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= Geospatial data and information (SDI and INSPIRE Directive)

" Interested actors and their role — producer, provider, customer,
end-user

v Government, State Agencies Consumer
v" Municipalities

Data
Delivery

A

v" Academia, Universities =y

ata

v’ Research institutes 4
v’ Business companies Web Farm

Introduction v NGOs, etc. [ TR b peton

A

Finished .
i Data L} Web Service

* Data interoperability, t
exchange & added-value M

Processed Data Geospatial
Data Warehouse Data

= Data qualities issues

4 Warehouse
(GDW)

Data

Production Digital Data
A Production

Services
Raw
( Data ; GDW data flow diagram OGC Document 05-030 (2005)
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Apnlication
Infarmation

Agsociated
Reference Info.

Base Reference
Infamation

Referencing
System

 CRS for EU (incl. Bulgaria):

» EVRS 2007 - for height h or H
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INSPIRE DIRECTIVE
All other Themes:
*Annex |: .2 - 1.9
*Annex Il: [1.1 - 1.4
Annex Ill: 111.1-111.21

onsistent
methodalogies
& information
lifking

Source: DNF, 2004

e |NSPIRE DIRECTIVE: Annex I.1. Coordinate reference systems

» ETRS 1989 - for coordinates (x, y, z) and/or (o, A), (B, L)



Creation of digital SD in Bulgaria - since 90s

Numerous GIS projects

v implemented by ministries, municipalities, research institutes, etc.
v using the EU and national funds

v following the strategy “bottom-up”

Law on Access to Spatial Data (2010)
NCP - MTITC, State E-Gov Agency (2016), Ministry of e-Gov (2022)

National & other geoportals

https://data.egov.bg/ R SpeE

Home Data Organisations Datarequests Newsandevents Oocuments VwgukamopusaMowumopusz  sDataViz  #Twitter £COVID-19

https://kais.cadastre.bg/

http://gis.mrrb.government.bg

and others

Latest news

koumo ga uzmoasRBam dyHkuuume Ha
gADAHOCMHU AULA ND garHUME na 3akora 3a
gocmn ga oblecmBera undiopmauus [SA0H]

v
v
v
v

Coc 33n08eg Ha MUHUCTTOPE K3 eAskMpOHHOMO

e, CEoucationculture  Environment ¢ Tamsport  Science & m
estry port ology  finance
nnnnnn
P -
w I ©
—
Government & Health Regions & Cities Justice, Legal International issues Uncategorized
555555555555555 ystem & Pul
Safety
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= State e-Gov Agency /2016/; Ministry of e-Governance (2022)
= National Geoportal: https://inspire.egov.bg/

= Key stakeholders
v' Ministries
v’ State Agencies

INSPIRE | ANNEX | ANNEX II |ANNEX Il

Holders of v I\/Iunicipal.itie;
v’ Research institutes MOEW 3 1 9
ref.erence v Others n 3 2
spatial data - no . ;
DSIHUL W (MROPW| 7 2
s m ANNEX| mANNEXII m=ANNEXII E
: % [MTITC 2 2
= MAFF 2 5
: s ME 1 2
MH 2
E MC 1
1 h I_| o | NS 2
’ MOEW MI MD MRDPW MTITC MAFF ME MH MC NSI MA BAS L
ENTITIES IJ_: MA 1
©| BAS 1 6
SUM 21 9 30
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*INSPIRE datasets
https://gis.armf.bg/en/Map?isinspire=True

E-SERVICES THECK 5TATUS MY APPLICATIONS

INSPIRE FREQUENTLY ASKED QUESTIONS CONTALTS

Er 27e53722" ‘

Layers

i1 | INSPIRE:Search in catalogue

INSPIRE: Search dataset

Administrative units Gepgraphical mames Transport

Elevation
[~ Hydrography Orthoimagery
o || ‘letsue
= agreed - Cormacysats w
A Curvent map view: B
L

Results

Mo results are found

INSPIRE: Services
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mAccording to SDQ in Bulgaria:
v' Geospatial databases developed in digital form are:
- in most cases not subject to common rules
- are not covered by uniform national information

systems.
Inferences "The need for serious joint multidisciplinary .efforts-to:
for spatial v" evaluate available databases and their quality
P . v" harmonization of SD in accordance with national and
data quality

European legislation

in BUIgarla mAccording to establishing NSDI:

v Policies, people, advanced technology, criteria, and
standards

v" Need of a National strategy that reflects the interests of
all parties, users and suppliers of geospatial data

v Indicators to account the INSPIRE implementation
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= The survey is performed by Dr. llinka Ivanova (2016)
= Survey is concerted with the AGC, USLM, CGE, CEID
= Three groups were interviewed:
v'| group: Private geodetic companies (18 questions)
- 32 questionnaires
VIl group: Specialized municipal administrations (17
questions)
- 110 (from 175 municipalities with approved CM&CR)
v'Ill group: Citizens (13 questions)
- from several cities

Tabnuua 3
Ne Bunpocu OTroBopH
(oTHOCHTEICH
aam, %)
Ja_ |He
1. | B pasacrATeIHATa KaMNaHHA NPH OTKPHTO NPOH3BOACTEO 32 H3paOOTBAHE HA 90% ca nocounas —
KaJaCTpaTHa KapTa H KaJacTpaiuy PerscTpH Tpadea Ja y4acrsar: - bykea . &" u
a) CTKK; - 10% oyxea , 0"
6) CTKK  npasocnocoSHOTO THIE;
B) CI'KK, o0mHEaTa H Mpasocnoco0R0TO THIE.
2. | Karo coOcTBeHHK Ha mosemiaeH HMOT, HAACHO JH CTe 330 TpAOBa Ja osHauHTe | 5% 95%
IpaHHuHTE MYy?
3. | Karo cobcTeeHHK Ha HeIBHAHM HMOT, HAZCHO JH CTe 3aIo TpAOBa Ja 10% 90%
npejcTaEHTe Ha dEpMaTa, KogTo H2paboTea KalacTpaTHa KapTa, JOKVMEHTA 2a
cobcreenoct?
4. | Tpabea am Bcwuxm JefiocTH, CEBp3aHM ¢ nosemieHata  perucrtpammz | /0% 30%
(kazacTsp, KapTa HA BH3CTAHOBCHATA COOCTBCHOCT, CMCUHATHIHPAHH JAHHH 33
3CMATA H 32 HMOTHTE, OTPAHHYCHHA H Ap.). A2 OBJAT B eIHA AIMHHHCTNAT
cTovETYDa (MoJeMTIeHa aIMHHECTpanH)?
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= Poor organization in preparing and conducting the
awareness campaign in the process of CM and CR production

" Llack of engagement of the property owners due to
unawareness of their rights and obligations

= Errors in CM
= Detecting errors in CR
= No current control when creating CM and CR

=" The time for field measurements is not is not good enough
for quality work of CM

= Administrative structures for CM and CR should be only one
administrative structure
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= Municipalities (70%) did not mark the boundaries of the
municipal ownership on the terrain

= Co-operation between municipalities, AGCC and contractors
is rather “poor”, rarely “satisfactory” and exceptionally “good”

= Most of the municipalities state that have a capacity and can
serve the citizens with actions related to CM & CR

Problems * Municipalities (95%) state that the exchange between the

identified CIS and the municipal administration have to be on-line

from Il grou . o . |
group = A representative of the municipalities to participate in the

control of CM and CR

= Correct completion of the CM is of utmost importance to
the municipalities, but CM are completed of 50-60% in reality

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 11



Problems
identified
from Il group

®» Citizens are not aware of the CM & CR activities
v" Not unaware of their rights and obligations during this

process
v" Do not know why the cadastral map is being make and

should mark the boundaries of their property

v Mistrust the accuracy of boundaries of land properties
in the CM and the data entered in the CR

v' Many of them are convinced that surveyors
deliberately reflect the boundaries in CM with errors to

have a work
= All land registration, cadaster and land registry

activities should be in one institution
=" The issuance of real estate sketch should be done

also by the municipalities

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 12



Inferences
from the
survey
(lvanova,
2016)

= There are many discrepancies between property boundaries
in CM and CR (MRP) and their actual position on the terrain
v'this leads to the errors in detailed Urban development
plans

" [ssuing documents with false content (cadastral sketch);
v'as a consequence of issuing other documents with false
content- notary deeds, partition agreements, mortgages,
etc.

= |ncorrect reflection in cadastral maps of linear objects;
v'AGCC to become an initiator for the CIS upgrade with
specialized data

" Errors in the properties boundaries in CM will have a negative
impact on the creation of specialized maps of underground and
over ground pipelines and the whole infrastructure

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 13



= CM&CR cover almost 97% of the terr|tory of Bulgaria

[5] Mapping and scministrtive i g =

https://kais.cadastre.bg/en

cienii Ha Bonrapckn > Help @ For blind

REPUBLIC OF BULGARIA

Geodesy, cartography and cadastre agency ' / | GEODESY, CARTOGRAPHY

KAIS - Portal for electronic administative services AND CADASTRE AGENCY
O ————n

v’ Detailed information on the

stages of production of CM&CR
updated every month

v' All services and references

are electronically provided

v’ Users can visit, get information and
monitor the status of their requests

= Upcoming upgrade of Cadastral information system

v" plan to provide online access to historical and project data in the
cadastral map

v’ users can receive online information about the status of the cadastral
map at a selected past time

v it will be possible to see the current projects for the amendment of
cadastral objects
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Bulgaria ™

Metadata

=National INSPIRE Report (2022) 166 37

https://inspire-geoportal.ec.europa.eu/mr2022 htm - ———

v" Bulgaria declares values equal or close to 100% for all the
indicators on the conformity of datasets and services.

Overview statistics of the harvested metadata

Dataset: 166 Series: 0 Services: 37

Results of evaluation using INSPIRE Reference Validator =

Metadata Dataset Metadata Services
Conformant: 62 NOT Conformant: 104 Conformant: 19 NOT Conformant: 18
[A Click to download the test reports of failed records [0 Click to dewnload the test reperts of failed records

country MOI.1 MO2 DSI2  DSI21 DSI22 DSI23 NSIZ  NSIZ1 NSI22 NSW _ NSK1 NSK2 NSKI N

AT 00%  00%  B6%  B8%  OB%  T0%  60%  B1%  O7w[_ O7%  100% 6%  08%)
BE 5%  63% _ 73% 06%  TI% TN 7% 03% 0%  @% 8% 8%  o1%
86 A% SN[ 06% 1008  100%  08%) BN 46%)  M% 0% 0% 0% 0%
CH O% 0% 2% ™% 0% 0% 0% 2% 0% 0% 0% 0% 0%
cY 0% 0% 2% 0% 25% 0%  B1% 0%  B8%__ 0% MNA 0% 0%
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Creation of digital SD in the Republic of North Macedonia -
since 2007 with Strategic Plan of AREC 2007-2011

= Numerous GIS projects implemented by ministries,
municipalities, research institutes and universities, NGOs,
private companies and other institutions using the EU and

data national funds and following the strategy “bottom-up”

. . = Law on Real Estate Cadaster - 2008
available in

North = Law on National Spatial Data Infrastructure (24.02.2014);
amendments (03.06.2016, 21.06.2023)

Geospatial

Macedonia

REGISTRY NSDI DOCUMENTS INSPIRE
Docurents and contents related to Nipp

European Information Infrastructure

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 16



= Working group on economic issues

= Working group on institutional and legal issues and capacity
building

= Public relations and communications working group

= Technology working group (standards, metadata, services, etc.)

& > C {} & osspkatastargov.mk/OS P xhtmi# e %« » 0 & @
©xaractap AGENCY FOR REAL ESTATE CADASTRE Eorens R ", B4

Cadastral Products
>

CADASTRAL MAPS

1. Select format
o
2. Select means of selection
Pan
Select polygan:

Upload file (SHP,GML)

WOV im0 9 | +

Area: 0.0 ha
Product name; Cadastral maps (working original)

Digital product type:
414.0 * 0.0 + 250.0 = 250.0 'mn_

The maximum number of parcels which can be
* selected with visualization is 500. If this number is
1 exceeded, the total number of features can be
downloaded without the options for visualization.

ervices f
days
WMS Services f
365 days
WFS Services fo
5 days

xhtmi#
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* Agency for Real Estate Cadaster — 140 layers
e Crisis Management Center — 9 layers

* Ministry of Internal Affairs — 4 layers
» Spatial planning agency — 4 layers

layer (example)
* Ministry of Interior — 1 layer

* Ministry of Agriculture, Forestry and Water Economy - 7 layers

e Geological Institute of the Republic of North Macedonia - 1

| % geology

Results By Title p

litem | « | < | i;age;f ESES

Gravimetric map of the Republic of North Macedonia (Bouguet anomalies) 1 : 500 000
2023-06-05 Agency for Real Estate Cadastre

Gravimetric map of the Republic of North Macedonia (Eouguet anomalies) 1 : 500 000

& Metadata~ @ Add to Map~

®

HTML WMS

XML WMS

JSON WMS

ATOM CSW JS50ON C5V KML RS5
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¢ > c(a

S & v)@ » 0@

Home Catalogue Reviewer Registries

Map () any() Imszrzz s () Within Results By Title p 159 items | « | < | Page1 > u |

Content type Fire Weather Index
2019-12-18 Crisis Management Center

=

Topic category The service is created based on the Fire Weather Index Data

Dataset themes & Metadata~ @ Addto Map~

Publication date Administrative units of the Republic of Macedonia, INSPIRE
2019-12-29 Agency for Real Estate Cadastre

Format distribution Admmir e units of the R ic of

Authorised institution & Metadata~ @ addto Map~

B wWus B ATOM W
Price

Digital elevation model of the terrain of the Republic of Macedonia - contour line
KEYWﬂTdS 2019-12-17 Agency for Real Estale Cadastre \
Elevation model on the terrain of the R of ia repn by continuous lines with main contour line at 50m_ o

& wetadata~ @ Add to Map~
P e Patanas X2

& > C & nipp2katastar.gov.mk:5003/gecnipp/#mapPanel e % @ % 0O . £

Catalogue Reviewer Registries

[ Find address or placi ‘ Q ]

Metadata Search

| Search... ii|

Camzlog v BBox [ View  Relevance | -

Railway network of the Republic of ... '
MspServer by admin
December 3, 2021

Remove Details

Orthophoto of the Republic of Nort....
MapServer by admin
December 15, 2021

Add  Details

Orthophoto of the Republic of Nort...
W admin

Clelse o] e fu)

Details

Road network of the Republic of Ma...
MapServer by admin
December 3, 2021

Add  Details

136kems | € | € | Pagel | >
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= Thematic categories of NSDI of North Macedonia

http://nipp.katastar.eov.mk

| nipp.katastar.gov.mk

® ®

® ® & &® ®

&

coordinate
ref. systems

protected sites

production and
industrial fac.

natural risk zones

habitats and
biotopes
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geographical grid
systems

_— @
transport networks
land cover @
bukdings @
:xmon dist. @
s

hydrography
orthoimagery
soil
environmental
monitoring fac.

regulation zones &
reporting units

mineral resources



= Themes of spatial data collections
http://nipp.katastar.eov.mk

= A Notsecure | nipp.katastar.gov.mk

THEMES OF SPATIAL DATA COLLECTIONS

¢ coordinate reference systems

¥ geographical grid systems

¢ orthoimagery

» geographical names

» geology

» administrative units

v statistical units

¥ addresses

¥ buildings

¢ population distribution and demography

v cadastral parcels

¥ soil

» area management / restriction / regulation zones & reporting units

¥ transport networks

v land use

» natural risk zones

* hydrography

¥ human health and safety

¥ atmospheric conditions

¥ protected sites

b utility and gov. services

» meteorclogical geagraphical features

¥ environmental monitoring facilities

* bio-geographical regions

* land cover

¢ production and industrial facilities

¥ habitats and biotopes

SDQ 2023, 11 - 12 October, Brussels, BELGIUM

v agricultural and aquaculture facilities

¥ species distribution
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= Data transformation
v' Geometry
v" Semantic

= Requirements for data
v FAIR principles
v' measurement level
v' Map scale
v’ Topological information

= Requirements of users
v’ Data governance
v’ Stages of transformation
v" High EU level
v’ National level
v' Governmental institutions
v’ Keeping up to date level of:
- Consistency
- Conformity
- Integrity — positional uncertainty location

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 22



= Components of data quality - spatial, temporal, and thematic
v'Accuracy
v'Precision or resolution
v'Consistency
v'Completeness

= Data quality standards
v'SDQ standards USA-SDTS (1992), ICA (1995), CEN/TC287 (1998),
ISO/TC2111(2002)

v'Meta-data standards: accepted in the USA in 1998 and by ISO in 2003
- Lineage
- Positional accuracy
- Attribute accuracy
- Logical consistency
- Completeness
- Semantic accuracy
- Purpose of usage
- Constraints
- Temporal quality
- Variation in quality
- Meta-quality, etc.
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= Preliminary evaluation of the Data quality — QA/QC of raw data
" Joint geospatial data harmonization and mutual exchange

v’ Transformation and conversation into internationally agreed
standards and nomenclatures — using open source technology
- Use upper-level standards — OGS, ISO/TC 211
Spatial Data - INSPIRE Reference Validator
harmonization - ( )
different

approaches v'Joint harmonization and transformation between two

governmental responsible institutions following national
standards

v’ Separate harmonization following convinced procedure and
flow chart of activities — after than comparative analysis of
data from both countries and check of transformed data

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 24



Bulgaria North Macedonia

EU member state Candidate EU member state
https://epsg.io/7801 https://epsg.io/6204

= Coordinate reference system

v'ETRS (1989), EVRS 2007 v'Hermanskogel
= Geographical grid systems
v'EPSG:7801 v'EPSG: 6204
v'BGS2005 / CCS2005 v'Macedonia State Coordinate System
v’ Datum: BGS 2005 v'MGI 1901
v'Ellipsoid: GRS 1980 v'Ellipsoid: Bessel 1841
v'Prime meridian: Greenwich v'Prime meridian: Greenwich
v'Data source: EPSG v'Data source:EPSG
v'Info source: AGCC (2016) v'Info source: AREC (2019)

SDQ 2023, 11 - 12 October, Brussels, BELGIUM 24



Map design of TM 1:25,000
North Macedonia Bulgaria

https://eurogeographics.org/app/uploads/2018/04/Picture3-575x900.png https://gis.armf.bg/bg/Services

H-9-35-A-r (@axaren)
Yo e

SN

Sy Ry ) P AR R 5

o 1.MGS (BAF)
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Map design of TM 1:25,000
North Macedonia

https://eurogeographics.org/app/uploads/2018/04/Picture3-575x900.png

Bulgaria

https://gis.armf.bg/bg/Services

SDQ 2023, 11 - 12 October, Brussels, BELGIUM
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LEGEND

e State Boundary
I Park
Grapes
Orchard
Rice Field
Park
Deciduous Forest

Coniferous Forest
Mixed Forest
Planted Forest
Shrub

Meadow

Lake
Fish Pond
Stream Under Sm

Stream Over Sm

Creek with Cliff in Mountain
Creek with Cliff in Flatland
Canal Under Sm

Canal Over Sm

SDQ 2023, 11 - 12 October, Brussels, BELGIUM

Map symbols of TM 1:25,000

North Macedonia

Spring, Mineral Spring, Water Flow
Water Tap, Water Reservoir, Water Tank Tower
Pool, Hydro Power Station, Sewage Works
Water Gate, Pump Station, Water Works
Waterfall, Barrage

Aquaduct

Water Pipe Line

Water Pipe Line Underground
Concrete Dam, Filled Dam

Jeny

Lake Embank River Embank

Oil Pipe Line, Gas Pipe Line

Power Line, Belt Conveyer
Retaining Wall

Highway (Tunnel. Toll Road Gate, Bridge)
Main Road (Tunnel, Bridge)

Regional Road, Connecting Road (Tunncl, Bridge)
Local Road (Tunael, Bridge)
Unpaved Road (Tunncl. Bridge)

Street (Tunnel, Bridge)
Road Under Ce

(Tunnel, Bridge)
Footpath (Beidge)
Road Embank

Road Cutting

27

Single Track Railway (Tunncl, Bridge)
Double Track Railway (Tunncl, Bridge)
Railway Under Construction (Tunnel, Bridge)
Electrical Railway (Tunnel, Bridge)
Narrow Track Railway, Railway Station

= 1 Railw

Railway Siding
Cableway

House, Building
Factory, Hangar
Ruins, Green House
Fortress, Stadium
Christian Cemetery
Muslim Cemetery
Jewish Cemetery
Memorial Cemetery
Silo

Row of Trees
Contour Line 50m, 10m, 5m, 2.5m
Cliff

Steep Slope

o Mmool K Ex B p O B o &K e

Mo mx A Do g F o oo

é

21

Lo}

Church with 2 Domes, Church with | Dome
Mosque, Synagogue

Chapel, Monastery

Castle, School

Hospital, Municipality Office
Mountaineering House, Cabin
Monument, Memorial Panel

Post Office, Court

Police Office, Fire Station
Observation tower, Factory Chimney
Petrol Station, Tank

Antenna, Meteorological Station
Thermal Power Station, Transformer
Isolated Tree, Group of Trees
Airport

Mine, Abandoned Mine

Cave

Trigonometric Point

Church as Trig Point, Mosque as Trig Point
Synagogue as Trig Point,
Meteorological Observatory as Trig Point
Antenna as Trig Point, Border Pillar as Trig Point
Chimney as Trig Point, Border Pillar

Bench Mark, Spot Height

Control Point without Stone Marker, Photo Control Point



Map symbols of TM 1:25,000
Bulgaria
LEGEND NETEHOA

— Nocpoiea; Yeows: o
—— Unpesa, [manes; Mapasowe:

"
i
. . : — Pageonama; En. noacrmse; Kosse
Mow A Mandoosd R X% ee Anebocmee

Pra o cpepo
NCTPORE i Horizontsl controlpoint -A e y———
TaTHLA Spet sievation, normal = 240 Nora, ropuana
— KoTa, Ka-BucOc 48 capTas Aect
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Data format of TM 1:25,000
Bulgaria
Vector data: ArcGIS ESRI Coverage
Raster data: GeoTIFF
Spatial resolution: 0.5m
Sheet: 5 of latitude by 7'30" of longitude (10 km x 9 km)
Nomenclature: K-34-47-T-a(6,8,)

North Macedonia
https://www.katastar.gov.mk/wp-content/uploads/tk/specifikacija tk25.pdf
- Vector data: ArcGIS ESRI Coverage

- Raster data: GeoTIFF

- Spatial resolution: 0.5m

- Sheet: 7°30” by 7'30”
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Implemented project until now

missing projects related to the spatial data harmonization
Three cross-border leveling lines have been measured and the state leveling
networks of Bulgaria and the Republic of Macedonia are connected.

Through the network of the RS Macedonia is alighed in the European vertical
reference system in 2019.

The precise leveling measurements are initialized by the Real Estate Cadaster
Agency of the Republic of North Macedonia and Agency for Geodetic
Cartography and Cadaster of thewRepuinc of Bu[garia.

R

7 UELN lines 2019
Status of the UELN data 2019
[ new or changed data after 2008
data are the same as in

[ ] UELN 73/86

I EvRrF2000

I EVRF2007
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= To explore the good experience of cross-border cooperation on a
European scale - INSPIRE KNOWLEDGE BASE

= Stakeholders to be more active both in looking for opportunities
to finance activities and to create capacity

= To follow international standards, INSPIRE recommendations

= Drafting and provision of a cross-border spatial management
protocol that supports the implementation of the cross-border

Where to data harmonization process

) v'to formulate common goals and responsibilities of all parties involved
start: v'to determine a framework for the implementation and duration of the
agreement
v to regulate commitments and rights for all participating parties regarding the
harmonization, exchange, use and maintenance of data
v to coordinate access rights to harmonized territorial data in border areas
v to settle the issue of sustainable maintenance, management and monitoring
of the data harmonization process
v'joint cross-border training courses and exchange of good practices
v’ - discussing topics of mutual interest regarding geospatial data, information,
instructions for using transboundary spatial data, etc.
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= |ssues to resolve
v' Metadata records with XML (ISO 19139) encoding errors —
failed to be indexed by the GeoNetwork
v" To include INSPIRE metadata records in national catalogues
v To correctly provide services serving thousands of data sets

= |ssues to resolve on a national level

v to ensure compliance of national data according to the
requirements of the INSPIRE directive

v Bulgaria effectively uses the INSPIRE Reference Validator and
achieved some improvements in all indicators compared to
2021, but not substantial

v" North Macedonia - information on the EU INSPIRE portal
from 2021 is missing and needs to be added
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= Creating SD with high quality: ones obtained — many usage
= QObserve the international standards (ISO, OGC, ICA, etc.)

= Using a standard approach to assessing SDQ

=  Perform regular SDQ control

= Maintaining communication between the different actors
involved in creating, managing, updating, using and sharing
of SD, incl. through SDI geo-portals

= Validating data, metadata or services by common INSPIRE
validator Ver. 1.0.0

= Using SDI Diagnostic Tool (Kelm et al., 2017)
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