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Objective & Outline:

GEGCRADLE has proactively engagedl keeps engagingvith the relevant regional stakeholders
(data/service providers, decision makers, and SMES) in a series of consultation activities including
surveys, interviews, workshops and bilateral exchanges, in order to identify the regional Adtleds

first in-depth analysis of their feedback which was presented in the-GE®DLE meeting in Novisad,
Serbia, GE@RADLE is now going to make a concrete first step through the 4 pilot/feasibility studies
towards addressing the identified gaps and neadselation to common regional challenges by creating

the appropriate ecosystem, building the necessary toolbox, andigiryg a first tangible outcome.

The objective of the pilot activities is not to develop new scietee to build on the integration ©
existing capacities (infrastructure, datasets, models, etc.) and skills within the relevant group of project
partners that are involved towards the provision of improved EO Services Reg®n of Interest (Rol)

The pilots will span a period of 15 ntbe, and the final results will be presented to relevant
stakeholders (especially decision makers) in a dedicated workshop.

The GEGQRADLE pilot activities are the following:
1) Adaptation to Climate Chang&4.1,Leader: NOA)
2) Improved Food SecurityWater Extremes Managemen(li4.2,Leader: IBEC)
3) Access to Raw Material4.3,Leader: EGS)
4) Access to Energy4.4,Leader: PMOD/WRC)

The objective of th&sEGCRADLRegional Evestwhich took place on 123 Octder 2016 inviorocco &

Algerig wasto analyzeand diguss in detail the proposed refined scope of gt activity T4.3(Access
to Raw Materig), on the basis of thgap analysi$WP3 and other inputs from partnetrsthus preparing
the ground for the final decisions on their refined scope during the Prajeeting which will take place
on 17 November in Limassol, Cyprus.

Bringing together local and regional-gitu network operators and Geological Surveys representatives,
the evens provided project partners and stakeholders with valuable knowledge on ithentified
regional EO capacities and skills, as well as the challenges in the domain of access to raw ,naatrials
contributed to the refinement of the scope of the relevant GERADLE pilot activity that will focus on
the access to raw materials inglregions of Balkans, Middle East and North Afticahe extent that

this can be supported by GEO, GEOSS, and Copernicus. The sneeteig line with the objectives of
PanAfGeo, Copernicus (GMES and Africa), and the new GEO Energy and Minerdl88oeittArea.
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29 D{ bSig2NJ] Ay SiESetwiork aperatdtSarnd Gedlogital/
Surveyscg especially n Middle East and North Africg 17 October 2016Rabat,
Morocco

The meeting was corganizedby the Geological Survey of Morocco and EwroSurvey§EGS)and was
hosted by the Minister of Energy, Mining, Water and Environment of the Kingdom of Molbeeas
attended by over 40 participants representing the GeoScience Community in Moriotoding
universities and government institutioreg high level, 10 Geological Surveys and GEOCRADLE partners
(includingProject Coordinator

WELCOME SPEESH
Speakers: Mr Luca Demichel- EGSSecretary General

Mr Ahmed Benlakhdim- Directorof the Geological Survey of Morocco

Mr Luca DemicheliSecretary General oEGSopened the meeting. Hemphasize that the purposeof
this meetingis notjust to havean information sessignbut to havefeedback from the audiencand a
live exchangef views andopinions as a staiing point for future work together. Mr Demicheli thanked
Mr Benlakhdim forkindly hosting the meeting and offering warhospitality. He mentioned that Mr
Benlakhdim participateint he | as't EGS pPinBrssdlsand ke’ expissedkhis it
continue with this collaboran. Mr Demichelinoted that the geological potential of Morocco is
enormous and it is important that Morocco invests in geoloay it § also important for the EU to have
such a partner. Hevished afruitful meeting and groductive dayto all the partigpants
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Mr Ahmed Benlakhdim Director ofthe Geological Survey of Moroccpointed out that raw materials
are very important for Morocco. Geology is an essential parhioeral extraction and exploitatioand
the economic development of the country. Cemtly the Ministry is working on a ew mineral
legislation, which will reflect the real needs of thening sector This reform of legislation is welcomed
by all stakeholders.

INTRODUCTION
International Cooperation on Raw Materials

On behalf ofMr Mattia Pellegrinji Head ofthe Unit Resource Efficiency & Raw Materi@& GROW of
the European CommissioMr Luca DemichelEGS Secretary Genenatesented the EURaw Materials
Frameworkwith its three building blocks: JRaw Materials InitiativéPolicy ad Strategy; 2) European
Innovation Partnership on RaMaterials(StrategicimplementationPlan); and 3) Horizon 2020 (Funding
Tool). TheRaw Materials Initiativés anintegrated strategy to respond to the different challenges related
to the access to nomenergy and noragricultural raw materialslt ensures level playing field in access to
resource in third countriedt fosters sustainable supply from European sourcasd it boosts resource
efficiency and recyclind.he action is focuei not only on thedeposit identification, but also protection
of the environment; there is strong focus on the rRenergy mineral resources and critical raw materials,
especially for the ones that hate be imported to EuropeTheEuropean Innovation Partnership on Raw
Materials ensuesthe sustainable supply of raw materials to the Europeanonomy, argetng up to 10
innovative pilot actionssubstitutesfor at least 3 applications of CRMsgulatory framework for primary
and secondary RMEU RMknowledge baseas wellas nternational cooration strategy.The Horizon
2020secuesthe EU's supply of primary and secondary raw materials through Research and Innovation
being open to the worldgpplicants from nofEU countries are also eligibieith mutual benefitsacces

to knowledge open up marketssharing expertiseimprove research qualityscience diplomagyhigher
global profile One of the three pillars of H2020 is ti&ocietalChallenges( € b8lidn), including
“Climate action, environment, resource efficieneyd raw materials ( No. Parnershipl h e
Instrument (Plwas analyzed, includingpportunities for participationgeneral principlesmain features,
specific objectivesgligible types of actions/projectas well as xamples of types oprojects funded by

Pl A special focus was put on th opportunities for the mining sectorthrough TAIEXPSFor Stand
Alone The presentation wasoncludedwith the invitation to the Raw Materials Week in Brussels, held
between 30/11/201602/12/2016.

SETTING THE SIE¥9:00-10:30)

CoChairsDr Gerardo Herrera, Chair of the EGS Earth Observation and GeoHazards Expert Group, and
Prof Marek Graniczny, Chair of the EGS International Cooperation and Devetop Task Force

GEGCRADLE Overview: Project objectives and oNeaproach
SpeakerDr Haris Kontoes- Project Coordinator (NOA, Research Director)
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Dr Kontoeshighlighted that GE@RADLE is a project that aims at fostering regional cooperation and a
roadmap for GEO and Copernicus implementation in North AfricadIbliast and the Balkanand
emphasized the GEORADLE benefits for stakeholders and-esers The GECCRADLE mission is to set

up a network for a wide range of EO data applications, based on the needs of society, public, research
and commercial markeDr Kontoegresented the objectives dhe GEGCRADLHRith its four pillars:1)

Exploit synergies and crosartilization; 2) Apply an impact driven methodology; 3) Implement & top
down and a bottoraup approach for GE@ Copernicus in the ROI; and 4) Acleiea lasting and
sustainable effect inthe ROHe conti nued with the analysis of
includes the Inventory of capacities and user needs in the Rol, the Gap Aria/8igturity Indicators

and Priorities, the Pilots toards regional challenges, the Regional Contribution to GEOSS & Copernicus
and inparallelthe Dissemination & Engagement atite Impact Analysis in the en®r Kontoesanalyzd

the ongoing WPs andoncluded witha set of recommendationsto the GEGCRADLpartners and
involved stakeholdersHe encouraged them toigkeminate the scope and perspectives of GEADLE
towards enlarging the EO market at regional level and the coutdrige engaged and assigfporting on

the needed support in relation to EO @aexcellence, education, funding schemes; toyide analytic
information about the priorities set out by the local decision makers in each one of the four thematic
priorities of the call to use theproject as the driver to outreach h e ¢ o u n-bfithg-artdo tleet at e
wider markets, and assist the setting up of beneficial joint ventures and partnerstrigdo sipport the
development and enrichment of th&®egional Data HURDH with data, facilitating the local EO
community to luild upon it of new busiesseof wider interest in the Rol
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The role of Geological Surveys in the GERADLE project and scope of the workshop
SpeakerMr Luca Demichek- EGS Secretary General

Mr Demichelistarted his presentationexplainingthe scope of the workshomand the role of the
Geological Surveys in the GEBADLIRroject, with a focus on the relevant pilan raw materialsHe

also introducedEGS, which brings together 37 Geological Surveys, with the vision to establish and
provide a European Geological Servicesdmthon a crosshallenge research programme on applied
geoscienceincluding research, infrastructure, and exchange referred to the GeoERA which is just
starting and includes a theme on raw materidte presented a series of unique p&uropean datads
(mineral resourcesmineral deposits, soils geochemigtas well as the EGS European Geological Data
Infrastructure (EGDI), providing access to fgamopean anchational geological datasets and services,
and supporting the implementation of EU Direey such aiNSPIRBVIr Demicheli note that building
EGDI dat abase est abHEurogeanegdological ddiasetsearid sdrvices frgrapast and
upcoming projectsMoreover, Fe underlined the importance ahe sharingof knowledge, capacities and
infrastructures e.g. through laboratories, GEO, geological continental cooperatiand external
relations (such aswith ASGMI OAGS, PanAfGeo)pakt from PanAfGeo, Mr Demicheli highlighted
another concrete opportunitythe European Innovation Partnershim Raw Materials (EIP), advancing
the idea of a World Forum on Raw Materials and the Internatiddetivork of Raw Materials Training
Centers (SCGE6 c).

Replying to a question from the audienddr Demicheliclarified thatEGS workin the interest of tle
governments and the citizens, bits mandatealsoincludes supporting industrial growth and warg
with the private sectorbut not for the private sectorTherefore EG8onsuls the industryand provides
data to the private sector.
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The role of CRTS promoting the Earth Observation technology
SpeakerMs Amal Layacht Head of Training Department of CRTS

Ms Layachintroduced CRTSnd presentedits objectives / missions, the overall characteristics of the
evolution ofnational capacitie®n earth dservation,and finally the contribution of CRTS in ttegpacity
building d national and regional leveSeveral projects were presented linked to various thematic areas
e.g. water extremes, forests, urban planning and management, water management, rengintal
impact, geohazarddMloreover, CRTS is developing toolsaddressuser needs, provide access to EO
data and performs an ongoing training program fine R&D sector.Fnally, CRTS has developed
international cooperationn partnership with other Afcan countries, UNESCO, FSR etc.

Replyingo questiors from the audience, Ms Layachi said tl2RTS sells its products and services at low
price to reserve its operations and impartiality. fas the CRT8ainingsthere is no cost in principléut

the processes are adjustl to the usercapabilities. Especially for the research sector there are programs
in cooperation with universities that allow students and RiziDdidatesto participate ata very low cost.

Dr Kontoes poirgd out that it would be benefiary for GEGCRADLE add information about the CRTS
data portal inthe GEGCRADLE Data HMs Layachansweed that the CRTS portal is not free of charge
and the access to thdata depends on the data type; nevertheless CRTpdna for collaboration.
Regarding using EO data for the mining secids Layachisaid thatthe users can download the data
from CRTS and add value for their specific applicat®re also said that CRTS is familiar with the
ongoing European project of Corine land cover monitgriagd they base on it to develop a similar
national project for Morocco.
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EUROPE, AFRICA GEOLOGICAL COOPERATION AND THE IMPORTANCE OF GEOSS (11:1(
12:40)

CoChairs Ms Eleftheria Poyiadji and Ms Maria Przylucka, Deputy Chairs of the EGS Earth Observation
and GeoHazards Expert Group

The role of Geological Surveys into GEOSS and Copernicus

SpeakerDr Gerardo HerreraChair of the EGS Earth Observation and GeoHazards Expert Group

Dr Herrerastarted his presentation introducing thEGS Earth Observation atkktoHazards Expert
Group which seeksto apply Earth Observation technology to improve delivesf geoscience
information on geohazardand raw materialsEGSappliesand developsEGbasedmethodsandtools to

improve the interaction between the mineral extractive industry and society for its sustainable
developmentwhile improvingits societalacceptability Dr Herreraemphasizedhe important role that

the Geological Surveys play into GEOSS and Copernicus. He focused on the new Copernicus possibilities
provided by the Sentinel satellite constellation, from which Senrtin€bAR) and Sentinl(optica) data

are already available. Heresentedvarious examplesof the use of EO data fageologicalmapping,

mineral mapping and mining monitoring: the Angolgeology map, a mineral thematic map from the
Czech Republic showing surface geological materials from hyperspectral data, a mining waste map from
Portugal derived from hyperspectral data and field measurements, a soil pHleraged from mineral
associatio using hyperspectral imagerg map of surface water parametefirem hyperspectral and HR
optical satellite (Worldview 2)a Sentinef2 data preliminay evaluationfor mineral mapping and a
simulation of EnMapdata to test mineralmappingpotential of the future hyperspectralsatellite. Dr
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Herrera highlighted the ptential research and development neeftsr mineral mappingand mining
monitoring. Mineral mappingneeds developingnodels for quantitative assessment of physical and
chemical surface propertiegmines, postmining areas,remediation) using Sentine2 and EnMap
satellite data as well as buildingvorld-wide mineral/rock/soil reflectance and emissivity librati€sr
mining monitoringDr Herrerareferred to the atection of undergroundcoalminingsubsidencen urban
areasusingRadar Interferomety (INSAR), thdetectionand monitoringof groundinstabilitiesrelatedto
miningtailing dumpsbasedon satellite radar interferometry and the monitoring of mining activity with
Sentinel 1 service levelargeting active mines, abandoned mines, mining waste and induced
anthropogenic hazards$-inally he underlinethe contribution of EG® the building ofa community of
remote sensing users and service developers in the industry of raw mlatarid extrative industries
through GEGCRADLE, PanAfGeo, LATAM and New-Geonmunity of Activity.

Replyingo questiors from the audienceDr Herrerasaid that the hyperspectral mineral mapping is used
for various products, among others local distributiontbé minerals As for hyperspectral data from
satellite missions, he replied that the EnMap mission will be launched in R&tfarding the ownership
of the data, e explained that it depends on the satellifer examplethe Angolageology map is open to
the public. Concerning lie capacity buildinghe replied thatthe idea is to promote trainings and
knowledge sharing by extending the international cooperation with projects like PanAfGesFRIGEO.
To the questionif the Expert Group has mapped and priogtizneeds, he answered yes, in the
framework of the GE€@RADLE projecind when he was asked if EGS can carry out projectgjiaed
products to Morocco he said yes, they can be shakidally, he was asketithe Geological Survey of
Morocco can join EG8nd he explained thaEGSncludes members from Geological Survef&urope;
however theGeological Survey of Morocco is welcome to cooperateeamh develop research projects
together, e.g.under H2020which is open to Morocco as well with funding foavelling and capacity
building

The cooperation with the Organisation of African Geological Surveys and the role of Earth
Observation (including good examples of regional cooperation, needs of stakeholders and
end-users)

SpeakerProf Marek GranicznyChair of the EGS International Cooperation and Development Task Force

Prof. Graniczny presented a successful example of Eurepfaan cooperation during the feasibility

study for training and capacity building in African Geological Surveys. The coopdratolves two

international organizatios— EuroGeoSurveythe Geological Surveyf Europe (EGS) and Organization

of African Geological Surveys (OAG8® $eps leading to the creation of the projecbncludedwith the

preparation of the pidt ParAfrican project, run byhe EGS International Cooperation and Development

Task Force, which aimed at performing a feasibild:@
Geol ogical Surveys”. The mai n o bgethedapacsiteandroldof t he f
African national geological survey@ntribute to capacity building in assessing mineral resouraes,

strengthen the level of national geological survefisough trainings. The final report was submitted to

DG DEVCO in Mar2B15. Prof. Graniczny highlighted the necessity in using EO data in Africa, specifically

in geological mapping, exploration of raw materials and groundwater, identification and monitdring o
geohazards and assessing the impact of mining activity on tmewswing environment.
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Replying to questions from the audience, Prof. Graniczny saidhbajuestiomaire used for PanAfGeo
was senffirst to the Geological Surveys directors, but the resgmwas very low, so EGS own contacts
were used and doors are ogn to everyone interestedAs for the strategy for capacity building
implementation he explained thiathe countrieswere selectedtaking into consideration security and
language issuesseverdifferent thematic trainingdy European and African expewtdl be provided and
IT equipment wilbe given as welMainly theGeological Surveysill benefit, but the Universities will be
involvedtoo.

TECHNICAL SESSION (126300)

CoChairs Ms Veronika Kopackova, EGS Earth Observation and GeoHazards Expgra@d Ms Maria
Przylucka, Deputy Chair of the EGS Earth Observatimh GeoHazards Expert Group

GEGCRADLE WP@Results from inventorying the regional capaciti€$2.12T2.3)in the field
of Raw Materials

SpeakerMs Eleftheria Poyiadj- IGMEGreece,T2.2Leader

Ms Poyiadji started her presentation explaining the importance of the inventorying of the regional
capacities and user needs in order to provide a complete and accurate picture of the current status of EO
capacities and skills in the Rol (witegards to spacborne infrastructure, irsitu networks and
modelling and computing facilities), and conduct a thorough user need analysis. She then presented the
online survey which was used and the results splfath overall and per country. In tot#there were 46
entries in the thematic area of access to raw materials. Ms Poyiadji emphasized that workshops like the
one in Morocco are extremely beneficial. The example of Novi Sad workshop was givenestitgd
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toaboost of st aktohiothedorlinessurvey (aftertNovcSagaaise of 37% was recorded).
Finally, Ms Poyiadijeferred toselected examples of counties with focus on countries from North Africa,
andurgedthe audience to fill in the survey and also spréai the relevart stakeholders.

GEGCRADLE WPcResultsfrom the user need analysid 2.4) withfocus on North Africa
SpeakerMs Alexandra Jercaianyt EURISY, T2.4 Leader

Ms Jercaianipresentedfirst the processoutcomesand main finding®f the endusers needs arigsis It

is possible to identify homologue user organisations and networks across coumigsalent public
authorities structure submitted to similar regulations (especially EU, international) which often link
public and private sectorand despite bing different, working on the same thenfe.g. water is a big
transversal topic to energy, raw materials, climate change, food secufigyjor the information needs,
they are similar across these networkthematics while for gecinformation serviceso be relevant to
end users, they need to include non gedata (e.g. demographics, information on land available for sale
etc). Endusers need the information to be accessible, shared and shareable, precise, open akshéree
users need more knowledge drow to use the product (use of new technologwhichis seldom the
case Ms Jercaianuhen focused on North Africa, and specifically on Morocco, Tunisia and EQya.
referred to the information needs, the data sources, and the constraints, and conchmdew the
region may benefit from &ee and open regional data huMorocco and Tunisia, CRTS (Royal Remote
Sensing Centref Morocc and CNCT (National Mapping and Remote Sensing Centre of Tunisia)
respectively, beinggey entry points for end useesd federate needsgivingaccess to relevant additional
data, serving asplatform for users with common stakes (e.g water manageas)d providing aw
opportunities for the private sector
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GEGCRADLE WP@Resultsfrom the gap analysis and the assessntasf maturity indicators
in relation to GEO, GEOSS, and Copernittise field of Raw Materials

SpeakerDr Haris Kontoes- Project Coordinator (NOA, Research Director)

Dr Kontoes started reinding the GEGCRADLEmMplementation in steps, wherethe gap amlysis is
preceded bythe inventory of capacities and followed lie pilots towards regional challengekle
presented the results from the gap analysis, where 260 responses were collected in total, mostly in Food
Security & Climate Change, and less ire8s¢o Raw Materials & Ener@he methodological aspects for
GAPAnalysisare: EO capacitiegsidentified through inventorying of key EO actprEO enduser needs
(identified through indepth enduser interviews of a representative sampland Maturity indicators
(characterize identified gaps and pinpoint where in the value chain they hdduKontoes emphasized
the needfor high quality eneuser interviewsand for @untry partneisto drive intensive inventoryingtl
maturity indicators were used acrosthe value chain:geographial, observational structural
qualitative/quantitative capacity for useThe maturiy indicators capture the levednd measure the
progress of each country in the implementation of GEO and Coperifiibasassessment on the muaity
level per country is based upon the outcomes from the survey and the gap an@lysimethodology
uses the following stagedesk researchseemi-structured interviews with country partneysalidation of
findings by expertsctomparative assessmentep country level The ndicators aregrouped by apacities
cooperation and ptake. For each indicalr a table is created providingedcription, parameters,
constrains, gap analysis, commentSive naturity levek are defined initial, basi¢ intermediate
advanced andoptimized
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Dr Kontoessummarized the resultper group of countriesRomania, Bulgaria & Cyprus (EU members)
have ground receiving stations that are integrated into European level space proghtestern Balkans
(not EU membersare snall countries with no space program and no space strat@ygece, Turkey &
Israel @e more advancedTurkey has its own satellite program, Greéxpart of ESA anohtegrated with
European level space missigigrael has large degree of maturifygypthasits own space program and
space strategyTunisia, Morocc@nd Algeriahave pace strategiesagencies and operational programs
defined years agoas well agparticipation in EO effortsThe main identified gaps are: significant EO
dominaton by the puble sector reluctance to share data between organizatipteck of educational
capacities (Western Balkandgrge difference between countries and within countriesnd winerability

to politics— lack of institutionalizationDr Kontoesconcludedwith the messagehat WP3 is in the very
beginning phase of the project drthe action is still ongoing. Thereforé,ai country is still not well
represented in the results of the survey and the gap analysis, more institgi@nalways welcome to
join the onlire questionnaire and providealuableinformation about the EO capacities in the country.

Examples of regional cooperatioi€onsulting stakeholders: WHY?
Example projects from the Balkan Region
SpeakerKiki Hatzilazaridou- IGMEGreece

Ms Hatzilazaridoupresented the SNAPSEE (Sustainable Aggregates Planning in South East Europe)
project, whoseg o a | was to i mprove national and regional
developinga Toolbox.The project focused on enhanced cooperation, informatioarsty and capacity

building amongst relevant stakeholdels. some participating countries, the consultation process was

the first step in starting a debate with regards to sustainable aggregates platajgr issues were

raised as common in many coumtsi such asillegal quarrying,promotion of the use of recycled
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aggregatesneed for improvement of mining legislation, protection of mineral deposits against other
land uses, poor coordination and/or lack of cooperation between authoritiesmany casesuggestions

for solutions were offeredOver the last years, the importance of mapping stakeholdetsrests and
needs with regards to mineral raw materialgshsignificantly increased aratknowledged by the
authorities at national and & level. MsHatzalazaridouconcluded that he SNAFSEE experience has
proven that involvement of different stakeholdeis beneficial and results Enhanced cooperation,
long-term benefits and bettesinformed decisions

The example of the E®IINERS project
SpeakerVeronika Kopackova- CGS

Ms Kopackova presented the BONERS Research and Technoloddealelopnent project, whose goal

was to help EC improve its raw material policy and better exploit mineral resources from the European
territory, to demonstrate how to irprove the capacity of Europe in implementing new mining sites, and

to improve interaction between the mining industry and sociéfife consortium included 14 partners
from 8 countries and 3 demonstration sites located in Czech Republic, Kazakhstan dnéf8oat The

scope of the project started with founding indicators aagpropriate EO methods and tools, which were
then used for producing E®@ased monitoring products. Ms Kopackova presented exasnplethe
productswhich were produced in theest sites like apparent thermal inertia, pH, change of the mining
footprint through time, miningrelated fires, soil and surface water contamination, mineral mapping
used for water quality assessmeRtoject results were provided in a number of fagreach desiged to
explain results to a range of stakeholders: reports, digital layers, paper maps, digital maps, animated
overf | i es, each with associated information and val
both European and sitepecific actities.

GEO CRADIRegional Event in Morocco & Algeria -2¥ October2016  Pagel4d



P GEGCRADLE: Coordinating and integrating stafiethe-art Earth
9@@ Observation Activites in the regions of North Africa, Middle East, ai
V Balkans and Developing Links with GEO related initiatives towards GEC

The example of the PanAfGEO project
SpeakerProf Marek Graniczny- PGl

GEO CRADIRegional Event in Morocco & Algeria -23 October2016  Pagel5



o®Peg GEGCRADLE: Coordinating and integrating stafiethe-art Earth
OQ¢en®  Observation Activites in the regions of North Africa, Middle East, ai
Ceapr* Balkans and Developing Links with GEO related initiatives towards GEC

Prof. Marek Graniczny presented PanAfGeo project as another example of international cooperation
focused on stakeholdsr’needs (the genesisof the project was already prested in a previous
presentation) The frst phase of the initiative finished witthe feasibility study othe geoscientific
knowledge and skills itne African Geological Surveys. The second plisthe dedicated trainings which

aim to improvethe expetise of the African Geological Surveys. The trainings aailler several topics:
geoscientific mapping, mineral resources, environmental management, geohazards, geoheritage and IT.
Prof. Marek Graniczngescribed the scope of the project and the involvermen certain Geological
Surveys in each of the thematic areas.&x@lainedthe preliminary plan of the trainings and for each of

the thematic areade presentedhe draft scope andhe main goals of the training, together with the
location in therespectve countries. The project will work with argeted thematic trainingsand d
African countrieswill be targeting some equilibrium between regions and languadée project will be
linked to key networks and partners who can both contribute to and pasitei in aspects of training
(such as UNESCO, GSAf, WB, EDF, GIRA&neattwill leverage existing knowledge and add to existing
initiatives

5L{/}{{Lhb hb ¢ndo a!'!// 9{{ ¢ h @@6:30178B0)¢ QwL! [ { €
Chair Mr Luca Demicheli, EGS ®¢tary General

Proposal of pilot studiesformT®o a! OO0S&aa G2 wl g al GSNRIT &€
Speakes: Prof Marek GranicznyEGSPGI, leadeof 4.3, ad al NA | HGEPG@ 0dz01 | =

Prof Marek Granicznyemindedthe scom of the Access to Raw Mater@a(ARM) pilot, which aimat
performing a feasibility study on a roadmap for better ldegm monitoring, mapping and management
of mineral deposits in aeverelyunder-explored R4 using elaborated EO methodologies to reduce the
impact on the surrounding areaBls Ma r i a prBserzey difiererk BO techniques, used for mining
and postmining areas: satellite SAR interferometry, optical imagery, hyperspectral imagery, airborne
and UAVLIDAR terrestrial LIDARand insitu field measurementProf Granicznyexplained that the
selection of the regionalmining study areasis basedon the localcharacteristicand miningexploitation
historyand activity(e.g. 3 locations and he aimof thisselectionisto establisha roadmap for longerm
monitoring, mapping, and management of miaé deposits in a severely undekplored ROIThe
proposed ' pilot is Monitoring of lllegal Quarryingn Greece In spite of an existing legislative
framework for Quarryingsome SEE countries af&cing problems with illegal quarrying activitiéhis
issue is related teevereeconomic,social and environmental impactdfecting not only the restricted
areawhere suchactivitiestake place,but alsowider areas Efficient and consistent monitoring processes
and tools will allow better management of guging and will mitigatellegal quarrying activities. The
proposed 29 pilot is Environmental Monitoring of Ayio&ilippos Abandoned Public Mine of Mixed
Sulphide Ores Kirki Village (North Greece)These are the two principal sites, where most of the
potentially polluting hotspotsge.g. excavatin works, waste rock piles arftbtation tailings ponds, are
located The aim is to create a database and developmathodology to be used to assess the
environmental impact at local and regional scale and tosawa baseline fassessment of post mining
restoration. Deliverables are to be used by tbed-usersfor the improvementin the environmental
rehabilitation works Another proposed pilot site is mining/ post miningareain Romaniavhere the
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field canmpaignhascoveredsix siteswhich were visited for samplecollectionand ground observations
Moreover three mines are proposeash the Troodos Ophioliten CyprusProf Graniczngoncluded that
the opportunity to obtain and use spaceborn data will contribute to the development of the necessary
skillsin order to plan and executemore comprehensiveand effective solutions/ measuredor: a) long
term monitoring of ground deformation/ stability waste dumps,b) map waste dumpsand abandoned
mines as potential exploitation for both primary and secondary mineral resourceswith parallel
environmentalrestoration, c) developbetter practicesfor the rehabilitation of abandonedmines. He
addedthat the idea is to set up a methodology than be implementedh the future.

Panel discussion and interaction with the audience
SpeakersGEGCRADLE, Geological Survey of Morode8,S

After the proposals of pilot studidsy Prof Granicznya panel discussn took place with the audience.

All stakeholders especially from Morocco,were encouragedo propose a mining or poshining area

that can be subject to a feasibility study in terms of using EO data. Indicatively such pilots could be
related to:
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long term monitoring of ground deformation during or after mining aciégt
mapping of waste materials left over in abandoned mines,

development of an appropriate protocol for the evaluation of the environmental impact,
together with feasibility assessment of extractive or mining waste potential to become
exploitable seconary resources.

Dr Kontoes and Mr Demichgdroceeded withthe final conclusionsTheyemphasizedhe importance of
the meeting, which was very useful footh sices.On the one hand,ite GEGCRADLE team learned a lot
aboutMoroccoandits capacities. On th other handit was beneficiary fothe raw materiab community

of Moroca to learnabout the project and be invitkto contribute. The meetingffered the opportunity

to local and regional isitu network operators and Geological Surveys representativesmetogether.

In thisdirection several stakeholdergere identified in the domain of access to raw materigénd he
usefulness of EO data for raw materials was shown on various examples. But the key point to make it
work is to establish a network bgeen service providersendusersand other relevantstakeholdes;
which is one of the ains of GEGCRADLHXY Kontoes invitedthe audience tothe workshop of the
followingday,where therewill be a chance to expregs detail the needs and discusaboutthe possible
opportunities, benefits and solutions Mr Demicheli thanked the participants for the collaboration
hoping to continue in the future. DKontoes also thanked the audience, and thasts for their kind
hospitality.
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{G1F 1SK2f RSNA Q geohhdnatisnsediicés!indtd Midtlle East and
North Africa€, 18 October 2016, Rabat, Morocco

Introductory notes: GE€CRADLE: Integrating regional capacity & building ecosyst¢tn30-
9:50)

SpeakerDr Haris Kontoes- Project Coordinator (NOA, Researdrebtor)

Dr Kontoes briefly introduced the current phase of the project and explained the importance of the GEO
CRADLE survey in order to collect adequate and reliable responses with a good thematic and geographic
coverage. He then presented the respondesm Morocco so farand encouraged the relevant
stakeholders in the audience to take part in the suraeg disseminate itDr Kontoesxplained that the
answers helfgGEGCRADLE build a comprehensive picture of the Earth Observation capacities in the
Balkans, North Africa and Middle Eaddased on the survey resultS§EGCRADLE upports the
establishment of integrated EO serwcehat meet regional priorities, andonotributes to the
implementation of GEOSS and Copernicus in the region

Dr Kontoes emphadzed that the participantsojn a large, regional network of stakeholdegajn access

to important information and promoteheir capacities throughhe GEGCRADLE portal and the Regional
Data Hub;participate in concrete community activities (e.g. settirgggional priorities, contributing to
working groups) that pave the way towards a future regional GEO and/or Copernicus inikatpeyp
to-date with current collaboration and business opportunities in the region, networking events and EO
related news.
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Sald LINI OGAOSasz O2neetdsSand endclfimerd 8f thad GBTRADKEEMOKNE Q
of stakeholders with new member€&A(9:50-12:00)

Following the introductory notes by Dr Kontoes, tBEGCRADLEurvey was presented arehch section
wasexplaned:

1 General Info: contact details;

T Activity Focusyour Organisation's role in the value chain, main thematic areas of activity,
participation in E@elated projects, participation in Copernicus, participation in GEO/GEOSS SBA
Tasks, collaboration withtleer EO actors

i Capacities spaceborne capacities, groundased/insitu monitoring networks/facilities,
modelling and computing processing capacities, EO data exploitation

1 National Activitiesnational funding for EO activities, national space policgtstyy, existence of
national space agency, coordination of EO activities in the country, interaction between the EO
community and decision makers in the country, organisation of EO dedicated workshops in the
country,

1 Engagement in GEORADLEcontribution with your capacities to a regional initiative of GEO
and/or Copernicusprovision offeedback for establishing a roadmap for the implementation of
GEO and Copernicus in the regiguarticipationin future GEGCRADLE tworking events and
portal.

Hardcopies of the survey were distributed to the participants and time was given to them to fill it in.
During this processiew contactswere established andin interesting opendiscussiontook place
identifyingend-user needschallengesndbest practices in theegion

The GEGCRADLE Project Coordinatesponded to a series of questionsgegdingthe opportunities
which the European Union provides in terms of networking, capacity building, technology transfer and
funding. Other issueswvere discussedas well:regional needs and how getnformation data sevices
respond to those needsshallenges to implement the servicesooperation betweerthe user andthe
service provider; pblem, solution, result for confirmed users of Gedormation
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Special session irhe 5" National Stratigraphy Workshp, 19-23 October 2016
Timimoun, Algeria

Theeventin Algeria was attended by over 200 participants representing the whole Algerian geoscientific
community, mainly from universities and governmental institutions at thghdst levels. In Algeria
several sectors are not fully open to the free market, and the staerprises manage most of the
country’s resources, including raw materi ad s.
enterprises attended the meetg in Timimoun. Also Tunisia was represented at Director General level.

The GEGCRADLE partners presented several aspects of the projeet ségies ofpresentations ina

special session in thelenaryduring the first day of th&" National Stratigraphyorkshop raising a big

deal of attention. The EGS Secretary General made an introduction to the broad scope of the project,
explaining the role ofhe Geological Surveys and of the raw materials topics in the framework of GEOSS
and COPERNICUS. The P@ksentative, also Chair of the International Cooperatimi Development

Task Force, Prdflarek Graniczny, described the specific role of EGS and of raw materials in GEO
CRADLE. The Deputy Chair of the EGS Earth Observation and GeoHazards Expert Gieropjksls
Kopackova, entered into the technical details of the benefit of applying novel EO technologies to the raw
materials sector. The reaction was overwhelmingly positive and, besides the many questions posed by
the audience, several cooperation propds were discussed.

During the days of the congress various bilateral meetings were held, and requests by several institutions
to start capacity building projects were collected. A major issue seems to be the availability of funds to
start and implement sth actions. However, it appears that there is a genuine interest in collaborating
with GEGCRADLE and EGS by the Algerian institutions, which is worthwhile to further explore with the
target to achieve practical objectives and measurable results.
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The rok of Geological Surveys in the GEERADLE project and scope of the workshop
SpeakerMr Luca Demichek- EGS Secretary General

Mr Demichelistarted his presentation explaining thecope of the workshomnd the role of the
Geological Surveys in the GE®AREproject, with a focus on the relevant pilot on raw materiatte

also introduced EGS, which brings together 37 Geological Surveys, with the vision to establish and
provide a European Geological Service based on a-chadlenge research programme on pdipd
geoscience, including research, infrastructure, and exchange. He referred to the GeoERA which is just
starting and includes a theme on raw materials. He presented a series of unigtEupapean datasets
(mineral resources, mineral deposits, soil®geemistry) as well as the EGS European Geological Data
Infrastructure (EGDI), providing access to fgamopean andational geological datasets and services,

and supporting the implementation of EU Directives, SUCENG&GPIRE. Mr Demicheli noted that dinig

EGDI dat abase est abHEuropelnegdological ‘ddiasetserid sdrvices frgmapast and
upcoming projects. Moreover, he underlined the importance of the shasfrighowledge, capacities and
infrastructures, e.g. through laboratories, GEQCeolggical continental cooperation, and external
relations (such as with ASGMI, OAGS, PanAfGeo). Apart from PanAfGeo, Mr Demicheli highlighted
another concrete opportunity: the European Innovation Partnership on Raw Materials (EIP), advancing
the idea of aworld Forum on Raw Materials and the Internatiohstwork of Raw Materials Training
Centers (SCGE6 c).

The cooperation with the Organisation of African Geological Surveys and the role of Earth
Observation (including good examples of regional cooperatimeeds of stakeholders and
end-users)

SpeakerProf Marek GranicznyChair of the EGS International Cooperation and Development Task Force

Prof. Graniczny presented a successful example of Eurefpfaan cooperation during the feasibility

study for traning and capacity building in African Geological Surveys. The cooperation involves two
international organizations- EuroGeoSurveys, the Geological Surveys of Europe (EGS) and Organization

of African Geological Surveys (OAG8® $eps leading to the crtion of the project concluded with the
preparation of the pilot Paw\frican project, run by the EGS International Cooperation and Development
Task Force, which aimed at performing a feasibild]i
Geologia | Surveys”. The main objectives of the feasib
African national geological surveys; contribute to capacity building in assessing mineral resources; and
strengthen the level of national geological survélyough trainings. The final report was submitted to

DG DEVCO in March 2015. Prof. Graniczny highlighted the necessity in using EO data in Africa, specifically

in geological mapping, exploration of raw materials and groundwater, identification and maougitofi
geohazards and assessing the impact of mining activity on the surrounding environment.

Earth Observation for raw materials

SpeakerMs Veronika KopackovaDeputy Chair of theEGS Earth Observation and GeoHazards Expert
Group
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Ms Kopackova starteden presentation introducing the EGS Earth Observation and GeoHazards Expert
Group, which seeks to apply Earth Observation technology to improve delivMergeoscience
information on geohazards and raw material8GS applies and develops-E&3ed methods ahtools to
improve the interaction between the mineral extractive industry and society for its sustainable
development while improving its societal acceptabilitys Kopackova@mphasized the important role

that the Geological Surveys play into GEOSS amerQious. She focused on the new Copernicus
possibilities provided by the Sentinel satellite constellation, from which Seriti(8AR) and Sentin2|
(optical) data are already availablele presented various examples of the use of EO data for geological
mapping, mineral mapping, and mining monitoring: the Angola geology map, a mineral thematic map
from the Czech Republic showing surface geological materials from hyperspectral data, a mining waste
map from Portugal derived from hyperspectral data andifimleasurements, a soil pH map derived from
mineral association using hyperspectral imagery, a SerZirgdta preliminary evaluation for mineral
mapping, and a simulation of EnMap data to test mineral mapping potential of the future hyperspectral
satellite Ms Kopackovaighlighted the ptential research and development neefis mineral mapping

and mining monitoring.Mineral mappingneeds developingnodels for quantitative assessment of
physical and chemical surface properties (mines, jpaising areasyemediation) using Sentine2 and
EnMap satellite data as well as buildingvorld-wide mineral/rock/soil reflectance and emissivity
libraries For mining monitoringMs Kopackovaeferred to the detection of underground coal mining
subsidence in urban areas ngiRadar Interferometry (INSAR), the detection and monitoring of ground
instabilities related to mining tailing dumps based on satellite radar interferometry, and the monitoring
of mining activity with Sentinel 1 service level targeting active mines, almatimines, mining waste

and induced anthropogenic hazards. Finalg underlined thecontribution of EG$o the building of a
community of remote sensing users and service developers in the industry of raw materials and
extractive industries, throug®@EGCRADLE, PanAfGeéATAMand New Gee- Communityof Activity.
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CONCLUSIONS

The events in Moroccaand Algeria (both GEO membersf ur t her increased t he
engagement in the region, bringing together highrel Ministerial officers, Geological Seyg
representatives, coordinators of regional initiatives and networks, relevant professors, scientists and
researchers, local and regionatsitu network operators and Ef@lated companies.

With a series of interesting presentations, interventions anstdssions, the events provided project
partners and stakeholders with valuable knowledge on the identified regional EO capacities and skills, as
well as the challenges in the domain of access to raw materials. They also provided opportunities to
exchange nformation, register the needs, and share best practices in using EO services to facilitate
access to raw materials, thus helping to identify a roadmap with solutions to enhance innovation in the
geoinformation sector.

Furthermore, the events in Moroccond Algeria contributed to the refinement of the scope of the
relevant GEGCRADLE pilot activity that will focus on the access to raw materials in the regions of
Balkans, Middle East and North Africa, to the extent thas tan be supported by GEO, GEOSS, and
Copernicus. The meetings were in line with the objectives of PanAfGeo, Copernicus (GMES and Africa),
and the new GEO Energy and Minerals Societal Benefit Area.
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