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NCTOPUA. OBPA3 MUPA HA KAPTAX Hauponansas

TeEXHONOrn4yeckana MHMUUMUATUBA

1. BaBunoHckas kapta mupa (VIll—H. VII BB. Ao H. 3.) 2. Kapta mupa no lekateto (525 rog oo H.3.) 3. Kapta NMTonemes (okono 150 r. H. 3.)
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Foundation of Heaven

EUROPE 1

Where: the Sun
is not Seen

Ly,

Firmament at
thi Horizon

MepBas B UCTOPUM KapTa MUpa Ha KapTe 6blau Bnepsble 0603HavYeHbl TpM YacTu ceeTa (EBpona, Bkntouaet B cebsa cBOAHYIO KapTy BCEro M3BECTHOTO MUPa TOrO BpEMEHMU
A3usa v Jlnsua) v BblgeneHa 061acTb 06MTaemMbIX 3eMenb n 26 cneumnann3npoBaHHbIX KapT, OXBaTbIBAOLLMX Pa3/INYHbIE PETNOHbI,
Takue Kak EBpona, A3na n Appurka

4. mobyc MaptuHa Béxanma (1492 r.): 5. Atnac Optenuyca (1570r.) 6. CoBpeMeHHasi CnyTHMKOBas KapTa Mvpa

RV M

Crapeiilmii coxpaHuBLIMiicA r06ycom B MUpe, OTparaeT MepBblii aTAac 3eMHOrO Wapa C OTKPbITbIMU KOHTUHEHTaMM
reorpaduyeckme 3HaH1A eBPONENLLEB HaKaHyHe OTKPbITUA

AmepuKm



HACEJIEHWE 3EMJIN. AEMOIPAOUNYHECKUE NBSMEHEHWA.

MUTPALUNA

K 2050 rogy

HaceneHne B MMpe CoCTaBuT 9,7 mappa YenoBek:

-1 mnppg B Amepuke

-1 mnppg 8 EBpone

-2 mnpg s Adpuke (+1 mnpga 3a 30 ner)

-5 mappg 8 Asun (+1 mnpg 3a 30 ner)

MHpua — camana HaceneHHas cTpaHHa (1,68 mapa yenosek)
OCHOBHOM NPUPOCT HaceneHua B mupe - Appuka

75% HaceneHna B MMpe XKUBET B ropoaax

nepsbln ropof c HaceneHmem 100 MaH YenoBek

6onee 1,6 mnppg ntoael B Bopacte 65+

cpeaHAA NPOAO/IKUTENBbHOCTb XU3HU yBeanuntca go 77,2
ner

K 2100 rogay

80% BepPOATHOCTb AOCTUXKEHUA NNUKA HAaceNeHna B MUPE B
cpeanHe 2080-x rogos (10,3 mapa yenosek)
NpeKpalleHne pocTa K KOHLLY BeKa

HacefieHue B mupe cocTasuT 10,2 mapa, YenoBek

Climate change %
could internally p .
displace over |
216M people by |
2050 \"’*’/

EASTERN EUROPE |
AND CENTRAL ASIA |

NORTH |
AFRICA
LATIN
AMERICA

EAST ASIA
AND PACIFIC

SOUTH
ASIA

SUB-SAHARAN
AFRICA

HaunoHnanbHas
TEXH@NOrUYecKas MHULMATUBA

Our World
in Data

Population, 1900 to 2100

Future projections are based on the UN's medium-fertility scenario®.

1.6 billion
"+ India
1.4 billion === === A T
1.2 billion
1 billion
800 million
600 million - S
o o —— Ethiopia
------------- Egypt
200 million Brazil
— Russia
= South Africa
1 Iran

(=7

1950

'—l - United Arab Emirates

1900

Data source: UN WPP (2024); HYDE (2023); Gapminder (2022); UN WPP (2024) OurWorldinData.org/population-growth | CC BY

Note: Historical country data is shown based on today's geographical borders.

MUTPALUA

*  BO/bLIMHCTBO MEXKAYHAPOAHbIX MUFPAHTOB He ABAAOTCA HeXXeHLaMM a onNpeaenanTca Kak MUTrpupytoLme
N0 SKOHOMMUYECKMM NPUYMHAM

*  CTapeHWe HaceneHua B CTPaHaxX C BbICOKMM YPOBHEM A0X04a YCUAUT CPOC HA UMMUTPALUIO

* 00216 MUANMOHOB BHYTPEHHUX KAMMATUYECKUX MUTPaHTOB K 2050

. MMMUTrpauma byaeT oaHMM 13 GaKTOPOB POCTa HaceneHus B 52 ctpaHax mupa Ao 2054 roga v B 62 cTpaHax
00 2100 roga

* B 14 cTpaHax C y1bTPaHU3KOM POXKAAEMOCTbIO MUTpaLma 6yaet cnocobcTBOBaTb COKPALLLEHUIO YNCNEHHOCTHU
HaceneHnua go 2054 roga

NcTtouHuk: World Population Prospects (UN), Groundswell report (World Bank)



HACEJIEHUWE 3EMJIN. TTIOBAJIbHAA OEMOIPAONYECKAA HaumomansHas
I—II/IPAM I/Iﬂ'A 1 950_21 OO TeEXHONOrn4yeckana MHMUUMUATUBA

K2100roay - pPOXKOaeMOCTb HUKe MO CPaBHEHUIO C TEKYLLLMMK NOKasaTenamu
. HU3KUN NOKa3aTesib CMePTHOCTM BO BCEX BO3PACTHbIX Fpynnax
. pOCT MeAnaHHOro BO3pacTa HaceneHua oo 41,6 net
. MHOIME OeTU, POXKAEHHbIE cerogHa byayT *Kntb B 22 BEKe

The Demography of the World Population from 1950 to 2100 Our World

Shown is the age distribution of the world population — by sex — from 1950 to 2018 and the UN Population Division’s projection until 2100. In Data

70 Million 60 Milion 50 Million 40 Milion 30 Milion 20 Million 10 Million 10 Milion 20 Million 30 Millien 40 Milion 50 Million 60 Milion 70 Million
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Median age in 2100:
41.6 years

Median age in 2075:
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Median age in 2050:
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[
|
1
I
I

L
Vi
i
|
|

/)
4
f

40 years

e

Median age in 2018:
30 years

I Median age in 1950:
Ul 23.6 years

0O oo = o —_ il . —~n
Men VWomen

Data source: United Nations Population Division — World Population Prospects 2017; Medium Variant.

The data visualization is available at OurWorldinData.org, where you find more research on how the world is changing and why. Licensed under CC-BY by the author Max Roser.

NcTouHunk: World Population Prospects (UN)



[MPUPOLA N KITMMAT. TEMIMEPATYPA 3EMJIN K 2100 rogy

K 2050 rogy

cpeaHee noTtensieHne no Mupy aocturHet 2,75°C

3KCTPEeMabHble NoroAHble ABeHnsa byayT 6os1ee 4acTbIMU U UHTEHCUBHbIMMU
pUCKM noTepmn BnopasHoobpasma B pasIMYHbIX IKOCUCTEMAX

YCKOpPEHHOoe NOoBbIeHne YPOBHA MopA

/

Decarbonization Charwne\\

MEXICO

GLOBAL

Temperature Rise
2050 PROJECTIONS

TEMPERATURE RISE
relative to avera
1850-1900 tempe

I —
® NATIONAL
AVERAGE, 2050

275 0

® MAX @ MIN

3.76°C | 2.02°C

Arctic amplification,
geography, weather
patterns, ocean currents,
and the influence of human
activities all affect the level
of warming on a regional level.

RUSSIA

CANADA 3.62°C

3.63°C

MONG
3.76°C

2.21°C

SOMALIA
2.78°C

INDONESIA
2.55°C
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2.94°C
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ar°c
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2.42°C

S. AFRICA -
279°C 7

AT THIS WARMING LEVEL, THE
IPCC IS HIGHLY CONFIDENT THAT:

Earth, Intergovernmental Panel on Climate Change

Tye=c» Extreme weather

@ﬁk events will be more

frequent and intense

Nearly all ecosystems
will face high risks of
biodiversity loss

Accelerated sea level
rise will threaten
coastal cities

£

Source: Berkel

This map shi

(titled SSP2-4.

s "middle-of-the-road" scenario

ming projection (
expected emissions under current policies

), which is the closest

Projection data provided by BERKELEY EARTH.

Decarbonization Channel Powered by %?g‘ In partnership with Mofivepower (e ke lis e
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K 2100 rogy

* 6osiee 55 cTpaH MOryT OXKMaaTb notenneHua sbilie 4°C

* 3-39% Ha3eMHbIX BUAOB CTOJIKHYTCA C O4EHb BbICOKMM PUCKOM MUCYE3HOBEHMA

* 33CyXu, HaBOAHEHMA M NepPUoabl CUNbHOM *Kapbl OCNOXKHAT rnobanbHOEe NPOU3BOACTBO
NPOAYKTOB NUTAHMUA N AOCTYN K HUM

/

Decarbonization Charwne\\

GLOBAL ; r

Temperature Rise
2100 PROJECTIONS

TEMPERATURE RISE
relative to avera
1850-1900 tempe

® NATIONAL
AVERAGE, 2100

3.80°C

5.21°C | 267°C

In 2100, more than 55
countries are projected to
have warming above 4°C in
comparison ta their 1850-1900

PERU
3.32°C

temperatures in

2100, followed by
Russia, Mongolia,
and Kuwait.

averages, and nearly 100 J
above 3.5°C. 1.5°C 5.2°C
CANADA RUSSIA
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AT THIS WARMING LEVEL, THE
IPCC IS HIGHLY CONFIDENT THAT:
Water scarcity will
&

3-39% of terrestrial
species will face very high
risks of extinction

<» Droughts, floods, and heatwaves
| will greatly strain global food

production and access

)

considerably affect cities,
farms, and hydro plants

&

Source: Berkel

Earth, Intergovernmental Panel on Climate Change

This map shi
(titled SSP2-4.5)

ming projection ed on the IPCC's "middle-of-the-road" scenario
which is the closest to expected emissions under current policies

Projection data provided by BERKELEY EARTH.

Decarbonization Channel Powered by %?g\

In partnership with r‘m‘:{w_epower

VISUAL
CAPITALIST

NcTouHuK: Visual Capitalist



NPUPOLOA U KITIMMAT. AMHAMWKA USMEHEHWNA TEMIEPATYPbI HA 3EMIIE HauonansHas

TeXHPNoruyeckaa MHUULMaTUBA
B 2017 ropny cpeaHas TemnepaTypa NOBEPXHOCTU NpeBbicUAa cpeAHMI nokasaTtenb 1850-1900 ropos Ha 1,0°C. KpynHble 6uoTnyeckme nsmeHeHus, BKAOYaA BbIGPOCH NapHUKOBbIX
ra3oB M3-3a TaAHMA BEYHOM MeP3/10Tbl, IECHbIE MOXKaPbl U Pa3pyLLUEHME APKTUYECKOrO MOPCKOrO /ibAa, Havanu cnocobcTBoBaTb Aa/ibHENLLEMY NOTENNEHMIO.

K 2050 nipu HegocTMxeHnM HyneBbix BbIBPOCOB NpeBbileHne cpeaHel TemnepaTypbl BepoaTHo npesbicnT 2,5°C. B nocnegHuii pa3 Ha 3emne 66110 Tak TeNA0 NOYTU 3 MUAMOHA NeT
Ha3ag,. Ctabunusaums Temnepatyp Ha yposHe 2,5°C, BepoaTHO, NoTpebyeT OT NtoAei NOCTOAHHON KOMNEHcaLUMM BUOTUYECKUX UCTOYHMUKOB MOTENIeHNS.

McTouHuK: Probable Futures

_|_ —







MNPUPOLOA U KITMMAT.

Water World

from the book
Knowledge is Beautiful

oceans
96.5%

—e@salt groundwater
1%

. fresh water
\2.5%

\
FRESH WATER

atmosphere

0.04%
ground‘Water
30%
rivers
0.01%
(C)USED BY HUMANS
industry 0.03%
1% @ S/\\N 0 T
reservoir
evaporation
1%
urban use
0,

2%

agriculture
73% )
to dilute
pollution
1%

MNcTouHuK: Information Is Beautiful (David McCandless)

PACMNPEOENEHVE BOAbl HA 3EMJIE

.ice caps & snow
69%

swamps

0.03%
archaea
11%
soil :
; humans
Gaak | 0.3%
0.03% :’ cattle
organisms 1%
crops
27%
ground ice plants
0.9% 1%
trees

0.6%

insects
35%

fish
27%

plankton
2.3%

bacteria
22%

fungi
23%

HaunoHanbHas
TEXH@NOrMYecKan MHMLMATHUBA

PACNPELENEHME BCEX BOAbI B MUPE

96,5% Bceil BoAbl HA N/IAaHETE OKEaHbl
1% noasemHan coneHas Boaa

2,5% npecHasa Boaa, U3 Hee:

69% npecHoM BoAbl B IeAAHbIX WAMNKax
30% HaxoauTca nog 3eMnem

0,03% B MBbIX OpPraHM3max

COAEPXAHUE NPECHOM BOAbI B
OPTAHU3MAX

35% Boapbl coaepKUTCA B HAaCEKOMbIX
23% B rpubax

22% B baKkTepUax

11% B apxesx

2,7 % B BbIpalLMBaeMbIX KyabTypax
2,7 % B pblibe

MCNO/1Ib30OBAHUE NPECHOM BOADI
NoabMU

73% ncnonb3yeTca B CE/IbCKOM X03ANCTBE
11% ncnapeHue 13 BogOXpPaHMUANULLA

11% ANnA CHUXKEHUA KOHLLEHTPALMMK
3arpA3HeHHOM BOAbI

4% B NPOMbILL/IEHHOCTH

2% [oNAa HY»XA roponos



[MPUPOLOA N KITMMAT. NMOTPEBJIEHVE BOAbI K 2050

HaunoHanbHas

TeEXHONOrn4yeckana MHMUUMUATUBA

BoaHble pecypcbl Ha gywy HaceneHua (m3 Ha aywy HaceneHus)

oT 0.00 0o 1000.00

oT 1000.00 po 3000.00
oT 3000.00 go 15000.00
oT 15000.00 go 780000.00
HeT JaHHbIX

BogHbiii cTpecc K 2050 roay (npu HEUTpPasibHOM CL,eHapUKU Pa3BUTUA COObITUIA)

:;Q» iy ::1( | e & A sarns v o (f £ %i“»,-r%"

North
Atlantic
Ocean ~

North
Pacific
Ocean

Indian
Ocean

Atlantic
Ocean

medium high
(<10%) (10-20%)  (2040%)  (40-80%)  (>80%)

M Arid & low water use
M No data

Water Stress i

0 e —
Low Lowto Mediumto  High Extremely
high

K 2050 roay

rnobanbHbIN CNPOC Ha BoAy yBennumntca Ha 20—-25%

1 mnppg yenosek 6yayT KWUTb B YCNOBMAX 4Ype3BblMANHO
BbICOKOIo AedpuumnTa BOAbI

CNpoC Ha BoAy B cTpaHax AdpuKM K tory oT Caxapbl pe3Kko
BOo3pacTeT Ha 163% — B 4 pa3a bbicTpee, yem B JIaTUHCKOM
AmepuKe, rae cnpoc Ha Boay ysennumntca Ha 43%

CNpoC Ha NPOAOBOALCTBUE, A ClIef0BaTe/IbHO, HA BOAY ONA
no/sMBHOro 3emnenenuns bygert pactu

B MMpPE, KaK OXMAAeTcA, He OCTAHeTCs He BOB/IEYEHHOM B
X03AMCTBO 3KOHOMMYECKU AOCTYNHOM NPECHOM BOAbI

31% mupoBoro BBIT moxeT nocTpagaTb OT 3KCTPEMAsIbHOIO
aedununTa Boabl

HexBaTKa BOAblI MOXET NPUBECTU K MUTPALMN HACceNeHUAa U
KOHOAMKTam mexay Pa3NMYHbIMMU rpynnamm
nonb3oBaTenen BOAbI

NA0OXoe KayecTBO BOAbl CNOCOOCTBYIOT pPacnpoOCTpPaHEHWUHO
3aboseBaHN, 0COBEHHO B Pa3BMBAOLLMXCA CTPAHAX

BO/HbIN CTPECC

nokasaTe/fieM KOHKYPEeHUUM 33 BOAHble pecypcbl MU
n3mepseT CcooTHolleHne obuwero obbema Boao3abopa
(bbITOBOE,
KMBOTHOBOAYECKOE
Mcnonb3oBaHMe) K
3anacam NOBEPXHOCTHbIX M NOA3EMHbIX BOA,.

NPOMbILLNIEHHOE, nppUraumoHHoe n
notpebnexHue n Heuenesoe
MMerWmnMca  BO30OHOBIAEMbIM

UcTouHuK: Nopm3oHT 2040. benas kHura, World Resources Institute
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[MPUPOLOA U KITMMAT. OCBOEHWE MNMPUPOAbI JTIOAbMWA 3A MNMOCIHEOHNE HaupoHaneHas

TeEXHONOrn4yeckana MHMUUMUATUBA

12 000 JIET

Cusltiired Intensive ——
ek Rangelands Croplands Villages Dense Settlements
o

e

wild woodlands I Residential woodlands [ Residential [ Residentialirrigated M Rice B Urban
[ Wild drylands || Populated woodlands [ Populated ["1 Residential rainfed WM |rrigated Bl Mixed settlements
| lce | | Remote woodlands Remote [ Populated I Rainfed
[T inhabited drylands Remaote ™ pastoral

UcTouHuK: Anthroecology Lab
_|_ JE—
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NPUPOLOA U KITMMAT. OCBOEHWE MNMPUPOAbI JIIOAbM HA TEKYLLEE BPEM{A  Hauvonaneas

TeEXHONOrn4yeckana MHMUUMUATUBA

* noan nameHunu Gonee 80% 3emHon Guocdepsbl
* AHTPOMbI (QHTPOMOreHHbIE OMOMbI) — 3KOJNOTMYECKNE CTPYKTYPbI, BO3HMKAKOLWME B pe3yribTaTe B3aMMOAENCTBUSA YEITOBEKA C 3KOCUCTEMAMM
* 3eMIN, He 3aTPOHYThbIE YENTOBEYECKUM BIIUSIHUEM, B OCHOBHOM HaXOAATCS B PErMOHaXx C HU3KOW NPON3BOAMTENBHOCTbIO (MYCThIHW U TyHApA)

MHOIMe aHTPOMHbIe NaHAawadTbl Pa3BUIM HOBbIE 3KOCUCTEMbI U3-3a YEITOBEYECKNX N3MEHEHNI, YTO MOXKET NPUBECTU K HEOOPATUMbIM N3MEHEHUSAM B BUOTUYECKMX
coobLecTBax

Anthromes

Intensive

Dense Settlements e
B Urban
B Mixed settlements

Villages

B Rice )
B Irrigated ; ®
B Rainfed

] Pastoral

Croplands : -
.| Residential irrigated
| Residential rainfed
| Populated

| Remote
Rangelands

] Residential

| Populated

|| Remote

Cultured

I Residential woodlands
| Populated woodlands
| Remote woodlands

| Drylands

Wildlands
| Woodlands

| Drylands L | 11 - ! ; 1 : A1
| Ice, uninhabited 10,000 BCE 1 100 CE 1000 | 1700 1750 1800 1850 1900 1950 2000 2017

Millennia Centuries 1500 Decades

UcTouHuK: Anthroecology Lab
_|_ JE—
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A long-term timeline of technology

I
3
2 i
. . . . . - i
From the distant past, to our lifetime, and into the distant future. ¢ 12000
= ¥
E 8,000
5000 6,000
4
e 2200
2175
Today’s young children might 2150
live well into the 22nd century.
2125
Humanity expanding into space
and settling on other planets ? 2 100
Human-level Artificial Intelligence ? 2075
Q 2050
5
CRISPR gene editing technology and mRNA vaccines ©)
Al systems become more powerful and widely used \/<
Smartphones / N OW
First multinational space station (ISS) \/‘
The Internet: the first web browser and /
first website were released in 1991 \1 2000
1980: First eradication of a human disease (Smallpox)
1969: Moon landing ~
. cona ez From 1800 to now:
The ﬁr’sst‘::o";’yu"ters To show the many inventions in this period
e of rapid technological change | stretched
Antibiotics (Penicillin) 120 out the timeline.
Television ~
Synthetic fertilizer 1925
1903: The Wright Brothers fly the first plane\‘\*
-, Aut’on;‘obile ~
ectric light
Telephone \\* 1 900
The global life expectancy was lower-
than 30 years until about 1870 _~"1875
Telegraph \
Photography \ 1850
Steam locomotive ~ 1825 e
1800 '/15100 L Printing press o
o A K o +— Glasses . .l
gw:sr’:rr'itl ’\‘/O%ic‘llr;ec,cme Steam engine N_g e 1000 The Ia;t twelve millennia:
_ R v ieT Each line represents 1000 years
The year O The first windmills
Paper— =
Beginning of the Iron Age —— 1000 BCE
2,000 years BCE - years
4,000 years BCE ~_———— Around 3,300 BCE the Stone Age - which lasted 3.3 million years - ends and the Bronze Age begins.
6,000 years BCE A.»zrotl{ndtthg ;ame tirf’ne ﬂtle wheel was invented.
8,000 years BCE:< arliest evidence of writing

—>-9,000 years BCE

The Agricultural 4
Revolution happened
around 10,000 BCE

—

The spiral shows the distant past:
Each turn represents 200,000 years

300,000 years ago:/ 200,000 years ago: beds
the origin of our

Epecieslyiogioapishs 1 million years ago: First use of controlled fire and cooking

3.4 million years ago: First tool use, by ancestors of our species

60,000 years ago: N .
bow and arrow — Y 43,000 years ago: the oldest

musical instrument, a flute

From OurWorldinData.org Licensed under CC-BY by the author Max Roser

TEXHONOIMMW. BPEMEHHASA LLUKAJTA TEXHONOIMMYECKNX M3MEHEHWIA Haunokansas

TeEXHONOrn4yeckana MHMUUMUATUBA

BPEMEHHAA LUKANA TEXHOTOTMYECKUX USMEHEHUI

* 3,4 MumAnMoHa NeT Hasah nepBoe WUCNO0Ab30BaHWE KaMEHHbIX
OpYyAWM TPYAA - HAYANO0 3TOM UCTOPUM TEXHONOTUN

* Ka)kabll BUTOK cnupanu npeactasnaet 200 000 net ucropum

* npeakam notpebosBanocb 2,4 munanoHa net (12 BUTKOB cnunpanu)
4TOObI HAYYUTLCA YNPABAATL OTHEM

* nocnegHue 12 000 net - HegaBHee npoLwnoe

* ¢ 1800 MHOrouyncneHHble KpynHble n3obpeteHns cnepoBanu ogHO
3a Apyrum

* YCKOpPEeHMe TEXHONOTMYECKUX M3MeHeHun 3a nocnegHue 100 ner:
BCero 66 net mexay nepsBbiM NOAETOM Ha CamoOJieTe U BbiCaAKOMU
nogen Ha JlyHe

AO/ITOCPOYHAA NEPCNEKTUBA TEXHOTOTMYECKUX U3SMEHEHUIA

MCKYCCTBEHHbIN WHTENNEKT 3HAUYUTE/IbHO YCKOPUT TEXHO/NOornmyeckoe

N3MEHeHWe:

* 6ynetr pa3paboTaH WCKYCCTBEHHbIM MHTENNEKT 4Yen0BeYecKoro
YPOBHA

* HOBble BaKUMHbI

* MpPOrpecc B YACTOM, HU3KOYI/IEPOAHOM SHEPTUM

* 3pPeKTMBHOE NeYeHme pakKa

* YeNoBEYEeCTBO pPaACLIMPAETCA B KOCMOC M paccenseTca Ha apyrue
nAaHeTbl

TEXHOJIOTMYECKAA CUHTYNIAPHOCTb

«KUHTENNEKTYA/IbHbIM B3PbIB» - rMNOTETUYECKMN MOMEHT B 6YAYIJ.I,€N\,
Korga TeXxHo/s0rm4ecroe pa3sntmne CtTaHoOBUTCA HeO6paTMMbIM, yTO
pPaAnKaibHO USMEHUT XapaKTep 4yesl0BEeYECKOM umMBnan3auunmn

NcTounuK: «Technology over the long run» (Max Roser)
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TEXHONOIMMW. BPEMEHHASA LLUKAJIA BYOYWMX TEXHONOMWM K 2055

HaunoHanbHas

TeEXHONOrn4yeckana MHMUUMUATUBA

"The times,” someone once said, “they are a-changin’’~and nowhere is this truer than with
technology. But any technological forecast of the future is a shaky sort of structure, at best-built on
a quicksand foundation and liable to collapse at any time. With that caveat firmly in mind, we've
assembled this speculative peek around the corner, to glimpse just a few of the many
marvelous things to come.

EYE-CONTROLLED TECHNOLOGY ——
Advances in face and PAPER DIAGNDSTICS

movement recognition r —1 _ )

software usher in an age Cheap diagnostic tools
of machines that are ¢ _ made of specially
controlled by gestures designed paper enable

or eye movements. L - | rapid screening for
Ebola, tuberculosis,

Zika, swine flu and
many other diseases.

2024
INGESTIBLE ROBOTS
Consumable, biocompatible

microbots that repair our
injuries from within.

DESIGNER ANTIBIOTICS ———

Bottom-up technology
for building macrolides .
allow for cheap, bespoke

antibiotics to defeat
\ g&

"superbugs.”

2026
SMART CLOTHING

Nanoporous fabrics,
miniaturized electronics,
and haptic feedback
make for “smart
clothing” that change
color or shape, and

keep you cool or warm
as the need arises.

2028
VOLCANIC MINING

Precious metal and minerals
extraction from active
submarine volcanoes
becomes feasible and
economical.

PHOTONICS IN SPACE

Photonics technology

means increased

bandwidth, a data rate

100s of times greater

than RF, and lower

@: power requirements for
spacecraft

communication.

CARBON-BREATHING BRTTERIES

Electrochemical
cells that suck in

C02 to generate
electricity and

SPINTRONICS REVOLUTION valiable
The rapid commercialization 1T 1 byproducts, solving
of “spintronics” (electron atonce our power
spin-orbit technology) (Oj (O) and pollution woes.
revolutionizes smartphones, ! !
“smart" technology, and
the 0T, — m—_—

NcToynHuK: futurism.com

2030 / ”
LFEEANIVIRBL DIAMOND BATTERIES

Broad-spectrum antiviral & N
drugs, based on the “Nuclear batteries" are
1SG15 mutation and @ ~ \ / P formed by encasing

other genetic therapies, radioactive waste in
arrive on the market. artificial diamonds that
convert radiation

into electricity.

2032 il

OPTOGENETICS 2033
After a decade of optogenetic NANO FERSIBILITY
engineering and research, P Light-dri

neurololgicalvdisorders sth '0;’.".‘. photor,gotors”:ﬁz
as Parkinson's, Alzheimer's, .+>.J DNA-inspired

Tourette's, schizophrenia, ‘-,r
autism, and many others
become treatable.

technology finally make
for widespread,
inexpensive nanotech.

2034 ‘ CHEAP SOLAR POWER
UNHACKABLE QUANTUM ——— Perovskite and organic solar
INTERNET cells near 100% efficiency;

innovations in manufacturing
techniques make solar power

Asatellite network using entangled
g d widely available.

photons for quantum-key distribution
(QKD) will create a fully secure,
unhackable internet.

2035
BIOMIMETIC MATERIALS

New materials,
inspired by the
behavior of living
things, have led to
self-cleaning clothing,
self-repairing
buildings, and the
elimination of

036

THE NEXT EVOLUTION OF Rl plastic packaging.
Big data analytics O

and predictive Al come

of age-from weather, to L

elections, to geopolitics,
evolution, and much else,
the future has become
almost disappointingly

\———— 3D PRINTING IN EVERY HOME

The ultimate in
home shopping:

LU

€d

A

. TTTTTTTTY cheap 3D printers in
predictable. —— every home can
print out almost
anything—
DESIGNER MOLECULES electronics,
Artificial molecules made ;uergilctiunr:,_:;)r:,glr::
from “superatoms,” with ardateiand
novel magnetic and chemical P
: downloaded from
properties, enable the the internet
creation of revolutionary ’
new materials. ——
2038 ‘
FULLY IMMERSIVE 2039

COMPUTER INTERFACE SELF-SUFFICIENT

" ENERGY ECOSYSTEM
Intuitive interaction with o
entertainment, infotainment, Microbial fuel cells,
web-surfing and what have anaerobic digestion tanks,
you through advances in lithium-ion batteries and

\ ‘ solar cell technology mean

VR/AR, projection mapping, !
haptics, and brain-computer that virtually every home
is now a closed-loop,

interface.
self-sustaining energy
ecosystem.

2040

GENETIC COMPUTING ’ GERM-LINE GENETIC
"Genetronics” comes of @ \. MODIFICATION
age-self-assembling .“ The first tentative legislation
m‘croele_ctronlcs.made (S ® approving "designer babies"
of genetic material o i i

9 ‘\ [ begins to appear in world
and DNA-based [ ) legislative organs.
supercomputers (1 @

smaller than a laptop. .:‘

HOLOGRAPHIC PETS

Holographic pets become
the next “thing"-interactive
Al holograms that express
and respond to emotions.
Holographic dating sites

RAPID GENETIC SCREENING

Easy home genetic

diagnostics lead to also take off.
customized ‘0.,TT .0.
medicine, l ® l
genomics-based ‘... * MICROWRVE ROCKETS
=0 00
?;:SZ"?::; the 000 The use of gyrotron
@0 9 0m microwave arrays to beam
study of the genetic y

lightweight rockets into
orbit dramatically reduces
the cost of space access.

2044
FUSION POWER

Fusion power is commer-
cially available; infrastruc-
ture plans are underway for
converting the grid to at
least 75% fusion-derived
power in two decades.

history of life.

SPACE-BASED SOLAR ENERGY

The technology for space-based solar power
broadcasting stations, and Earth-based receiving
rectennas, finally becomes economically feasible.

EVOLUTIONARY ENHANCEMENT

bl JRBE 4 Genetic
manipulation

ALGORITHMIC ADVANCES of the bone gene
osteocrin creates

Sophisticated algorithms- individuals with a
the product of adyanced SO larger neocortex
quantum computing- NS and enhanced
achieve wonders in N —— cognition.

medicine, astronomy, the

search for extraterrestrial

life, economics, &
architecture, and ~
reconstructing the history

of evolution on Earth.

2050
CARBON SEQUESTRATION

Programs for injecting

large amounts of

m atmospheric C02 into
Il H basaltic rock, for
F L ' permanent storage,
become practical, and

are widely
< — implemented.

2043
GEDENGINEERING

A program of calcite aerosol geoengineering
begins to cool the planet and repair the ozone
layer.

WAVETOP AND UNDERSER CITIES

Undersea and floating cities, developed to
mine deuterium fusion fuel from seawater,
emerge as wealthy and powerful city-states

in the second half of the 21st Century.

2053
GEONEUTRINOD SATELLITES

Space-based J
geoneutrino |
telescopes enable

high resolution 3}
imaging of the \)
Earth's interior; o
similar telescopes 1§

probe the interiors I\

of Jupiter and the Sun. ‘
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IKOHOMUKA. PACIMNPELOEJIEHME SKOHOMUWK MUPA K 2050 Irogy

K 2050

me Global Economy »2050

Here’s how global GDP will be distributed in 2050,
according to projections from Goldman Sachs.

Real GDP in 2050 (USD trillions)

FssoT T e T sssar sle0T 5SS
$2279T
Central & Eastern Latin

Europe, Middle East,
& Africa

Asia (ex DM) Developed Markets (DM)

America

Asia (ex DM)
China'sreal GDP growth will
taper off significantly by
2050, but countries like
India, Bangladesh, and the
Philippines will remain

Developed Markets

Developed markets will no longer
represent the largest share of real

GDP by 2050, being surpassed
sometime in the mid 2040s.

above 3% annually.

KapAuHanbHoe U3MeHeHune 6anaHca MUPOBOM
3KOHOMWYECKOM MOLLU

TeMnbl POCTa B Pa3BUBAOLWMXCA CTPAaHAX onepeaAaT passutue
MHOIUX 4PYrMX SKOHOMMUK

Kutain, CLUA, Uupgua, UHaoHe3na u FepmaHma - Beayuime
CTPaHbl MMpa no ob6bemy BBI

Kutait 06roHuT CLLUA KaK KpynHEMLWYy 3KOHOMUKY Mupa

A3na KpynHenwmin NCTo4HMKoMm mmnposoro BBIM (40%)
CHMKeHue aonu PassuTbIX cTpaH B mmposom BBIM (C 77% B
2000 r. po 36% B 2050 r.)

NHpua - camana bbicTpopacTyw,as sKOHOMUKamuM B Asum (poct
3,1% B roa)

MHpoHe3nA CMOXKeT CTaTb KPYMHEMW WM pPa3BUBAKOLWMMCA
PbIHKOM MMPa

Bpasunua npessonget PpaHuymio u KaHaay

KPYMHEMLUME SKOHOMUKN MUPA

1980 2000

United States
Japan
Germany
United Kingdom
France

Ranking

China
United States

United States
China
Japan

Germany

United States
Japan
Germany

France Indonesia

United Kingdom

1
2
3
4
5 United Kingdom
6
T
8
9

ltaly France United Kingdom
Canada Canada Canada Brazil
Argentina Mexico Russia France
10 Spain Brazil ltaly Russia
11 Mexico Spain Brazil Mexico
12 Metherlands Korea Korea Eqypt
13 Australia Saudi Arabia
14 Saudi Arabia MNetherlands Mexico Canada
15 Australia Australia Spain Nigeria

NcTouHuK: Goldman Sachs Investments Research, Visual Capitalist
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IKOHOMUKA. PACIMNPELOEJIEHME SKOHOMUWK MUPA K 2050 Irogy HaumoransKas

TeEXHONOrn4yeckana MHMUUMUATUBA

2050 roay 3 13 5 KpynHenwmnx MIrpOKoB MMPOBOIM SKOHOMUKM ByayT U3 Pa3BUBAOLMXCA PbIHKOB

5 CTPAH MUPA C HAUBO/J1bLLUM BBIN

Ton-5 cocTtout B Ton-5 Bowna B Ton-5 Bowna

UCK/IOUUTENBHO U3 479 ! MggﬁB:” 1-A cTpaHa ¢ 45% MggﬁB:” 2-A cTpaHa ¢
CTPaH C pa3BUTbIM x\“ . 2005 pa3BMBAIOLNMCS . 2021t Pa3BMBAIOLLMMCA
PbIHKOM \ pbIHKOM: KuTaii ‘ pbIHKOM: UHAMSA

5% 6%

B cwA [ Anonms o®paHuma [ Benmko6putanna [ Frepmanma [0 Kutait I Mnams | Jpyrue
A
MporHo3 Goldman Sachs: MporHos PWC:
B -58 2050 .
B ton-582050r. B cA ror 6;,EI.YT '
OyayT " Kurait Kutaii, Unama
Muposon y Kurai, Ungus, " MHpoHe3sus Muposoit UH <')He3vm ’
BBNB | 5y WUHpoHe3Ns B ViHpms BBMs | " '
2050r. i 2050r. | bpasunusa
I M'epmatms s
I Epasnnusa T
”””” Apyrve 66%

MctouHuk: World Bank, PWC, Goldman Sachs
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3KOHOMMKA. NPOM3BOACTBO N NCNONB3OBAHME ABTOMOBUNEN

YposeHb aBTOMO6MAU3aL MM B cTpaHax mupa (aBTo/1000 yen.)

HaunoHnanbHas

O6bem npoaark NerkoBbix anekTpomobuneu, 2021-2030 rr., MAH LWIT.

S

Il =500 [l 301—500 [ 101—150 [] 41-60 [] 11-20.
Il 501—600 [ 151—300 [ 61-100 [] 21-40 ] 0-10

CTpyKTypa Nnpoaark HOBbIX aBTOMObuaen no Tunam

Internal Hybrid M Fuel W Battery
combustion cell electric

Plug-in
hybrid

New vehicle sales (millions)

2035

2015 2020 2025 2030

MUctouHuK: B1 (ex. EY), Bloomberg ENF, Statista, MIT Technology Review
_|_ JE—

2040

CAGR, CAGR,
33,6 20212025 rr. 2025—-2030 rr.
6% OcranbHbie 35% 17%
5% p
occr 38% 33%
19% A3ng 1 OKeaHUs
CepepHas
AmMepurka ol 20%
52% 21%
15,4 37% Espona
3% 40,
16% 41% 21%
\
4,6 Kutan
‘ 10% = 3%
| 2021 2025 2030

McTouHmkm: Oxford Economics, International Energy Agency, LMC Automotive, Comtrade, The International Trade
Center, MHTEPBLIO C MEXKAYHaPOAHBIMUW 3KCNepTaMu, aHanns b1
Ll,onﬂ aBTomobunen B noe3aKax Ha BCeX BUAax TpaHCNopPTa

W 2015 [ 2050 # Change (in percentage points)

+1.7 +1.9
-5.1 -12.0 &) . *
76.1
54.656.3 56.4
444 40542.4 40.3
28.3 27.4
North Middle  Europe™ Latin Asia Africa
America East America

* projection, based on current policies ** includes Turkey

TeEXHONOrn4yeckana MHMUUMUATUBA
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IKOHOMUKA. CINPOC HA PEOKO3EMEJIbHbBIE METAJ1J1bI K 2050

Cnpoc Ha pegKo3eMebHble MeTanbl (P3M) B MMpe, ThIC. TOHH

1990 2000 2010 2020

¥ NpouseoacTeo
NOCTOSIHHBIX MarHWUTOB

I Npouve suapl
MCMO/Ib30BaHMSA

68

32 30%
T

PeTpocneKkTuBHbINM crnipoc Ha P3M

[Mpo2Ho3HbIe cyeHapuu cnpoca’

Pa3HoCTb MeXay npeaJsioxXeHMeM U CpoCcOM Ha HeoAUM (MPOrHo3)2, TbiC. T

Oeonumnt
npeanoXeHus

2018r.

2025r.
MNpodunumnt

npegnoxeHumAa

2030r.

HaunoHnanbHas
TEXH@NOrUYecKas MHULMATUBA

P3M urpatoT ogHYy U3 KJOUYEBbIX poJieU B
AeKap6oHu3auum U passmtum BUI-reHepauun

MaruuTbl U3 P3M asnatwoTca HeoTbemMIeEMON YacTbio
aneKkTpoaBuratenen, TypbuH, nepesapaxaembix
6aTapeii, aBTOKATa/IM3aTOPOB, UCMONb3YEMbIX AJA
OUYUCTKM BbIX/IOMNHbIX ra30B aBTOMObUNEN

P3M vcnonb3ytoTtca ana nponssoacTea NHOMUHOPOPOB,
CNeunanm3mpoBaHHbIX CNAAaBOB, ONTUKU, KEPAMUKU U
T.4.

HanpasneHua ncnosbsosaHua P3M B mmpe

I NocTosHHbIE
MarHuTbl

I Kartanusatopsi

Monupytowme
matepuansl

B Axkymynatopbl
MeTannyprus

8%

13%

Kepamuka
I Npoyee

* [NaBHbIM HanpaBJ€HMEM UCNOJIb30BaHUA P3M

ABJIAETCA
NMpon3BOACTBO NMOCTOAHHbIX MarHATOB

» Heoamm - ocHoBHOM P3M ansa mMarHMToB

1STEPS (Stated Policies Scenario) - cueHapui pa3BUTUA B COOTBETCTBMM C CYLLECTBYIOLMMM MOJMTUYECKMMM MEPAMM M MIaHaMu, cocTaBneH International Energy Agency; SDS (Sustainable Development

Scenario) - cLeHapuit YCTOMUYMBOroO pa3BuTHsA B pamKax MapukcKoro cornawenus, coctasneH International Energy Agency
2MporHo3 Adamas Intelligence

McTtouHuK: SBS, International Energy Agency; Kleinman Center for Energy Policy; Rare-Earth Market Global Forecast to 2026; Statista; Hay4Hble cTaTbu
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IKOHOMWKA. POBOTUSALUNA

KonunuyecTBo Npombilu/ieHHbIX po6oToB,
TbIC. WT.

HaykoemKoe npoussoacTBo?,

TPJIH
3557 PH 5

9,22

1,23
2 657

1594

2010 2015 2019 2020 2021 2010 2019
I Asua/Asctpanva [ Espona [l Amepuka I Asvs B Ec I CLA Mpoune
1B noctosiHHbIX LeHax 2019 1 2021 rr. cOOTBETCTBEHHO
Konn4yectBo exerogHo yctaHaB/IMBaeMbIX
NPOMbILLJIEHHbIX PO60OTOB B MMpE, ThIC. WIT.
718 3
662 : Kutan
622 AnoHus
593
553 CLUA
226 KOxHas Kopes
lepmaHusa
423
400 387 390 Ntanusa
TanBaHb
®paHums
Mekcuka
CwuHranyp
NHausa
Mcnanusa
Typuus
2017 2018 2019 2020 2021 2022 2023 20241 20250 20260 TaiinaHg
KaHapa
PocT pblHKa poboTtunsaunm no mupy — ot 10 go 25%,
TO ECTb NPUMEPHO KaXKable 5 neT Koanyecrtso poboToB yaBanBaeTcA. KuTaii

OCHOBHbIMW ApaiBepaMn PocTa MPOMbIWIEHHON POBOTOTEXHMKM B MUpe
ABNAKOTCA NPOU3BOACTBO 3/IEKTPOHUKNU N aBTOMODOMIbHAA NPOMbILLNEHHOCTb.

Uctounmku: The World Bank, World Robotics, Wohlers AssociatesTadviser, International Federation of Robotics

_|_ —

HaunoHnanbHas
TEXH@NOrUYecKas MHULMATUBA

061beMm pbiHKA aaaUTUBHbIX TEXHOIOrUI1,

Mnpa $
I
mj
2000 2015 2019 2020 2021

KonnyecTBO ycTaHOBNEHHbIX PO6OTOB
no ctpaHaMm (3a 2022 r.), TbIC. WT.

I 290,3
B 504
B 39,6
N 31,7
B 256

M 11,5

n78

N74

16

B59

154

138

13,7

13,3

13,2

— QabcontoTHbIN Anaep NO KOJNYECTBY YCTAHOBJ/IEHHbIX
NPOMbILWAEHHbIX poboToB 3a 2022 T.

18



KPN3NCbI B MUPE

THE ECOSYSTEM of WICKED PROBLEMS
e N N\

&C.E’Vm\
e /o

7 il

e j
DEGRADATION
P
IIIIIDH
lllﬂ-ll'lﬂl 1—-—-“

I.OBBY'IHG
m \_, PRIVATIZATION WH'N ~ ‘*
mm
‘UHSIE
O -
LACK OF
EDUCATION

“TOO BIGTO Flll'
3 T
IN UIDEIIWT

m(; oiL GOVERNMENT II PUBLIC SERVICES

BIG PHARMA EPEHIHNG
K» W

msmsouu

BIG BANKS
BIG PRISON
BIG TECH
BIG GUNS
BIG CHURCH
BIG JAIL

McTtouHuK: C. Sarkar, P. Kotler

HaunoHnanbHas
TEXH@NOrUYecKas MHULMATUBA

KOHLENLMA "3/1bIX MPOBJAEM"

3TO CNOKHble, MHOrOrpaHHble BOMPOCbI, KOTOpble He
MMEIT NPOCTbIX pPEeWeHUm U  4acTo CBA3aHbl C
KOHPAMKTYIOWMMU MHTEPECAMM PA3/INYHbIX FPYNN

K 2050 rogay

MCMONIb30BaHME KONNIEKTUBHOIO MHTEN/IEKTA
ncnonobsosaHne WU pna npepckasaHmA  3CKanaymm
KOHGIMKTOB - CTaHAApPT B YNPABAEHMN Ha BCEX YPOBHAX
NPUHATUIN PELLEHNI

nepexos oT 3ro-cuctem (MHAMBUAYaANbHblE UHTEpPEChI) K
3KO-CcMCcTEMaM (KONNEKTUBHbIE MHTEPECDI)

noAsneHne nnatdopm AN COBMECTHOIO pelleHuUs
npobaem Ha MeCTHOM M MeXAYHapPOAHOM YPOBHAX
NHPOPMaALMOHHAA NpPO3pPavYHOCTb - 610K4YelnH
TEXHO/IOTUN B MEXKAYHAPOAHbIX OTHOLIEHUSAX

nepexod OT MOHATUMA UCTUHHOE WU JIOXKHOE pelleHune
npobnembl, K mnoHATMAM Haubonee wuAM HammeHee
noaxoaAauiee

HaZHaUMOHaNbHble NNAaTPOPMbl  ANA  PABHOLLEHHOrO
obmeHa TexHON0rMAMM

pa3BuTUe rnobanbHbix 633 JaHHbIX O KOHP/IMKTAX
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XPOHONOIMA OANEKOIO bYAYWEIO

HaunoHnanbHas
TEXH@NOrUYecKas MHULMATUBA

TIMELINE % FAR FUTURE >

10,0
EARTH HUMANITY  HEAVENS
I\IIII\III\\III\\III\IIII\III\\III\IIII\IIII\IIIHIII\IIII\.IIHI. @i

A new ocean formed =
What canwe expect in 1,000 years, 10,000 years, a million, e@@

. Earth iradiated
Red Sea floodad, dividing \\\\‘ :
There may be trouble ahead...

SIZE = MAGNITUDE OF EVENT

Star T Pyxidl, 3,260 light years away
goes supernova. Close enough to bathe
the planet with gamma radlation,
triggering mass axtinctions

the continent of Africa )
[TEN MILLION YEARS |

Mediterranean gone @
Africa has collided with Eurasia,
sealing off the Med terreanean
Basin and creating a mourtain
range similar to the Himalayas

)

-.- Antarctica ice rnell. Galactic empire
Migrates north and melts,  Time at which the entire
ralsing sea levels by 75m  galaxy could be colonisad

even at sub-light speeds

1,000
* Most words extinct
Due to rapid evolution of
languages, no single present
day word will have survived

’Mnu\

Greenland ice melted

Ice shest completely maltad with =
axtreme global waming (+8C)
Sea levels 6 metres higher
2372
Hale-Bopp retums

Comet last seen 1957
Due around 4385 AD

000
i Buildings decayed
If envilisation collapses,
most bulldings, bridges
& dams around today
will have fallen

Australla and Indonesla merge

Earth's orbll unpredlctable

The effects of gravity multiply over
long perlods, making orbits chaotic
and impossible to predict

Atlantic ocean shrinks
America and Africa start
maoving back together until

New North Star

Gamma Cephel replaces Polarls
3,200

New North Star #2

lota Cephel wins the top spot

® Carbon Dicxide
29% of carbon dioxide
released before 2100
still hera

240,000,000
Galactic orbit
The solar systemwlll have
completed one entira revolution
- - around the Milky Way
600,000,001 . _ #
Total solar eclipses impossible -
Tidal acceleration pushes the moan -
oo far away from Earth for total
solar eclipses 1o be Impossible

25
Mayan endtimes (agam)

3May 7138AD

You read It here first!

All continents fused x
Three possible configurations
for the final supercontinent:

Sanolanl& - D

Novopangaea

600,000

End of C3 photosynthesis
One of the three types of
photosynthesis will no

80
Humanity's birthday &2

Amasla  Pangaea Pradima

Rough length of the period
of human civilisation

iy iy IR
TENTHOUSANDYE‘\HE
Chemaby! finally safe '8

Greenland Ice Melted ¥
Completely malted with
moderate global warming
20

KEO time capsule AN
Launched In 2014, will re-enter the
Earth’s atmosphere. It has enough
capaclty to carry a four-page message
from everyone on Earth

100,000 . -~
Constellations..? B
The stars Inthe heavens
look completely different
due1o Earth's mavement
thraugh the galaxy

100,000
Laptop Dlssolvng €
The titanium Inyour
MacBook starts to comade

Voyager 2 vs Sirius
The space probe passes
within 4.7 light years of the
brightast star In the night sky

Asterold strike
Earth likely to have been hit
by a Tkm asterold by now

1,000
Monuments <%
Masslve stone structures
like Glza or sculptures at
Mourtt Rushmore may still
exist, Bverything else gone

1,0
Betelgeuse explosnon
Latest time the red superglant
starwll explode. Likely to be
easlly visible In daylight

4.000.000
Pioneer 11 >
Probe passes the Lambda

Aquilae system, 125 light
years from Earth

7.200.000
Mount Rushmore eroded

8,400,000
LAGEOS re-entry

The satellite's orbits are programmed to

decay & re-enter Earth's atmosphere

carrylng messages and maps to future

descendents of humantty

NcTtouHumk: BBC Future

_—
‘”f/
f?
7

g 13,000

@ Earth's axial tilt reversed
Earth tlited towards the Sun In June
— Northem hemisphere suffers
more extremeweather due to
higher percentage of land

share the sameyear. 20,

2,
2
Z,
%
=
Z
Z

-

=
& @- 100,000
& Global disaster!
oy Efther a supervolcans
of a large climate-alter:
asterold lkely 1o have
affected the Earth

The spent nuclear fuel In
‘today’s reactors will finally
be safe

. 000,000
Glass decomposed

All glass created to date will

_\_:‘_aveﬂnally degradad

OME MILLION YEARS

! Men extinct?
Some have proposed the Y
chromesome could die out
- making men Impossible.
= Butnew research shows
— It's here to stay.

5
el
S

@ 10,000

Carbon Dioxide
14% of our carbon
dioxide still hera —
assuming no solution
has been found

' Calendars concur
Islamic & Gregorlan calkendars
860

W
A4 Arecibo message
Sent on 16 Now 1974,
radio data Is received by
globular cluster Messier 12
at the far side of the galacy

Earliest a reply could arrive
00

L Niagra Falls disappears
Theremalning 32 km to
Lake Erke erodes away and
the waterfall ceases to exist.

100,000
. Nearby supemova
/ VY Canis Majoris will ltkety

explode Into a Hypemova

* 500,000
New ice age
Final date we can hold
offanew global freeze
until— If we burn all
remalning fossi| fuels

Galactic near miss
The star Gliesa 710 passes
about 11 light years from the
Sun. Close encugh to perturb
the Oort cloud, triggering
penetration of comets Into
the Inner solar system

1

Game over, man .
The Surfs luminosity Increases 10%
Earth's surface temperature rises to 47C
The ocears evaporate. Atmaosphere
becomes a “molst greenhouse” — small
pockets of water may still exist at
the poles, allowing simple life

i) g
Earth like Venus ‘%
Surface conditions near

Identical (read:very nasty)

'

4,000

Milky Way vs Andromeda
Our galaxy collides with a massie
nelghbour forming a single, super

Milkomeds galaxy

Sun hits max radius . 0 0

256 times cument size, Mercury, U = W'l“e dwar
Venus and maybe Earth destroyed  Becomes a carbon-oxygen

star with about 54% of its 14 40 |

curentmass Sy = black dwarf
Its temperature and luminosity
plummets, making it Invisible
to human eyes (not that they
ekt anymore)

100,000,0 |.‘\.\.|./
Local group merge
Allthe local galaxles will start

to merge. The process will
take nearly one trillion years

1,000.000,000 000
Local group finishes merging

[_onE HuNDRED
TRILLION YEARS

Slars Fuel Exhausted
Allstarswill have dled.
The only objects left are remnants: white
dwarfs, neutron stars, and black holes

100,0
Earth dles ‘
If not consumed by a swollen Sun at 5.4bn
years, the Earth's orbit will have finally
decayed and it will plunge into the sun

—_—
ONE BILLION YEARS

lorger be possible. 99%
of all species will die

# End of mu |ce|l.||ar life
C4 photosynthesis no longer
possible. Multicellular ife dies

1,
# End of most cellular life
CO2 starvation kills all cells
@ Enn.ﬂ;(liling?ltﬁl with a nucleus (eukaryotes)
Earth core freezes. Rotation ?:g:h‘);f “;“mleucbl
genarates the magnetic B
fleld — no rotation and no 1‘ P 0
fleld means no protection -
fromthaSun The end of Irfe
Surface temperature hits 147C.
Alllife dies — ssayal

Suri s hy hgm exhausted

Begins to evolve Into a red

o,

(‘, ~

4,
2
2

ONE HUNDRED &
BILLION YEARS &F
8

2
\\‘\Q
i

ONE GUADRILLION YEARS

TEN GUADRILLION YEARS

ONE HUNDRED
GQUINTILLION YEARS

glant

20,000,000,000

The Big Rip
Cne potential end of the universe,
All matter Is tom apart by the expansion
of the universe. All distances become
Infinite — not good

Cosmlc mlcwwave background
The afterglow of radlation from the
Blg Bang cooks from-270C to near
absoluts zero, making it undetectable
to current technology

1.000,000,000,000
End of star formation

Galaxles have lost the gas clouds needed
for star-formation, Earliest estimate

100,000,000,000
End of star formation
Lowest estimata for the end of stellar

birth. Beglnning of the ‘Degenerate Era’
of unhvarse-wide star death
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— HoBas sueiika cuctem paszneneHus
Tpyaa, MacIrabupyeMoe pelieHue.

[pumep: Oxomnomc (CaxauH)

— OyHmaMeHTaIbHBIC TEXHOIOTUH
— Menstrompecs TeXHOIOTHN

— TexHonoruu, yXos1Me B «CEPYIO 30HY»

o
(2]
3/
— KartacTtpoQsl, YepHbIE AbIpbl

Crpatervn:

Adaptation

ConuasbHbBIC U, B MECHBIIICH CTEIICHH,
TEXHOJIOTUUECKUE METObI aAaNTaAlUK K POCTY
KJINMATHYCCKHUX TEMITCPATyP

Mitigation

Habop TexHOTOTHYECKUX U COIHAIbHBIX METOIOB,
HATIPaBJICHHBIX HA YMEHBIIEHNE KITUMATHISCKUX
TeMIepaTyp

@ — KoHonukT 3a gOMUHMpOBaHME
(cTapsie ¥ HOBBIE CTPYKTYPHI BJIACTH,

pacrpe/ieIeHus IEHHOCTEH 1 Tp. )

CKBO3HBIE TEXHOJIOTUU
B paMKax dHepromnepexojia
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