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Executive Summary

The objective o¥WP2 Forestry Pilatas to demonstrate through real life applications hBwg
Data can boost the forestry sector. Théaree 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 Repdeliverable describes the objectives, organization and
final results of the &restry 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 setor.

This document reports the results of the following tasks:
Task 2.2 Multisource crowdsourcing servicgisided into two pilots:

Pilot 2.2.1 Easy data sharing and networkihige pilot was based on the standardized
procedures for collecting and trafesring data utilizing theWuudis Serviceand
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 forestrgrsce companies for
management of forestry activities and forest resource management.

2 dzdzZRAEQ O2fflF02NI GA2Yy TSI GdzZNBaz ljdzr t Ade Y
were developed and validated in selected pilot areas. In addiun,dis Serviceras
integrated to external services such as map services and authority systems. Forest
experts of the Finnish Forest Centre (METSAK) were pilot usét&iadis 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 owneérkose are eservices on the
integration of Forest information collection and mobile monitoring. Private forest
owners and forest specialists were provided with tools to monitor and reforest
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
21LISNI GA2ya AyG2z GKS a9¢{!YvYOda RIGFIOolI&asSax
data. High gality 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 satisfaoon.

Furthermore, forest damage (like storms, snow, pests, insects, fungi) monitoring
through standardized procedures was developed together with METSAK, as well as
easyto-use mobile tools for these damage monitoring needs andwond product
monitoring needs.

Task 2.3 Forest Healthdivided into two pilots (which were both further divided into two
subpilots):
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Pilot 2.3.1 Forest damage remote sensifige pilot concentrated in forestry site data
collection and elaboration utilizing remotensing. 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 Belgidfmland 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 forestemory applications
utilizing Big Data(mainly satellite and field data) and onlifigéig Dataprocessing
approaches. The services were integrated with the Wuudis platform, demonstrating
the possibilities and benefits of intgratform interactions. Due tohte pilot, Wuudis
Solutions is now able to better understand the needs of Belgium, Finnish and Spanish
market through real pilots. Th&/uudis Servicdéas been tested in real business
environment and the results were encouraging. Wuudis Solutions expeetsguaire

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

Pilot 2.3.2FH Monitoring of forest healthThe 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 he 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 fungushytophthora cinnamonfRands and of the damage in
Eucalyptus plantations affected by tlweleopteraGonipterus scutellatu&yllenhal.

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 aeriaehicles (RPAS) are suitable for
monitoring of Phytophthoraoutbreaks 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 Administratias)proposed. For
Eucalyptus plantation monitoring, it was concluded that it is possible to assess
defoliation and assign treatment priorities at tréevel by using RPAS remote sensing
data. However, the method could not be automatized and the model cootdbe
extended at plantatiofevel so far.

Pilot 2.3.2IAS Invasive alien species congrplagues Invasive Alien species (AlS) are
a big threat for biodiversity in the Iberian Peninsula, the Canary Islands and the
Balearic Islands, and cause signifiocaconomic 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 thoaadtive

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 actiondat t
Member State leveREFO1].

Resources are limited, and actions and eradication measures can be complex and very
expensive. Therefore, early warning and monitgrare 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 eneitment 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 Fast Data Management Servicedivided into two subtasks:

Pilot 2.4.1 Webmapping service for the government decision makiftgs pilot was
focusing on the development of wdtmsed mapping products, which would describe
the forest health trends of Czeclepublic 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 Big Dataenvironment. The pilot focused on
technological development of the procesg of SentineR optical data and their
interpretation towards the forest health status, using large amount e$iin data
from traditional forest inventories and field campaigns focused on the collection of
leaf area index. Resulting maps of forest fleatere published on dedicated map
portals and WMS services and incorporated into other higbeel products for timely
detection of ongoing bark beetle calamity. Based on the pilot results, the calamity
zones of bark beetle are regularly updated, allogvthe 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 @riding 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 benefitsBafj Dataapproaches in
forestry.

Pilot 2.4.2 Shared uftiuser forest data environmen¢ KS LJX Iy gl a G2 LI
databases and -service integration to the national service architecture of Finland
(based on »Road approach), where important features are for example data and user
security, singldogin and easy user roleased 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
exploitablefor the European forestry sector or even globally. By applying the same

Dissemination level: PU -Public Page4
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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 highlightedusebility ofBig Datan several
practical forestry cases and provided valuable applications and methodological approaches
for further utilization ofBig Databy private stakeholders as well as government officials.

Dissemination level: PU -Public

Page5



DA ABlO H2020 Contract No. 732064

D2.3 1 Forestry Pilot Final Report
Final i v1.1, 4/3/20 20

DeliverableLeader

JukkaMiettinen (VTT)

Contributors:

Jukka Miettinen (VTT)

Renne Tergujeff (VTT)

Lauri Seitsonen (VTT)

Virpi Stenman (METSAK)

Allan Nielsen (DTU)

{GSLKIYAS .2yySi o6{t! /9. 9]
t SGNI [dzZ] SO o6CalLy

WSaga 9aidNIRI +AffS3Ilra o6¢w
Laura Luquero (TRAGSA)

l adzy W26 RLY 6¢w! D{! 0

Seppo Huurinainen (Wuudis Solutions; from presenta
materials and DataBio documentation)

w22LIJS bNaiax ob[{T FNRY LINBa

Reviewers:

Virpi Stenman (METSAK)
{GSLKIYAS .2yySi o6{t! /9. 9]
t SGNJ [dz] SO 6CalLy

Approved by:

Athanasios Poulakidas (INTRASOFT)

Document History

Version| Date Contributor(s) Description
0.1 6/11/2019 | Jukka Miettinen Table of Contents and instructions
Renne Tergujeff
0.2 28/11/2019| All contributors First fulldraft
0.3 2/12/2019 | JukkaMiettinen Final draft for review
Virpi Stenman
0.4 17/12/2019| Virpi Stenman Final reviewed version
{ GSLIKI yAS
t SGNJ [ dz]
Renne Tergujeff
1.0 30/12/2019| A. Poulakidas Final version for submission
1.1 4/3/2020 | A. Poulakidas Corrected typo irpage header
Dissemination level: PU -Public

Page6




= D2.3 i Forestry Pilot Final Report
DATABio H2020 Contract No. 732064 Final 7 v1.1, 4/3/20 20

Table of Contents

EXECUTIVE SUMMARLY. ...ttt ittt e ettt e ettt e e et et et e e st et e ee s st se s s e aasame s s e s e sbassessasnnsssessnnmeran 2
TABLE OF CON T EN T S .. ittt cee ettt et e e ettt e e s eee e e e e et e e e eeta s e e ea b eesameses s s saassesesaasessabassessmnseaens 7
TABLE OF FIGURES. ... .ottt ettt e et e e et e e e et e e et aee e e s et s e e e eaba e e s eaaa e e s sbmeeesnbanss 9
[ ST L 17 AN = 1 10 0 N 11
DEFINITIONS, ACRONYMS ABBREVIATIONS. ... .cotiiiiii et e e et imr e s e e s aae e e s eaan s 12
1 LN I RO 110 L 1 [ 14
0 R = =0 N =T WY 1Y 7Y = 14
R B o T U] V] =N p S ol =] =N 16
1.3 DOCUMENBTRUCTURE .. .cuuitttittetttietteeseettsetaesaaesstesaa e st asa e st esaa e aassbasetassstsasnssstsseansssnsesassrnnas 16

2 FORESTRY PILOTS SUMMARY . ..ottt ettt et e e et e e e tame e s et s e et et e s e eeataseesssrmraeesnseesees 18
B T © V7 =1 =AY 1] Y 18
2.2 INTRODUCTION OF PILOT CASES .. uitttneietuettseetetaessssetstesesteesrasetsteera et setetrsesaressaeeeer. 19
0 T VL L6 P 21
2.8 MO € { GFBEEERVICE .iituuuiiiiiiiitti i e e ettt e e e et ett s e e e e e et r s e e e eeb s e e e e e e ta e e e e e e e et r e et e e et a e e e e ae e eaan 22
2.5 CGHANGE INVWP 2ADMINISTRATION. 111ttt ttutttteetnettttesaesssertesstestestaessaessasssesstessnesstiersneesnsesnsesnsesnnns 23

3 PILOT 2.2.1: EASY DATA SHARING AND NETWORKING ..ottt 24
T R = [0 @Y =1 AV = S 24
3.2 SUMMARYOF PILOT BEFORHHALZ ....uiittiittetet ettt et ets et st e et e et s et e et e et s s s sae s st s s aaeast e sansetnsannsesnseennns 25
IR T = [0 111N 22T 26
3.3.1  THAl 2 ODJECHVES. ..ueeeeiiieiee et e e e e et e e e e e e e 26
A 2 B I = 1 I 3 (Yo U 1o T 26
T T I = 12 =0 0| £ N 26

3.4 COMPONENTS AND DA T ASE LS. cuuiituiitutittittueettttetaeetetaneesterteettteanestette et ttetaeetaetsatesessniernesrnnees 27
3.4.1 DataBio component deployment StatUS...........coooviiiiiiiiieeiicrrs e 27
R B B D T 1 r= = 11 =T= ] £ TR 27

3.5 EXPLOITATION AND EVALUATION OF PILOT RESULTS. . tittuiietuterteeeesnteresnsesesseessssssneesssssesssseesens 28
3.5.1  Pilot exploitation based ON FESUILS...........uuiiiiiiee e e e e e e e e ennenees 28

A 0 < o d [P 29

4 PILOT 2.2.2: MONITORING AND CONTROL TOOLS FOR FOREST.QWNERS........ccoccveeinnnnn 32
O = 11 3 @ )Y/ =1 =/ | Y 32
4,2 SUMMARY OF PILOT BEFDIRIBLZ .. .euuiitiiiineiiteeietteesn ettt eestestasesaesstesansstesanessnseraesttessesstassnassrnerans 32

L T = [T 1l 1 2O 33
4.3.1  Trial 2 ODJECHVES. ...ttt e e e e e 33
B I N I (1= | 2 =3 =T o U o) TR 33
. B [ = I (=11 U | TP 33

4.4 COMPONENTS AND DATASE LS. itutituiituitettettatettteeett ettt ettt tet et tteneett st rasnrereernterraresssennes 34
4.4.1  DataBio component deployment SAtUS. ..........eveiiiieiiieiiiiiieee e 34
4.4.2 (DTt = TS < £ 35

4.5 EXPLOITATION AND EVALUATION OF PILOT RESULTS  .tvtuutetetteeeneterieessteseessnsessnasseenseessnasesesaeeessnns 36
4.5.1  Pilot exploitation DASEd ON FESUILS..........cueiiiiiiiiiie et 36
BT N < = [ 36

5 PILOT 2.3-Fl: FOREST DAMAGE REMOTE SENSING (@FINLAND).......ccccutiiieieieeeeiiiieeeeene 39
LT A = [0 M@ A7 = =AY XY S 39

Dissemination level: PU -Public

Page7
J\



= D2.3 i Forestry Pilot Final Report
DATABio H2020 Contract No. 732064 Final 7 v1.1, 4/3/20 20

6

8

5.2 SUMMARY OF PILOT BEFDIRIBLZ ......ciiuueiitieeetteeeeaaeeestaeeettaeeeataaes st e seanaeseaneeesanaasstnaaeesnaaesnnaeeernns 39
5.3 PILOTTRIALZ. ..ottt e et e et e e et e e e et e e e et e e eat e e e st e e st eetanaesaan e setanaessnnaensnnnns 41
5.3.1  Trial 2 ODJECHIVES.....eeiiiee ettt 41
5.3.2  THIAl 2 XECULION. ..ttuttttteeiie et ettt e ettt et e e e e e e e e e e eeeeeeeeeeeeea b e bbb bbb as 42
R T [ 1T | A (=Y U ]| £ SSRRRRPRPRY” X |
5.4  COMPONENTS AND DATASETS. ... ittttttteteeteettuteetetttntaateeeeestaeeeeettareeerestnnaeeteerrtaareeresrtanreeeresrnn, 49
5.4.1 DataBio component deployment Statlus..........ccccveeeeeeeeeeeee e icciiieeeeeee e eessssnnennneeene . 49
N B A D - | - W= F1s 1= (TSP PRPRPPTRNt 50
5.5 EXPLOITATION AND EVALUATION OF PILOT RESULTS. .. iiiuuiiiiiiieeeiieeeii e eeteee et eeeeaeeesaeeeetnaesesnneaeaan 50
5.5.1  Pilot exploitation DasSed ON FESUILS..........cueiiii i 50
T - o E PR ORRRY 51
PILOT2.3.2-ES: FOREST DAMAGE REMOTE SENSING (@SPAIN).......covviiiiiiiiiieieeeiiiieeeennn 53
70 R = 10 3 B @ 17 = o ] Y P 53
6.2  SUMMARY OF PILOT BEFDIRIBLZ......uuieeeeertuteeeeeeestaseeseestnsaseesssstnneessesssneeseestnaeeeseesrnreeseern. 53
LS T0 J = 10 B 1 53
6.3.1  THAl 2 ODJECHIVES. ..ot e e e e e e e e e n e e e e e e e e e e aaaae 53
6.3.2  THAI 2 ©XECULION. . ..ceiieeiie ettt e e e et e e e s e et e e e e e e ee st s e e e eeesaa e eessessbanieeeeees R4
L 2 A I 1= | 2 =TT U ]| SN 58
6.4 COMPONENTS AND DATASETS . .euuuiiitueeittnteettteettaaeeettaee ettt et eeetaeeetteesttaaesetaaeeestasestaeeetaaeerennaaes 65
6.4.1 DataBio component deployment STALUS. ........occviiiiiiiiiiee et 65
L B T | = U= 11T = PSS 66
6.5 EXPLOITATION AND EVALUATION OF PILOT RESULTS .. tiituieiiiiieeeieeeeieereinaeeretneessnnesssnneeestnaesennneesenn 66
6.5.1  Pilot exploitation based 0N reSUIS...........ccooi i e e ee e 66
T2 [ o [ PPN 66
PILOT 2.3:FH: MONITORING OF FOREST HEALTH.....oovtiiiii i 68
R . [0 W@ )/ =1 A ] Y 68
7.2 SUMMARY OF PILOT BEFDIRIBLZ ......eeeuueieteeeeetee e e eteee e e e e et e e e eea e e et e eeaeeeeaa e s eaa e e e st eeesneeeranaeeernns 69
7.3 PILOTTRIALZ. ..ottt et et e e e et e e e e e e e e etaeeeeat e e e eaeesssneeeerneeeesnnsesssnneessnneennneeeed O
7.3.1  THAl 20DJECHVES . ..ottt 73
2 7 I = 1R =) = To1 U1 [ o 74
A R (- | I (=S U (=TSO PPPPR PRt 80
7.4 COMPONENTS AND DATASE TS . ..uuittuieittuieeeteeettae ettt ee ettt etetaeeetaaasesnaestanaesetaeeesnnaresnaeertnaaeeennaaes 81
7.4.1  DataBio component deployment STAtUS...........c.uuuiiiiiiiiiere e 81
B A D T = U 1T £ T PPN 81
7.5 EXPLOITATION AND EVALUATION OFFHISDILTS. .. .ceteeruunneeeeresrunnteerestaneeesesesssnseeseessnnseeseesssnnseeesessnnes 82
7.5.1  Pilot exploitation based 0N rESUILS..........ooiiiiii e 82
0 TS = (N 84
PILOT 2.3:22AS: INVASIVE ALIEN SPECIES CONTROL AND MONITORING......cccooeeiieevinenn. 86
8.1 PILOT OVERVIEW, . cuuitiiii et et ee e et e ettt et e et e e et e et e e s e e s e et e ean e e ta e annastnsanastnsesnneetneesnessnaeennsenernns 86
8.2  SUMMARY OF PILOT BEFDRIBLZ ......cccuuueiitueeeetiieeitaesetaeeettessanaeesstaaaeeanesatnaeestaaeestnasssnaeennaaesnnaes 86
L T = |0 121 PR 86
8.3.1  Trial 2 ODJECHIVES. .. .eeeiiei ittt 86
8.3.2  THAl 2 EXECULION. ...ttt et e e et e e e e e e e ettt e e e e e eebba e e e eeetateeeeeeestannnnns 87
F 3 20 B [ =Y A (<Y1 U | - 89
8.4 COMPONENTS AND DATASETS. .. ietuuieietneeeteeeet e e eettteeeateeeetaee e eeeaaeeeaaeeeetaeeeraeeraneerrnaeeeranaeeees 94
8.4.1 DataBio component deployment SAUS. .........eeveiiiieiieeiiiiieie e 94
B B D T 1 - - (1T < £ TSP SPURPPRN 94
8.5 EXPLOITATION AND EVALUATION OF PILOT RESULTS . ...iettrertrertuuuiiaeaiaieieeeeeeeaeeeeesesressssssrsrsrnnnnnnnnnnns a8
851  Pilot exploitation DASEd ON FESUILS.........ocuiiiiiiiieee et 98

Dissemination level: PU -Public



= D2.3 i Forestry Pilot Final Report
DATABio H2020 Contract No. 732064 Final 7 v1.1, 4/3/20 20

8.5.2 KPS e e e e e e e et e an e 99

9 PILOT 2.4.1: WERAPPING SERVICE FOR THE GOVERNMENT DECISION MAKING........... 100
9.1 PILOT OVERVIEW, ... itiiieiite e et e et e e ettt e et e et e e e et ee et e e et e e e st e e eaa e saaneestanaesatnsesesnneaernnaarnnsns 100
9.2 SUMMARY OF PILOT BEFDIRIBLZ ......cccevtttuieeeeeetuteseeresttieeseesssnseessestanseesesstnnaressesstnieresennnneaeees 101
T T o 10 o 1Y 2 PP 105
9.3.1  Trial 2 ODJECHVES. ... ettt nres 105

9.3.2  THIAl 2 EXECULION. 11vtttttttieeee ettt ettt ettt ettt e et et e e e e e e e eeaeaeeeeeeseeresberr bbb b annans 105

L T B (= LI (TS | £SO 108

9.4 COMPONENTS AND DATASETS. .. iituuiiiitteeitiaeettaeeett e eeet e eetaaeeseateeesteesstaaeestneeestneersnaaerstaaaeennees 110
9.4.1 DataBio component deployment StatLS. ..........eveiiuiriiieiiiiiiie e 110

L N A D - | - W= 11 = (T PSR P PP 110

9.5 EXPLOITATION AND EVALUATION OF PILOT RESULTS...ccuutiiiiieeitteeeiiteeeetiaeeeeteeeennaeeeneeeetneessnnaeees 110
9.5.1  Pilot exploitation Dased ON FESUILS.........ccuuiii i 110

L 30 < . = RSP 111

10 PILOT 2.4.2SHARED MULTIUSER FOREST.DATA ..ot 113
10.1 L T @ 1Y = PN 113
10.2 SUMMARY OF PILOT BEFDIRIBLZ ....cevuteiitueeetteeeett e etaeesetaeeeesteeeatnesetaesessasesssaeesstaaeeesaeeeanaeseen 114
10.3 [ [0 R [N 2RSSR 114
10.3.1 THAl 2 ODJECHIVES ...t 114
10.3.2 A A=) Lo U 1[0 T o TSR 114
10.3.3 L= A (=15 1 £ 114

10.4 COMPONENTS AND DATASE TS .t ttuieitiieeiti ettt e e eeteeeeet s e st e e et ae et e eetan e rataaeeanneeeenreetnnaarennns 116
10.4.1 DataBio component deployment StatUS...........cuvueiuiiiiiiieiiiei e e 116
10.4.2 (D F= 1= W= LTS = 116

10.5 EXPLOITATION AND EVALUATION OF PILOT RESIULTS .ottt ieiii i eiieeeeiieeeete e e e e e et eennn e s anneeeeaanns 117
10.5.1 Pilot exploitation based 0N FESUIS.........ciuiie i 117
10.5.2 [ £ 118

N O @ N L I 05 [ 122
A o oy = (N[O 2o T 123

Table of Figures

FHGUREL: PLOT ESTATE FORESTRY DATA TRANSFERREDINSGROM THE FORESTRY AUTHORITY(RESSEMNF) ...... 24
FGURE: DATA SHARING YMUUDIS ......tutiiiiieiiiiis e e ettt s e e e e et e e e e e ettt s e e e aa bt e e e e e atban s e e e e e s bn e e e eeaebaneeeeeesnnns 25
HGURE3:USER INTERFACHDF ¢! a9 ¢ { & ! t.t. . L/l L b 32

HGURHE: STORM AND SNOWAMAGE OBSERVATION®REED VI | ¢! a9 ¢ { & ! t.t.[.L.L.L..&.Lhb.......34
FHGURE: LOCATION OF THR.3.2FIPILOT AREAHEHIPPALA FOREST ESTINIEBOUTHERHNLANDAND THE EXTENT OF THE

GENERATED FOREST VARIABLE ESTIMATES ... evtuiietetieteeeettt e e et e eeetaeeeeaeesesaeeesaaseeean e sesneeranaeennnees 40

HGURH: JOINT VISUALIZATION OF FOREST VARIABLE ESTIMATES GEMERATEIPBXLAESTIMATED STEM VOLUME OF THE
FOREST CLABEBBROADLEAVEBLUEPINE GREENSPRUQEFOREST STANDS OUTLINED BY RED.LINES.........40

HGURE : TREEWISE MONITORING RESULTS BASED ONAEHRONERSPECTRAL CAMERA MONITORING IN PILOT, HIRESTRY
..................................................................................................................................................... 41

FAGUREB:Ph [ + LW&wzxL ¢9{ ¢ Chwof{. . . .2.Lll . L.l hd.{ e 42

HGURB: TENMETER EROSION APPLIED TO A POLYGER BONONVERSION.....vuuiiiiieeeiieeeireeeeieeeeri e eaneeeeaansd 44

FHGURELO: BORON DEFICIENCY STWDYRRELATION BETWHEBORON CONTENT AND SURFACE REFLECTANCE BY WAVELENGTH
(LEFFAND2) BORON CONTENT AND SPHERRIGY ... ..etieiitiiieeeiittieeasssteeeeesssnseeeessnnneeeasssnnneeeesannnneeess 45

HGURHA.1:EXAMPLE OBPACEBEERVICE FARRESTRY PROCESSING CHAINS. ...covniiiieeeeiieeee e e eeeeanea s 45

Dissemination level: PU -Public



= D2.3 i Forestry Pilot Final Report
DATABio H2020 Contract No. 732064 Final 7 v1.1, 4/3/20 20

FHGUREL2: LOCATION OF TIBALICIA PILOT S(EREEN DTN NORTHWESTERRAIN .....eevtteiiaaaeaeiaaiinrinreeneeeeaaaaaaaans 54
FHGUREL3: PILOT AREA FOREST ESTATE DATA POPUMBTEDIBEERVICE ......cciiiiiiiiriireeireeneene e e e e 55
HGUREL4: REMOTE SENSING DATA USEMSRORIAN CASE STUDY ON THE LINKINGIOB FOREST VARIABLES WITH SATELLITE
DATA ettt te et ettt e e st e e e e oot e oo e et e e e R e et oo e R et e oo R et e e e o R R e et e 4R et e e s e e et e e e R e et e e nnnrnn e e e s n e e 58
HGURELS: TREE HEIGHT ESTIMATION DEMONSTRATIORRGENBILITY SOFTWARED) AND REAL COLOSENTINER IMAGE
(BOTTONMWITH PILOT AREA OUTLINED INBLUE. ....ciittiteiiteeesieeeestreesteeessnnee s e s smneeessneeesnnneesnneeesnneeesans 59
HGUREL6: AUTOCHANGE TREE COVER CLEARANCE DETECTION RESUIS/AFRNAZ8E8AND29 MAR2019IN GALICIATHE
RED CHANGES SHOW AREASEVFEEE COVER HAS BEEN CLEARED.........cceiiiiiirieeeniireeeeesninneeeessnnneeeessned 60
HGUREL7: SENTINER IMAGEL 1/8/2018 (LEFYAND21/8/2019 (RIGHY; (RGBBBBAB3).....ceveiiiiiiieeiiiieeee e 61
HGUREL8: CHANGE VARIABLESIEMADS) SHOWN ARGBTHE TWO YELLOW PINS INDICATE AREAS OF NOTABLE CI8ANGES
HGURHE9: CHIFSQUARED IMAGE OVERLAIGBOBNIGLEEARTH.....ceuuiiiiiieeiiiiee it eeeteeee et e eeeteeeetaeeeaeeeeanesssneeeerans 62
HGURR20: ZOOMED IMAGE OF TAEFSQUAREFROMS2; DARK GREXNDP (FROMS1 LIGHT GRECHANGES OVERLAID ON
L€ @Ta et = = o PP TP 63

FGURR1:RELATIONSHIP BETWEEN BASAI(AFDAFOREST AGQRIDDLEAND MEAN DIAMETERGHJAND SELECTEENTINEL
2 TRANSFORMATIOSTRONG RELATIONSHIPWEEEN BASAL AREA ANGCWETNESS SPECTRAL TRANSFORMATION OF
SFENTINER2 WAS OBSERVEF =0.68).....c.ueiivieieieieeeiteeeeteeeteeeteesteesteeseteestesessssastesssasansesssesantessseesnneans 64
HGURE22: RELATIONSHIP BETWEEN BASAL (RRER FOREST AG®IDDLE AND MEAN DIAMETHRIGH) AND SELECTED
KOMPSAT TRANSFORMATICBIRONG RELATIONSHIP BETWEEN BASAL ARMDWER = 0.48)AND FOREST A(FE

T0.27)WAS OBSERVED. ....ceeittttteetiutttteeeaasitteeeeaaabteee e e atbe et e e e s asbb et e e e sabbe et e e s aabbe et e e s aabbs e e e e snbneeeesannnneeens 64
HGURR3: PILOT2.3. 2FORESHEALTH OVERVIEM. ... ccevuneiiiteeeetieeetieeeeteeeettaeeestaesstaesestaeeestnsesssaeesraneesnnsnss 68
FGURE24: GENERAL METHODOLOGY FOR THE CLASSIFICATION AIPERKSUSRATUS FROM REINDS DATA FRONRPAS

T T 70
FHGURER5: RGHELEF), MS(CENTREANDNDVI(RIGHYMOSAICS OF THE STUDY AREARRBPATA .......evvvvvviiiinnnnnn, 72
FHGURR26: RGBVIOSAIC OF THEUDY AREA FRE(WABDATA(LEF); DETAIL OBUCALIPTUS CROWRESHTWHERE THEIR LOW

DENSITY CAN BE APPRECIATED. ettt ittt ettteee et e et eta e ettt e e eeta e s eaa e e st e e e et e e ana e e et e eetneeesnnreratnaeaeannns 72
FGURR7: MAPSWHICH SHOW THBEGREE OF DEFOLIASYORPER FIGUREBND THEPREATMENT PRIORIG{ESWER FIGURE

ATWREE LEVRECCORDING 0D / SREDUIREMENTS. . .vvvvuretiriiiiieieiereeeeeeeeeeeereeereesesrsrsrsnnnaeseneeeeeees 3
FGURR8: MULTISPECTRAL MOSAIC OF THE STUDY ARBAPAERINTA AND LOCATION OF TREEFER FIGURMAP OF TREE

STATUELOWER FIGURE. .....ttttetiuttteetesattttteeeeatttee e e s aatts e e e s s sbaee e e e s aabb et e e s e sttt e e e e e mbbee e e e e annbbeeeeeanbbeeeeeennees 76
FHGURE29: GENERAL METHODOLOGY PROPOSED FOR THE ASSESSMENT AND MJMYDROREHTHORA IN DEHESAS AT A

=] (@] T 0N 77
HGURE30: TRAINING OF THBBIAALGORITHM EMPLOYED FOR THEASHKMATIC DETECTION OF INDIVIDUAL TREES FROM

(@] 2 1 ST =1 T e L 78
FHGURB1: CHANGE DETECTION PROCESS TO IDENTIBUREMNQUERCUS ILEX TREES ...uuuiiiieieieieeeeeeeereeeeeeeeanns 79
HGURE2: HELD DATA PROVIDEEBICEON ASENTINEL MOSAIC. ... . ceeeeneeeteeeeteeeeaeeeeteeeeeteeeeeaaeesesneeeeraeeeennes 80
HGURE3: WORLDWIDEET A DIVERSI[MSSIMILARITY IN SPECIES COMPQSASBED OPAIN. ......cuvveeeiiiireeeeiireeeeeans 90
FAGURE34: QLIMATIC ENVIRONMENTS RESULTING FROM THE CSSSTHCAM CELLS AND RELATIONSHIPS BETWEEN THEM

(1= NInTa{0 T 2y Y PRSPPI 91
AGURE35: ENVIRONMENTAL DISSIMILARITY OF EACH WORLD1a&u TOFEACH ENVIRONMENT IDENTIFIBPAIN AND ITS

SURROUNDINESLACK COLOJJROLDER COLOUREDATONES INDICATE GREATER DISSIMILARITY. .vvvvvuiiinnnnn.n 92
FHGURE36: RSK OF INVASION BY EXOTIC SPECIES IN CONSRMBWDERIVED FREM) ENVRONMENTAL SIMILARITY AND BETA

DTVt 1 PPN 93
HGURB7: QURRENT GEOGRAPHICAL DISTRIBUTION OF THE RICHNESS OF VASCULAR RCABIRDSNID ERIINSUSARIN

..................................................................................................................................................... 93
FGURE8: PERCENTAGE SHARE OF SALVAGE L({IRGINED LINESECONDARY Y AXIS ON RIGHTOTAL IGEINGGREEN LINE

C PRIMARY Y AXIS ON )JBRD SALVAGE LOGG(RED LINE PRIMARY Y AXIS ON DEFRT.....cuuviieereeesesiinannneeennns 100
FHGUREB9:H.OWCHART OF THE PROCESSING CHAIN FROM AUTOMATED PRODUCFRREBSATEUDTE IMAGES FROM SOURCE

SENTINEIZ OBSERVATIONS. ... cvuneeeeteeeeteee et e e et e eeeaa e e e ete e e st e eean e s eaaneeeeta e e eaaeessasestneeeransessrnaeerennns 102
HGUREI0: AUTOMATED PERXEL SELECTION OF BEST QUALITY OBSERVATION FROM THE THAN BERIES®BFERVATIONS

................................................................................................................................................... 102
HGURE1: ANEXAMPLE GF a $ MAPSERVER WITH FOREST HEALTHROXEBOF..........uoiiiiieiiiieeeeieecee e 104
Dissemination level: PU -Public PagelO

‘/-\



= D2.3 i Forestry Pilot Final Report
DATABio H2020 Contract No. 732064 Final 7 v1.1, 4/3/20 20

FHGURH2: AN EXAMPLE @ a $ MAPSERVER WITH FOREST HEALTH MAFBERRMEERO1 7AND2018(CHANGE IN LEAF AREA

1N]5] = PP P PP OPPPPPPPPPPPPPN 104
HGURE43: WEBMAPPING SERVICE OF FOREST HEALTHLEMPSRREA INDEX MAP 2§F18) RUNNING INQGIS3.6.0
ENVIRONMENT. ... tttteesiatreeeeessssneeeeessnneeeeesas e e e e s samee et e e s aanne e e e e s asne e e e e s samree e e e e anreeeeessnnneeeessamrnneeeenann 105

HGURE 44: WORKFLOW OF MUISOURCE REMOTE SENSING APPROACH FOR BARK BEETLE MONITORING
(WWW.KUROVCOVAMARY). TREE SPECIES MAP AND LOGGING DETECTION LAYERS ARE BASEDRICRESHETS OF

FENTINEZ BASED FOREST HEALTH MARS....tttuiiieeiietiieeeeeittiaeeeeseettseeeeesssaeseeseastaneeeesssatnnseeesennnnsnns 106

FGURHE5: WEBBASED PORTALYROVCOVAMARBZ FOR BROAD PUBLIC ALLOWING EASY ACCESS TO TIMELY INFORMATION IN THE
BARK BEETLE CALAMITZECHREPUBLIC. ... .iituiiiiieeeii et e e et e e e eae e e et e e e et e e e et e e s et e e eateesata e seraneeernns 107

HGURE6: TRENDY CLOUD BASED PORTAL FOR VISUALIZATION DERI®NGREST HEALTH TRENDS AND PREDICTION OF THE
FURTHER SPREAD OF BARK BEETLES. ... iiuiiiiiiiiii et e e et et e et e et e et e e et e et e et e e et e ena e et eeaneesneenns 108

FHGURHEA7: LEGISLATIVE INSTRUMENIE PUBLIC DEGRE®ITH WITH AN ANNEX THAT DEFINES THE LIST OF CADASTRAL UNITS
SELECTED ACCORDING TO THE ANKURSIBCOVA MAPA ... ..coiiiiiiii it e e et e eeeeneee 109

FRGUR®8: CADASTERS WITH BARK BEETLE CALAMITY IDENRREDWTHIN THE YROVCOVAMARBE..................... 109

List of Tables

TABLEL: THEDATABIO CONSORTIUM PARTNERS ... . titutieiitieetieeeetteeetteeeeta s eeeaan s et eeetnneeesnneeetnneeesnaaesnnneeren 15
TABLE2: PILOTS INDATABIO WP 2FORESTRY. ...uuiitteeeittieeetiee ettt eeeateeeeteeeetaeesatasaestnesstaeeesteerenneseneerstnnns 19
TABLE3: DATABIO COMPONENTS DEPLOYED INIRAT......iiiiiiiiiieeeeie ettt e et e e et e et eeeaa e e eaa e esabeeeesanns 27
TABLEL: DATA ASSETS UTILIZED IN BUDI ...ttt ettt e e e et e e e e e et e e e et e e e eaaeeesaeeeerans 27
TABLED: PILOTZ. 2. LK PITABLE ... iiiteeeet e et e ettt e e et e et e e ettt e e e et e e et e e st eeeeaa e e esaeessaeeessnessnneeeraearernsnns 29
TABLES: DAT/ABIO COMPONENTS DEPLOYED INZIRRT. ... eieiiieieiieeeetteeeaneeeetaeeeatnsesanneestneeennseessnnsesannaaaesnneeen 34
TABLEZ: DATA ASSETS UTILIZED IN BULZDZ. ... .ot eeeii e e e et e e e e e e et s e et e e et e e e ea e e s ann e e s st e e eatn e eennenesnnaeennnns 35
TABLEB: PILOTZ. 2. 2K P ITABLE ... iiiteeei ettt et e e e e e e e e et e e et e e e tt e e e eaa e e etan e e e saaeeannsesannneeetnnaaennnsans 36
TABLED: DATABIO COMPONENTS DEPLOYED INPBATF ... e e e et 49
TABLELO: DATA ASSETS UTILIZED IN RUBDEF L. ... e e e e et e e e et e e ena e e ae 50
B =T = T 2 T o | (a1 7Y =T =P 51
TABLEL2: DATABIO COMPONENTS DEPLOYED INPIBATES . .....ooiiiii et 65
TABLEL3: DATA ASSETS UTILIZED IN RUBDEES. ... oottt e eean e 66
TABLEL4: AVAILABILITY OF HISTARNOAORTHOPHOTOS FOR THE WHEANESH TERRITQRY.....ccvneeiveeeeeenerenneeenenn. 77
TABLELS: DATABIO COMPONENTS DEPLOYED INPREIFH. ..o e 81
TABLELG: DATA ASSETS UTILIZED IN RURDZFH. ...t e e 81

TABLEL7: EXPLOITATION &F@NITORING OF THE HEALTRWERCUS SPORESTS AFFECTERHBYOPHTHORRESULTS...82
TABIE18: EXPLOITATION G£@NITORING OF THE DAMAGE IN EUCALYPTUS PLANTATIONSGENIBEERBSRESULTS....83

=TI = e R 2 T e | 1 Y = P 84
TABLE20: DATABIO COMPONENTS DEPLOYED INZBEIIAS . ....oeiieeeee e 94
TABLE21: DATA ASSETS UTILIZED IN RUBDZIAS. ..ottt e et e e et e e e e e et eeeaaeaees 95
TABLE22: PILOTZ2.3. 21 ASKPITABLE . ... cieit ettt et e et e et e e e e e et e e e e e e e e e e e e et e e e et e e eran e seraneeeeanns Q9
TABLE23: DATABIO COMPONENTS DEPLOYED INZHLAT. ....ouniiiiii ettt e e e e e e et e e e eaaa s 110
TABLE24:DATA ASSETS UTILIZED IN RUDT.....eee ettt e e et e e e e et e e e e e e et e e aaaaas 110
TABLE2S: PILOTZ2. 4. LKPITABLE ......u it eeeie e ettt e et e e et e e e e e e et e e e et e e e st e e e tt e esanaeestanaasatnsaeennneaesen 111
TABLE26: DATABIO COMPONENTS DEPLOYED INZHLERT.....ouuiiiii i eeite e eiee e ettt e e et e e et e e et e e e et e e et e e eetaeeeennnnnns 116
TABLE27:DATA ASSETS UTILIZED IN RUZDZ. ...ttt e e et e e et e e e et e e et e e e et e e e aan e e et e eaaanns 116
TABLE2B: PILOTZ2.4. 2K PITABLE.......uiiitieeeie e e e et e et e e et e e et e e e et e e e et e e et e eetaeesanasestanaesatnaeennneaesen 118
Dissemination level: PU -Public Pagell



DATABIO 112020 contract No. 732064

D2.3 i Forestry Pilot Final Report
Final i v1.1, 4/3/20 20

Definitions, Acronyms andAbbreviations

Acronym Title

B Beta diversity

BG Biogeography

DC Climatic Dissimilarity

ENCE Empresa Nacional de Celulosas, Spain

EO EarthObservation

FMI Forest Management Institute (DataBio partner)

GeoJSON Open standard format designed for representing simple geograp
features

IAS Invasive Alien Species

ICT Information and communication technologies

IGN SpanistD $2 ANJ LIKA OFf Ly adAaAdddziS-9&ILY

IR InfraRed

IT Information technology

KPI Key Performance Indicator

LAI Leaf Area Index

MAPA Spanish Ministry of Agriculture and Environment

METSAK Finnish Forest Centre (DataRiartner)

MHGS MHG Systems Oy, former name of Wuudis Solutions Oy (DataBio p3

MS Multispectral

NDII Normalized Difference Infrared Index

NDVI Normalized Difference Vegetation Index

NIR NearInfraRed

NLS National Land Survey of Finland

OBIA Object Based Image Analysis

PNOA Spanish National Plan

PP Propagule Pressure

PPP PublicPrivate Partnership

R a free software environment for statistical computing and graphics

REIP Red Edge Inflection Point

RGB RedGreenBlue

RI Risk ofinvasion

RPAS Remotely Piloted Aerial System

RS Remote Sensing

SF Service for Forestry

TC Tasselled Cap

UAV Unmanned Aerial Vehicle

Ul User Interface

VHR Very high resolution

WFS Web Feature Service
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WMS Web Map Service
WMTS Web Map TiléService
XML Extensible Markup Language
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1 Introduction

1.1 Project Summary

DataBio[Datadriven Bioeconomy) is a H2020 lighthouse project focusing on utiBzgnBata

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 sustainglsitues.

DataBiohas deployed statef-the-art Big Datatechnologies taking advantage of existing

LI NITYSNRQ AYTFNI &G NHzOG dzNB | v Big Batafrodzithe zhged @ ¢ K S
identified sectors (agriculture, forestry, and fishery) and irgellitly process, analyse and

visualize them. Th®ataBiosoftware environment allows the three sectors to selectively

utilize numerous software components, pipelines and datasets, according to their
requirements. The execution has been through continuouspeoation of endusers and
technology provider companies, bioeconomy and technology research institutes, and
aidl 1 SK2f RS NIBig bdtalle RPR frogeamried

(13 pilots) (8 pilots) (6 pilots)

AGRICULTURE FORESTRY  FISHERY | Validation Q

Raw material production
for Food and Energy

Data Visualization and User Interaction
1D, 2D, 3D + temporal
Virtual and Augmented Reality

Biomaterials

Data Analytics
Classification
Clustering
Regression
Deep learning
Optimization
Simulation

Responsible
production

Big Data Sources
and Big Data Types
Structured and unstructured data
Spatio-temporal data
Machine generated data
Image/sensor data
Geospatial data
Genomics data

Sustainability

Data
Management
Collection
Preparation
Curation
Linking
Access

Data
Processing
Batch
Interactive
Streaming
Real-time

DataBiohas 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 utilizingncmvative methods

and tools. Through intensive matchmaking with the technology partnddsiaBo, the pilots

have selected and utilized marketady or near marketeady ICTBig Dataand Earth
Observation methods, technologies, tools, datasets and servioasly provided by the
partners withinDataBiq in order to offer addedralue services in &ir domain.

Based on thaleveloped technologieand thepilot results, new solutions and new business
opportunities are emergindgataBidhasorganizel a series of stakeholder eventsckathons
andtrainings to supportesulttake-up and to enable developers outside the consortium to
design and develop new tools, services and applications based @etladioresults
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TheDataBioconsortium is listed iTablel. For more information about the project s¢REF

02].

Table1: TheDataBioconsortium partners

Number | Name Short name Country

1 (CO) | INTRASOFT INTERNATIONAL SA INTRASOFT Belgium

2 LESPROJEKT SLUZBY SRO LESPRO Czech Republig

3 ZAPADOCESKA UNIVERZITA 'V PLZNI UuwB Czech Republig

4 FRAUNHOFER GESELLSCHAFT ZUR FOERDI Fraunhofer Germany
DERANGEWANDTEN FORSCHUNG E.V.

5 ATOS SPAIN SA ATOS Spain

6 STIFTELSEN SINTEF SINTEF ICT Norway

7 SPACEBEL SA SPACEBEL Belgium

8 VLAAMSE INSTELLING VOOR TECHNOLOGIS VITO Belgium
ONDERZOEK N.V.

9 INSTYTUT CHERIODORGANICZNEJ POLSKIEJ| PSNC Poland
AKADEMII NAUK

10 CIAOTECH Sl CiaoT Italy

11 EMPRESA DE TRANSFORMACION AGRARIA | TRAGSA Spain

12 INSTITUT FUR ANGEWANDTE INFORMATIK (| INFAI Germany
EV

13 NEUROPUBLIC AE PLIROFORIKIS & EPIKOIN| NP Greece

14 "al0F g LINE K2all2Rt nal 2dUHULFMI Czech Republig
Labem

15 INNOVATION ENGINEERING SRL InnoE Italy

16 Teknologian tutkimuskeskus VTT Oy VTT Finland

17 SINTEF FISKERI OG HAVBRUK AS SINTEF Fishery| Norway

18 SUOMEMETSAKESKEBSNLANDS SKOGSCENT METSAK Finland

19 IBM ISRAELSCIENCE AND TECHNOLOGY LTO IBM Israel

20 WUUDIS SOLUTIONS OY MHGS Finland

21 NB ADVIES BV NB Advies Netherlands

22 CONSIGLIO PER LA RICERCA IN AGRICOLTU CREA Italy
L'ANALISDELL'ECONOMIA AGRARIA

23 FUNDACION AZTIRZTI 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 EGEOS SPA e-geos Italy

29 DANMARKS TEKNISKE UNIVERSITET DTU Denmark

30 FEDERUNACOMA SRL UNIPERSONALE Federu Italy

! Replaced by partner 485 of 1/1/2018.
2 FormerlyMHG SYSTEMS OY Terminated on 27/9/2019.
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31 CSEM CENTRE SUISSE D'ELECTRONIQUE E| CSEM Switzerland
MICROTECHNIQUE-8CHERCHE ET
DEVELOPPEMENT

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 PSIF| GAIA Greece
YPIRESION

37 SOFTEAM Softeam France

38 FUNDACION CITOLIVA, CENTRONZE/ACION Y CITOLIVA Spain
TECNOLOGIA DEL OLIVAR Y DEL ACEITE

39 TERRASIGNA SRL TerraS Romania

40 ETHNIKO KENTRO EREVNAS KAI TECHNOLC CERTH Greece
ANAPTYXIS

41 METEOROLOGICAL AND ENVIRONMENTAL E MEEO Italy
OBSERVATION SRL

42 ECHEBASTAR FLEET SOCIEDAD LIMITADA | ECHEBF Spain

43 NOVAMONT SPA Novam Italy

44 SENOP OY Senop Finland

45 UNIVERSIDAD DEL PAIS VASCO/ EUSKAL HE EHU/UPV Spain
UNIBERTSITATEA

46 OPEN GEOSPATIAL CONSORTIUM (EUROPE| OGCE United
LIMITED LBG Kingdom

47 ZETOR TRACTORS AS ZETOR Czech Republig

48 COOPERATIVA AGRICOLA CESENATE SOCIE CAC Italy
COOPERATIVA AGRICOLA

49 SINTEF AS SINTEF Norway

1.2 DocumentScope

This deliverable document D2ZF8restry Pilot Final Repddue 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 recommeations of how to disseminate the services to the European
forestry sector.

1.3 Document Structure
This document is comprised of the following chapters:

Chapterl presents an introduction to the project and the document.

Chapter 2offers an overview of the WR2sults.
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Chapters 3 to 1@ive a detailed view of each of the pilots. Each chapter is structured in the
following pattern:

1 Pilot overview

i Pilot summary befordrial2

9 Trial2 pilot activities

1 Components, datasets and pipelines used in the pilot
1 Exploitation and evaluation of pilot results

Chapter 1lprovides the conclusion of the document.

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

2.1 Overview

The objective of WPRorestry Pilotvas to demonstrate through pilots holig Datacan 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 Bsg of
Datatechnologies and assessing how the expeotagiof user communities can be met. In
order to do this, the WP:

1 Specified the requirements for the pilots
1 Implemented the pilots giving access to all tools developed
1 Gathered experiences from the pilots

Big Datatechnologies were tested and validated imrée 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 forestdamagesfrom biotic- such as pest and diseasesr
abiotic - such as snow, thunderstorms (wind), dryness, rains, firasing remote
sensors.

2. Optimize the use of tree resourcedDetailed characterization of trees and forest
characteristics for determining the optimal use of trees for a given outpugt,pulp,
paper, textile, biofuelsetc., in order to guarantee that supply meets demand.

3. Provide forest health mapdo forest owners or public administrators, based on
remote sensing data. Later on, maps of implemented cuttings will be provided for
verification and reforestation control.

Ly Y2aid 9dzZNRPLISIY O2dzyUNASAZI UNIXYRAGAZ2YIFE YSUOK
management plans, created at the planting stage and reviewed after long periods (typically 5

to 10 years). In recent years, theseanagement plans have become a declaration of
intentions, including objectives for multifunctional forests (ranod products and services).

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

forest owners, managersnd 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
andnecessity oBig Dataools and techniques.

In the DataBio forestry pilots, integrated tools were developed to support management
planning that is capable of considering menod products and conservation areas while at
the same time maximising timber pitaction and economic yield.
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2.2 Introduction of pilot cases

Within the three main cases outlined aboveéMultisource crowdsourcing services, Forest
Health and Forest Data Management ServiedBe work was arranged into eight pilots
(including six main pits, two of which were split into two supilots). The full description of
SIFOK LIAf2G3 AyOf dRAYy3 (i K&apktsBib Ponfithisddcdngnt. | v R

Table2 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.

Table2: Pilots in DataBio WP2 Forestry

Pilot ID Pilot title Pilot leader Project partners D2.3
chapter

2.2.1 Easy data sharing arl Wuudis (MEM33) |[VTT, SPACEBE 3
networking METSAKM34-M36) | METSAK

2.2.2 Monitoring and controlf Wuudis (M133) FMI, TRAGSA, 4
tools for forest owners | METSAKM34-M36) | METSAK

2.3.1-FI | Forest damage remot{ Wuudis (MIM33) | VTT, SENOP, 5
sensing (@Finland) VTT(M34-M36) METSAK,

SPACEBEL

2.3.1:-ES | Forest damage remot|{ Wuudis (M24M33) | VTT, TRAGSA, 6
sensing (@Spain) VTT(M34-M36) DTU, FMI

2.3.2FH | Monitoring of forestf TRAGSA SENOP, CSEM, 7
health CiaoT, FMI, VTT

2.3.2IAS | Invasive alien specig TRAGSA SENOP, CSEM, 8
control and monitoring CiaoT, FMI, VTT|

24.1 Web-mapping  servicd FMI VTT, SPACEBE 9
for the government
decision making

2.4.2 Sharedmultiuser forestf METSAK VTT 10
data environment

Pilot 2.2.1 - Easy data sharing and networking aimed at developing and piloting
standardized procedures for collecting and transferring data utilizing/foedis Servicand
DataBio platform from silvicultural activities executed in the forest. Wuudis, developed by
Wuudis Solutions, is a commercsgrvice for forest owners, timber buyers and forestry
service companies for management of forestry activities and forest resource management.
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¢KS 321Kt ¢la G2 RS@OSt2L) FyR @FtARFGS 2 dzdzRA &C
social forest platfornfeatures in selected pilot areas. In addition, an important goal was also

to integrate theWuudis Servicento external services such as map services and authority
systems. Forest experts of the Finnish Forest Centre were pilot usafduoflis 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¢ aimed at developing
standardized procedures and applications for collecting, monitoring teartsferring data
utilizing theWuudis Servicand the DataBio platforms, to be exported t§ Barty IT systems
through standard interfaces. In this pilot, the goal was to develop arerahd data transfer
solution between theWuudis Servicé Y R a 9s¢fdréstYr€source databases. Forest
damage (like storms, snow, pests, insects, fungi) monitoring through standardized procedures
were to be developed together with METSAK, as well as-teagge mobile tools for these
damage monitoring needs and nevood product monitoring needs.

Pilot 2.3.1FI- Forest damage remote sensing (@Finlargdimed at developing the Forest
Inventory system on th&/uudis Servicbased on remote sensing (satellite, aerial, UAV) and
field surveys. The plan was for selec®id Datgpartners to integrate their existing market
ready or almost marketeady technologies onto thé&/uudis Servigeand to pilot the resulted
solutions with Wuudis users, forestry sector partners, associated partners and other
stakeholders. The goal was to @&dop a comprehensive and near rdahe quantitative
assessment of forest cover, which would allow detecting and measuring damages,
deforestation and forest degradation.

Pilot 2.3.2ES- Forest damage remote sensing (@Spagwimed at developing the Fores
Inventory system on th&/uudis Servicbased on remote sensing (satellite, aerial, UAV) and
field surveys in Galicia, Spain. This pilot was set up only foFrthE2, in order to investigate

and demonstrate the usability of the existing markeady or almost marketready
technologies of the project partners also in the Galician conditions in Spain. The goal was to
demonstrate capabilities for comprehensive and near tgak quantitative assessment of
forest cover over the project pilot area in Galicia

Pilot 2.3.2FH - 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 stafuforests in

large areas of the Iberian Peninsula. The work focused on the monitori@gestussp. plots,

in Extremadura, west of Spain, affected Biytophthora cinnamomRands and on the
damage in eucalyptus plantations, in Galicia, North West ainS@ffected byGonipterus
scutellatus EGbased solutions have been proved as valuable information sources to Public
Bodies. After the definition of th@&ig Dataalgorithms and image processing techniques
development, an E@ased system for monitoring éhhealth 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 2.3.2IAS- Invasive alien species control and monitoringleveloped a mdtematical

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) Biodiyemilarity; 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 gméen, 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 regirce prioritization and for an optimized management of
invasive species.

Pilot 2.4.1- Web-mapping service for the government decision makingimed 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 redgcaosts 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 Seftmical data.
Utilizing the great potential fohigh 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 mibewi
made available to allow practive management of their forest properties.

Pilot 2.4.2- Shared multiuser forest data environmentaimed to pilot crowdsourced forest

RFEGF LINBaSyialdAz2zy |yR L2aaArotsS ySgicdam OGA2Y |
OKSNBEF2NBE SyKIyOS GKS dzaS 2F aSUaNNyoFA | yR
eService provided by the governmental body, the Finnish Forest Centre (METSAK), to make
forest resource information available for citizens free of charg& Ma NNy ®F A S { S NJ
constantly developed by METSAK. The collecting methods were also aimed to increase the
FY2dzyd 2F a9¢{! YQa F2NBad NBaz2dz2NOS RIGlF® ¢K:
eService integration to the national service architecture Fanland (based on -Road

approach), where important features are for example data and user security, $igheand

easy user rolased authentication and data access permissions. The chosen pilot areas
consisted of singldogin and user roldased athentication implementation integrated to

Suomi.fi eauthorization, as well as opethata interface to environmental and other public

RFGF Ay aSGANNY®FA RIEGFIolIasSao

Wuudis

Several of the pilots were linked to the Wuudis platform and services by Wuudiso8sluti
TheWuudis Servicdeveloped 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 througigéedool. The
cloudbased 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 reses remotely in realime. It can

be used to obtain reaime information about the forest and its timber resource, track
executed silvicultural and harvest activities, and plan the needed forest management
activities.

TheWuudis Networkindeature allowsusers to create a group inside tNéuudis Servicand

share forestry information flawlessly with the people of choice. The user can define a different
level of access for each user, for example a 0@y access or an access to do both viewing
and editing. Access to the information increases the transparency and effect of mutual
decisionmaking, for example in timberland investment companies.

The Wuudis Monitoringfeature allows users to collect various data including -m@od
products and to monitor anghanges in the forest on th&/uudis Servicand share this
information flawlessly with the people of choice. The user can define a different level of
access for each user, for example the venly access or the access to do both. Access to the
reaktime 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
examplefor care works or harvesting operations, in particular after storm damage occurred,
enabling faster and more organized exploitation operations than at present.

aSUaNNYy®FTA S{SNIWAOS
aSUGANNYPFTA { SNBAOS 41 & dza SR A ygoverSrneStlbotly 2 T (i K
Finnish Forest Centre (METSAK), to make forest resource information available for citizens
FNBES 2F OKIFINHS® aSiaNNyoeFA a Ly S{SNIBAOS as
aSUaNNY®FA A& | L2 NI b FinflakdNEndzidUct Bukine$s KelaBRtNS A
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 imouch with forestry professionals.

aSGANNYOFA 2FFSNE GKS tFGSalG AyTF2NXYIGA2Y (2
can see what should be done in their forests now and in the near future. Information is visible

for each forest stand compartemt, 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 theionline 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 praw@dee 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. Sece 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 containstopdate contact details for forest ownerghe aerial
photographs and maps are important tools for professionals, and for small businesses
aSUGaANNY®FA Yl & NBLXIFOS (KS ySSR (2 KI @S (G(KS;
system entirely. Most private Finnish forest owners are either in empéror 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 nationabrést 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 collegtiorounds, information is maintained based on
notifications received by the Forest Centre from forest owners and forestry organisations.
b2g> NBLR2NIa 2y O2YLJX SGSR ¢2N)] OlFly Ffaz2 oS
simulated into the data in the portaand suggested actions are updated annually.

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

Aad FTNBS 2F OKIFINBHS® aSiaNNyoeFA &dzLllll2NIia GKS
including the EU Forestr&tegy, the PSI and INSPIRE directives, the development of rural

f AGSt AK22Ra |yR (GKS LINRBY2GA2Y 2F O0A2RAGDSNEBA
Centre, which is a statinded organisation for promoting sustainable forestry and forest

based ivelihoods.

2.5 Changes in WARPadministration

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; 2.3Aland 2.3.1ES). After the departure, VTT took the lead

of WP2 and two of the pilots (2.3HAl and 2.3.ZEES), 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 &bvailable 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

3.1 Pilot overview

This pilot aimed talevelop and pilot standardized procedures for collecting and transferring
data utilizing theNVuudis Servicand DataBio platform from silvicultural activities executed in
the forest. TheNuudis Servicand theWuudis Networkindeatures were applied in #apilot.

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-eontracting, online purchase and salestionber 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 versioWofidis Servicen 26 October
2018, which enables easy data sharing and networking particularly between forest owners
and forest authority personnel.

All current real estate data is integrateNR2 Y a9¢{! YOa aSdall yoFA S{:
platform for DataBio pilots Kigurel). Datais 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, tiéuudis Serviceorked as a data sharing

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

for the users.

N L I S TP T TR —

Figure 1: Pilot estate forestry data transferred into Wuudis from the forestry authority
system (netsaan.fi)

Dissemination level: PU -Public Page 24



= D2.3 i Forestry Pilot Final Report
DATABio H2020 Contract No. 732064 Final 7 v1.1, 4/3/20 20

3.2 Summary of pilot beforé&rial2

The following improvements were developed Wfuudis Servicbefore Trial2:

1. Development of data sharing featurdsigure2) 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
I adltyRIFINRAT SR 6l & o6&l YLX S LX23Ga a1 SYSNI ¢

4. Development of a feature thallows 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. Develpment of sharing features to the existingarketplacesf needed.

8. Specification of all data sources and formats that are needed to accomplish all user
requirements (maps, reportsables, etc.).

9. Execution of all integrations that are specified.

Related topoint 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.

Share information

Shared rights

P

Figure 2: Data sharing in Wuudis
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3.3 PilotTrial2

3.3.1 Trial2 objectives

This pilot was mainly completed alreadyTinall and all the required features on Wuudis
were developed. Nevertheless, duringrial 2, the pilot continued its development
implementing minor details. The objectives for theal2 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 bynidiary 2019.

3.3.2 Trial2 execution

The main target foifrial2 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 oféhNVuudis 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.

3.3.3 Tnal2 results
The two main outcomes of th€rial2 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 primarilyfthest 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 thek.wor

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 #bhdicates that the customer
satisfaction is very high and the service level is exceltamt that the service has a lot more
satisfied customers than dissatisfied ones.

Overall, the pilot was successful in enhancing easy data sharing and networkinglothe p
specified the requirements for refining and showing the crowdsourced forest data to
a9¢{!lvyda L¢ aeaiasSyo ¢KS AYLIX SYSyildlGAazy 27F i
O2ftft 1L 62NX A2y 6AGK GKS a9¢{! yvOdOa RS@GSt2LIVSyi
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3.4 Camponents and datasets

3.4.1 DataBio component deployment status

Table 3: DataBio components deployed in pilot 2.2.1

D2.3 i Forestry Pilot Final Report
Final i v1.1, 4/3/20 20

Component Purpose for pilot Deployment| Component location
code and status
name
C20.01 Data sharing platform| Finished https://www.wuudis.com/
Wuudis between authorities ang
end users
3.4.2 Dataassets
Table4: Data assets utilized in pilot 2.2.1
Data Dataset Dataset Dataset Volum | Velocity
Type original location e (GB)| (GBlyea
source r
Wuudis Wauudis uses the Finnig https://ww https://ww | n.a. n.a.
data forest information| w.wuudis.co| w.wuudis.c
standard as basic dal m/ om/
import/export  format.
Wuudis  Service data
model is based on th
Finnish forest informatior
standard. All
development  activitieg
during the  DataBiq
project that will affect to
the Wuudis data mode
are based on Finnis
forest information
standard
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Open Open forest data Finnish hitps://ww | 440 GB variable
forest Forest w.metsaan

data Centre .fi/  hosted

including by the

forest Finnish

resource Forest

data as Centre

well as (METSAK)

GIS data

Customer| Finnish Forest Centrl Finnish Finnish 450 GH variable
and CRM database (Legal Forest Forest

Forest system) Centre Centre

Estate

data

3.5 Exploitation and evaluation of pilot results

3.5.1 Pilot exploitation based on results

The exploitable results foWuudis serviceconsist of European wide (or even beyond)
commercial use of Wuudis as data sharing and networking tool acrdssesit 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 procedwres Si K2 R4 RS @St 2LISR A
ASNIBAOS YR 060SG6SSy aSGaNNy®FA |yR 2dzdzRAa AY
solutions even globally in forestry sector.

The process of putting common exploitation activities into practise was continuebthati

end of the DataBio project. During the second half of the project, the focus wasdepth

guantitative analysis of business and exploitation plans as well as setting up common
exploitation for both during and after the project. In this regard, WistandSPACEBEdined

KFryRa Of2aAy3d | odzaAaySaa |INBSYSyd (G2 YIFNJSO
With respect to exploitation planning, the following progress was also made:

1 Update of the individual exploitation plans.

1 Identification of commorexploitation opportunities based on pilot technology pilots
and start of activities to make common exploitation after the project.

1 Ideas for exploitation of DataBio platform.

Identification of market risks and opportunities in forestry.

1 Discussions with IIPRO, VTT, TRAGSA and FMI are continuing to start commercial
collaboration (Wuudis application for field data collection).

=
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1 METSAK commercial deal will continue until the end of 2020

KP$

Table5: Pilot 2.2.1 KPI table

D2.3 i Forestry Pilot Final Report

Final 7 v1.1, 4/3/20 20

KPI KPI Goal Base | Targe| Measure | Unit | Comment
short description| description| value| t d value of
name value value
Operati | Under Positive 20% | >20 80.13% | % These
ng costs| testing by| and at leasf % results areg
pilot users| 20% less based on
(e.g. forest| than two
owners, current sepaate
contractors| expenses customer
), the costs surveys
are executed in
expected 2018 and
to decrease 2019
compared
to the
baseline
with  the
old
equipment
investment
costs (field
computer)
Time Savings i Daily 10- >20 7045% | % These
savings | working routines: Itf 20% | % results are
time of| is expected based on
authority that user two
experts: satisfaction separate
) Daily improves customer
. by 1520%. surveys
routines .
became Revenue executed in
easier per 2018 and
employee 2019
- Revenug .
productivit
per
y: Expectec
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employee | increases
i.e. by 10%
employee
productivit
y
Data Improveme| - Yes, thg >0 >0 72.23% | % These
quality [ nt in data| users have results are
quality been able based on
to improve two
the forest separate
resource customer
data surveys
quality and executed in
forest 2018 and
stand 2019
informatio
n by using
the Wuudis
- No, the
use of the
Wuudis
have
decreased
the forest
resource
data
quality
Custom | NPS score| Net -100 -| >0 60 NPS | Expected
er promoter |0-100 to increase
satisfact score as forestry
ion goes rea
time over
the
smartphon
e:
- Wuudis
users find if
easy to usg
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the Wuudis
application
- Wuudis
users arg
satisfied
with  the
Wuudis
application
- Wuudis
users
would
recommen
d the
application
for other
users
Sustaing The userd - Yes, the| >0 >0 74 % % Increases
bility have used users haved as it
the used the captures
observatio | observatio high bio
n n diversity
functionalit| functionalit profile
y for| y candidates
capturin from forest
b g - No, the
the  high ecosystem
e X user havs
biodiversity For
. not used
profile example
. the )
candidates i rear animal
observatio
from forest N etc.
ecosystem . )
functionalit
y
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4 Pilot 2.2.2: Monitoring and control tools for

forest owners

4.1 Pilot overview

This pilot aimed to develop standardized procedures and applications for forest owners for
collecting, monitoring and transferring data utilizing tMéuudis Servicand the DataBio

platform. TheWuudis Monitoringfeature was applied in the pilot; seBection 2.3 for
introduction on Wuudis. The data collected through ¥aiudis Servicean be exportd to

third party IT systems through standard interfaces. In this pilot, anterehd data transfer

solution was developed between th&uudis Service Y R a9 ¢ { ! YOa aSdal l yo¥

Based on th&Vuudis Monitoringeature, we developed and used a work d¢jtyamonitoring

application (available for iOS and Android mobile platforms) in order to feed the forest
AY@SYia2NE YIFAGSNI RIFGE Ay NBFf GAYS 2LISNI (A 2y
a9¢{!lvyQa FT2NBaid NBaz2dz2NOS Rlidad fop stiatdgit Klankirdgk f A G &
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 satisfactiomdaincrease competition between
contractors, resulting in decrease of care work costs of forest owners.

4.2  Summary of pilot beforé@rial2

2 dzdzZRA& I dzy OKSR | G2N] ljdzZrftAGe Y2yAG2NAY3
November 2018 to enhancéetter work quality monitoring while processing subsidy
applications Figure3). Currently, this application is under use by METSAK personnel, forestry
service providers and forest owners. Feedbfiokn users was collected during 2019.

il clne T *0 30 TOOE e

Laheta koealat
Kaytajdasetukset
TySohjeet

Tietoa sovelluksesta

@ QB O 4

Tyhjennd karttarmusti

Figure3 5 O0A 0O ET OAOAZAAA T &£ , AAOOI AOOR APbPI EAAQE’
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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@asg mobile tools for

these damage monitoring needs andmwood product monitoring needs. Finally, the data

gra AYGSaANIGSR 6AGK a9¢{! YyOa F2NBad NB&a2dzND
forest specialists willing to monitor and report forest damage information to authorities a
RANBOG I OOS masteridétabas®@ ¢ { | Y Q

. Farolrtftes F2NBad RFEYIF3IS ONRGRaAZ2dAzZNOAY I | LILIK A
monitoring) application. During year 2018, campaigns were run by METSAK to activate private
forest owners and citizens to report forest damagaslv. G KS [ F | GdzYSGaN Y206 A

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
AL GKS [ I GdzyS i aavalysdifielpossidle impaztyin HarSestinispRtentials

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

4.3 PilotTrial2

4.3.1 Trial2 objectives
In Trial2, the main objectives were:

1 Program and implement new features based on tinel @ser feedback.

1 To run crowdsourcing campaigns as needed by METSAK during 2019 to activate
LINA @I S F2NBad 26ySNBR FyR OAGAT Sya G2 NBL
application.

4.3.2 Trial2 execution
During the execution ofrial2, new funcionalities were developed. These included:

1 Programming new functionalities as work quality monitoring application for subsidy
LI 8YSyYydazs yR AYGSANI A2y gAGK ag9¢{!Y YSi
1 Programming new functionalities for various harvesting operationrselfitoring.
1 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 viafthe G dzYySGaAaN Y20A €t S |
The Aapeli storm hit heavily the western part of Finland and especially Vaasa area in the
beginning of January 2019.

4.3.3 Trial2 results

From technical development point of view, the main results offthal2 include updatesrad
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, FrenchpamisB language were
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implemented into the work quality application with the help 8PACEBEInd Galician
partners. The uptake of the application is increasing, with more METSAK experts using Wuudis
application for daily routines while consulting forest rosvs.

The crowdsourcing campaign that was run in early 2019 by METSAK after the Aapeli storm hit
heavily the western part ofinland was very successfiiqure4). Many observations were

received from the citizens and thielped 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.
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4.4 Components and datasets

Metsatuhohavainto

Metsatuhon Lumituho, tykkylumi -

Liitteet:
Liitteita ei loydy.
Tarkenna kohteeseen

4.4.1 DataBio component deployment status

Table6: DataBio components deployed in pilot 2.2.2

Snéskada, upplega

1/6/2018 12:00 Ap.

sruus Suuri alue - Ett stort
omrade

O OADPI OOAA

between authorities anc
end users

Component codg Purpose for pilot Deployment | Component location
and name status
C20.01 Wuudis Data sharing platforn| Finished https://www.wuudis.c

om/
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4.4.2 Data assets

Table7: Data assetsitilized in pilot 2.2.2

Data Dataset Dataset Dataset Volume (GB) Velocity
Type original location (GBlyea
source r
Wuudis | Wuudis uses thq https://ww | https://www.w | n.a n.a
data Finnish fores|{ w.wuudis.c| uudis.com/
information om/
standard as basi
data
import/export
format.!
Open Open forest datg Finnish https://www.m | 440 GB variable
forest including forest Forest etsaan.fi/
data resource data al Centre hosted by the
well as GIS data Finnish Fores
Centre
(METSAK)
Quality | Quality control| Finnish Finnish Fores| 200 GH variable
control | data for young Forest Centre (together
data stand Centre with  forest
improvement and damages
tending of data)
seedling stands
Mobile | Storm and fores{ Finnish Finnish Fores| <1GB <1 GB
applicat | damages Forest Centre /
ion observation and Centre /| Wuudis
dataset | possible risk areay Wuudis Solutions Oy
Solutions
Oy

1) Wuudis Servicelata 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

Dissemination level:  PU -Public Page35


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/

= D2.3 i Forestry Pilot Final Report
Dmo H2020 Contract No. 732064 / Final 7 v1.1, 4/ 35)20 20
4.5 Exploitation and evaluation of pilotsdts

4.5.1 Pilot exploitation based on results

Ly (GKA& LAf2G4X GKSNB 6SNBX aSOSNIrf YtLQa G2
project. The most logical approach was to evaluate these innovations through real customer
use cases in forestry operatis 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 he 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 agsssi

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 theSPACEBBAuudis concept implementation.

The lessonehrned 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
carework quality 2 Y A G2 NA Yy 3 | LILIX AOlF GA2Y O[ I ddzySGaNo o

452 KP$

Table8: Pilot 2.2.2 KPI table

KPI KPI Goal Base | Targ | Meas| Unit | Comment
short description description value| et ured | of
name value | value| value
Impro | Saving in Measured on 3 >=3 3.2 scale| The result
vemen| working hours scale 15, was basec
t in| and authentici, where 1 on the end
work reporting. indicates ng user
quality | Make subsidy| improvement survey
monit | applications and 5 executed
oring with one- | maximum in the end
click. improvement of 2019
Numb | Number off Measured on 3 >=3 3.7 scale| The result
er of| threats scale 15, was basec
threat | detected on| where 1 on the end
S time and| indicates not user
Increase i in time and 5 survey
the forest executed
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threat maximum in the end
detection result of 2019
Numb | Number  of| Expected tq >0 26 pcs
er of| updates from| increase
updat | each groups
es (e.g: forest
owner group,
contractor
group,
authority
groupetc)
Lead Impacts in| Expected >=3 3.1 scale| The result
time faster damagg increase i.e. was basec
management | faster lead on the end
lead time time by 20 user
30%. survey
Measured on gxecuted
scale 1 to 5 in the end
of 2019
where 1
indicates that
the lead time
is slow and §
indicates very
fast lead time.
Data The amountl Expected tQ >=0 1GB| GB Expected
volum | and coverage increase to increase
e of the data as it is
related to easier to
forest damage capture
information the forest
damages
with  the
Laatumets
N Y 2
application
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NPS

Customer
satisfaction

NPS score (
30 = Good

-100

100

>=0

30

NPS

The score
indicates
that end
users and
customers
are

satisfied
with  the
applicatian
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5 Pilot 2.3.1-FI: Forest damage remote sensing
(@Finland)

5.1 Pilot overview

The goal of this pilot was to develop the Forest Inventory system for damage identification on
the Wuudis Servicbased on remote sensing (satellite, aerial, UAV) and field surveys. The
Wuudis Monitoringfeature was applied in the pilot; se@ection 2.3 for introduction on
Wuudis. In the DataBio project, selectBey Datgpartners integrated their existing market
ready or almost marketeady technologies into thé&/uuds Servicand 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 senss present the optimal way to timely collect information on land cover over
areas of various sizes. Particularly the availability of the Copernicus Sehtilagh and the
applicable free data policy present a great opportunity for developing low cost @voiah
applications of EO downstream services in monitoring of the environment. Online platforms,
such as the Forestry TEP hitps:/f-tep.com/) and the EO Regions!
(http://www.eor egions.comy, enable creation of services for efficient processing of satellite
data to valueadded information.

In parallel, FMI was developing a new methodology for forest health assessment based on
Copernicus satellite data, focusing on technologicaleflgpment in processing of Sentir2|
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 mas can be made available to allow proactive management of forest
properties.

¢CKS GSaid arisSa F2NJOKAa LAE20 INB f2@FF8R Ay
pilot was created for thd@rial2 pilot phase that focused on piloting similgoaches in the
DFftAOAlLY O2yRAGA2YyAa AY {LIAYyd ¢CKSNBEF2NBX (K¢
aSyaArydaQ ¢l a-LNBFHYIRAY 8CAMBDIOMRI YI IS NBY20GS
while the new sukpilot created for pilotTrial2 W+ & Yy I YSR -B& Rofe& damag® o ®m
remote sensing (@Spain). The Spain pilot is present€thapters of this document.

5.2 Summary of pilot beforé&rial2

In the irst Trial of the pilot, VTT established a service chain for forest inventory utilizing
Sentinel2 data in theHippala test siteKigureb). Thechain utilizes the Forestry TEP platform

for data sourcing and processing, and the VTT soft&aremorandProbabilityin processing

on the platform. The generated forest variable estimates include: stem number; stem
volumes for pine, spruce, broadleavadd total;diameter; basal area; and heigtgigure6).
Sample plot data by the Finnish Forest Centre was used as reference in the estimation model
training.
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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. Whedis Servicés using
OpenLayers 3/4 as the mapping client library.Timal 1, the forest variableestimates
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 Wuemgsuser system via WMS
interface from the Forestry TEP.

Pilot area

* Forest estimates generated for = | R
the coverage of a Sentinel-2 : Sp=t R PR 4
data scene (100x100km) — .= ’ 3

* Verification againstthe Hippala = Sy 5 -
forestestate (25stands, 17ha) —+ = ow L " | !

- Ca
Lo,

Figure5: Location of the T2.3-Fl 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 agrational level achievements durifdgiall:

1 Wouudis treewise monitoring MVP (minimum viable product) service was launched in
June, 2018 and sold to leading forest management associations (Mhy Pidajmasa,
{F @204 | yR t NidastkgsyhSnand FigiRe7)FR/&dDE0 ihectares
were monitored during summer 2018 by Wuudis network of service providers.
T bSgs GSad adFrNISR gAGK {Sy2L) KeLISNERLISOGNY
deficiency in Spuce strands. This pilot is sponsored by Yara.

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

5.3 PilotTrial2

5.3.1 Trial2 objectives
There were four objectives for &ilrial2 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 impraysst experience.

2. Conduct study on the usability of Senop hyperspectral camera for Boron deficiency
YFELIWAY3I G GKS t2f GAS2NNDA (GSad airidz F2NI L

3. Further development of forest inventory services with multi resolution imagery by
SPACEBIHEId integration of these services into the Wuudis platform offering.

4. Ensure intesplatform connectivity of the forest health monitoring results produced
0@ Cal ORS&ONMO S Rnappigg sébtica for2 goverament deci¥ion 2 S 6
YI1TAY3IQ0 o
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