀƳŀƎŜ ǊŜƳƻǘŜ 

ǎŜƴǎƛƴƎΩ ǿŀǎ ǊŜƴŀƳŜŘ ŀǎ ǎǳō-Ǉƛƭƻǘ Ψtƛƭƻǘ нΦоΦм-CLΥ CƻǊŜǎǘ ŘŀƳŀƎŜ ǊŜƳƻǘŜ ǎŜƴǎƛƴƎ όϪCƛƴƭŀƴŘύΩΣ 

while the new sub-pilot created for pilot Trial 2 wŀǎ ƴŀƳŜŘ Ψtƛƭƻǘ нΦоΦм-ES: Forest damage 

remote sensing (@Spain). The Spain pilot is presented in Chapter 6 of this document. 

 Summary of pilot before Trial 2 
In the first Trial of the pilot, VTT established a service chain for forest inventory utilizing 

Sentinel-2 data in the Hippala test site (Figure 5). The chain utilizes the Forestry TEP platform 

for data sourcing and processing, and the VTT software Envimon and Probability in processing 

on the platform. The generated forest variable estimates include: stem number; stem 

volumes for pine, spruce, broadleaved and total; diameter; basal area; and height (Figure 6). 

Sample plot data by the Finnish Forest Centre was used as reference in the estimation model 

training. 

https://f-tep.com/
http://www.eoregions.com/
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For easy integration of satellite maps and analysed (highlighted) theme maps, standard OGC 

WMS or WMTS interfaces were used as a starting point. The Wuudis Service is using 

OpenLayers 3/4 as the mapping client library. In Trial 1, the forest variable estimates 

produced by VTT were presented as image raster data (GeoTIFF format) with 10 m pixel 

resolution, with one image band per variable and each pixel containing the estimated variable 

value. The output was made available for integration in the Wuudis end-user system via WMS 

interface from the Forestry TEP. 

 

Figure 5: Location of the T2.3.1-FI pilot area, the Hippala forest estate, in Southern 
Finland, and the extent of the generated forest variable estimates 

 

 

Figure 6: Joint visualization of forest variable estimates generated by VTT at Hippala. 
Estimated stem volume of the forest class (red=broadleaved, blue=pine, green=spruce). 
Forest stands outlined by red lines. 
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In addition, the following were operational level achievements during Trial 1: 

¶ Wuudis tree-wise monitoring MVP (minimum viable product) service was launched in 

June, 2018 and sold to leading forest management associations (Mhy Pohjois-Karjala, 

{ŀǾƻǘǘŀ ŀƴŘ tŅƛƧŅƴƴŜύ ŀƴŘ ŦƻǊŜǎǘ industries in Finland (Figure 7). Over 4000 hectares 

were monitored during summer 2018 by Wuudis network of service providers. 

¶ bŜǿ ǘŜǎǘ ǎǘŀǊǘŜŘ ǿƛǘƘ {ŜƴƻǇ ƘȅǇŜǊǎǇŜŎǘǊŀƭ ŎŀƳŜǊŀ ƛƴ tƻƭǾƛƧŅǊǾƛ ǘƻ ƛŘŜƴǘƛŦȅ .ƻǊƻƴ 

deficiency in Spruce strands. This pilot is sponsored by Yara. 

 

Figure 7: Tree-wise monitoring results based on drone + hyperspectral camera monitoring 
in pilot forestry, Hippala 

 Pilot Trial 2 

 Trial 2 objectives 

There were four objectives for the Trial 2 of the pilot.  

1. Enabling the delivery of the VTT forest variable estimates in the XML based Finnish 

Forest Information Standard format and improvement of the specifications of the 

online versions of the VTT software used in the pilot for improved user experience. 

2. Conduct study on the usability of Senop hyperspectral camera for Boron deficiency 

ƳŀǇǇƛƴƎ ŀǘ ǘƘŜ tƻƭǾƛƧŅǊǾƛ ǘŜǎǘ ǎƛǘΣ ŦƻǊ ǇƻǘŜƴǘƛŀƭ ǎŜǊǾƛŎŜ ŘŜǾŜƭƻǇƳŜƴǘΦ 

3. Further development of forest inventory services with multi resolution imagery by 

SPACEBEL and integration of these services into the Wuudis platform offering. 

4. Ensure inter-platform connectivity of the forest health monitoring results produced 

ōȅ CaL όŘŜǎŎǊƛōŜŘ ƛƴ Ψtƛƭƻǘ нΦпΦмΥ ²Ŝō-mapping service for government decision 

ƳŀƪƛƴƎΩύΦ 

 

 






































































































































































