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Summary

The present deliverable summarizes the outcomes of the third ATHENA workshop and
provides all related material, both prior its accomplishment (e.g. agenda) and material such
as presentations and list of participants.

The third workshop was entitled: “Geo information systems (GIS)” and was organised by
Verena Jaspersen from the DLR at the RSCy 2018 in Cyprus. The workshop was split into
two parts. In the first part, Verena Jaspersen covered the fundamentals of GIS in form of a
presentation. What is GIS? What is it used for? What are the main parts of a GIS? Which
software can be used to set up a GIS? Furthermore, the participants got an insight into
examples of web-based GIS that show-case how GIS can be used to disseminate data and
information to a wide user group. The participants also learnt about Open Geospatial
Consortium and their standards such as Web Mapping Service (WMS) and Catalogue
Service for the Web (CSW) to make GIS work in a distributed world.

The second part was a real Hands-On Workshop on working with. In this hands-on workshop
the participants started to work with QGIS (https://www.qgis.org). After a general introduction
to QGis and its plugin mechanism, we practically worked with what was covered during the

presentation.
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1. Introduction

The 3nd Workshop of ATHENA has been succesfully accomplished in line to the timeline of
the project. The Workshop was leaded by the DLR consortium member and hosted by CUT
(Project coordinator) during the 'Sixth International Conference on Remote Sensing and
Geoinformation of Environment' - RSCy2018 held on the 27 March 2018 in Paphos (Cyprus).
The topics of the conference and workshop are correlated, thus the partners of ATHENA
project decided to combine the two events, in order to attract more scientists interested in the
subject. The workshop was free and open. This was an added value for the workshop, as
well as for dissemination of the ATHENA project to the internaitonal scientific community and
to local stakeholders. This was agreed by all ATHENA consortium members, after the last
year's succesfull second annual meeting at CUT.

The workshop entitled “Geo information systems (GIS)”, was a 2 hours and 30 minutes (refer
to the agenda below - section 2 of the present document) that ended with Hands-On
Workshop on working with GIS (refer to minutes of the workshop below - section 5 of the

present document).
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2. Agenda of the workshop
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Tuesday 27 March, 2018
FLGLTEATIRN

I Sa- 118

L]
7 fanzaes

|a= urtace Satalits Aemam Sentsg Ghg Ask
|Ceweianmust of & Mew [C-bansd Tzol for the Locaitkas anc tha Debsartion o Wegasd
3t Wik Sonien
irrvailing Cyrnn Wattasdt: A Combination of Remcts Sensng and Fekd K Wichaml, T. Dminace, 5 2ot L Wictors, A Aracwl &
L Sergide
[Pratgecting far Wicm Stns on Alicas Riven Liing Saoslios (aes i Tarmey, L s & S Cowll]
rad racourm is 1 Ling Pl 5 Mk, I i 5. Wictasides b DG Had) ritdn
COFFED BALAK - POSTER PRESINTATIONS
COPERNICLIS: INFOSCTR0M Rzorr: Aphrodis Hall
Tiths.

jorvar s an of Coparmicin Servican
Joogernioun Lasd R i ng Serwice | CLI|
[Cogernicun karise Drwvir oo mest Mas o ng Service | CRMTMS

Flarastsic Hmlax, [T Cosiracoar

5 Trantasiznal Fraging Sosciroasay in the Linormtzry 85 T ozl dzr GacacessAz Applics ora |C. Rogars, F. Kosrdng, O Wsks_ i Kuras, . Desrofing & 0. Hubsr
[=0] |- ciegical med Linsosmer b g ping Lt ng Landeat 8 71 are A5TTE Bzidepartrs | Cata In 2. Derba, & Algaut & & Agoerd

raini-curdlle Districe Sasth driwy o W wrrskmch
F3l dtirg s Waliciny ot Brmsic' s Dquadion on Amtadinel Temperstors Lapas Fats Lang |0, Supsers, LB Prastyo & Y. Sedasn

infraned Barch of Lo coe 1

= Tropa . —— by S E | mngen dwcires Wich Coraareer  |DL Ganews

[Crane: & Tasd far Greund-Trezing
|ﬁ. [in e Caming I Cranting Ly 0. Borisown, 0. Pethes, B Hadeod, WL Kimiss, . Dirmiers, WL Wansdieen B D0

—_—
11003-14: 33

I LI COPERRICLES INFOCE00 Rzeere Aphrzchs Hall

L] Tt
jooscnl Ue Coama [1mmibon I Greed] - 1 ar ] prewsrcatiaone
o banch l
[ovrate Cramge are 1 At o BETIATi Wagm, [T Corimacer
of Sobwr for Soeeniag Fooscisl Seec i nndaki Ineitxin, D Costractor
JLane Zzwer WAan oria g foned o Sestined-1 dai DD, DRG], T Costractor
garmicun Carky Warning Send o Fonscarting Fire Iz

Jo Compariea s of Dittersr Dwmees dar the Repid o agping of Rishued [l
umasnmert of Termertrisl OF S0 Dyrows icx, Using an inteyrated Aporoech of Flsid Coned, M. Coiglr, L Kaduic, C lanvi KA. Cgschebwe

ozl arcl Bacar Asmurie Searing

[rwamrs, s twsin Copernicur Sanciesh for Urtn Plening In fash: Santied 1L &1 |0 Goreopsuiar, [ Mstiezor, Y. H. O . Mirai,
|-a# angl Froosunsa Uscerronding . wroscisl, T. [ech, A Sasoscwn, A Takd, 5. Dusgun, C Feigerwinoe:, T

Fa! . Car
umsx ing the Dicrepancy In Open-Source Atmaphesc Comeasian of Sentisetl | Brakim, G Duryden, T, Deboary, B Degrer & L Pirard

fara faem I Hew Caiedonin
[Fram a Charge Cetection image o Dpentansl Al Synen #ls Seatnel] Tims B Kawaro & K. Saper

1 Fatkow & & Tigt
|x Ottaes Scence Approach to Amen the |meact of Raxds an Feptlls Mortalty n Cypne |5, 2oies, F. Dader, M. Zamenl, 0. Sparmomw & LA Vogiatzaids

[Cnegy Powery In Cyprix and the s ot Syrteren L & . €. Serghichen
JCOFF LT BALAN - FOSTIR FRCEINTATIORS

Tec Fanaere [ Comorwssr
Flaracsis elae [T Coaimmar

S

M. TRy Bk, 5 Grimemond, . Fspeainee, £, Linchem, L-F. Gansie-
Cazhegary, M Maconcinl, F. Ol Fracs, L Kosesrmann, I Wit 5. Spakbir,
F. Chatuon, L. Landier, B Crwwiord, T. Duch &£ Paries
TI7 Creitiza s (F A rean Area Umeg Lody Cownrarcs fnd Larth CEae rasen [5. Soagaids, B, Chrysasision, 4 = & v
W [=] Tor Cormning Lanad LieyCover Cheues Frarm M. Boaed, B Farnger, K Cuasahany & 5. Kaaryan oy
aad u E-Spaciral mageny
[reegration oF CAg ol Satacs WodnE I Land ComerOaan fiaron Utng Wt Terporsl | |5 Svetiger & Amois b B lkreni e
[fa pickeeye. g I Germans
Fatizs b= Amtke tor S1e Hasional Staee of O ﬁ.-lmllle

|-ramn Crergy [ndascs Fran Saece: Frad Bz From Urbanfees

TN 1630 - 30 ATHINA G5 Warkahar Chadr: Vsrera b paraon Ao Zsn Raom.
Fortsmertals of GI5 -0@5

Grant Agreement no 691936 [PUBLIC] 10



D4.6— Material from 3™ Workshop ATHENA

A institute
Cultural Heritage Workzhop Y e

This Workshop will feghura tha resulls of clImem cultural hamtags projects, Including PROTHEGD, CLIMA, ATHEMA, — |

EXCELEIOR and the UMESCD Chalr in Dightal Cultural Herflage — MNEMOSYNE. ™ ) .3
> % Pt
PROTHEGO .ﬁt“" A ExCELSI MR -

- MNeapaolis
—_— s Unfiversit_v
=== Reeon] Iﬁ- - Pafos
= M L

isprs

i - Find us on
ﬂFacethk
Information Extraction from Laser Scanning Data Workshop stz by DpenSgiutions
oFganized with the ISFRS WE K5

TR 3Im of g S2EEKN 5 10 PrESant rasaanch Camas out LEIng L3ser Scarning o313 3t difersnt CaISE Br Sitner terestn
or @anial applications. The contributions may conslder tha use of Lager Scanning data In Integration with othar gac-spatial
Infeemation ar oplical Imagary. The applicalion damalns could b= (bt not Imisad 10 sunveying, maritarng and mapging a1
a taritorial andiar urban scake,

The avent ks apan and fres to 3l reglsizred panticipants.

S0 harr—

Earth Obszervation for the Coastal and Marine Environment

The warkshop will Tocus on the SE0-DWWARF projecl, whose main abjeciva |e ta realize the contani-baeed search of earth
obsarvation (EC) Images on an application epacific basls. Queries such 3 "Calculale e rate of Incrazsing chiarophyll in
the batic eea” will b= anewered by the SE0-DWARS, helping ueem to refreve e appropriata £0 Imagee for thelr specific
neads o akart tham when 3 spchic phanomanan ocecurs.. The maln res2arch and Innovation of the praposed project e the
tridging of ™e gap batwean the raw Infarmation that remaote s2nsing Images provide and e knowledga galned from the
maring application domain i refrieva relevant 1o 1ha eemantic query data.

The event ks apan and free to 3l reglsiered panticipants.

ATHENA Weorkzhop on Geo information systems (GIS) - [epan for pubiic]

In thie WorKERDR, We will coves the fundameantale of GIS. What ls GIST What ks R ueed far? What are tha maln pans of 3
GIS? Which saftwara can ba used 1o 68t up a SIST Furthsarmora, yau il ;El.i"l Il gl". o E:G'TFIEE of web-basad SIS
that show-3Ee how SIS can be usad 1o disseminaie data and Information 92 3 wide user graup. Hera, you will alss k=arn

about Opan Geoepatlal Consortium and thalr slendarde swch a5 Web Mapping Sarvica (WME) and Catalogue Service far
tha Wab {CEW) 1o make SIS wonk In 3 dsirioeied warkd.

Hands-On Workshop on working with GI5 [closed for 15 — 20 people]

In this hande-on warkshop you will dirzctly start to work wih QGIS (hHps:Asww.qgks.org). Afler 3 genaral introducsion ta
QIE 2nd Hs plugin mechanism, wa will pracicaly work with what we hava Izamsad In the warkshog on 312

Reguirements

QGIS 218 (Las Palmag) (LTR) hitpe:fwiw.qglE.org/en/s e fonssars/download. him

Grant Agreement no 691936 [PUBLIC] 11



D4.6— Material from 3™ Workshop ATHENA

3. List of Participants

Twenty-Four participants attended the Workshop coming from various European and
international institutions, representing both the academia, industry and research centers. The
majority of the participants were from the Cyprus University of Tecchnology.Supporters of the
project such as the Department of Antiquties of Cyprus have also the opportunity to follow

the specific workshop.

— H2020-TWINN-2015 - Remote Sensing Science Center for Cultural
Cyprus Heritage -ATHEN A
][ ?(fcl;im]lw of # Topic: 3" ATHENA workshop (WS3)
ology Canvigin Namonai Niicha DLR Date: 27 March 2018

Venue: RSCy 2018, Paphos, Cyprus

List of partcipants
A | NAME ‘ INSTITUTION CONTACTDETALS |  SIGNATURE
i gfgiuu Q%%M Led %:gef;i%@
B =
Tt | Pt e oty Sty
L lcur  eecdte
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4. Minutes of the workshop

" ATHENA Workshop on Geo information systems (GIS) ", Paphos,
Cyprus, March 27th 2018

First part: Presentation on the fundamentals, usages, software and standards iof GIS
Verena Jaspersen (DLR) presented some fundamental concepts geographic information
systems. GIS can be thought of as an umbrella under which we find hardware, software,
methods, data, network and people. So GIS is not just software, or just data.

We saw what space, distance and location can mean in a GIS. Furthermore, the difference
between spatial data and attribute data was highlighted by some examples. Different ways of
representing spatial phenomena were shown, and how they can be then assembled in GIS
layers.

GIS is applied in many different disciplines to solve many different problems. There are many
free and open source, but also commercial GIS Desktop applications available to work with,
but also a bunch of software to bring GIS to the world wide web. A common GIS web
infrastructure was shown, and the problem described how to share spatial data within such a
spatial data infrastructure. The need for standards was discussed. Here, the open geospatial
consortium (OGC) plays a crucial role, so the consortium was introduced to the audience.
The audience learned which standards are propagated by OGC and how the communication
pattern roughly worked in OGC Web Services. The difference between ISO and OGC was
shown as well. The WMS Standard was demonstrated in a live demo. Verena Jaspersen
showed the underlying communication between a web site and a WMS Service to

demonstrate the former described communication pattern.

The Infrastructure for Spatial Information in the European Community (INSPIRE) plays a
crucial role in the data exchange efforts within all EU countries, therefore the presentation
also covered the main goals of this initiative. There is also an implementation of INSPIRE

existing for cyprus.

Last but not least, the topic of metadata was addressed in the presentation, why metadata
about data is needed, and how this data can be encoded in XML in a standardized way.
Verena Jaspersen demonstrated the use of metadata in the already finished project
WISDOM (http://wisdom.eoc.dIr.de, on this project page you also find a link to the developed
information system) and also showed the basic communication pattern between the client

(the browser) and the OGC Catalogue service for the web.
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Second part: Hands-on session

In this hands-on session the participants learned how to work with QGIS. We used the
version QGIS 2.18. The sessions was structured as follows:
1. download sentinel 2 scenes from sci hub
load different layers to QGIS
create new vector layers by digitizing
merge and style vector layers

o > oD

use composer to desgin a map for printing

1.) As sentinel imagery is free and with a quite good resolution, the participants were
introduced to the Sentinel Science Hub (https://scihub.copernicus.eu). The participants could
search data by applying different filters. Verena Jaspersen provided already downloaded
sentinel 2 images and distributed them among the participants as the download would have
taken too long during the session.

2.) In QGIS there are different ways to load data to the During the session, we have seen
how to add a WMS Layer from a WMS Service (namely https://geoservice.dlr.de).
Furthermore, the participants were introduced to the plugin management and should install
the Open Layers Plugin. This plugin allows to use services such as bing, google maps and
OSM. Then, the we loaded the sentinel 2 scenes (bands 4,3,2) to QGIS and built virtual
layers so that the three bands can be visualized as one optical image. The different sentinel
2 scenes needed to be merged and the color tables harmonized so that the scenes looked

similar.

3.) With the sentinel 2 images as a background, we started to create new vector layers by
digitizing objects. The main idea was to create a land cover classification, so objects of
interest were water bodies, agricultural fields, forests, etc. The participants learned how to
use the digitizing tool set to create vector layers for each class with respect to the correct

coordinate system.

4.) The created vector layers of step 3. were then merged into one layer. We also used the

QGIS styling capabilities to color the different classes in a nice and intuitive way.

5.) In this part of the session, the participants should use the QGIS composer to create a

nice looking, printable map, that provides information on the created land cover classification.
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A title, abstract, legend information, north arrow, credit etc. should be placed on the map so

that users of the map are well informed about the information they see.

Step 5 could not be demonstrated anymore, as we ran out of time. But on the hand-out for

this hands on session, detailed description is given, so that the participants can try to solve

that later on.
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5. Photos from the Workshop
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ANNEX
PRESENTATIONS OF THE WORKSHOP
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Earth Observation Center (EOCQ) re.itz

German Remote Sensing Data Center (DFD) Berlin-Adlershof

Director: Stefan Dech II

@Wirzburg

Remote Sensing Technology Institute (IMF)
Director: Richard Bamler

unchen
Oberpfaffenhofen

~ 350 staff at EOC

~40 staff at Universities
(TU MUnchen, Univ. Wirzburg,
Augsburg)

~ 250 scientists

— ca. 53 % third party funding




System approach at EOC

Atmosphere
Thematic Products

Geo-Research Land Surface
eo-Information Systems

Sensor Technologies
Method Development
Basic Processing

Geo Risks/ Security

IMF I DFD Water and Cryosphere

‘ I ‘ Transportation / Energy

Payload Data Ground Segment
IT- Development, Engineering, Operations User Services

World Data Center (WDC)
DFD Emergency Mapping (ZKl)
Airborne Optical Remote Sensing
(OPAIRS)
German Satellite Data Archive
(D-SDA)
Maritime Safety and Security Lab

Earth Observation Missions
TerraSAR-X, TanDEM-X, Sentinel-1, Sentinel-3, Sentinel 5P, NOAA, Terra/Aqua, Landsat, FireBIRD,

TanDEM-L, Enmap etc.
i DLR
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Agenda

e Introduction to GIS
 What is GIS
» Thinking about Space, Location, Distance

» Understanding Geospatial Data Models
* GIS Applications and GIS Software
* GIS and the Need for Standards
* Open Geospatial Consortium and OGC Standards
* INSPIRE: the European Initiative

 Metadata: Data about Data

i DLR
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What i1s GIS

GIS is a computer based system to aid in the

Collection
Maintenance
Storage
Analysis
Output
Distribution

of spatial and non spatial data
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GIS as an Umbrella

Hardware

Methods Software
Data Network

People

https://learn.canvas.net/courses/464/files/238860/preview?verifier=4Yg61PzISQCTViw
simGQrRk4y4QdwPIN57fquJjk
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Thinking about Space

Absolute space

Topological space Cognitive space

@ Schnellbahnen im Minchner Verkehrs- und Tarifverbund

=2 =0 m
s

MM s *
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{3
g ot

el 475

https://www.u-ba
schnellbahn1972februar.jpg

hn-muenchen.de/bild/sehrgross/ http://www.beruehrungspunkte.de/wp-

content/uploads/2011/05/Bildschirmfoto-
2015-02-24-um-14.15.12.png
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Thinking about Location

absolute location

North Pole

-9 ¢ 5
South Pole Prime Meridian ™

https://thumbs-prod.si-
cdn.com/OrQSHAWkucV100dmyJVN8MI0sS4=/800x600/filters:no_upscal
e()/https://public-media.smithsonianmag.com/filer/5c/ea/5cea567c-050b-

432a-834f-fc94dcblb49e/coordinates.jpg

relative location

South of Turkey

::}\\\ ”"’:’

"I'X‘P‘

North of Egypt

i DLR

nominal location

9/11

cognitive location

http://meia-

cdn.sueddeutsche.de/image/sz.1.1108264/920x content/uploads/2012/04/Flosslaende-Munchen-
613?cropRatios=0:0-BiGa- Surfen-2012.jpg

wwwé&cropRatios=3:2&cropRatios=2:3&method=
resize&v=1355628030
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Chart 9

DLR.de -

King about Distance
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absolute distance
~460 km
relative distance
~6 h
cognitive distance
Personal feeling
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Understanding Geospatial Data Models

 spatial data (where):

specific location

« attribute data (what):

specifies what is at that location
stored in a database table
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Types of spatial phenomenon

smooth

A

»
L

discrete

continuous

https://www.e-education.psu.edu/geog486/sites/www.e-
education.psu.edu.geog486/files/image/L05_fig01.jpg
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Attributes

Attributes of Recent Earthquakes

Object ID | Earthquake Date | Depth | Earthguake ID | Latitude |Longitude | Magnitude |1
D2263583 12/15/2011 9.4 60291161 19.3043 -155.2217 2.8 £
S2263587 12/15/2011 2.9 60291156 19.3808 -155.282 2.5 :

52263599 12/15/2011 650.9 c0007727 13.0353 -38.6686 4.9 =
4

Record: EHEEE Records (0 out of 29 Selected) m [ Commit"| m +d 'j_;j

http://doc.arcgis.com/de/maps-for-sharepoint/arcgis-map-web-part/GUID-AF491B84-
B33B-4CFD-8929-88D4E53D2F45-web.png

=2 Options * Q@ Zoomto [ Clear Selection (& Refresh

Cities Continent World

OBJECTID POP_RANK « CITY_NAME POP

144 1 Sao Paulo 10021295
451 1 Bogota 7102602
1104 1 Cairo TT34614
a5 1 Lima 7737002

https://doc.arcgis.com/de/web-appbuilder/create-apps/GUID-62B44A73-C4EO-
41F7-9C03-A65B7BCD4667-web.png
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Storing descriptive Information

DLR
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Types of Spatial Data Models

: »
Vector Data o i Raster Data
“ x o 3 .::::
Formats X : " Formats
* Digital Line Point features Raster point features e Geo TIFF
Graphs (USGS) -  IMG (Erdas
- GML : Imagine
« GeoJSON - « JPEGZ2000

» Shapefile (Esri) g  netCDF-CF

Line features Raster line features

Palygon features Raster polygon leatures

http://gsp.humboldt.edu/olm/Lessons/GIS/08%20Rasters/Images/convertingdatamodels2.png
- - R : e | S, o W
DLR ¥ i/ G
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Application of GIS

GIS Is Being Applied Around the World

Across Many Disciplines, Professions, and Organizations

= Network Analysis
Resource

Inventories  Land

Incident Mapping Spatial Measurement

Watershed |

Site Selection Analysis

Transportation
Modeling

Resource
Exploration

Management

Spread and Geoprocess

Ti hic Analysi:
S | pis wiiue Diffusion Modeling

Becoming an Instrument of Evolution

http://www.esri.com/news/arcnews/fall07articles/fall07gifs/p3p2-1g.jpg
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GIS Desktop Software

ArcGIS &9 esri

QGIS QGIS

Geomedia (a‘ HEXAGON

Pr " GEOSPATIAL
1 AN

SAGAGIS -
T

Mapinfo Professional
{\ AUTODESK pitney bowes ()

AutoCAD ¢\ AUTODESK.

https://gisgeography.com/free-gis-software/ https://gisgeography.com/commercial-gis-software/

i DLR
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GIS Software for the Web

A ) - Web Server

i T T

" »/

//. MlitSlmr \‘\

INFRASTRUCTURE DESIGN FOR MAKING YOUR OWN WEB-GIS APPLICATION WITH OPEN SOURCE GEOINFORMATION TECHNOLOGY —
Scientific Figure on ResearchGate. Available from: https://www.researchgate.net/Structure-of-Web-Mapping-Web-GIS_figl_316788084 [accessed 23 Mar, 2018]

DLR
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CU member states

GIS: Need for Standards E
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GIS: Need for Standards

Exchange
Standards

-
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GIS: Need for Standards

Web Processing Service (WPS)

Catalogue Service for the Weh [C5-W]
*Registers for Services

Web Map Service {WHS) *Ontalogy
*Flat Images “isualization
*Descriptian

Web Feature Service (WFS) *EML Application

*Geospatial data
*Support Transactian
Semantic Sensor Web {55W)

Sensar Web Enablement (SWE)
Geaspatial Semantic Web (G5W)

TML

SensorML Web Coverage Service [W{S)
*Geospatial types
*Gridded data with GML Metadata

http://commons.esipfed.org/sites/default/files/skitched-20120424-161559.png
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Open Geospatial Consortium O GC®

Making location count.

\, S

http://www.opengeospatial.org/

 OGC is an international standardization organization
» Definition of standards for geospatial content and services,
GIS data processing and data sharing

* Using a standard like OGC, the interfaces are compatible

i DLR
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Open Geospatial Consortium

OGC Membership Distribution

3

W Europe

Standards Development is not easy!

http://slideplayer.com/12364829/73/images/1

1/0GC%3A+Membership+Distribution.jpg

= Not For Profit

miyyinet
« Requires collaboration on a global basis G
* Requires consensus by many organizations
* Requires give and take _ E
b J OGC User Community 858
* Requires repeatable processes P g :é
ERT

s-140515081119-phpapp02/95/ogc-standards-

relevant-to-isprs-5-638.jpg?ch

i DLR
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Differences between ISO and OGC

 The OGC Standard development process is transparent and consensus
oriented

» Workflows are defined
« Standards are freely available — ISO Standards need to be payed for
« Agreements with ISO are arranged if possible and necessary to avoid conflicts

» |SO Standards are more like laws

®
il | International
Iso Organization for
Making location count. p\"2 gl | Standardization

https://www.spar3d.com/wp- http://tgtconsultant.com/wp-content/uploads/2016/08/ABOUT-
content/uploads/2014/12/0GC_LOGO_real.jpg I1SO.jpg
" 0

el
DLR e

. o L
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OGC Web Services (OWS)

CSW - Catalogue Service for the Web o
WMS — Web Map Service LS’
WFS — Web Feature Service )
WCS — Web Coverage Service 0
WPS — Web Processing Service

SLD — Styled Layer Descriptor %
GML — Geographic Markup Language g
Simple Features for SQL LBL

http://lwww.eclipse.org/community/eclipse_newsletter/2014/march/images/articlel
.1.png

i DLR




OGC Web Services: Communication Pattern

What can

you do? Here..

Read this!

HTTP Request: GetCapabilities

J<Service>
<)éervice>
Capabiliti
Qpabilities Document <“§pa ilities>
</Capabilities>
~% <Layer>
<ILayer>
Great! Give Get Metadata, Map, Feature, or Coverage
. Here
me data © )
you are!
Data
- Server

Copyright © 2010, Open Geospatial Consortium, Inc.
Vi’ gz %
5 . <3
DLR " .
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Advantages of Using OGC Standards

* You can exchange data easily, as you provide interoperable services
* You avoid redundant data management: this saves a lot of money!
* You can easily access up to date datasets
* You are independent from software vendors

—> All are speaking a “common language”

i DLR
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OGC Services: Demo WMS

» https://geoservice.dlr.de/

# EOC Geoservice  About  News  Services @ Maps ~
DLR

Welcome to the EOC Geoservice

The EOC Geoservice of the Earth Observation Center (EOC) of the German Aerospace Center (DLR)
provides discovery, visualization, and direct download services for a selection of the geospatial data
hosted by the German Satellite Data Archive (D-SDA). Based on web technologies and running on

high-performance hardware large geospatial datasets can be accessed through the EOC Geoservice. To
find out more, see the About page or take a look at the Geoservice Flyer.

Latest News and Announcement

i DLR
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INSPIRE

Infrastructure for Spatial Information
In the European community

» aims to create a European Union spatial data infrastructure for the
purposes of EU environmental policies and policies or activities which may
have an impact on the environment.

» Focused on sharing of environmental spatial information among public sector
organisations =» semantic interoperable services

» Based on the infrastructures established and operated by the Member States
of the European Union

» The Directive came into force on 15 May 2007 and will be implemented in
various stages, with full implementation required by 2021.

https://inspire.ec.europa.eu/

i DLR




DLR.de ¢ Chart30 > GIS > Verena Jaspersen > March 2018

INSPIRE In your COuntry https://inspire.ec.europa.eu/INSPIRE-in-your-Country

About | Contact= | Terms of use | Privacy Policy | Legal Motice | Cookies English (En) -

S INSPIRE KNOWLEDGE BASE Search Q

* gk

European . . . -
Infrastructure for spatial information in Europe

European Commission > INSPIRE > Toolkit > INSPIRE in your Country = Cyprus

Home Learn Impler

3 ¢ KYTIPIAK PATIA | .
s TMHMA KTHMATOAOTIOY KAI XQP pra) MYAH TIATIOATEES HAEKTPONIKEE AITHEEIZ [AOHTHEH SE XAPTEE TEQ-TTYAH INSPIRE"

5
2
:
5
pr -
L

Community

Data and Service Sharing
Data Specifications
Implement

INSPIRE

INSPIRE in your Country
Learn

Maintenance and
Implementation
Metadata

MIG Workprogramme
Monitoring and Reporting
Network Services

Spatial Data Services
Use

HAekTpOVIKEC AITHOEIC

Kahwoopioare otnv HAekTpoviki] MuAn Tou Tunparog Kmparohoyiou kal XwpopeTpiag
(Amaireitan Eyypagr) oto Zootnpa «APIAANH»)

MAnpogopieg yia HAekTpovIKEG YTTNRETIEG Kol Eyypagr] oTo ZuoTnpa «APLAA

PP IS IPE PP VPO IIS

DLR
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Need for Metadata: Data on Data

Catalogue and structure data for better searching

=>» Users can asses the suitability of a dataset for a particular application

Alice Card Catalogue Books
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Need for Metadata: Data on Data

https://www.dpconline.org/images/metadata.pn

Which region
does it cover? o
Which _ _
How was it Who is the point
produced? of contact?
What about quality? Where can | get this

o
Who provided dataset:

the metadata?

o g
99
FUR=
39
CDCYJ
= £
n o
O +
S
80)
c
)
=68
>
TE
= 8
£ €
s O
=
o Q
<g
n O
[oRNe]
2 0
e e)]

january-iap-2016/res-str-001liap16.jpg

Metadata provide answers to these questions!
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Metadata & OGC Catalogue Service for the Web (CSW)

o=
[]
[
®
L]
L]
[}
]
m
[}
L]
[}
[}

Search
for Data

XML

DLR
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Metadata & Catalogue Service for the Web (CSW)

£

NN

A cawoguie  JIWAL cawogue  JRWAL_ catalogue

l ‘XML l ‘XML l ‘XML
- - ISO Standard

OGC CSW

Qnstitute A J \lnstitute B j Qnstitute C /

i DLR
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Metadata: Important ISO Standards

‘ ‘ ‘ ISO Standard

¢ |1SO 19115, 19119 defines what information has to be given
« Based on Content Standard for Digital Metadata of Federal Geografic
Data Committee (FGDC), USA
« Mandatory elements (they MUST be given)
» Optional elements (they CAN be given)
—> Definition of domain specific Profiles possible

* |SO 19139 defines how the information can be encoded in XML

i DLR
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Metadata: ISO Standard by Example

Title

Land Cover Classification 2010

Alternate title

Land Cover Classification for Dongying Municipality 2010

Date

2013-08-22T16:33:47 (creation)

Language

En

Abstract

Supplemental

Description of Attributes 3: clouds; 1124: shrubs; 2121: bare soil; 2122: tidal flat; 2211:
aquaculture; 2212: water reservoir; 2213: brine ponds; 2221:clear water;2222:sediment-

Information rich water;2223:polluted water;11111:dry crops;11112:irrigated crops;11211:broadleaved
trees;11231:saline meadow;21111:sparse built-up area;21112:dense built-up area;

Credit German Remote Sensing Data Center (DFD) German Aerospace Center (DLR)

keywords Land Cover, Land Cover and Landuser T B X

keywords China, Shandong (place).

keywords Remote sensing, Land Cover Classification (discipline).

keywords Remote sensing product, Landsat5 (sensor).

7
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Metadata: Profiles for Different Disciplines

Humanities
General cading Initiative (TE)
*Dublin Core (DC) al Resources
=Metadata | = Association Core (VRA)

Archives/Repositories
*D-Space Metadata
*Datastak Minimum

Metadata

Social Science
*Data Documentation

Initiative (DDI) Metadata

Standards

Matural History Geographic/Geospatial
*Darwin Core *Federal Geographic Data
sintegrated Taxonomic W = Committee (FGDC)
Information System (ITI5) Sciences *150 19115
— =Gepspatial Interoperability
Framework (GIF) %

Earth Science

*Directory Interchange Ecology

Saand Fgr;n?:;[!m;l hen *Ecological Metadata
Standard for the Exchange Language (EML)

of Earthquake Data (SEED)

https://s3.amazonaws.com/libapps/accounts/3908/images/metadatastandards.png

i DLR
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Metadata: Demo CSW

* http://wisdom.eoc.dlr.de/

WISDOM

Language :
EIE English v

eMail Address :

Password :

Login Register as a new user

Forgotten your password?

About the WISDOM SYSTEM Data in the WISDOM SYSTEM

The WISDOM Information System is the central access point for all data The WISDOM System holds a large amount of data. Geo database
generated by the WISDOM project’s partners. It is a web-based consists of administrative boundaries, river and transportation networks,
Geographic Information System that follows widely agreed international and many others. Time series data derived from satellite imagery show
standards. Everyone is welcome to register as a new user (see the login inundated areas, water quality, and soil moisture. Other remote sensing
box) for the WISDOM System and browse through the data and information products are land cover and land use classifications or sealed surfaces.
products already gathered. Log in and access the functions of our Hydrological and hydraulic modeling results depict flood pattemns in
WISDOM System via the internet by using your favorite browser, such as different scenarios. In-situ sensor measurements show parameters such as
Internet Explorer, Firefox, or Google Chrome. Or go to the Website of the water level and discharge, temperature, pesticide concentrations and
WISDOM Project to read more about the project. others. Statistical data cover topics like aquaculture and agriculture, health,

or economic development. An organization database not only shows
players in the water sector but also legal documents issued in recent years.
Start exploring now!

Imprint  Terms of Service Partners and Cooperation

ey %
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GIS Architecture: Distributed Processing with WPS

=~ UKIS UPS Client / Applications
—— Map Viewer and Process Executor

l & A
Results Results

UKIS Processing

Service (UPS) AL

Results

Systemn |
Clustar

Shell / Python
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Wrap Up

 What is GIS?
» GIS Software

« Standards to bring GIS towards a Geospatial Data Infrastructure (GDI)
« OGC OWS

e |ISO and Metadata

» GIS Architecture Examples

i DLR
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Thanks for your attention!
Any guestions?

i DLR
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Understanding Coordinate Systems and Map
Projections

Datum

North American Datum of 1927 World Geodetic System 1984
(NAD 27) (WGS 84)

North American Datum of 1983
(NAD 83)

i DLR
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3-D Coordinate Systems

I atituda 1 nnnitnda

Latitude Longitude

Equ
Equator

Prime
Microsoft lustration meridian

Mick

http://www.learner.org/jnorth/images/graphics/mclass/Lat_Long.gif
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coordinates

Degrees minutes secodns:
34°56'09.8"N 32°51'48.3“E

Decimal Degrees:
34.936044, 32.863425

i DLR
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https://ww.google.de/maps/place/34%C2%B056'09.8%22N+3206C2%B051'48.3%22E/@
34.9360457,32.8625934,303m/data=!3m2!1e3!4b1!4m14!1m7!3m6!1s0x14del1767ca494d

55:0x324¢3c807fc4146e!2sZypern!3b1!18m2!3d35.126413!4d33.429859!3m5!1s0x0:0x0! 7e
218m2!3d34.9360437!4d32.8634251?dcr=0
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2-D Coordinate system/ Cartesian Coordinate System

Quadrant Il F { Quadrant |
y-axis )
fffx-coordlnate
3]
L _
y-coordinate
Olrigin
]
i . . -
X-g%is
Quadrant Ill Y Quadrant IV

http://faculty.wlc.edu/buelow/PRC/grid2.gif

i DLR
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2-D Coordinate system/ Cartesian Coordinate System

« Universal Transverse Mercator Coordinate System (UTM)

1-60 zones
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Chart 51 > GIS > Verena Jaspersen > March 2018

Map projections

Concept of map projection /

Flattenable surfaces

Flat maps

https://2012books.lardbucket.org/books/geographic-information-system-
basics/section_06/8c5c63aacfa3743ed4962745a77d782c.jpg
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Projection Properties

Major properties

)
( |

area and shape

Minor properties

\
/ \

distance and direction

i DLR

—

map distortion

True directions
True distances
True areas
True shapes
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Map Projections

Equal area projections

World Cylindrical Equal Area Projection Map

1B AS0RQUOTW  120°00"W  BOFONONW BOPICMW  30°DUW 0RO GOE  BIMOE  G000E  120°00°E  1S0°0WE  180°00°

Conformal map projection
e L e - ZUAN Mercator projection

T

18000 ASF00W  1Z0°00°W  GEDUW  BUTOW  A0D0W oo 3°0OE B0N0ONE 00°00"E  120°0'0°E 1S0°0NYE 180°0V"

http://www.emapsworld.com/images/world-cylindrical-equal-area-
projection-map.gif

Hammer-Aitoff projection

https://upload.wikimedia.org/wikipedia/commons/thum
b/f/f4/Mercator_projection_SW.jpg/350px-
Mercator_projection_SW.jpg

http://www.quadibloc.com/maps/images/hammer.gif
DLR / ' -
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Map projections

Equidistant map projections

Equidistant cylindrical map projection

http://geophysics.eas.gatech.edu/classes/Intro_ GMT/gmt_www/gmt/
doc/html/GMT_Docs/img147.png

i DLR

Azimuthal map projection

Palar Lambert

http://northstar-www.dartmouth.edu/doc/idl/html_6.2/images/maps06.gif
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Combining Map projections

Equal Area Equidistant Azimuthal

Equal Area

No - No Yes
No No - Yes
Yes Yes Yes --

http://lwww.spatialquerylab.com/FOSS4GAcademy/Lectures/GST101/L3/Understandin
g_Coordinate_Systems_and_Map_Projections%20output/story_htmI5.html
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: Command,
- Basic Usage of QGIS

1. Get Data: https://scihub.copernicus.eu Open hub,
sign
up/login,

2. Search for data for Cyprus and download if needed (Data is rather big, so
download takes some time

€8a opemicus Copernicus Open Access Hub 20 A

(=]
o™ = A ” S Y y ¥ Erdem|i_ g8
= sentinel 2 4 teid
3 Kjzkalesi
- Display 1 to 25 of 2189 products. - ) *
~

order By: Ingestion Date 4 Gllnary @

Request Done: sentinel 2 AND ( e
footprint:Intersects(POLYGON({(31.895276 196553436 Lo
34 42788783752607,34 6437667133308

e Y

$2B_MSIL1C_20180220T081949_N0206_R121_T36SXE_2...

Downioad URL-
+ Mission: Sentinel-2 [nstrument MSI Sensing Date: 2018-02-20

FE] [ME 52B_MSIL1C_20180220T081949_N0206_R121_T36SXD_2...

{ Download URL: i 1#Pron
Mission: Sentinel-2 [nstrument MSI Sensing Date- 2018-02-20

s S3A_SR 2 _LAN 20180218T075922_20180218T0849

Download URL: sl 1/Pro
Mission: Sentinel-3 Instrument SRAL Sensing Date: 2018-02-

no
QUICKLDOK

BN R s3A SR 2 LAN__ 20180218T075922_20180218T0849 .

Download URL:
Mission. Sentinel-3 [nstrument SRAL Sensing Date: 2018-02--

no
QUICKLODK

7Y S0 S2A_MSIL1C_20180218T083011_N0206_R021_T36SVE_20. .
L~ I - -

25 v < < page:ofs& RS H CLOSE

Pan Box Polygon Clear

Working With QGIS: Load Different Data To Map

1. Open QGIS 2.18.15 and start a new Project Project > Project
Properties > check
enable ‘on the fly’
CRS information
coordinate
reference system:
WGS 84/ UTM zone
36N (EPSG:32636)

2. Add WMS Layer from https:/geoservice.dlr.de: Layer > Add Layer >
Add WMS/WMTS
Layer



https://geoservice.dlr.de/

ATHENA

Remote Sensing Science
Center for Cultural Heritage

/% Create a new WMS connection

Connection details

DLR fiir Luft- und Raumfahrt

MName geoservice.dlr.de Basemap
URL https: f/geoservice.dlr.defeoc/basemap fwms
Authentication Configurations |

If the service requires basic authentication, enter a user name and optional password

User name

Password

Referer
DPI-Mode | all

Version

Ignore GetMap/GetTile URI reported in capabilities

Ignore GetFeatureInfo URI reported in capabilities

Ignore axis orientation (WMS 1.3/ WMTS)

Invert axis orientation

Smooth pixmap transform

./ Add Layer(s) from a WM(T)S Server

Layers Layer Order | Tilessts Server Search |

geoservice.dir.de Basemap

New | em || oo

Load Save Add default servers

| |name Title

EOC Basemap Ma

p products within the Earth Observa

b1 Layer-Group ty;
2 baseoverlay baseoverlay Layer-Group type layer: baseoverlay
3 deantopo2:dean.. deantopo2:dean. . L p type layer: d ch
4 r 1 r 1 Lay ip type layer: noaa:etopol
5 d udem:eud Lay ip type layer: eudem:eudem
5 Lay ip type layer:
7 Lay ip type layer: gshhg:gshhs
8 iitemap iitemap Layer-Group type layer: iitemap
Image encoding
® PNG PNGB () JEG ) GIF ) TIFF () 5VG

Coordinate Reference System (151 available)
Tile size

Feature limit for GetFeatureInfo

WGS 84 / UTM zone 35N

Use contextual WMS Legend

Layer name | basemap

1Layer(s) selected

Change

Add Close Help

Plugins allow you to extend the functionality QGIS offers: Use Well

Known Services for your Map

Use Services such as Bing, Google, OSM

Load Sentinel Data into QGIS (layer panel)

Sentinel 2 Data comes in different bands.

Visual bands are 4 (red), 3 (green), 2 (blue)

Deutsches Zentrum

Give a name

URL:
https://geoservice.dl
r.de/eoc/basemap/w
ms

click OK

choose 1 basemap
and click Add

Plugins > Manage
and Install Plugins >
Open Layers Plugin,
install plugin

Web > Open layers
plugin: e.g. Google
Maps

Browser panel >
browse the

files, GRANULE,
IMG_DATA,drag
and drop of band
2,34
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8. Build virtual layer in QGIS to display all 3 bands in one Raster >

Miscellanous > Build
Virtual Raster

./ Build Virtual Raster (Catalog)

se visible raster layers for input
Choose input directory instead of files

Input files [

Qutput file D:/01_Projects/Athena/truecolor.vrt

Resolution [):\‘-'E\ age

Source NoData [0

Target SRS (

[ow projection difference

X Load into canvas when finished

Select

gdalbuildvrt -separate D:/01_Projects/Athena/truecolor.vrt D:/01_Projects/Athena/truecolor.vrt D: fsoft/Test-

52/52A_MSILIC_20180129T083211 NO206_RO21 T355VD_20130129T 122059, SAFE/GRANULE/LIC_T365VD_AD13603_20180129T083908/IMG_DATA/T365VD_20180129T083211/B04.1p2 D:fsoft/Test-
52/52A_MSIL1C_20180129T083211_ND206_R021_T365VD_20180 129T 122059, SAFE/GRANULE L 1C_T365VD_AD13603_20130 129T083908/IMG_DATA/T365VD_20180129T083211_B03.}2 D:fsoft/Test- D
52/52A_MSIL1C_20180129T083211_NO206_RO21_T365VD_20180129T 122059, SAFE/GRANULE L 1C_T365VD_AD13603_20180129T083508/IMG_DATA/T365VD_20180129T08321138024p2

Check ,separate”
Check the correct order of bands!

9. Do the same for two Sentinel 2 Datasets. Between the steps, switch
off the layers you already created and the bands you don't use.

": B
A :,""._2‘2
»% |- Femd
§-| to::-m»
10. Merge the two raster datasets (if you do it for all 5 datasets, it will Raster >

take a lot of time) Miscellaneous >

Merge
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Choose input directory instead of files

Input files =ritruecolor_sxe.wrt Select...
Cutput file _Sentinel_merge. tif Select...

Mo data value |D v |

Place each input file into a separate band

Use intersected extent

Grab pseudocalor table from the first image
» Creation Options

Load into canvas when finished

gdal_merge.bat -pct -of GTiff -0 D:/Nina/test-
=2fArbeitsordner/Zypern_Sentinel_merge. tif D:
Mina\test-s2\Arbeitsordner\truecolor _svd.vrt Dt
Mina\test-s2\Arbeitsordner\truecolor_sve.vrtD:
Wina\test-s2\Arbeitsordner\truecolor _swd.vrt D:
Mina\test-s2\Arbeitsordner\truecolor _swe.vrt D:
Mina\test-s2\Arbeitsordner\truecolor_sxe,vrt

Working With QGIS: Create New Layers by Digitizing

Create a layer with two or three different land cover or land
use categories

11.  First: Create new shapefiles (for each category one) Layer > Create Layer
> New Shapefile
Layer
12. > Polygon
Type >WGS 84 /UTM
©) Point ©) Line zone 36N

(EPSG:32636)

File encoding [System

’Sel-eched CRS (EPSG:4325, WES 84)
New field

MName  area

Type |Whole number

Length 10 Precision |

[ 17} Add to fields list

Precision

| *

1) Remove field

[ o J[ canct J[ reo |

Seite 4



Remote Sensing Science
Center for Cultural Heritage

13.
14.

15.

16.

17.

18.

19.

New field: you can add many different attributes (name, area...)

Start editing

DEBEERE 4 0@

the polygons

- Raster

@

2R}

Web

V7B c-BrE=<0E =QR

(;

Browser Panel

LETHO

B X

[ | Project home
[ 1] Home
Favourites

< [

1[0

Layers Panel

«ml‘veu'_it?rﬂ

. forest

waterbodies

B aoriculture

. Zypern_Sentinel_merge
[ B truecolor_sxe

E ' truecolor_swe

0 ' truecolor_swd

[l ' truecolor_sve

[l ' truecolor_svd

[ B openStreetMap

When you finished the polygon: right click, the attributes appear
(make sure that the id of each polygon of the same land cover/ land

use category is the same)

Stop editing

Merge shapefiles

bz

Deutsches Zentrum
fur Luft- und Raumfahrt

Right click at the
shp., toggle editing,

Add feature

Clip the polygon

insert attributes

Right click at the
layer > save layer
edits. current edits,
cancel for selected
layer(s)

Vector > Data
Management Tools
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20.
21.

22.

23.

24.

25.

ATHENA

RemoEe"Sensmg Science DLR ﬁir Luft' und Raumfahrt
use Version 2.18.15 (bug in version 2.18.14) > Merge Vector
Layers

) e Browse layers to
merge, save file

Herged

¥ Open output file fter running alganthm

e Heo0UEE

update existing attributes or add new ones Open attribute
E— table, open field
. . 5 E calculator
calculate the area with the field calculator
Field calculator Uncheck only

update 1 selected
feature, Check
update existing
field, row number
(geometry), $area

e 211 e T —

Ot e NEIIRLMATID

¥ e,

Make sure that each category gets a different color Properties, style,
categorized,
column: id, classify

Seite 6
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/. Layer Properties - N
by

£ General E Categorized

Column 123 id

Symbaol
€I Labels [

color ramp | [J1 11NN Gsource] ] [T] 1nvert
Fields =
E . Symbol Value Legend
‘/ Rendering .
. 1 forest
- Display . 2 agriculture
D 3 water body
i {.‘Q Actions
W
' Joins
\ ¥ Layer rendering
i In FELEE Layer transparency D
1" q Metadata Layer blending mode [Normal
{

Feature blending mode [Normal

Variables
L [] Draw effects

Legend [] Control feature rendering order

Style ~ J[ Cancel H Apply H Help

You can change each color/legend (double click)

26. Use Composer to design your own map Project > new print
composer

27.  composer for mapdesign; Your map from qgis desktop will be shown  Layout > Add map
in the map frame;
check the scale in the main properties in the item properties;
you can add a second map frame which displays something different
or an overview map (check the map in QGIS desktop)
28.  On the left side or layout: many different tools, e.g. scale bar, north
arrow, legend,
you can move your map or the map content: select/ move item or
move item content;

29. Legend: in the legend items you can choose the items for your Layout > Add
legend with + or -; you can change the font size of each group in the Legend
legend; spacing: change the space between the item groups

30. Scale bar: make sure that the scale bar starts at 0, you can add a ltem properties,
background color (white) segments, left 0
31. Insert a grid (first you have to check the frame button; make sure Grids +,

CRS is the right one)
Choose a grid type, the intervall, frame style,
Draw cordinates, chosse format

32. Insert an image; choose one of the existing images (arrow) or add a Layout > Add image
new one by searching directorie

Seite 7



33.

34.

35.

# Deutsches Zentrum
ATHENA DLR fiir Luft- und Raumfahrt

Remote Sensing Science
Center for Cultural Heritage

Overview: Besides the main map, add a smaller Map that will be Add Map >

configured to be the overview map. Overview +, choose
the main Map (map

0) as map frame

Composer > Export
as

Export

More Information found here:

= http://www.qggistutorials.com/en/docs/making a map.html
= https:/docs.qgis.org/2.18/en/docs/training manual/map _com
poser/map _composer.html
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