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Co tedy muzeme rici o budoucnosti s
jistotou?

In these matters the only certainty is that nothing is
certain.

(Pliny the Elder)
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Co je to Megatrend?

Termin, popularizovany Johnem Naisbittem v roce 1982 s odkazem na
zmeny ve spolecnosti s odkazem na zacinajici spolecenské a ekonomické
posuny, jako byla zaCinajici globalizace, vzestupu informacni spolecnosti
nebo prechod k sitové organizacni hierarchii. (Megatrends: Ten New
Directions Transforming Our Lives)

Megatrends are the probable future — or express what we know with great
confidence about the future. Megatrends are certainties (Copenhagen
Institute for Future Studies)

Mega trends are global, sustained and macro economic forces of
development that impacts business, economy, society, cultures and
personal lives thereby defining our future world and its increasing pace of
change (Frost&Sulivan)

Megatrends are certainties (coloquial)
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ProC nas zajimaji globalni megatrendy?

* CR je ke zbytku svéta provazana fadou
systému, které umoznuji obousmeérné toky
materialu, energie, financi, ideji a inovaci

* Na fadu téchto systéma ma CR maly nebo

témer zadny vliv
* Dlouhodoby socioekonomicky a
environmentalni vyvoj CR je a bude ovlivhovan

silnymi dlouhodobymi trendy v téchto
systémech



Ekonomické

Globalni ekonomicky
rust

Rostouci zadluzenost
Rust stiedni tridy
Zintenziviujici se
globalizace

Technologické

Rostouci pristup k
informacim
Virtualizace svéta
Zvysuijici se rychlost
technologické zmény

Co jsou
globalni
megatrendy ?

Socialni

Civilizacni choroby
Demokratizace
spolecnosti

Globalni starnuti
Rostouci
individualismus a sila
jednotlivcl

Rostouci nerovnosti

Rostouci objem migrace

Rostouci populace

Snizovani diskriminace

Urbanizace
Zdravy Zivotni styl

Zdroj: Havranek, Pokorny, 2015

Environmentalni

Degradace ekosystému
Potravinova
bezpecnost
Rostouci spotreba
zdrojli

Zména klimatu a jeji
dopady

Politické

Narast vyznamu
nestatnich aktéru

Od unipolarniho k
multipolarnimu svétu
Rostouci objem
regulaci



Jak spolu souvisi GMT ?
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Globalni environmentalni megatrend:
Zmeéna klimatu




Globalni megatrend: Zména klimatu

2015: The Hottest Year



Globalni socialni megatrend: Rust
svetove populace
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Globalni technologicky megatrend —
Zrychlujici se technologicka zmeéna

* Hnaci sily: Urbanizace, Technologie, Soutéz o
zdroje
* Trendy
— Rychlost obmény
— Environmentalni technologie
* Prilezitost a hrozba
— Nanocastice
— Aditivni vyroba



Globalni technologicky megatrend
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Globalni technologicky megatrend —
Zrychlujici se technologicka zmeéna
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Slabé signaly

Sledovani horizontu
Technologické niky
Inovacni niky

Emerging issues
Upcomming challenges
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Slaby signal: Climate hacking

* Geoinzenyrstvi, klimatické inzenyrstvi, klimaticka
Intervence

* Deliberate large-scale manipulation of the
planetary environment (Keith, 2000)

* Deliberate large-scale manipulation of the
planetary environment to counteract
anthropogenic climate change



Can Geoengineering Save the World
frm{’l Global Warming?




Rovnice politiky zmeény klimatu
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T. M. Lenton and N. E. Vaughan: Radiative forcing potential of climate geo
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Dvé (Tri) moznosti

* Albedo modification (SRM)

— Zména odrazivosti zemského povrchu a/nebo
atmosféry

* CO, sequestration (CCS)

— Aktivni odstranovani GHG z atmosféry
e Large scale change of Earth circulation (fringe)

— E.qg. Barents sea, Bering strait



R/V Point Sur Smoke Operations




Global shade

Blocking Sunlight:

*A 100,000 km cloud

ecomprised of 16 trillion manhole-
cover sized discs,

*~3 million miles from earth,
*blocking 2% of the sun's rays.

$1 -S5 trillion depending on launch
technology.
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Aerosol injection
()

The tethered-
balloon delivery
system

Eli Kintisch, FOE, 2012
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0° An overview of geoengineering of climate using stratospheric sulphate aerosols
Philip J Rasch, Simone Tilmes, Richard P Turco, Alan Robock, Luke Oman, Chih-Chieh
(Jack) Chen, Georgiy L Stenchikov, Rolando R Garcia

Phil. Trans. R. Soc. A 2008 366 4007-4037; DOI: 10.1098/rsta.2008.0131. Published 13 November
2008
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(b)

Fungovalo by to?

Geoengineering by cloud seeding: influence on sea ice and climate system
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Philip J Rasch?, John Latham?2 and Chih-Chieh (Jack) ChenZ Environ. Res. Lett. 4 (October-December 2009) 045112

doi:10.1088/1748-9326/4/4/045112

Crutzen, P. J. (2006),Albedo
enhancement by stratospheric
sulfur injections: A contribution
to resolve a policy

dilemma? Clim. Change, 77,211-
220, doi:10.1007/s10584-006-

9101-v.

Rasch, P. J., P. J. Crutzen, and D. B.
Coleman (2008), Exploring the
geoengineering of climate using
stratospheric sulfate aerosols:
The role of particle size, Geophys.
Res. Lett., 35, L02809,
doi:10.1029/2007GL032179
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Meélo by to vedlejsi efekty?

Poskozeni ozonoveé vrstvy

Vybéleni nebe

Neznamy efekt na tvorbu mraku
Dopad na ekosystémy (difuzni zareni)
Efekty souvisejici s depozici castic

Nerovnomeérné dopady (selhani monzunu,
regionalni sucha)

/meéna teploty stratosféry
Dalsi okyseleni planety



Reforestace

Aerial Reforestation?

N

NASA photo of deforestation in Tierras Bajas project, Bolivia, from ISS on April 16, 2001.

photo: Discovery Channel



Biochar

* Drevéné uhli
deponované do
pudy

Wikimedia commons



,Clasické” CCS

Methane »

..............................

Ocean storage
(Ship or pipeline)

www.CO2remove.eu



CO, sekvestrace (BECCS a DACS)
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CO2 Atmosphering scrubbing

Geoffrey Holmes et al. / Energy Procedia 37 (2013) 6079— 6095

.‘-

Zhruba 1Mt CO2/year, 3
jednotky na vyvazeni 1GW
bloku (Kolik energie na
provoz?)



Hnojeni zelezem

A massive phytoplankton bloom
induced by an ecosystem-scale iron
fertilization experiment in the
equatorial Pacific Ocean, KENNETH
H. COALE et al, Nature, 1996

1. Ship off-loads iron.

COLDER, DEEP LAYER

The Fantasy:

Plankton populations
rebound to historic
levels, reviving fisheries
and sequestering vast
amounts of carbon.

The Fear:

Iron leads to the depletion
of deep-water oxygen,
alters food chain, and
promotes toxic species;
CO, soon resurfaces.

Nicol, S., Bowie, A., Jarman,
S., Lannuzel, D., Meiners, K.
M. and Van Der Merwe, P.
(2010), Southern Ocean iron
fertilization by baleen whales
and Antarctic krill. Fish and
Fisheries, 11: 203-2009.

doi: 10.1111/j.1467-
2979.2010.00356.x
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Impacts (concentrations)

ProC tedy uvazovat o GE?
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Potrava k premysleni

Geoengineering je pojistka
VS.

Geoengineering moralni hazard



Dékuji za pozornost

Globalni megatrendy

Aktualizovany strategicky ramec Udrzitelného
rozvoje

Sledovani horizontu

www.Horizont2050.cz



http://www.pearltrees.com/t/mesenfor-sledovani-
horizontu/geoingeneering/id12784665
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