OPAKOVANI

GLOBALNI PROSTOROVE DATOVE
PROJEKTY

Prof. RNDr. Milan KONECNY, CSc.
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Sustainable
Development:

a set of the equal important
aspects:

- economic,

- ecological,

- technological,
- soclal,

- cultural,

- ethical.



The vision of disaster risk reduction:

building resilience into sustainable development

Environmental
Quality

T

P . Social 8
Economic w " Inter-

O _Vitality ( Pa:,tr':::t: ry \!generatlonal

S Inablll. | Equity

isaster Quality
Resilience of Life

S.Briceno, Nanjing
2016
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An integrative
data
ecosystem

17
Goals
Global
169 Outputs and
(s Reporting
232
Global Indicators

Captures data integri

Official Aggregation and Integration into
Indicator Framework by National Statistical Offices.

0 p : S
eﬂlmcny migratory status, disability, geogupmc Iocatlon, efc.

National
Sustainable
Development

UN-GGIM

United Nations Secretariat

Global Geospatial Information Management

Positioning geospatial information to address global challenges

The Sustainable Development Goals Report
2016

Earth National National Statistics,
Observations Spatial Data Accounts, Administrative | of Data,
and Monitoring |  Infrastructure Registers, Demos@hics incl. Big Data
imagery | Geodetic positioning Population Mobile phone | Data
Water/Ocean Elevation Demographics Social media
Land uselcover Topography Sensors Inputs
Observations Land use & cover Trade/Business Automated devices
In situ monitoring | Transportinfrastruct. Environment Satellite imagery
Air/Pollution Cadastre/Parcels Labour/Economics VGl s
Ecosystems Water & Oceans Agriculture Crowd sourcing :
Climate Administrative Bdys. | Civil Registration & Vital Stats. it
ial economic and environmental ¢

ggim.un.org




SENDAJSKY RAMEC PRO SNIZENI
RIZIKA KATASTROF: KONCEPCE, CILE
A INDIKATORY



Sendal Framework

for Disaster Risk Reduction SUSTAINABLE
20152030 DEVELOPMENT GC‘ALS
A - Number of deaths, missing persons and persons
| affected by disaster per 100,000 people \ Goal 1,
\\ 7 Target15
B Direct disaster economic loss in relationto | "‘-\ |
7 global gross domestic product (GOP) | \
A \ / \ Goal11,

.. Directdisaster economic loss in relation 1 Taget1ts
global GOP, including disaster damage to critical -/
infrastructure and disruption of basic services

Number of countries with national and local | ‘\ Goal 11,
3 \ ~ disaster risk reduction strategles L\ ‘,' Target11.b
o Proportion of local governments that adopt and \ |
' implement local disaster risk reduction strategiesin \\‘.,‘ Goal 13
line with the Sendai Framework for Disaster Risk \ '
G Reduction 2015-2030 Target13.1

DOSDODOP®

Integrated Monitoring of the Gl obal Targets of the Sendai
Framework and the Sustainable Development Goals. Source:
PreventionWeb (2020).



Ceska Republika a realizace
strategie Agenda 2030



Rozpracovani Agendy 2030 v CR se opira o
materialy:

1. Strategicky ramec Ceska republika 2030.

2. Strategie zahrani¢ni rozvojové spoluprace CR 2018-
2030.

3. Relevance cilG udrZitelného rozvoje pro CR
(Implementace Agendy 2030, Prilohy 1 a 3).

4. Klicova opatreni pro naplnovani.



SGDs tematiku a jeji reseni je mozné dohledat na
strankach OSN a jeji pobocky v Praze, Rady vilady pro
udrzitelny rozvoj a Ministerstva zivotniho prostredi
CR (dale MZP CR), které se snaZi nové vysledky
rozpracovavat a implementovat do naseho prostredi a
prevadet do praxe.

Od roku 2018 byl sekretariat Rady pro udrzitelny rozvoj
z rozhodnuti vlady CR preveden na MZP CR.

Predsedou Rady je ministr zivotniho prostredi a
mistopredsedkyni ministryné pro mistni rozvoj, coz je
soucasny stav .



Prvnim krokem vztahujicim se i k Agendé 2030 bylo
usneseni vlady CR ze dne 29. Eervence 2015 €. 622
k agendé udrzitelného rozvoje, které ulozilo
predsedovi vlady ve spolupraci s ministrem zivotniho
prostredi aktualizovat ,Strategicky ramec
udrzitelného rozvoje z roku 2010°

Na zakladé usneseni vlady CR €. 61 ze dne 25. ledna
2016 byla zpracovana “Implementace Agendy 2030
pro udrzitelny rozvoj (Cila udrzitelného rozvoje) v
Ceské republice” (OUR Implementace

Agendy2030 20190121.pdf; www.mzp.cz).



file:///C:/Users/konecny/AppData/Local/Temp/OUR_Implementace

Material byl zpracovan, aby CR, potazmo MZP CR
mohly vykazovat informace

o plnéni Cilu udrzitelného rozvoje v podobé prijaté
OSN.

Zaroven slouzi jako prevodnik plnéni jednotlivych Cill
udrzitelného rozvoje pro statni spravu a

identifikaci vazeb na samotny Strategicky ramec
Ceska republika 2030 (dale téz CR 2030).



Rozpracovani na uroven konkrétnich a méritelnych
opatreni obsahuje “Implementacni plan Strategického
ramce Ceska republika 2030”, ktery byl pfedlozen
soubézneé s timto dokumentem a soubézné budou |
vyhodnocovany.

Koordinace podavani informaci o Ceské republice v
oblasti udrziteIného rozvoje na mezinarodni urovni i

pro koordinaci plnéni Agendy 2030 na domaci pudeé.

Material stanovuje zakladni a obecné ukoly.



Kromé Agendy 2030 ovlivnil vznik nového paradigmatu
udrzitelného rozvoje v roce 2015 také akcni program
OSN z Addis Abeba o financovani rozvoje, ve kterém se
zeme zavazaly ke spolupraci v oblasti technologii a
inovaci a potvrdily své zavazky k poskytovani oficialni
rozvojoveé pomoci.

Vyznamny vliv meéla také Parizska dohoda, kterou
prijaly smluvni strany Ramcové umluvy OSN o zméneé
klimatu v prosinci 2015 a prijeti Sendajského ramce
pro omezovani dusledku katastrof 2015 — 2030 .



Agenda 2030 v ramci této transformace specifikuje

pét oblasti kritické vyznamnosti (oznacovanych také
jako 5P):

eLidé—vymyceni chudoby a hladu ve vsech jejich
formach a rozmérech a umoznéni vsem lidem na svete,
aby naplnili svuj potencidl dustojné, v rovnych
podminkach a zdravém zivotnim prostredi.

ePlaneta —ochrana planety pred jejim poskozenim,
vcetneé udrzitelné spotreby a vyroby a Cerpani
prirodnich zdroju a podnikani urgentnich kroku v ramci
klimatické zmény.



eProsperita —zajisténi prosperity a zivotniho naplnéni
pro vsechny, vcetneé toho, ze ekonomicky, socialni a
technologicky rozvoj pujde ruku v ruce s prirodou.

eMir—zajisténi mirumilovnych, spravedlivych a
inkluzivnich spolecnosti, které jsou oprosteny od
strachu a nasili.

ePartnerstvi—vytvoreni , globalniho partnerstvi pro
udrzitelny rozvoj“ zalozeného na posilené globalni
solidarity zameérené predevsim na potreby
nejchudsich a nejvic ohrozenych lidi se zapojenim
vSech zemi, aktérl a spolecnosti.



Hlavni implementacni platformou pro Cile
udrzitelného rozvoje v CR je “Strategicky ramec Ceska
republika 2030” (vlada CR - 19. dubna 2017) — dale SR.

Stanovuje dlouhodobé priority udrzitelného rozvoje v
sesti klicovych oblastech a slouzi jako zastresujici
ramec pro rezortni, regionalni a lokalni strategie a
koncepce.






Sest klicovych oblastii Strategického ramce:
1) Lidé a spoleCnost.

2) Hospodarsky model.

3) Odolné ekosystémy.

4) Obce a region.

5) Globalni rozvoij.

6) Dobré vladnuti.
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Zmineénych 6 klicovych oblasti je doprovazeno:
- 97 specifickymi cili, a

- 192 indikatory .

Pravé k témto oblastem a cilum se vztahuje

implementace 17 SDGs Agendy 2030 do prostredi
CR.



Navrh implementace Agendy 2030 rozpracovany
Ministerstvem ZP CR vychazi z:

1. Analyzy relevance SDGs pro CR.
2. Pilotni studie OECD.
3. Dobrovolného narodniho prezkumu v ramci

Politického fora na vysoké urovni o udrzitelném rozvoji
(HLPF) 2017 (Verejné projednani ..2017).



Ad.1.: Analyzy relevance SDGs pro CR — kvalitativni
analyza stavu implementace a relevance vsech
podcilt v jejich vnitfni i vnéjsi dimenzi, urceni gesci
(Implementace agendy 2030).

“Cilem navrhu je popis vztahu CR 2030 a Strategie
zahranicni rozvojové spoluprace k Agendé 2030.
Dale jde o vyhodnoceni relevanci vSech podcilQ
Agendy 2030 ve vnejsi a vnitrni dimenzi.

Nastaven mechanismus zapojeni aktéru a sledovani
koherence politik pro udrzitelny rozvoj”(Verejné
projednani ..2017)



“Hlavni nastroje implementace Agendy 2030 jsou
navazany na implementaci CR 2030, do néjz byly
vsechny Cile udrzitelného rozvoje primo integrovany.

Mira jejich integrace byla pritom zalozena na
narodnich prioritach udrzitelného rozvoje,

stanovenych na zaklade detailni Analyzy rozvoje,
ktera byla jednim z podkladu pro vypracovani
Strategického ramce CR 2030. Oblasti pokryté v CR
2030 proto lze povazovat za narodni priority v ramci
Agendy 2030.



V souladu s cili, vznikem a postupem realizace
materialG OSN, se pfedpokladd utzka spoluprace MZP
CR a Ceskym statistickym ufadem (dale CSU),
jak je tomu i na urovni OSN a v dalsich zemich.

V navaznosti na usneseni vlady €. 61 ze dne 25. ledna
2016, bylo predsedkyni/pfedsedovi CSU ulozeno
koordinovat indikatory k Agende 2030.



Zvoleny postup pro posuzovani dostupnosti dat v
Ceské republice je nasleduijici:

1.Vybér indikatorl k posouzeni (Uroveri I, Urover
Il a vice Urovni s metadaty);

2.Identifikace gestorti (CSU, ostatni instituce);

3.Kontaktovani gestoru s zadosti o posouzeni
dostupnosti dat (v€etné pozadovaného clenéni);

4 Kvantifikace dostupnych indikatoru.



Indikatory jsou vybrany na zakladé dostupnosti dat a
metodické vyspélosti, tj.spadaji do Urovni |, Il a vice
urovni a zaroven obsahuji metodiku vybeéru.

Pro posuzovani bylo v roce 2017 vybrano 137
indikatoru (z 244).

Gestori byli konkrétné dotazovani, zda disponuji daty i
v pozadovaném clenéni.



Na zakladé komunikace s jednotlivymi ministerstvy a
institucemi v CR bylo k 21. kvétnu 2018 posouzeno 68
indikatoru jako dostupnych, 42 indikatort jako
castecné dostupnych, 8 indikatoru jako
nerelevantnich a 19 nedostupnych.

K sedmi z téchto 19 nedostupnych indikatoru bude
data za CR zasilat jiny mezindrodni subjekt ¢i je bude
vypocitavat jiny mezinarodni subjekt nez tuzemska
instituce.



Strategicky ramec Ceska republika 2030 -

Priloha €. 1: Indikatory ke specifickym cilim220
Prehled indikatoru

1.1.1 Zameéstnanost matek s detmi do sesti let véku

1.1.2 Mira zameéstnanosti matek dle véku ditéte

1.1.3 Relativni mira rizika ohrozeni prijmovou
chudobou u osob v domacnostech s détmi ve
srovnani s celou populaci

1.1.4 Primeérny disponibilni prijem na osobu v
rodinach s detmi ve srovnani s ostatnimi typy
domacnosti.......



19.4.1 Podil plochy zelené ve méstech

19.5.1 Pocet kilometrid nové vybudovanych usekd
cyklistické infrastruktury

19.6.1 PocCet elektrovozidel

19.6.2 Pocet rychlodobijecich stanic na verejné silnicni
Siti

19.6.3 Pocet vozidel na zemni plyn (CNG/LNG)

19.6.4 Pocet napdjecich stanic CNG/LNG na verejné
silnicni siti



Pro naplnéni vyse zminénych cilu je vyznamny
monitoring resp. Narodni monitorovaci ramec. Ceska
republika bude pro monitoring a reporting o plnéni
Cild udrzitelného rozvoje vyuzivat v nejvyssi mozné
mire globalni indikatorovy ramec.

“Pro potreby monitorovani naplnovani narodnich
priorit vymezenych SR CR2030 byla vypracovana
narodni indikatorova sada obsahujici 192 indikatoru.
Tyto indikatory budou primarne slouzit k méreni
pokroku na drovni specifickych cild CR 2030 a SR CR
2030.



Cil 11. Vytvorit inkluzivni, bezpecna, odolna a udrzitelna mesta
a lidska sidla Relevance pro CR Gesce (spolugesce)
Vnitfni dimenze Vnéjsi dimenze

11.1 Do roku 2030 zajistit vsem pristup k odpovidajicimu,
bezpecnému a cenove dostupnému bydleni a zakladnim sluzbam
a zlepsit podminky bydleni ve slumech ANO ANO

MMR, MV, UV, MPSV, MZV

11.2 Do roku 2030 poskytnout vSem pristup k bezpecnym,
financné dostupnym, snadno pristupnym a udrzitelnym
dopravnim systémum, zlepsit bezpecnost silnicniho provozu
zejména rozsirenim verejné dopravy, se zvlastnim dlrazem na
potreby osob ve zranitelném postaveni, zen, déti, osob se
zdravotnim postizenim a starsich osob ANO ANO MD,
MMR, MzV, MZP



Ad. 2. Pilotni studie OECD ,,Meéreni vzdalenosti k

cilim udrzitelného rozvoje “. OECD-Organizace pro

hospodarskou spolupraci a rozvoj (Organisation for Economic
Co-operation and Development)

OECD A SGDs
Jako soucast akcniho planu OECD byla vypracovana
metodika zprav s ndzvem ,,Méreni vzdalenosti k cilim

udrzitelného rozvoje” (“Measuring Distance to the
SDG Targets"), atovl. 2016, 2017 a 2019.

Jejich cilem bylo pomoci ¢lenskym statum pri
provadeni Agendy udrzitelného rozvoje do roku 2030.



Vysledky méreni postupné zdokonaluji prehled o
silnych a slabych strankach procesu realizace nap¥ic
SDG a 5P v jednotlivych zemich a pomahaji v orientaci
ve slozitosti SDGs a urceni jejich priorit v ramci siroké
Agendy 2030.

Cilem zprav je pomahat clenskym statum s jejich
provadénim, mérenim a stanovovanim priorit Udaju
pro Agendu 2030.

Prvnim bylo pilotni vydani zpravy v roce 2016,

druhym a tretim pak vydani v cervnu 2017 a v kvétnu
2019 (https://www.oecd.org/sdd/measuring-distance-
to-the-sdgs-targets. htm)



Zprava pouziva jedinecnou metodologii pro
hodnoceni mnozstvi prace, kterou zeméeé OECD musi
jesté realizovat, aby naplnily vsechny cile SDGs.

Postup vychazi z Globalniho seznamu indikatoru IAEG
OSN a pouziva verejne dostupna data z databazi OECD

a UN SDG.

Vysledky jsou vizualizovanany pomoci specialnich
grafu o stavu reseni SDGs v jednotlivych zemich a
umoznuiji jejich srovnani.

Trendy od roku 2005 se hodnoti podle 76 ukazateld.



Mereni OECD — vzdalenost ke splnéni
cilu SDGs

€R 2017 CR 2019

Goals

@ 1: Poverty
) 2:Food
@ 3 Hean
@ 4: Education

Goals

@ 1: Eradicate poverty
€ 2: Food

@ 3: Health

@ 4: Education

@ 5: Gender Equality 5: Gender equality
@ 6: Water @ 6: Water
T
Energy 7: Energy

@ 8: Economy

@ 9: Infrastructure

@10' Inequality

D 11: Cities

() 12: Sustainable Production
e 13: Climate

614: Oceans

@ 15: Biodiversity

@ 8: Economy

@ 9: Infrastructure

@10: Reduce inequality
() 11:Cities

@ 12: Sustainable production
& 13 Cimate

6 14: Oceans

15: Biodiversi
916' Institutions @ ity
A 9 16: Institutions
e 17: Implementation
- == Levels of achievement to be attained by 2030 17: Implementation

- — Levels of achievement to be attained by 2030



> What is the purpose of this study? What does it do?

. Tool to help countries navigate the 2030 Agenda and identify priorities for
action

comparison across goals, targets and indicators

. OECD average and country-level analysis

. Based on the internationally agreed UN Global Indicator List

‘ Measures how far OECD countries are from 2030 targets, allowing

Analysis of performance over time (trends) and exploration of
transboundary impacts




Ad. 3. Dobrovolny narodni prezkum v ramci HLPF
2017

Pocatkem roku 2020 byla predlozena pilotni (nulta)
hodnotici zprava o naplfiovani Agendy 2030 v CR, resp.
naplnovani strategického materialu Implementace
Agendy 2030 pro udrzitelny rozvoj (Cilu udrzitelného
rozvoje) v CR pfijatého usnesenim vlady ze dne 17.
rijna 2018 ¢. 670.

Hlavnim smyslem pilotni zpravy bylo otestovat
mechanismus pripravy a podobu hodnoceni. Na
pilotni zpravu navaze na podzim 2020 prvni radna
Zprava o naplnovani Agendy 2030 pro udrzitelny rozvoj
v CR.



Nové trendy a technologicka podpora

Big Data a5G
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Forecast Revenue Big Data Market Worldwide 2011-2027
Worldwide Big Data Big Data Market Size Revenue Forecast Worldwide From 2011 To 2027

market revenues for (in billion U.S. dollars)

software and

services are

projected to

increase from $42B .
in 2018 to $103B in T — B B B B B B S s ;
2027, attaining a
Compound Annual
Growth Rate
(CAGR) of 10.48%.
As part of this
forecast, Wikibon
estimates the

20 B et epy § e A e ot s

(0 cmememmemansstogs g gstas gt B B B s s S s6-- - . .

Market volume in billion U.S. doilars

oo s B 3 B BB
worldwide Big Data

market is growing B P

atan 11.4% CAGR 2 e R N EEEEEE N B
between 2017 and 16

2027, growing from 0

$3SB to $103B. 2011 2012 2013 2014 2015 2016 2017 2018* 2019 2020* 2021 2022* 2023 2024° 2025* 2026 2027

Source: Wikibon and

reported by Statista. m
Compound annual

growth rate (CAGR) https://www.forbes.com/sites/louiscolumbus/2018/05/23/10-charts-that-will-change-your-perspective-of-big-datas-



https://wikibon.com/

Big Data Initiatives and Success Rate

Decrease expenses
New Avenues for innovation
Launch new products/services

Monetize Big Data- increased/new revenue

According to

NewVa ntage Accelerate new capabilities deployment
Venture Partners,

Big Data is Transform business for the future
dellvermg the Establish a data-driven culture

most value to
enterprises by

decreasi ng W Started and Benefits M Started and no Benefits ™ Not Started

expenses (49.2%)

and creating new Big Data business initiatives underway; with successful results. Started Success

avenues for Decrease expenses through operational cost efficiencies 72.6%  49.2%

innovation and Establish a data-driven culture 69.4% 27.9%

disru ptiQ n (44. 3%) . Create new avenues for innovation and disruption 64.5% 44.3%
Accelerate the speed with which new capabilities and services are deployed 64.5% 31.1%
Launch new product and service offerings 62.9% 36.1%
Monetize Big Data through increased revenues and new revenue sources 54.8% 32.8%
Transform and reposition your business for the future 51.6%  27.9%

45
https://www.forbes.com/sites/louiscolumbus/2018/05/23/10-charts-that-will-change-your-perspective-of-big-datas-growth/#3d5c76752926



Global Big Data Revenue 2016-2027, by type
Big Data Revenue Worldwide from 2016 to 2027, by major segment
(in billion U.S. dollars)

Comparing the

worldwide demand for

advanced analytics and

Big Data-related $100
hardware, services and
software, the latter
category’s dominance
becomes clear. The
software segment is
projected to increase the
fastest of all categories, -
increasing from $14B in

2018 to S46B in 2027 50
attaining a CAGR of

12.6%.
Sources: Wikibon; m

SiliconANGLE; Statista

estimates and reported by
Statista https://www.forbes.com/sites/louiscolumbus/2018/05/23/10-charts-that-will-change-your-perspective-of-big-datas-
’ growth/#3d5c76752926

EServices BHardware = Software

$80

$60

$40

Revenue in billion U.S. dollars

2016 2017 2018* 2019* 2020 2021* 2022 2023 2024* 2025" 2026* 2027*



https://wikibon.com/
https://siliconangle.com/

The growth of human and machine-generated data

Human- and
machlnte-oI . Human Data
genera e a d 447B-44.417B
IS experiencing 10X Faster growth
an overall 10x it

than traditional
faster growth :

business data
rate than
traditional

Sensor Data
0.9ZB- 44.4ZB

50X Faster growth
than traditional
business data

business data,
and machine
data is
increasing even
more rapidly at
50x that growth
rate.

Business Data

Source: Inside big data
https://www.businessZcommunity.com/big-data/iot-big-data-ai-new-superpowers-digitaI-universe-019A276411



Today when CONTEXT: WHAT'S BIG DATA?

we say Big { exabyte (EB) = 1,000,01
Data, it BIG IN GROWTH, T00.
primarily
means the 9000
Sensors
process of 8000 9 00/0 & Devices
performing " i,
analyses on g 700 LI '
% WORLD'S DATA
very large data X o0  WAS CREATED IN
sets (read £ o Meda
. 5000
exabytes) via = 2
computers S 4000 viARs  Weare here VolP
with higher -

] o Enterprise
processing Data
capability to 2010 2020
unveil insights . T

that might not
be normally
visible.

https://www.promptcloud.com/blog/want-to-ensure-business-growth-via-big-data-augment-enterprise-data-with-web-data?8



Simbologia  Equivalencia Equivalente en Bytes
byte b 8 bits 1 byte
kilobyte Kb 1024 bytes |1 024 bytes
megabyte MB 1024 KB 1048 576 bytes
gigabyte GB  |1024 MB 1073 741 824 bytes
terabyte T8 1024 GB 1099 511 627 776 bytes
Petabyte PB 102478 1125899 906 842 624 bytes
Exabyte EB 1024 PB 1152921 504 606 846 976 bytes
Zetahyte B 1024 EB 1180591620 717 411 303 424 bytes
Yottahyte YB 1024 Z8 1208925819 614 629 174 706 176 bytes
Brontobyte BB 1024 Y8 1237940 039 285 380 274 899 124 224 bytes
Geophyte GB 1024 B8 1267 650 600 228 229 401 496 703 205 376 bytes
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WHICH APPLICATION SCENARIOS WILL BIG DATA
SOLUTIONS BE USED FOR IN THE FUTURE?

42 7%
MORE MARKET-ORIENTED
40% PRODUCT DEVE! u||— AENT

[T ANALYSIS 36 %

BETTER
[CUSTOMER

SERVICE 29 %

http://www.thesnapplab.com/big-data-entenderla-para-mejorar-tu-negocio/
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This trend leads to new
challenges also in Gl science
and cartography while
dealing with gathering,
storage, analysis and
visualization of spatial
information and data.

Cartography is one of the
few visualization disciplines
to have always used and
correctly analyzed a huge
amount of data, and
represented it on different
levels of preciseness
according to the needs of
potential users.

© D.Fletcher for CloudTweaks.com

HOW'S THE
BIG DATA PROTECT
COMING ALONG,
HoS5KINS?
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DEFINITION OF BD

It is difficult to find BD definition which is appropriate for every
science, every person and the society.

Zucker defines BD as “a popular term used to describe the
exponential growth and availability of data, both structured and

unstructured”.

European Union Project tries to define BD as an emerging field
“where innovative technology offers alternatives to resolve the
inherent problems that appear when working with huge
amounts of data, providing new ways to reuse and extract value
from information”.
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DEFINITION OF BD

One of the most general definitions was given by Uganes :

,Big data is one of the most promising — and hyped —
trends in technology today... If a traditional database is a
collection of data, then big data is a collection of
collections of data”.

From cartographic point of view we consider BD as a mix
of structured and unstructured data that existing GIS
technologies are not able to process because of variety in
terms of formats, increasingly big amount of volume and
complexity of knowledge.
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BIG DATA ENVIRONMENT POTENTIALS FOR

CARTOGRAPHY

Social networks

(blogs, forums, “tweets’,

“likes”)

Internet search \

Personal documents ¢ Unstructured

Public documents «———
(webpages, pdf, wikipedia)

Digital media /
(books, journals, image) /

Streaming data
(audio, video)

Untapped data
(archives, legacy
documents)

Activity generated data
(log files, tracking

/ information)

Structured —>  DWH data
dat (transactional, data
4 a_,, collected from operational
and Bl systems)

Sensor data
(surveillance, GPS, traffic,
weather, phones.. )
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Experts from different fields are needed in order
to find methods, paradigms and ways for BD
effective processing.

After that, processed data shall be visualized
and delivered in readable form for different kind
of users with different sort of purposes. This is
the place where cartographers shall be involved.

R

Computers “
. o e ——— = Blg
Blg I Innovative - Data
Data GIS, IT, DB, RC ltechnologies| cartography \isyalization
specialists | forBD  specialists | for Users

Processing
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Next-generation GIS are required to store, process and visualize many
structured, unstructured and semi-structured data in different formats: vector,
raster, video, audio, text, etc. However, the more interesting question is about

user involvement into data collection and GIS development.

The idea of virtual GIS is considered in this regard. Virtual GIS development is
encouraged by the idea of virtual geographic environment which may have
enormous potential in BD usage and manipulation.

Big Data has the potential
to solve big problems

- in public health, medicine, science, agriculture, engineering, business and
more. But Big Data is too big, too fast, and too hard for traditional
Information Technology to process.

So we'e inventing new technologies.
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. What Makes it Big Data?

GSUCIHL

101100101001

001001101010
101011100101
010100100101

VOLUME VELOCITY VARIETY VALUE

ORACLE
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(o Processing Performance » Data Availability

* Curse of Modularity « Real-Time

* Class Imbalance Process./Streaming
* Curse of Dimensionality * Concept Drift

* Feature Engineering * Independent and

Identically
Distributed Random
Variables

* Non-Linearity
* Bonferonni’s Princi
\ » Variance and Bias

/

* Data Locality * Data Provenance
* Data Heterogeneity * Data Uncertainty
* Dirty and Noisy Data * Dirty and Noisy

Data

Katarina
Grolinger

The University
of Western
Ontario
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VOLUME

Huge amount of data

VERACITY

Inconsistencies and
uncertaintyin data

Different formats of data
from various sources

VELOCITY

High speed of
accumulation of data

VALUE

Extract useful data



VOLUME

* Terabyte
* Records/Arch

VARIETY » Tables, Files

* Distributed
+ Structured
* Unstructured
* Multi-factor
+ Probabilistic
* Linked
+ Dynamic [9'-‘”5 of

VERACITY Big Data

* Trustworthiness

* Authenticity
ek LA \JARIABILITY
 Availability

* Accountability

+ Changing data
* Changing madel
* Linkage

Characteristics

Validity

Value

Variability

Variety

Velocity

Veracity

Viability

Virality

Viscosity

Visualization

Volatility

Volume




Facebook o 22% of the world’s total population uses

(Liser 2017 “The S www.semanticscholar.o
Top 20 Valuable

Facehook Statistics.” o Every day, 100 million hours of video content e / pa _pe r/ Characteristic
2017) ’ are watched s-of-big-data
¢ 300 million photos are updated per day
o Every 60 seconds, 510,000 comments are
posted, and 293,000 statuses are updated,

o Every second, five new profiles are created

YouTube ¢ YouTube has 1,300,000,000 users
(Donchev, 2017) , o
 Every minute, 300 hours of video are uploaded
o Every day, almost 5 billion videos are watched

*  YouTube has 30 million visitors per day

LinkedIn o LinkedIn has 467 million users

(Aslam, 2017b) , -
o Onaweekly basis, 3 million users share content

o Over 19.7 million slide share presentations have

been uploaded
Twitter o Twitter has 317 million users
(Aslam, 2017¢c) -
500 million tweets are tweeted per day
Instagram 95 million photos are uploaded per day
(Aslam, 2017a) .
o 40 billion photos are shared per day
o So far more than 40 billion photos have been
uploaded to Instagram
Snapchat o 400 million snaps are shared on Snapchat per
(Lister, 2017) day
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WHAT IS SMALL DATA?

DO YOU AGREE WITH THIS TERM?

The nature of Small Data is less obvious, and this is reflected in the
lack of agreement on its definition.

Allen Bonde, one of the earliest users of the term around the late
2000s, defines Small Data as “...connecting people with timely,
meaningful insights (derived from Big Data and/or ‘local’ sources),
organized and packaged (often visually) to be accessible,
understandable, and actionable for everyday tasks”.

Whereas branding expert Martin Lindstrom defines it as “The tiny
clues that uncover huge trends”, which he generally collects
through observational data. Perhaps the most commonly used
broad definition is “Data that is small enough in size for human
comprehension” (original source unknown).

https://www.focusvision.com/resources/it-takes-two-
understanding-customers-through-big-and-small-data/



WHAT IS SMALL DATA?

This idea of it being ‘small enough for human comprehension’ is
key.???

In comparison to Big Data, Small Data’s volume is more
manageable and is measured in megabytes and gigabytes It
can be stored and processed on a single computer, using
established techniques developed in the 1950s onwards as
the first commercial mainframe computers became available.
The speed of the data is slower?, being collected over days
and weeks.? Finally, it consists entirely of known detail, the
data is either structured (i.e. numeric) and/or unstructured
(i.e. text, images, video).?

https://www.focusvision.com/resources/it-takes-two-understanding-customers-through-big-and-small-data/
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Data Mining Process

Problem A S ‘ < i
Defined R 4

Data mining is a time consuming. The data should be generalized and made
ready for analysis. Then, a valid model should be created from the data. The
model should be verified, analyzed and used for some purpose.

| sgats | SmallData

Data Condition Always unstructured, not Ready foranalysis, flat file, no
ready for analysis, many need for merging tables.
relational databasetables
that need merged

Location Cloud, Offshore, SQLServer,  Database, local PC
etc.

Data Size Over50K Variables,over50K  Filethatisin a spreadsheet,
individuals, random samples,  that can beviewedonafew
unstructured sheets of paper

Data Purpose No intended purpose Intended purpose for Data

Collection e

http://www.312analytics.com/what-is-the-difference-between-big-and-



Will you use the
term “small
data”?

Big data and small data

Analysis Q1

Big data: Hard to get the ;
information -
Small data: Easy to get the [}
information :
ENEEENNNEENENEENENN
]

Source

0 Big data: Outside the enterprise

Small data: Trad. enterprise data

Information
03

Big data: Big picture, hidden

correlations .

Small data: Specific, tergeted -
EEEEEEEEEEEEEL N

Size
Big data > Terabytes (1012)
: Small data < Terabytes (1012)

Use

[]
Big data: Complex, BI, 05

predictive, insights

Small data: B, analysis, reporting
EEEEENEEEEEREER
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Small data is collected with an intended purpose for
analysis. It is a sample size that is determined by the
data scientist that is collected to answers the problem
at hand. With Small Data, there is control of the data. It
is ready and conditioned for analysis once the data is
collected.

Big Data, does not have an intended purpose other
than data mining. For this reason, the data takes a long
time to clean and processed by the machine learning
algorithms. The data scientist lets the machine do all
the work to come up with relationships in the data
structures. Then uses different algorithms to verify the
findings.

http://www.312analytics.com/what-is-the-difference-between-big-and-small-data/



CHARACTERISTICS OF BD -
VVVVC

Volume of BD means the quantity of data;
Velocity of BD means the speed of data generation.

Variety of BD means different category of data in different formats
and purpose of analyzing and using:

sensors, digitalization, mobile applications, Web, data bases,
photos, videos, audios, sms, automations and others.

Variability of BD means the time of generating the data.
Complexity of BD means multiple sources generating data.

“Big Data is high-volume, high-velocity and/or high-variety
information assets that demand cost-effective, innovative forms of
information processing that enables enhanced insight, decision
making, and process automation.”

https.//www.focusvision.com/resources/it-takes-two-understanding-customers-through-big-
and-small-data/



CHARACTERISTICS OF BD - ADIQ
FROM CARTOGRAPHY

Accuracy means the degree of correct information
and data which can be projected or referred to a
coordinate system;

Dimensionality means a measure of spatial, time and
characteristics extent of the information represented
to the map: 2D, 3D, 4D to multi-dimensional map;

Interactivity means the level of allowance of user
activity;

Quality means a high level of value of the gathered
information and data.



MAP DEFINITION IN BD ERA

In the BD era, the definition of the map must retain the &
basic features of the map that distinguish it from other =5
earth images and representations. Therefore, here a
definition is suggested, which states: “the map is a
mathematically defined multi-scaled, multi-layers
geolocated, generalized drawing, representing the
earth (or other planets) surface, objects and
phenomena by symbol system.” Additional drawing,
images, audio, video, animation, and other attributes,
giving quantitative, qualitative or other information,
could be geolocated and attached to the main map
content. (Bandrova T., Pashova L.,2020 )

https://iccgis2020.cartography-gis.com/proceedings- -
vol-1/



PERCEPTION OF GEOSPATIAL
ABSTRACTIONS

Different level of abstractions may distinguish:
conceptual, geometric, semantic, graphic, visual, and
cognitive.

A specific problem is the degree of abstraction with
changing the scales of maps when the same content is
visualized.

For example, if different aspects of the abstraction are
ignored, it may be difficult to perceive the map content
when navigating through the web geoportals changing
its scale.

https://iccgis2020.cartography-gis.com/proceedings-
vol-1/
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MAP DESIGN

In traditional cartography, the map design still exists.
With the widely available and easy-to-manage GIS, many
maps have emerged, most of which are drawings or
graphics rather than maps.

Maps should attract user attention, and they should like
them, and not only provide a possibility to read and
understand. In this case, the maps will become more and
more popular to any type of users.

Colours and labelling are essential elements in the map
design, and they are chosen during the process of map
creation.

https://iccgis2020.cartography-gis.com/proceedings-
vol-1/



Big Data Increasing

BD AND

SCALE Details and Information Increasing

e

From Small to Large to 1:1 Scale

ﬁ
Reducing the Visualized Territory

ﬁ

Abstraction Reducing

i



MULTI-SCALE MAP

Every map has to have a clearly defined scale/s, which is/are
shown, and users can make the necessary measurements. The
scale means a relation between any line on the map and its real
size on the earth surface. It can be represented on a map by
three different ways: bar-scale or graphical, verbal and
representative fraction.

Web platforms usually represent differently scaled maps in the
same territory. It means that the map is a multi-scaled model.
Degree of resolution is defined as a scale in the cartographical
context of BD. The same approach is used for web mapping, e.g.
changing of the scale means changing the degree of resolution
and the level of details. It can be represented in different
dimensional map representation: 2D, 2.5D, 3D, 4D, etc.
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BD AND
MAP DIMENSIONALITY

We need to visualize our 3D or 4D world on 2D
map. The solution - 3D or 4D cartographic
representation or multi-dimensional maps in
virtual environment.

Gourley (2013) defines the map as a multi-
dimensional rendering of any type of
information, representing the relationships of
objects. He adds that Google Map now invest
20 Petabytes of information every week from 1
300 different data sources into its mapping
software.
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“Generally, the big data process
begins with “cleaning” data sets
and joining them together to
make them useable” (Uganes).

In case of BD generalization rules
will be big challenge for all Gl
specialists.

A possible solution is not to try to
adapt current principles to new
situations but to create new ones
according to the needs of the new
data environment.

Images Database Location

Sensor . 3 Email
Data
Click

HIE Social

Stream

Actionable Intelligence

¢

Database

http://www.scaledb.com/big-data.php
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To make maps using BD sources does not mean that cartographers will
not use cartographical symbol systems. In many GIS applications and web
map platform, examples with and without symbol system can be found
(see Fig. 1 without a legend, Fig. 2 with a legend).

The symbol system is the language of the map, and it is needed to
perceive by the map’s content from the users.

The symbol system should be well defined and to give the necessary
gualitative and quantitative information about objects and phenomena
depicted on the map. In the case of BD representation on a web map, the
visualization should be done in a separate window, easily accessed for the
users.
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Cartography cannot deal with all kinds of data of the
BD environment and cannot provide all the solutions
of BD processing and management.

Cartography can handle only a part of the data and
extract valuable information from it.

- Data must be spatially distributed: The
power of cartography is in its capacity of describing
quality and quantity characteristics of objects, their
positioning and relations.
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CONCLUSIONS ¢Q

- Data must be classified. The majority of BD is semi-
or non-classified. To map the data, we need clear
classification first.

- Data must have quality and / or quantity
characteristics. Cartography visualizes objects’ and
phenomena’s characteristics and provides to readers
their distribution. Modern cartography capabilities like
multidimensional representation and animation allow
us to represent much more data characteristics than
before.

- Data of interest must be generalized. Many data in
semi- or non- classified format can represent an
interest for cartography.
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PERSPECTIVES
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:::,;:::.. BIG DATA IS WATCHING |
Big data is watching, by Heloukee, on Flickr

To look from the BD perspective we see that cartography
will continue its development in some kind of
equilibrium between sciences, technology and art.

000000
0000000000

This equilibrium is more valid than before, because
combination of new scientific approaches based on ICT
in cartography provides many possibilities for map
creation and inclusion of art not only make maps
attractive but also enables new and imaginative forms in
which maps could be shown and naturally understood.
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In the era of BD, it is very important for
cartography to take advantage of the
development of the ICT.

The distance between cartographers and the
world's leading information providers like
Google, Open Streat Maps, Facebook and
Twitter have to be reduced through clear
involvement of cartography roles and rules in
solution delivery.

As experts, we are happy of the new
possibilities presented by ICT, but still we
cannot hide the fact that much chaotically
transmitted information is not correct and can
lead to misinterpretation by the users.
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AND

TECHNOLOGY



Bandwith — sirka pasma, sirokopasmovy
Agile - agilni
Enhanced reliability — zvysena spolehlivost

Latency — latentnost, ,,dlouhodobost”
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