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1. GEO, GEOSS



Introduction: responding to global challenges

Scientific understanding of the Earth system and its
physical, chemical and biological components continues
to improve every year. But more data is urgently needed
for monitoring trends and predicting how physical

and ecological systems will evolve.

As humanity places ever greater demands on the Earth’s
resources over the coming years and decades, a greater
ability to understand global change and predict how
natural systems will respond to human activities and
policies becomes ever more vital.



Recognizing the need for better environmental
information, political leaders at the 2002 World
Summit on Sustainable Development in Johannesburg
called for urgent action on Earth observation.

Earth observation summits in Washington, Tokyo and
Brussels and declarations by three of the annual Group
of Eight (G8) summits built on this momentum.

Acting on a clear international consensus, ministers
established GEO in 2005 with a mandate to build a
Global Earth Observation System of Systems, or
GEOSS.



The cross-cutting data, decision-support products and
end-to-end information services

that are increasingly available through GEQOSS are
improving the ability of governments to promote
“green” economic growth, manage natural ecosystems
and resources, ensure food security for a global
population that may reach nine billion people by mid-
century,

respond more effectively to disasters, and address
climate change, biodiversity loss and other global
challenges.



GEOSS
10-Year Implementation Plan

THE GLOBAL EARTH OBSERVATION
SYSTEM OF SYSTEMS
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Disasters.

A number of operational systems for supporting
disaster response have made steady to strong progress.
Collaborative “Supersites’’ have been established so
that the scientific community can monitor and analyze
volcanoes and earthquakes more rapidly and
effectively; for example, Supersites have improved

assessments of recent earthquakes in Haiti, China and
Chile.



SERVIR (SERVIR — a concrete example of societal benefit that already

is being achieved through coordinated earth observation, monitoring
and forecasting).

SERVIR provides mapping for disaster response and has assisted
countries in Central America and the Caribbean to respond to
hurricanes, earthquakes and other extreme events;



SERVIR is now in the process of expanding its support to
other regions, notably Africa and the Himalayas.

Other advances include the development and
contribution to GEOSS of global, regional and national
early-warning and detection systems for forest fires;

improved access for GEO Members to the International
Charter on Space and Major Disasters and the satellite
data it provides for countries of South East Asia and
Latin America and, soon, Africa; and ongoing
observations and reports on floods, landslides and
other disasters by Sentinel Asia.



Showcase: Better knowledge about geohazards

The Geohazard Supersites initiative is a global scientific
collaboration that aims to improve scientific
understanding of the risks of earthquakes and volcanic
events in selected regions. The Supersites currently
being addressed are LAquila, Chile, Etna, Haiti, Istanbul,
Los Angeles, Naples (Vesuvius), Seattle/Vancouver and
Tokyo.

The geohazard community is also working on
establishing an earthquake Supersite for the disastrous
2008 earthquake in Wenchuan, China, to better
understand China’s worst disaster in the last 30 years.



The Supersites partnership consists of the providers of ground-based
geophysical data, such as seismic and GPS data; space agencies, which provide
satellite radar and other Earth observation data; along with scientists and
decision makers who use and analyze these data.

The initiative provides a cyber-infrastructure platform with a single web entry
point that allows fast, easy and free-of-charge access to a complete satellite
and ground-based geophysical data set derived from diverse sources and
geophysical disciplines.

The Supersites complement the International Charter on Space and Major
Disasters, which provides imagery for search and rescue operations.



Operational View

GEOSS Common Infrastructure Operational View
Nine SOciotal Benefit Areas

Earth Observations



How users access GEOSS data and information
via the GEO Portal

* The “GEOSS Common Infrastructure” consists of a dedicated web portal,
a clearinghouse for

 searching data, information and services, and a registry containing
information about GEOSS. It

* provides a “one-stop shopping” portal to help the users of Earth
observations access and search

 for information more easily. After almost two years of development, in
July of this year the GEO

 community formalized the arrangements by which leading institutions
will operate and sustain

* the GEO Portal and its underlying clearinghouse and registry.



Ecosystem Classification & Mapping
(Australia, Austria, Brazil, Canada, China, EC,
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Italy, Paraguay, USA, RCMRD, UNESCO)

* SHARE mountain stations
operational

* All ecosystem mapping
data available; DataCORE

* New maps of growing
season

* Atlas of 40 Chinese
World Heritage Sites

* Decision-making support:
ABCC program



2. GLOBAL MAPPING

https://www.gsi.go.jp/common/0001
86726.pdf



Informacne/Znalostne-zalozena

udrzitelna Informacni spolecnost

Spojeni mezi trvalou udrzitelnosti
a rozvojem informacni splecnosti

je jeste malo prozkouman.



Udrzitelny rozvoj

soubor rovhocennych aspektu:

- ekonomickych,

- ekologickych,

- technologickych,
- soclalnich,

- kulturnich,

- etickych.



,Jaké procesy je nutno brat v Uvahu pfi zvladani vyzev 21.
stoleti ?“
EXPO 2000, Hannover

Globalizace zac¢ina ovliviovat mnoho dalsich oblasti

v .  V pristim tisicileti se budeme muset naucit jak
kromé ekonomie.

zvysit desetkrat produkci pro zvysSeni
Informacni a komunikacni technologie tento rozvoj ridi. ekonomického vystupu, bez zvySovani
Svétoveé rozsirena Informacni spolecnost nam nabizi soucasného tlaku na pfirodni zdroje Zemé.

mnoho novych prileZitosti. e Z vétSiho ekonomického vystupu musi mit

Svétova populace stale dramaticky vzrista, zejména v Asii  prospéch zejména zemé Jihu.
a Africe. . L. . 1 oy 1.
* Takovato extrémni dematerializace muze byt
Neustalou podporou vyssi Zivotni Urovné pro stale vice dosaZena pouze rustem inovaci, pro néz
lidi se zvysuje tlak na omezené prirodni zdroje Zemé a zejména informacni technologie nabizeji dobry

zvysuje se riziko jejich vy€erpani v budoucnosti. potencial.



Vlastni okruhy pro feSeni problému trvale udrzitelného rozvoje na
pocatku 21. stoleti byly na EXPO 2000 formulovany takto:

e znalosti: informace,
komunikace (Knowledge:
Information, Communication),

e lidstvo (Humankind),

 zivotni prostredi: krajina, klimat
(Environment: Landscape,
Climate),

* mobilita resp.pohyblivost:
budoucnost prace (Mobility,
The Future of Work),

energie (Energy),

budoucnost zdravi (Health
Futures),

vyziva (Nutrition),

 zakladni potreby (Basic

Needs),

planeta vizi (Planet of
Visions),

otazky 21. stoleti (21st
Century)



Kofi Annan, generélni tajemnik OSN, ve zpravé pro "High-Level

Forum on City Informatization in the Asia-Pacific Region”,
Sanghaj, 1999:

»Svét je uprostied informacni revoluce. Informace a znalosti rychle
expanduji jak v oblasti kvality, tak i dostupnosti. Nové komunika¢ni
technologie prinaseji tém, ktef'i prijimaji reSeni, drive nepredstavitelné
nové nastroje pro rozvoj a rozvejovym zemim dramatické prilezitosti
pro skok do budoucnosti, a opusténi souc¢asné stagnace a poklesu, v

némz setrvavaji po léta a nékdy i desetileti.

Soucasné ale polovina svétové populace nikdy neuskuteénila
telefonicky hovor nebo si sama neprohlizela WWW.

Propast mezi témi, ktei'i pristup K informacim maji a témi, ktei'i ho
nemaji, se rozSiruje a existuje realné nebezpeci, ze svétova chudoba
bude vyloucena z informac¢ni revoluce. V rostoucim vzajemné zavislém
svété je néco, Co by mélo byt zijmem nas vSech.

Vlady, mezinarodni organizace a jednotlivci musi vSichni pracovat
spolecné v zajmu pieklenuti tzv. ,.digital divide®“, tj. nestejného
pristupu K informacim.



Joel L. Morrison,
byvaly president ICA,Barcelona ’95:

* Kartografie je ovlivhovana dvéma na prvni pohled rychlostné
nestejné se rozvijejicimi oblastmi:
* rozvojem geografického mysleni (jevici se jako pomalejsi, ale naprosto
nezbytné pro reseni problému nasi planety) a
* rozvojem technologii (jevicim se jako vyrazné rychlejsi).



Rhind 2000: Globalni prostorové orientované datové projekty -
motivy

* Politicky a vizionarsky vliv (napfr. vize NSDI prezidenta Clintona, resp.
vize Digitalni planety Zemé definovana Al Gore)

* Jevy probihajici mezi staty, jez nerespektuji jejich hranice a vyzaduji
monitoring v redlném case (napr. Cernobylska krize, ktera vyzadovala
humanitarni pomoc od mnoha zemi s minimalnim prodlenim).

* Vojenské pozadavky na utocné nebo mirové operace kdekoliv na
svété; mezindrodni harmonizace obsahu.

* Pozadavky mezinarodnich humanitarnich organizaci na konzistentni
data pro zajisténi (na makro-urovni) relativnich potieb v riiznych,
casto rozlehlych oblastech, anebo ve strednim méritku mensich
oblasti v ramci jedné zemé nebo regionu.



* Konzistentni data pomahaji minimalizovat ndklady a maximalizovat
kvalitu analytickych postupu.

* Prilezitosti pro obchod, od informace pro cestovani (napft. autoatlas)
po Siroké pouziti v "mikro-geografii”, nejblizsi bankomat, az po servis
poskytovany pomoci Web samotnymi obcany (napft. mista
soukromych udalosti). Posledné jmenované nepotrebuji bezesvé
mezinarodni mapy, ale konzistence obsahu a formy nap¥r. velmi
vyhovuje nadnarodnim poskytovatelim sluzeb.

* Konkurenceschopnost komercnich organizaci na strané jedné a
narodnich mapovacich agentur (v CR napt. CUZK) na strané druhé, kdy
obé operuji na mezinarodnim trhu a dosahuji redukce nakladu tim, ze
pracuji na zakladé konzistentnich specifikaci.
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Globalni mapy - Global Map (GM) (http://www.iscgm.org)

* Hlavnim cilem: spojit usili vSech zemi a zainteresovanych organizaci a
vytvorit a poskytnout snadny a otevreny pristup ke globalnim geografickym

o 44

informacim (GI) v méritku 1:1 mil.

* Gl pro implementaci globalnich dohod a konvenci pro ochranu zivotniho
prostredi, monitorovani hlavnich jevl ovliviujicich ZP a povzbuzeni
ekonomického rlistu v ramci kontextu trvale udrzitelného rozvoje.

* Projekt uz realizovan.

* Verze 1.0 GM demonstrovana na Global Mapping Forum v Hirosime,
Japonsko,v listopadu 2000. Vyuzita data péti zemi: Japonska, Laosu,
Nepalu, Sri lanky a Thajska. Koncem r. 2000 se pridaly Filipiny, v kvétnu r.
2001 pak Kolumbie a cervnu Australie.



UN — Global Mapping Poject — sample of accessible data
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Tematickeé vrstvy.

 Hranice: politické resp. pobfeini ¢ary; dopravni sit: silnice,
zeleznice, letisté; vodstvo; sidla (data vektorova).

Data vysSkopisna, udaje o plidnim pokryvu, vyuziti zemé a
konecné vegetaci (data rastrova).

Skutec¢né prvni pokus vytvorit infrastrukturu z datovych
vrstev Mapu svéta:

Albrecht Penck
* 5. mezinarodni geograficky kongres v r. 1891

Projekt nikdy dokoncen a oficidlne ukoncen v r. 1986.
Euro Global Map
* MapBSR
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Global Map Project

Global Map Is a set of basic geospatial information at
the scale of 1:1 million, which was developed and
verified by National Geospatial Information
Authorities (NGIAS) In the world so that it Is

considered as ‘“‘authoritative data.”

Global Mapping Project is a collaborative
International project of developing Global Map for
sustainable development, environmental protection
and disaster mitigation.



Global Map Project

The International Steering Committee for Global
Mapping (ISCGM) was established to implement
the Project. The Geospatial Information Authority of
Japan (GSI) served as the Secretariat of ISCGM for
the whole duration of the Committee from February
1996 to March 2017, and supported the Project
activities.



Global Map Project

Recognizing that the objective of Global Mapping
Project was mostly achieved by the collective
efforts of ISCGM and the participating NGIAs, the

23rd ISCGM meeting helo
adopted the resolution of d

In August, 2016
Issolving ISCGM and

transferring the Global Map data to the Geospatial

Information Section of the
Global Mapping Project

United Nations. Thus,
came to end.



Global Map Project

Access to Global Map data and relevant
Information

Global Map data and relevant information, which
had been published on ISCGM website, are
available on “Global Map Data Archive (external

link)”.

“Global Map Japan” and “Global Map Global
version” are available on this website (GSI).



https://globalmaps.github.io/
http://www.gsi.go.jp/kankyochiri/gm_japan_e.html
http://www.gsi.go.jp/kankyochiri/gm_global_e.html

2. Digital Earth; A European Perspectives -
SWOT Analysis



Digital Earth Concepts



History of the origin of the Digital (planet)

Earth:
Fathers:

!§.=== Al Gore

IIIDE
(Bill Clinton)

First international conferences:
1999: Beijing, P.R. China

2001: New Brunswick, Canada
2003: Brno, Czech Republic



Digital Earth Definitions

Technological:
Gore: A multi-resolution, three-dimensional representation

of the planet, into which we can embed vast quantities of
geo-referenced data.

Chen Shupeng, Fukui, Foresman, Guo, Goodchild
Sustainable development oriented:

Beijing Declaration, Brno discussions, Global Society
Dialogue, Global Marshal Plan)




Digital Earth
Digital Earth is a concept that aims to incorporate maps

and data — ranging from topography and population to
weather patterns and migration — into a seamless
geospatial system accessible

worldwide.

www.digitalearth.gov
www.digitalearth.net.cn
http://digitalearth03.geogr.muni.cz



http://www.digitalearth.net.cn/

www.digitalearth.gov

www.digitalearth.net.cn

http://digitalerth03.geogr.muni.cz


http://www.digitalearth.net.cn/

Understanding Digital Earth
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The Digital Earth: Understanding our planet in the 21st Century
by Al Gore

* A new wave of technological innovation allows us to collect, store, process and
display an unimaginable amount of information about our planet and a wide
variety of natural and cultural phenomena. Most of this information is
"georeferenced", meaning that it is related to a specific place on the earth's
surface.

» A difficult part of using these advantages is the flood of geospatial information -
the problem is the conversion of raw data into understandable information.

 Digital Earth: multiple views, three-dimensional representations of the planet, in
which we use a large amount of georeferenced data.



The 3rd International Symposium on
Digital Earth — Information Resources
for Global Sustainability.

Knowledge, Networks, Technology, Economy,
Society, Natural and Human Resources, Policy
and Strategy.



Major Challenges
for Digital Earth

« Big Data Management

HuadongGuo « DE Platforms implementation and
Alessandro Annoni Editors construction
Manual of - Developing an Ecosystem for DE
- Digital Earth - Addressing Social Complexities
* Diversified curricula toward DE
Education

My present for you: Manual of Digital Earth | SpringerLink



https://link.springer.com/book/10.1007/978-981-32-9915-3

Conclusions

* No single definition of Digital Earth. DE is an evolving
concept to adapt to social and technological changes

 [ts main characteristic is to promote the use of digital the
technology to study and safeguard our planet and the people
that live in

« Mastering Technologies, Understanding social changes and
Addressing societal challenges should be the raison d'etre of
the DE community

« Advances in science will be relevant if and only if we can
demonstrate their value for big issues of our society



3° ISDE Digital Earth Summit, June 12-14, 2010, Nessebar, Bulgaria
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A European Perspective on Digital Ear“f% b
- SWOT Analysis

Alessandro Annoni

Spatial Data Infrastructures Unit

Institute for Environment and Sustainability
Joint Research Centre

European Commission



DE Vision —a SWOT analysis - STRENGTHS

e DE is avery useful metaphor

e DE displays some of the
characteristics of “magic concepts”

e DE has a global dimension,
inclusive of multiple applications
and themes

e DE has a strong political backing
since the beginning

e DE has a strong technological
component

e DE provides a flexible framework
to adapt to evolving technologies

Magic Tricycle - Car Design News™ 2008



DE Vision —a SWOT analysis — WEAKNESSES
(1/2)

e DE encapsulates many different concepts

— e.g. information system, infrastructure to
visualise and access geo-information, a virtual
model of the Earth (or parts of it), an
approach to explore the Earth system...

e The DE Vision has

— Ambiguities on its nature: political, vs.
academic, vs. a technological initiative

— Ambiguities on main target audience: policy-
makers and planners vs. scientific community
or the general public

— Unclear research focus, which may reduce
interest in the scientific community

National Center for Supercomputing Applications

e DE P}gs uneven visibility in different regions of the University of llinois
wor



DE Vision —a SWOT analysis — WEAKNESSES

(2/2)

Unclear relationships and added value of DE in relation to other GO Ug; 16
initiatives such as GEOSS, SDIs, Eye on Earth,.. 4

Original DE vision does not properly reflect recent changes in M’cmsm
society including

— major role of the private sector (Google, Microsoft), and
— emergence of social networks (Facebook) at the global fEICEbOOk.

§
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Because of the uncertainties above, it is difficult to communicate
clearly what DE is, and how it will be put into practice

This difficulty in communicating the concept makes harder to Gmes
consolidate links and collaborations with other initiatives and to
develop a DE community with active members from different
disciplines GROUP ON
EARTH OBSERVATIONS

7 ™
U oy’


http://www.gmes.info/
http://inspire.jrc.it/
http://carditello.files.wordpress.com/2009/06/logo-facebook.jpg

DE Vision —a SWOT analysis —OPPORTUNITIES (1/2)

e The increased availability of digital content from public, private
sectors and citizens supports the vision of DE

e Developments in technology and policy foster increased data (5 =1L LiE DiREs X
access and sharin g International Symposium on Digital Earth

e |SDE with 10 years of history, strong political backing, and the :
support of the Chinese Academy of Science provide a e %
sustainable platform for achieving the vision

e Increasing profile of DE within the scientific community through
symposia and the inclusion of the IJDE in the scientific citation
index

e |ncreasing recognition of the need to build bridges across
different related initiatives, as witnessed by the membership of
the ISDE in GEO -

e Multiple research and government funding opportunities
available to develop components and applications of DE




DE Vision —a SWOT analysis —OPPORTUNITIES (2/2)

e Profiling DE as a central vision
space where ‘Geo-Imagineers’
can think out-of-the-box:

— where they can extend and
modify the vision of DE by
incorporating innovative ideas
and edge-cutting technologies,
combining disciplines, and

— ultimately feeding new ideas
and requirements into research
projects and more practically
oriented initiatives




DE Vision —a SWOT analysis - THREATS

e No shared ownership over the vision of DE

e Existing leaderships do not always recognize
the importance and power of the DE vision as
a mechanism to advance the realisation of DE

* |nitiatives are sometimes competing for
resources rather than exploiting synergies

» Private sector’s own vision and interpretation of DE,
and the resources at its disposal, may overshadow
and make irrelevant governmental or academic
efforts in this area

» Because the success of the private sector’'s mass
market applications, the need for research and
development in the area of DE may become less
evident to the funders of public sector research
programmes




Topics of European Interest

Citizens’ Involvement
in the
Development and
Use of DE

£

Integration of
Scientific Governance
Research into DE




Citizens’ Involvement in the Development and Use of DE

e DE involves multiple stakeholders. While the roles of environmental
and social scientists, technologists, and decision-makers are widely
acknowledged, those of individual citizens have yet to be articulated

e We suggest giving priority to the
following three:

1. contribution of individuals as
providers of data

2. role of individuals as users
of DE

3. Impacts of DE on individuals
and society at large




Integration of Scientific Research into DE (1/2)

 Two perspectives are important and must be clearly integrated in DE:
1. framework for undertaking the research necessary to achieve DE
2. contribution of DE to science (see for example 1999 Beijing

Declaration

Just because you can, doesn’t mean you should.

by supporting the integration of
environmental and social
sciences models at multiple
scales addressing issues such
as global change, climate
change, land use change and
environmental degradation, sea
level rises, natural resource
depletion, and the impacts of
these phenomena on society
and the economy at global,



Integration of Scientific Research into DE (2/2)
European perspective

e Important role of DE in representing and understanding
cultural heritage (including multi-lingual aspects)

— Information integration (multi source and
heterogeneous, multi-disciplinary, multi-temporal, multi-
scale, multi-media, and multi-lingual);

— space-time analysis and modelling

— Intelligent descriptions (automatic, user driven) of
data, services, processes, models, searching and
filtering;

— visualisation of abstract concepts in space

— computational infrastructures to implement the
vision of DE and

— trust, reputation and quality models for contributed
information and services




Governance (1/3)

e governance is crucial for future development of
DE

e need to build connections and synergies with
the many related developments at national,
continental, and global levels

— e.g. GEOSS, the United Nations activities on Global Geographic
Ilﬁormation Management, the Earth System Governance Project
of the International Human Dimensions Programme on Global
Environmental Change,etc..

e need to work with the private sector to exploit
the platforms and technologies currentIY
available and utilised by hundreds of million of
users, and to involve the public in the
development of DE.


http://www.alanlepofsky.net/alepofsky/alanblog.nsf/dx/connections%20logo.png/$file/connections%20logo.png

Governance (2/3)
European perspective

e stronger integration of DE with INSPIRE, GMES, and SEIS, as well as GEOSS.

e other initiatives need to be monitored and exploited:

— e.g. Digital Cities, European Institute of Innovation & Technology, funding opportunities
available under the Framework Research and Development programme of the EU,..

e all of these initiatives must be targeted to address the innovation and sustainable growth
challenges identified in the Europe2020 Communication which for example also earmarks a
Digital Agenda for Europe as one of its flagship initiatives.



Governance (3/3)
European perspective

 Embedding DE as a driver
for science but also for
innovation and growth will
make it possible to flourish in
Europe and contribute more
strongly to the global
objectives of the ISDE




. global change and climate change,
E Uuro p ean Pe I'S p ective land-use change, sea level rise,
environmental degradation,
The role of private citizens’ urban spread, natural resource
involvement in the depletion, and their impacts on

development, use, and society and economy
management of DE

connect

ETHODOLOGIES

support

Bring together methods and
tools

Integration of scientific research
into DE

Trust & Reliability in information
content

* Distributed’ vs. ‘centric’
approaches

* Multifacet: Public vs Private vs
Citizens

* Multilevel
* Link to innovation and growth




European Proposals

global change and climate
change, land-use change,
sea level rise,

The role of private citizens’
involvement in the
development, use, and

Pilots and Events

support

* Distributed’ vs. ‘centric’ approaches GOVERNANCE

* Multifacet: Public vs Privates Citize
* Multilevel

*Research & Position Papers

environmental

degradation, urban
crramard natnral recniiree

Joint conferences and

workshops
'AIIIPG\-LD Wil JU\-ICLY ailiuv

economy

ETHODOLOGI J toget!

* Integration of scientific
research into DE
* Trust & Reliability in

Pilots & Projects

European DE research Network
(EDEN)- technological component

*European Special Interest Group

European DE research Network
(EDEN)- socio-economic component




4. Digital Earth in Australia
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geographical initiatives

Introduction

In our work we want
to talk about the
following things:

lessons learned

next steps for Australia




To reach the international level, Australia has set
itself the following goals:

1) Creating an active context for data usage;

2) Building capacity beyond "show and tell”

3) Determination of the labor market and market
demand.



1 2 3 4 5 6

transport agricultural healthcare defense and energy mining and the
industry security environment




Digital Earth in Australia

LANDSCAPE CHANGES IN 30 YEARS



Product development for extended
access

v'Water observations from space (WOFS) help to
understand where flooding may have occurred in
the past, allowing for consideration of mitigation
measures to reduce future impacts, including
proper disaster planning and initiatives
supporting community preparedness and
resilience to natural disasters.

v'The fractional coating (FC) product can give
land use managers an idea of which parts of the
property are experiencing more intensive
grazing.

v'"NDVI changes over time can be used to identify
areas where there has been a sudden decrease
or increase in the amount of vegetation.

EA provides a set of information products
government and businesses of Australia




Implementation of projects to expand coverage

_ Description summary Key References

Surface Reflectance e Starting point for many analyses, translating information Li et al. (2012); Geoscience
(Landsat and Sentinel 2) recorded by an Earth-observing satellite into a Australia (2018e), (2018f)
measurement of the characteristics of the surface of the
earth
Fractional Cover ¢ |dentifies areas of dry or dying vegetation and bare soil, Scarth et al. (2010);
(FC) and allows for mapping of the living vegetation extent (e.g., Geoscience Australia (2018Db)

where animals spend time grazing).
¢ Informs a broad range of natural resource management

issues

Water Observations from e The world’s first continent-scale map of the presence of Mueller et al. (2016);

Space (WOfS) surface water. Geoscience Australia (2018a)
e Provides insight into the behavior of surface water over
time.

¢ Highlights where water is normally present, seldom
observed, and where inundation has occasionally occurred

Normalized Difference e Assesses the extent of living green vegetation. Geoscience Australia (2018c)
Vegetation Index e Provides valuable insight into the health and/or growth of
(NDVI) vegetation over time.

¢ Supports the mapping of different land cover types across

Australia
Intertidal Extents Model ¢ Information regarding the extent and relative elevation Sagar et al. (2017); Geoscience
(ITEM) profile of the exposed intertidal zone (between the highest Australia (2018d)

and lowest tide).
e Complements existing data with a more realistic
representation and understanding

High and Low Tide Composites * Mosaics produced to allow for visualization of the Geoscience Australia (20180)
(HLTC) Australian coastline and reefs at high and low tides
Dynamic land cover dataset ¢ Nationally consistent and thematically comprehensive Geoscience Australia (2018h)

land cover reference for Australia


https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR40
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR31
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR32
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR58
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR28
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR42
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR27
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR29
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR57
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR30
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR33
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR34

Usage examples in
Australia

Agricultural
industry

Education

Disaster
management

The industry is one of the most
important, represented in almost all
countries of the world. About 1 billion
economically active population (EAN) are
employed in world agriculture

Drawing on research and expertise in
sustainability and engineering, researchers
draw on a strong interdisciplinary research
capacity and strengths in education
pedagogy, rapid capacity building and
education for sustainable development

Disaster management is the organization
and management of resources and
responsibilities to address all humanitarian
aspects of emergencies, in particular
preparedness, response and recovery to
reduce the impact of natural disasters



Agricultural Sector - FarmMap4D

The FarmMap4D (formerly known as the
NRM Spatial Hub) property management
planning platform demonstrates how
world-leading time-series remote sensing
of ground cover through an online
interface can optimize grazing pressure
and land conditions, and allow for land
managers to make better, more informed
decisions. Managers can use the product
to view and overlay map layers and
generate maps and reports to support
more effective land management and
planning

14

4

Ml ) 338/426

Screenshot of the FarmMap4D interface




Satellites have been capturing the
stories of Australia’s rural sector for
decades, watching as innovations in

science and technology have fed
industry growth. Now graziers and

farmers are in prime position to
reap the rewards of these
observations from orbit.

Our imagery and data products enable land
managers and agricultural producers to
track drought conditions, vegetation, water
quality and availability, and flood and
bushfire patterns over time.

We’re working with agritech innovators,
universities, government and communities to
see satellite insights better adopted by

Australia’s agriculture sector.

The Australian agriculture industry has
grown by 20% (inflation adjusted) over
the past two decades, with much of the

productivity growth having been fuelled

by the adoption of innovations in science

and technology. Moreover, the agriculture

sector, which operates over more than half
of Australia’s landmass and contributes
~2.2% of our GDP, needs to continually

evolve technologically to remain competitive
in the global marketplace. Agriculture is
thus an attractive and growing market for

technology-focused Australian companies.



Education Sector—Research
Group (ISDE Research Node,
Australia)

Griffith University’s researchers (in Queensland) are working to
connect digital-spatial (‘place based’) design and decision-
making enquiry for resilient and regenerative cities, building
capacity to collectively address planning and governance for
future resilience in the face of unprecedented pressures (see
Smith et al. 2010; Steffen et al. 2011), including climate
change, population dynamics and resource scarcity. Building
upon research and experience in sustainable development and
engineering, the researchers draw on a strong multidisciplinary
research capacity and strengths in educational pedagogy, rapid
capacity building and education for sustainable development.
The group includes educational and behavioral psychology
researchers, industry-facing laboratory technical and
management staff, and a growing team of doctoral (PhD)
candidates.


https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR61
https://link.springer.com/chapter/10.1007/978-981-32-9915-3_21#CR63

e
Catellite images about the environment

Today, satellite images continue to reveal new
knowledge about our lands and waters, and Australian
scientists, environmentalists and environmental
managers prove that they are natural leaders in the
smart application of Earth observations. The data can
support studies of changes in vegetation cover,
wetland ecosystems, coastal environments,
biodiversity, and the effects of sea level rise and
climate change.




Emergency management

ynnecting with
hapters of the
arth (ISDE) to
shared around
management
s, professional
ix unsolved or
remote areas
e, everywhere
omprehensive
pcal heroes’ to
hem with the
their high-risk
activities.




Conclusion

Australia's current and future priorities have been
summarized through a textual analysis of the
Geoscience Australia roadmap, and two examples from
the Australian ISDE chapter highlight the urgent need to
increase end-user use of Digital Earth technology
through strategic capacity building initiatives. The topic
digcussed the mechanisms and problems of using
compatible information in the form of geospatial data
and using systems and processes to increase the value
of information.

The benefits of open data and data exchange are
realized through careful planning, design and
integration with an emphasis on pre-iterative design and
engl-user engagement. Releasing valuable data is an
itefative process that requires collaboration and
communication with agencies to show the benefits of
open data and support useful data exchange.



5. FUTURE EARTH

https://futureearth.org/about/our-work/



Future Earth is a network of scientists,
researchers, and innovators designhed to provide
the knowledge needed to support
transformations towards sustainability.

Our focus on systems-based approaches seeks to
deepen our understanding of complex Earth
systems and human dynamics across different
disciplines. We use this understanding to
underpin evidence-based policies and strategies
for sustainable development.



Our mission
Future Earth’s mission is to accelerate

transformations to global sustainability through
research and innovation.

Our vision
The vision of Future Earth is for people to thrive
in a sustainable and equitable world.



Our Strategy

Future Earth develops the knowledge and tools
that government, communities, and companies
need to meet the United Nations” 17 Sustainable
Development Goals. By understanding
connections among environmental, social and
economic systems, Future Earth works to
facilitate research and innovation, build and
mobilize networks and shape the narrative,
turning knowledge into action.



Facilitate Research Build and Mobilize Shape the

and Innovation Networks Global Narrative




Facilitate research and innovation

Our 20 Global Research Projects explore interactions among humans and
the planet’s land, air, water and biodiversity. We develop and partner on

initiatives that experiment with technology, data, media, and new ideas.

Build and mobilize networks
Our networks link policy, business and civil leaders with researchers to
address themes like health, urbanization, natural assets and more.

Shape the narrative

We help incorporate the latest science into global decision-making and
engage in conversations on sustainability solutions. See our 10 New Insights
in Climate Science and award-winning Anthropocene Magazine for more.



https://futureearth.org/networks/global-research-projects/
https://futureearth.org/initiatives/
https://futureearth.org/networks/
https://futureearth.org/publications/science-insights/
https://futureearth.org/publications/anthropocene-magazine/

6. How Can Help Cartography?

Cartographic Potentials



Citizens as Providers of

Voluntary Geographic and
Environmental Data
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KONECNY M. et al., 2020, Vol. 1, 8t Cartography and GIS Conference, Nessebar,...



The Gl scientists and cartographers provide the support for DRR
on several levels.

At first, there are methods and activities providing the spatial
data.

Secondly, the tools for spatial analysis and last but not least, the
cartographic visualisation. E.g.

Goal 1: End poverty in all its forms everywhere
Provide data about the spatial distribution of poverty, social
protection, etc.

Visualise the most vulnerable areas.

Goal 11: Make cities inclusive, safe, resilient and sustainable.
Identify the unsafe zones in the cities.
Visualise the spatiotemporal patterns of inhabitants.



MISSING MAPS



China-Czech Intergovernmental Science and
chnology Cooperation Project 2017.4-2019.12

Dynamic mapping for risk and crisis
management in big data era




Heterogenous data

Different characteristics

Different density of sensor network
Different time intervals of mesurements
Different formats (CSV, XLS, XML, TXT...)
Different ways of data providing

Data collected by volunteers (VGI data)
Data verification needs to be solved



Anomalies

Anomalies in data are identified and visualised.

It allows identification of abnormal phenomenon
which could trigger a crisis situation (e.g. extreme
rainfall).

This is possible way how to deal with amount of Big
data.

To identify values that are possibly important.

Anomalies are represented:
by color of symbols,
by red line in charts.



SIEUSOIL

SIno-EU Soil Observatory for
Intelligent Land use
Management

SIEUSOIL PROJECT INTRODUCTI@N

Very first information
OfE40

q
Ol

SIEUSOIL

This project has received funding from the
European Union’s Horizon 2020 research and
innovation programme under grant
agreement No 818346

www. SIEUSOIL.eu

97



3D vizualization

Geograficky ustav, Laboratof
geoinformatiky a kartografie
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Social Media Geographic Information (SMGI)



Michele Campagna, Cagliari, Italy:
Social Media Geographic Information (SMGl)

the opportunities offered by the analysis of social
media data for

knowledge building and decision-making support in
Geodesign.

Geodesign: term identifying an approach to planning
and design deeply rooted in geographic analysis and
able to inform collaborative decision-making.

(in GWF, Hyderabad, 2017)



Currently, two major categories of spatial data
resources may be considered suitable for Geodesign
approaches, namely

Authoritative Geographic Information (A-Gl) from
Spatial Data Infrastructures (NEBERT 2004) and

spatial User Generated Contents (UGC), commonly
referred

to as Volunteered Geographic Information (VGl)
(GOODCHILD 2007).



Fig. 1: Differences between A-GI (up) and SMGI (down) data models

space theme

U e

preference

Michele Campagna, Pierangelo Massa, Roberta Floris, The Role of Social Media
Geographic Information (SMGI) in Geodesign.
p. 164, 2016



New info sources: Blg Geosp ata

\LAT/LBS
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Remote

Sensing

SENSORS
networks

Michele CAMPAGNA

#:04% Universita di Cagliari
Qa3 DICAAR

M. Campagna, GWF 2017,
Hyderabad



CARTOGRAPHIC POTENTIALS
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MacEachren’s cube diagram representing key dimensions related to visualisation and
communication.



Media
Flexible

(1) Topographic Map

(2) Car Navigation System
(3) GISystem

(4) Maps in the Future

Spatial St
Represent P :a.tlal |
Articalation
Multi-D Individual

Takashi MORITA,
2005




Basic definition

Cartography is the art, science, and technology of mapping,
including their study as scientific documents and works of art. in
this context, all types of maps can be considered as maps, as well
as plans, sketches, proportional models and globes, depicting the
Earth or the celestial sphere at any scale.1973, Multilingual
Dictionary of Technical Terms in Cartography, ICA, Wiesbaden

M. Konecny (former ICA Presiden: Cartography is Science, Technology
and Art.....



Cyber cartography (F. Taylor)

Application of geographic information processing
to the analysis of topics of interest to society
and the display of results in ways that people
can easily understand

Using the latest Information and Communication
Technologies - ICT.



Language of Map

- Cartographic symbol

- Cartogra
- Cartogra
- Cartogra

D
D
D

nic word
NiC sentence

Nic text



COMMUNICATION OF CARTOGRAPHIC INFORMATION e
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Intelligent access to databases and interactive user
support can be used not only for the location of suitable
maps on the Internet, but also

according to

specific and individual requirements.

Instead of just using maps created by someone else in
advance, these new research technologies allow
individuals

to use cartography interactively, on the basis of

individual user's requirement, to study and present
spatial information.



ADAPTIVE CARTOGRAPHY
in Current Emergency Management

* Analogue maps or static digital sources.

* No real time cartographic support in emergency
situation.

* Insufficient cartographic legibility for particular
emergency situation.

* Maps for user needed (not user for
maps)=personalisation of cartographic output.



ADAPTIVE CARTOGRAPHY
Adaptability of Cartographic Representation

1. User level-operational units, dispatching units and stakeholders need
different scales, themes and map extent, but over the same data.

2. User background—different educational and map use bias.

3. Theme importance — different features in map content and variable
significance with changing emergency situation.



Context-Based Cartography



The subject-matter of adaptive cartography is
automatic creation of correct geodata visualization
with regard to situation, purpose and the user.

Adaptive maps are still maps in the conventional sense
— they are correct and well-readable medium for
transfer of spatial information. The user controls map
modifications indirectly via modification of context.



The term CONTEX refers to a set of characteristics
providing answers to the following questions:

Who is the map reader — iInformation on abilities of the
user to read maps, their visual preferences, level of
knowledge and/or education. This information forms the
user profile.

What is the purpose of the map — information on
solved problems, spatial extent of the problem and
Information on hierarchy of map content items
depending on the given problem.



Where is the map used — information on place,
time, orientation and natural conditions influencing

map perception (e.g. light conditions)

What is the device displaying the map — set of
information related to parameters of the display,
transmission capacity and software characteristics

of client application.



Adaptabile
Geovizualization
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Figure: Examples of changes in visualization according to change of context (Friedmanovd,
Konecny and Stanék 2006)



Disaster Management Cycle

Preparedness

Prevention and Scenarios development
Emergency Planning

Mltlgathn_ Training

Hazard prediction and

modeling

Risk assessment and

mapping

Spatial Planning

Structural & non structural

Mmeasures Real time monitoring

Egglc'g t,ibz)vl\gareness & & forecast_ing

- Early warning

Secure &dependable telecom
Scenario identification
all media alarm

Disasters

Post Disaster
Lessons learnt Response
Scenario update Dispatching of resources

Socio-economic and Recovery Emergency telecom
environmental impact Early damage assessment Situational awareness
assessment Re-establishing life-lines Command control coordination

Spatial (re)planning transport &communication Information dissemination
infrastructure Emergency healthcare




Disaster management cycle

*User requirements
and specifics differ
within EM cycle

reconstruction

*Better cartographic
support in all stages

restoration of

infrastructure & risk assassment &
. planning
services .
*Consequences:
minimizing of losses
emergency pre-impact
management & | activities

operations




Geoinformation support of crises
management

. ;S’gg’?;fm NEBEZPECNE LATKY
* Crises processes enwost
B MONITORING
* Metadata and data ONIKNEBEZPECNELATRY
CINNOSTI:
* Geografic support of CM / —
- SILY a PROSTREDKY
 Safety/Security systém  an

Obr. 5.10: Vymezeni c¢innosti v jednotlivych fazich krizového cyklu — situace
C M PREPRAVA NEBEZPECNE LATKY a UNIK NEBEZPECNE LATKY

*Quality and uncertainity of
data



Cartographic models and cartographic
infrastructure

* Adaptation of map content.

* Adaptation of map symbols Sl

according to context.

é IJ‘ e

 Evaluation of cartographic
outputs according to

personal charakteristics of

A

Obr. 10.10: Ukdzka variantni vizualizace topografické bdze BASETOPO v irovni
detailu MAX

user.




Cognitive aspects geovisualization

Wholist-Analytic
dimension

Analytic Analytic

Verbaliser Imager
* Interdisciplinary research P |
o
* (psychologists, etc.) iballoer | ol
* Theory of cognitive styles « —— ]
1=

e Concept and design of a .

testing environment NS

(MuTeP). L '
* International cooperation

Obr. 11.7: Posloupnost jednotlivych snimkii testu v programu MUTEP — vybé
testu, dotaznik, zadani, uikol (upraveno podle STERBA et al., 2011)



USdDIIILY OF SeleCled Bdse VIdPsS
for Crises Management - Users
Perspectives

COGNITIVE STYLE

GIl4DM, Torino 2010



Personality of map users

Cognitive style

Cognitive style or "thinking style" is a term used
in cognitive psychology to describe the way
individuals think, perceive and remember
information, or their preferred approach to using
such information to solve problems. Cognitive style
differs from cognitive ability....

(Konecny et al., 2011 Usability of selected base maps for crises
management — users perspectives. Applied Geomatics, DOI

10.1007/s12518-011-0053-1. Springer JW. 2011, pp. 1-10. ISSN 1866-
9298.)



5. How to manage volunteer geographic information?
Chaos or help?



Volunteer geographic information VGI:

“The terms, “crowdsourcing” and “collective
intelligence” draw attention to the notion that the
collective contribution of a number of individuals may
be more reliable than those of any one individual.

The term VGI refers specifically to geographic
information and to the contrast between the actions of

amateurs and those of authoritative agencies.”
Goodchild (2009, p. 18)



The term asserted that geographic information draws
attention to the fact that such information is not
subject to the normal checks and quality control
mechanisms of those agencies,

while neo-geography emphasizes the contrast between
the grass-roots phenomenon and the current state of
the academic discipline of geography.




Chemical industry in Jihomoravsky district
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Targets of Pilot experiment

 Test of the functions of ICTs proposed as a components of GEOKRIMA
system

* Test of various categories of GPS receivers

* Coordination with Department of crises management and defence of
JmK and others departments of JmK dradu (GIS,...)

* Test of performance team members and ability of coordination of
project activities



Proposal of Basic Functionality

1) Normal traffic

1a) Monitoring of the substantials movement (general
view)
* Present location of vehicles
* Route identification
* [dentification of cargo (symbol)
* Potencial risks of transported ES




Proposal of Basic Functionality - 2

1b)Information about surroundings of moving
vehicle (possibly of all transport route)
e geographical characteristics of surroundings

e critical transport infrastructure

Infrastructure
Settlements and big concentration of people

Limitations (opening hours, trafic)
Social structure (schools, hospitals, petrol stations)

* Presence of others vehicles transporting emergency
substanties.



Proposal of Basic Functionality - 3
2) In the case of vehicle crash — context visualization

Starting point are prepared scenarios of solutions —
interview with other participants

 Overview of the roles in the crash solutions

e Overview of cartographic groundworks of information
necessary for managment of certain actions -
scenarios, portrayal of the context according to needs
of decion makers, users profiles



Basic Data

» geodetical reference system — WGS84
e Cartographic projection — UTM
e topographic groundworks — DTM, RETM

* special levels - shp
e HSZ, PCR, ZZS acts areas
* critical locations on the routes
* ecological levels
* chemical manufactures
e other critical transport infrastructure
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4. How to deliver information? Decision
makers and Children



reduce their fears.

Different international
organizations, such as United — —
Nations and ISDR
(International Strategy for
Disaster Reduction), publish
books and information
brochures about education in
risk and disaster situations
and explain reasons for
appearing and consequences
of them, as well as how to
behave and manage 1n
situations of floods.
volcanoes, or storms.

In Safari’s Encounter with

I\F'
Floods; the authors tell a irst of all, find out where the floods are bound to

oy : occur, This can be done by drawing maps that show
story about a visit of fanuly the low areas where floods are bound to take place.
with children in place with a These are the hazardous areas.”

danger of floods. They

explain nature and climate
details for appearance of

floods: different kinds of
floods (flash and river or lake), reasons of flood occurrence and destruction of infrastructure.
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Figure 3 A page from “Safari’s Encounter with Floods”



Children and navigation maps

Children are using mobile phones and are
playing games from very early ages.

These activities do not mean that they
know how to behave and how to use their
equipment (as mobile phones), and what
to do in crises situation.

Blogger Eirik Solheim writes about how he used a Nokia N95 to
entertain his kids in the car: "I simply connected it to my son’s
small DVD screen. Wow! Seven inches of pure joy for the small ones
in the back. Changing view, colors and the language of the
navigation voice keeps them happy...”



* If we have a navigation map, produced by this special
technology, we can simply use it in crises

management for children. Children can react after
receiving the necessary information, for example sms.

* What is the possible behaviour and children

instruction if they are supplied with mobile phone,
GPS, navigation maps?



A child receive sms for dangerous situation (for example:
flood is coming; you should follow your navigation system;

Activation of crises situation management by receiving of
point (coordinates: latitude and longitude) where the child
should go;

Navigation of child by voice; an alarm informs if the child is
going in wrong direction;

Sms instruction what to do when the child get to a safety
place.




Cognitive Aspects of Geovisualization

Wholist-Analytic
dimension

Analytic Analytic
Verbaliser Imager
* Interdisciplinary research. NP |
dimension
- Wholist Wholist
* Theory of cognitive styles. Verbaliser |  Imager
* Concept and design of tesi — ‘
environment (MuTeP). "
* International cooperation. ™™™ TN R

3, ZADANIULOHY

4. MAPOVE POLE

Obr. 11.7: Posloupnost jednotlivych snimkii testu v programu MUTEP — vybé
testu, dotaznik, zadani, ukol (upraveno podle STERBA et al., 2011)



7. CONCLUSIONS

COMMUNICATION WITH PEOPLE

And

SOCIETY



How do people think about space?

* Not in terms of latitude, longitude, polygons, precise distances and
directions
* not as GIS does
* GISis difficult to learn because it requires a change of thinking

* Places
e often vaguely defined, without precise boundaries
» often context-dependent
e with imprecise distances, directions

 places identified by name
(Goodchild M., Brno, May 2016)



8. CONCLUSIONS
Too many indicators, but who other than geographers, geoinformatics
and cartographers aligns them to move the result forward in the field of SDGs and

SF.

Except our elaborated scientific and research methods, let’s go to communicate
with people, our costumers, youths and seniors by understandable ways for them.

We should include them to our deals and use also their opinions in VGI,
new types of Missing maps, OSM and others.

We already developed dynamic mapping from heterogenoues sources,
like mobile phones, statistical data and many others.

Let's try to do that !!!



Present for my Budapest Erasmus+students:

All book:

https://library.oapen.org/bitstream/handle/20.500.12657/49450/9781
000402926.pdf

My (our) Chapter: p.393-398


https://library.oapen.org/bitstream/handle/20.500.12657/49450/9781000402926.pdf

GIFTS for students — Free Publications

KONECNY Milan, BANDROVA Temenoujka, KUBICEK Petr., MARINOVA Silvia., STAMPACH
Radim, STACHON Zdenek and REZNIK Tomas (2020) Digital Earth for Disaster Mitigation,
pp. 495-526. In: Manual of Digital Earth Ed. Guo H., Goodchild M.F., Annoni, A. DOI
https://doi.org/10.1007/978-981-32-9915-3, 2020, Publisher Name Springer, Singapore,
Print ISBN 978-981-32-9914-6, Online ISBN 978-981-32-9915-3, ,
https://link.springer.com/book/10.1007/978-981-32-9915-3#editorsandaffiliations. 852 p.

KONECNY Milan, Temenoujka BANDROVA, Petr KUBICEK, Zdenék STACHON, Radim
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https://link.springer.com/book/10.1007/978-981-32-9915-3#editorsandaffiliations

AND if you WISH, also:

First textbook of GIS in the World from
1985

(via Dr. Jesus Reyes)
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