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Global Top 10 Greenhouse Gas Emitters BER. Sesconces
In 2012, the top 10 GHG emitters accounted for more than two thirds of the global emissions total. O iNsTiTuTe
Find the newest data on global greenhouse gas emissions on the CAIT Climate Data Explorer. whed DIRE
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Global greenhouse gas emissions by sector ke

o _ o - _ in Data
This is shown for the year 2016 — global greenhouse gas emissions were 49.4 billion tonnes CO.eq.
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OurWorldinData.org - Research and data to make progress against the world'’s largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).




Global Greenhouse Gas Emissions by Gas

F-gases 2%

WEGEGE
16%

Carbon Dioxide
(fossil fuel and industrial
processes)

Carbon Dioxide

(forestry and other
land use) 65%

11%




Global direct primary energy consumption Our World

in Data
Direct primary energy consumption does not take account of inefficiencies in fossil fuel production.

Modern biofuels

. Other
4 renewables
140,000 TWh ,
Wind
Hydropower
Nuclear
120,000 TWh L Gas
100,000 TWh
80,000 TWh — Qil
60,000 TWh
40,000 TWh
—— Coal
20,000 TWh
Traditional
biomass

0 TWh _
1800 1850 1900 1950 2000 2019

Source: Vaclav Smil (2017) and BP Statistical Review of World Energy OurWorldInData.org/energy « CC BY






@ Current global extinction risk in different species groups

Estimate of percentage threatensd Total number of extant
assessed species
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Anthropocene — the era of homo sapiens

In the last 50 years the world’s population has doubled, the size of 1 00
world’s economy had been increased fourfold,

international trade had been increased tenfold, the food market has iSaiiy expens 1o

tripled; s
There are 25% endangered world’s species and about a milion of " o A |

those who will extinct out during the upcoming decades; countries

Humanity has transformed 75% of the earth's Surface;
The pressure of human activity is noticable on 66% of World’s 3000
Ocean;

scientific papers drawn on

85% of the marshes were lost;

Since 2000 over 32 million ha of tropical forests had been
deforested;

By 2016, 559 out of 6190 farm animals species had disappeared; comments improved
The great extinction of insects is a cause of massive loss of food Worldwide Land Degradation and Restoration
production worth USD 235-577 billion; Assessment Report | March 2018 | #IPBES6

Since 1950, humanity has produced 8 billion tons of plastic;

Source: IPBES 2018, 2019 (Intergovernmental Platform on Biodiversity and Ecosystem @l%ﬁes
Services) oo el Poley

for People and Nature




REDUCTIONS IN GHG
EMISSIONS REQUIRED
FROM ALL SECTORS

POLICIES TO LOWER
EMISSIONS MUST TRIPLE
TO MEET 2 °C LIMIT
FIVEFOLD TO ALIGN
WITH THE 1.5 °C LIMIT

2015-2019 0
WARMEST FIVE-YEAR

PERIOD

1.1 °C ABOVE
PRE-INDUSTRIAL
LEVELS

UNITED

IN
SCIENCE

EMISSIONS NOT
ESTIMATED TO
PEAK IN 2030,
LET ALONE 2020

RECORD OF

37 BILLION TONNES

(PN OF CO, IN 2018
fe

CLIMATE IMPACTS
HITTING HARDER
AND SOONER
THAN PREDICTED
A DECADE AGO

2% ANNUAL
GROWTH IN
CO; EMISSIONS

THE GLOBAL CLIMATE 2015-2019

GLOBAL TEMPERATURE RISE

bal five-year average temperature anpmalies (relative to
1981-2010) for 2015- 2019. Data are from NASA GISTEMP v4. Data
for 2019 ta June 2019.

- u OCEAN ACIDIFICATION

Ocean acidity increasing due to rising COs

PCO: and pH records from three long-term ocean obsarvation
t

stations.
Cradit: IOC-UNESCO, NOAA-PMEL, IAEA OA-ICC

SEA LEVEL CONTINUES TO RISE

Global sea level continued to rise
Ice melt major contributor

CO:

per million

CH.

OCEAN WARMING

Mot Ofce
Giobal ocean host conwnt darence kom 19812010 (107 Joulea)

Source: NOAA NCEI, UK Met Office, IAP.

CRYOSPHERE
Ice melt is an indicator of global warming.

Arctic Antarctic

> Arctic average summer minimum
. and winter maximum sea-ice
a ( extents were well below the “
4 ¢ 1981-2010 average every year R
from 2015 to 2019,

1852 parts
per billion

per billion

In 2018, global ocean heat content reached record levels

Antarctic experienced its
lowest and second lowest
summer sea-ice extent

in 2017 and 2018,
respectively.

EXTREME EVENTS

Mortality and economic losses

NORTH AMERICA,
CENTRAL AMERICA
and the CARIBBEAN

76 41
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Global Surface Warming (" C)

- variability between models—
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Summer maximum temperatures for a global temperature increase
of 2.7°C by 2100 from 1850, which will be 4.7°C after 2100

30 Oct 2015 The UN estimates that
combined national emissions proposals lead
to a temperature increase by 2100 of 2.7°C

Northern hemisphere July maximum derived from RCP 8.5 2060

==

Surface warming from 1850
Daily maximum projected summer temperatures

NASA NEX

‘Studies have documented a large negative sensitivity of
crop yields to extreme daytime temperaturesaround 30°C“

(IPCC 2014 AR5 WG2 TS executive summary) So uthern hemi
™ Ao " —— e 4

5 10 15 20 25 30 35 40 45+
. Daily Maximum Temperature ( “C)

Peter Carter



United Nations Environment Programme - Global water withdrawal projections

Water withdrawal as a percentage of total available water
o morethand0% | from20 %010 %
| from40 %1020 % I less than 10 %









H.E. ANOTE TONG

President of the
Republic of Kiribati

THE REPUBLIC OF KIRIBATI JOINS AS MEMBER STATE
OF THE INTERNATIONAL ORGANIZATION FOR MIGRATION
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70.8 mllllon forcibly displaced people worldwide "LIAN AN 1

mmmmmmmmm Aiim:umti Ml PEFUGEECRISIS? o |
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30 70 80

Internally Displaced People Refugees Asylum-seekers

41.3 million 25.9 million 3.5 million

20.4 million under UNHCR’s mandate
5.5 million Palestinian refugees under UNRWA's mandate

21.5 MILLION

9 H . . :
Where the world’s displaced 57(y of UNHCR refugees came Top refugee-hosting countries 17.5 MILLION DRC
people are being hosted O from three countries 05 1 15 2 25 3 35 4 el :
24.2 MILLION
RERRRARRA S AR R RN AR AN A AR R AR & e e
: - = s = vl .I : ‘A e
0 W Germany XPOSED TO FLOODINC
(v 11m -
Syria Afghanistan South Sudan Sudan 2050: NUMBER OF PEOPLE_ ' 1]; '
11m no Y . ' 0 0 1
r B r . U J Li
341,800 o ks 1
1.2m B 0 Dl D L e D
b Pakistan
new asylum seekers 14m
About 80 per cent of refugees live in countries  The greatest number of new asylum Turkey
neighbouring their countries of origin applications in 2018 was from Venezuelans 3.7m
UNHCR has data on & REAT M l PLIEF S .
egge BRER 0 0 DIN N
3.9 million 92,400 37,000 people ONFLICT & POLITICH
stateless people 1 J refugees resettled a day forced to flee their homes because of conflict
but there are thought to be millions more and persecution : DELTA # .
We are funded almost entirely by voluntary A s e
16 803 personnel 134 countries contributions, with 86 per cent from governments E BELOW SEA AND D
4 and the European Union and 10 per cent from - s {
UNHCR employs 16,803 people worldwide We work in 134 countries (as of 31 May 2019) private donors

(as of 31 May 2019)



Urbanization is an unstoppable phenomenon

The World is Rapidly Urbanizing, 3% of land, 60-80% of energy consumption

on living A 7 .
s has > By 2050

[
n cities rban centre
By 2030 approximately

r
risen steadily over the years
about 66(y
0

The world's populat
in cities or urban ce

From 2010 to 2050 ﬁ‘ ﬁ‘“‘ 'M"H‘ﬁ‘ ﬁ“ﬂ"ﬁ‘

2.5 to 3 billion people ’ﬁ‘i’ﬁ‘i‘i‘iﬁ‘i‘i‘ﬁ’ﬁ‘ﬁ’kﬁi‘ﬁi‘ﬁiﬁiﬁiﬁiﬁi

I R AR A AR



Land tenure security & resilience RELEVANT

RELEVANT
sl SUSTAINABLEGTES 053
Governmental subsidiarity and Urban-rural linkages 1 AND COMMUNITIES 1 Form
institutional capacity building 9.1,9a (TN 111214
REDUCED
INEQUALITIES A -
10.1,10.2,
103,104 “ E 22,23
N
124,125 - 31,32,
(7 36,37
13 il U 41,42,43,44
SUSTAINABLE 131,133 [P U' aae
Resilience and adaptive DEVELOPMENT GENDEr [T safety 4b,4c
capacity ,_.~“"o= ALS EQUALITY )
“a 5.1,5253,54,
] L 56,56,5.a,5b,
4 Access to drinking water 5¢
& sanitation g
o
Urban waste management & 152,153,155 ¢ 6.1,62
3

\ & energy efficiency 16, 1166'52' 11662

= +I I 6=
\ Job creation, decent work 17.8,17.17, ) 8.1,82,83,

INOVATION &
INFRASTRUCTURE

Upgrading & financing
urban infrastructure

85,86,8.7
& youth engagement 17.19 @ \ 8.8,8.10

i

Source: UN-Habitat



SUSTAINABLE CITIES

MEZSE N MAKE CITIES AND HUMAN SETTLEMENTS INGLUSIVE,

ﬁaéﬁ SAFE, RESILIENT AND SUSTAINABLE

BEFORE COVID-19

SHARE OF URBAN POPULATION
— LIVING IN SLUMS
ROSE 10 24% v 2018

ONLY HALF
THE WORLD'S URBAN
POPULATION
CONVENIENT ACCESS

T0 PUBLIC TRANSPORT
(2019)

m mn 'L Py
snns|enfunns

IIIIIIIIII 500-1000 METERS
asssn|enfunnms DISTANCE

AIR POLLUTION

N\

CAUSED 4.2 MILLION
PREMATURE DEATHS
OVER 90% N 2016
OF COVID-19
CASES ARE @
URBAN AREAS

47% OF POPULATION Lve WITHIN 400 METRES
WALKING DISTANCE 10 OPEN PUBLIC SPACES

SUSTAINABLE CITIES:

WHY THEY MATTER

What's the goal here?

To make cities inclu-
sive, safe, resilient
and sustainable

Why?

Over 90 per cent of COVID-

19 cases are occurring

in urban areas, with the

1 billion residents of the
world’'s densely popu-
lated slums being hit the
hardest. Even before the
coronavirus, rapid urban-
ization meant that 4 billion
people - over half of the
global pupulation - in the

world’s cities faced wors-
ening air pollution, inade-
quate infrastructure and
services, and unplanned
urban sprawl. Successful
examples of containing
COVID-19 demonstrate
the remarkable resil-
ience and adaptability

of urban communities in
adjusting to new norms.

What are some of the
most pressing challenges
that cities face today?

Inequality and the levels of
urban energy consumption

11 SUSTAINABLE CITIES
AND COMMUNITIES

9in10
people

living in

urban areas
worldwide
were hreathing
air that did
not meet the
World Health
Organization’s
air quality
guidelines




lDCC (3 ()

NMENTAL PANEL On ClimaTe chanee

Global Warming of 1.5 °C

An IPCC speclal report on the impacts of global warming
of 1.5 °C above pre-industrial levels and related global
greenhouse gas emission pathways, in the context of
strengthening the global response to the threat of
climate change, sustainable development, and efforts

to eradicate poverty.
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2018 total

Chima
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Annual Global CO2 Emissions

(1751-2019)
GtCO2/yr

40
35
30 -
29 1
20 -
15 -
10

B 4

0

1751 1865 1885 1905 1925 1945 1965 1985

Sources: Carbon Budget Project (2017), Global Carbon Budget (2019), Peter Frumhoff (2014)

2005

2019

The Institute for European Environmental Policy (2020)



Modern Warm Period
Holocene Period Roman Medieval

17° — Climate Optimas Climate Warm Anthropogenic

\ Optima Period Global Warming
\ l ( Hysteria

A d

g
@
£
&~
EY v ' - — Projected
:?:’ 8 Bronze Age | lron o' MinilkeAge
E3 oispa Phespam Cros "Age I | predcedendol
£ ® eceding Waters. Decent o ‘ Maya Pea Modern Warm
‘5 8_ 13° highlanders to settle Pre-Dynastic Egypt. Coldest Holocene ~800 CE Period Transition
- g Circa 6,000 years ago Climate Minima ! o 9000-2014
& 12° Pre-Dynastic Egypt Peak of the :
g 4500-3100 BCE Roman Empire Little Ice Age
> i
< 1m° ) ; Dynastic Penod ‘ |

— End of Last Glacial Period Begins Current Precessional Cross

Circa 1998 CE.

,Lll‘l & A llllll LAALIllllLA I - A l.l llllleAllllLAlAlAll 2 2 1 'S All llAALlAll‘ lLALlAl 1 L ' I 2 2 1 - ‘

110 9 8 7 6 5 4 3 2 ] 0 4+
(~6 BCE) (~3 BCE) (~0CE) {Now)

Thousand Year Increments before Present

Nick Anthony Fiorenza (2014)
Derived from the Climate Chart of Christian Dietrich Schonwiese wwlunarplanner.com/SolarCycleshtml



Ocieplenie wzgledem
okresu przedprzemystowego [°C]

N W & O OO0 N O

0 -

Zmiana sredniej temperatury
powierzchni Ziemi

Tu jestesmy |

i o S TS
1900 2000 2100
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2200
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One cow = 250-300 litre of pure methane per day.
Life stock farming = 18% of greenhouse gas emmisions.

Foto: National Institute of Agricultural Technology, Argentina (INTA)
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6 | MEDITERRANEAN SEA

5 ] SOUTH ATLANTIC

NOTE: individual ocean estimates were converted from metric tons, and deviate slightly from overall estimates
SOURCE: “Plastic Pollution in the World's Oceans” (2014; Eriksen, Lebreton, et al.)
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Bazujac na danych ONZ,

az 39,9% wytwarzanych
obecnie plastikow
to opakowania.

NIE MOZESZ UZYC PONOWNIE
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@ Transport
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Wedtug danych ONZ kazdego roku

prawie dwa miliardy ludzi
przemieszcza sie w celach
turystycznych. Wiekszosc¢ z nich
trafia na plaze i zostawia na nich
plastik.

s

Plaga mikroplastiku

Mikroplastiki, drobne czgstki tworzywa sztucznego
o srednicy mniejszej niz 5 mm stanowig kolosalne zagrozenie
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Co najmniej

= u V¥ 4
51 bilionow
mikroplastikowych czastek
jest juz w naszych oceanach.

Produkt do higieny osobistej

lub kosmetyczny moze zawieraé
tyle samo plastiku, ile opakowanie,
w ktérym sie znajduje.

Pranie w pralce pojedynczego
syntetycznego ubrania uwalnia ponad

1900

mikrowidkien z tworzywa sztucznego.
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Najczesciej spotykane
naturalne polimery to:

 poli , ia, odnawialne
polisacharydy (celuloza, skrobia
glikogen) I
- biatka (gluten, kolagen, enzymy) i
*inne formy naturalnych @ Bopslimery N ST )
polimerow to lignina, E o PA, bio PIT | pelimery skrobiows <
' | 2
poliestry. 3 = 3
o : -
5 : 1 o
Inne naturalne sktadniki bio 3 Wowri il 3
materiatéw: ? op. FE, PP, PET | 2
bambus |
bagassa (wtokno trzciny i
C u k roweJ ) niebikc'fdegradowclne,l —
Stoma przenlczna pezclrochemicznych petrochemiczne

- wtokna traw

- wosk pszczell
- cukier

*itd.
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Between 2006 and 2011, the
global demand for fish protein
grew by 146.5 million tons, but the
amount of fish caught fell by 1.3
million tons. Without intervention,
this disparity is likely to get a lot
worse as the world's population
continues to grow and the demand
for fish protein is projected to rise
by 20% by the year 2030.

That’s why Bloomberg
Philanthropies is partnering with
Oceana, Rare and EKO Asset
Management to work in key areas
around the world to help restore
fish populations and meet the
dietary needs of a growing global
population.
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DEMAND (HUMAN CONSUMPTION OF FISH

114.3

MILLION TONS

SUPPLY (MARINE CAPTURE OF FISH

80.2

MILLION TONS

MILLION TONS
[PROJECTED]

""""""" MILLION TONS

119.7

MILLION TONS

b

MILLION TONS MILLION TONS

u
TO BE

DETERMINED




GLOBAL
CATCH SHARE
FISHERIES

20-25% of global landings by volume and 15-20% by value are
managed under catch shares. A catch share program allocates a
secure area or privilege to harvest a share of a fishery's total catch to
an individual or group. Programs establish appropriate controls on
fishing mortality and hold participants accountable. Catch shares can
be administered as quota-based programs or area-based programs,
which are often called Territorial Use Rights for Fishing (TURFs).

EUROPEAN
COUNTRIES

' PAPUANEW GUINEA .
3
N . SoLONON ISLANDS
NDONESIA

COUNTRIES WITH: CATCH SHARE FISHERIES: E——
. Quota-Based Catch Shares '  Number of programs =
() AroaBased Caoh Shares
' Both Ty f“ ‘ Number of unique specles - :
No Catch Shares { :mmm
e
P
PERCENT OF GLOBAL LANDINGS UNDER CATCH SHARES LANDINGS BY GLOBAL FISHING NATIONS




Global Fishing Activity, 2016
=

ol
e =

~ 2 e
(i L.-00101 1 1 10

GLOBAL
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INTERNATIONAL CONGRESS
 oNGLOBAL FISHERIES
. PRODUCTION |

CONGRESO INTERNACIONAL SOBRE

- INVESTI
FOR

_ SUSTAINABLE
GLOBKE*HSH Es w

With support from:

Bloomberg Philanthropies’ —~ g
Vibrant Oceans Initiative "
The Rockefeller Foundation ~

e Bl
i s

@ConxemarOficial

" ROCKEFELLER
#ConxemarFAOCongress -7« ; FOUNDATION

Ishas Cles, Propuesta Patrimonio de la Mumanidad,
., Cles lshands. Proposed Hevitage of Mankind




#TiempoDeActuar

g

MADRID 2019

UN CLIMATE CHANGE CONFERENCE

TIME FOR ACTION \
74

#TimeForAction

#TiempoDeActuar

s

MADRID 2019

UN CLIMATE ¢

TIME FOR ACTION ‘

MANGE CONFERENCE

#TimeForA

B cconk S

COP24-KATOWICE

UNITED NATIONS CLIMATE CHANG=#80 « ERENCE

POLA | "

EXEQUE SECETARY

COP24-KATOWICE
POLAND 2018
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United Nations ‘
Sustainable Stock Exchanges

|
10 Year Anniversary

26 September 2019
New York, USA

U

&22-5 |
|

L \ "
} = o | B e ;?
3 Y
1 ‘.-f;;r U !
A . /‘
o~ L & fl | 7
A | ; “
|‘ [y \ | '\ “
YEARS I' 8 . \ A B Y E“ {
; a
; | ' ‘ ‘ ‘
. !—T | e B i
n"-'_ |
| 1
] |
' |
. o] —
: o




Inclusive
Growth

*Human Rights
sProductivity & Taxes
*Jobs & Labour

Standards

Human needs
& Capabilities
*Health
sEducation

*Women's
Empowerment

P S Natural
.*" Finance, . Resources
Insurance. q
Cuarantee, *Food & Agriculture
ﬁlﬁé *Energy & Climate
- sWater & Sanitation

Corporate
Governance
& Enabling
Environment

snfrastructure
REAL ECONOMY Qs

= Anti-Cormuption

FINANCIAL ECONOMY

* Private Finance for Public Investment
(ie. Sovereign and Municipal Debt,
Infrastructure)

* Taxes
» Pension Funds

= Good Governance & Rule of Law
# Enabling Environment

* Sustainable Financial Regulation
# Incentives & Catalytic Finance

= Sovereign Wealth Funds
# Public Private Partnership




13 billion

11 — New U.N. world
. population
estimate
9
I Estimate range
= 80% likelihood
95% likelihood
3 e

projections

| | | |
1950 2012 2050 2100



World - Total Primary Energy - By Source
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Urbanization is an unstoppable phenomenon

The World is Rapidly Urbanizing, 3% of land, 60-80% of energy consumption

on living A 7 .
s has > By 2050

[
n cities rban centre
By 2030 approximately

r
risen steadily over the years
about 66(y
0

The world's populat
in cities or urban ce

From 2010 to 2050 ﬁ‘ ﬁ‘“‘ 'M"H‘ﬁ‘ ﬁ“ﬂ"ﬁ‘

2.5 to 3 billion people ’ﬁ‘i’ﬁ‘i‘i‘iﬁ‘i‘i‘ﬁ’ﬁ‘ﬁ’kﬁi‘ﬁi‘ﬁiﬁiﬁiﬁiﬁi
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Human settlements are highly relevant to THE sdg’s

Interlinkages between SDG 11 and other SDGs

Land tenure security & resilience

Governmental subsidiarity and
institutional capacity building

Urban-rural linkages

| o SUSTAINABLE
Resilience and a aptive DEVELOPMENT GENDE
capacity PROTECTNET G o ALS EQU AUTF; Urban safety |
THE PLA "“‘e

Access to drinking water
& sanitation

&

Urban waste management

Access to renewable energy
\ & energy efficiency

INOVATION &
INFRASTRUCTURE

Job creation, decent work
& youth engagement

Upgrading & financing
urban infrastructure

RELEVANT
TARGETS

9.1,9a

10.1,10.2,
10.3,10.4

124,125

13.1,133

1523815341515

16.1,16.2,16.3
16.5,16.6

17.8,17.17,
17.19

Source: UN-Habitat, 2017, A National Urban Policy for Liberia: Discussion Paper
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RELEVANT
TARGETS

1.1,1.2,14

22,23

31, 3.2
3.6,3.7

4.1,42,43,44,
45,46,4.7, 4.3,
4b,4.c

5.1,5.253,54,
56,56,54,5.b,
5.¢c

6.1,6.2

71

8.1,8.2,83,

85,86,8.7
8.8,8.10






13 sonon

SUSTAINABLE
DEVELOPMENT

GLALS

TAKE URGENT ACTIONTO
COMBAT CLIMATE CHANGE AND MILLION
ITS IMPACTS RURAL PEOPLE DEPEND ON

GLOBALLY FORESTS FOR A PART OF THEIR
SUBSISTENCE AND LIVELIHOOD

3RD LARGEST
GREENHOUSE GAS EMITTER,
RESPONSIBLE FOR

6.9%

OF GLOBAL EMISSIONS

WITHOUT ACTION, THE WORLD'S COMMITTED TO REDUCE EMISSIONS
AVERAGE SURFACE TEMPERATURE IS INTENSITY OF ITS GDP BY

LIKELY TO SURPASS 3 DEGREES 0
CELSIUS THIS CENTURY 33 - 35 /o

BY 2030

60%

LAND IS USED FOR
AGRICULTURE AND

. \'— '. Y.
SP7.  MP7 ; e MP7e
Ny AR =) Sy 750
- — Cd - - - -
24- I /()

IS UNDER FOREST COVER

HIGHEST EVER ALTERNATE ENERGY
CAPACITY INSTALLATION IN INDIA

SOLAR ENERGY WIND ENERGY
CAPACITY CAPACITY
INSTALLATION INSTALLATION
IN 2018 IN 2018

6550 1572
MW MW

COMMITTED TO REDUCE EMISSIONS
INTENSITY OF ITSGDP BY

20-25%

BY 2020







Natural
catastrophes

Biodiversity loss
and ecosystem

Spread of
infectious
diseases

Food crisis

‘ Extreme

weather events

Man-made
environmental

catastrophes

Water crisis

Mismanaged
urbanization

o
Profound social

instability

Failure of national
governance

Unemployment or
underemployment

. Interstate

State collapse ot

or crisis



SsPACEX
Elon Musk

Founder of SpaceX
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Falconl Falcon9 Falcon
FT Heavy

BFR
(IAC 2017)

ITS
(IAC 2016)

New Glenn
(2stages)
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New Glenn Saturn V
(3stages)

Source: SpaceX, Blue Origin, NASA
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LAUNCH BOOSTER PARKORBIT  TRANSLUNAR  BEGIN LUNAR PERILUNE EARTH END LUNAR ENTRY REVERSE LANDING

SEPARATION INSERTION INJECTION FLYBY RISE FLYBY INTERFACE THRUSTERS



MARS TRANSPORTATION
ARCHITECTURE

SHIP FLIES INTO
EARTH ORBIT

BOOSTER ACCELERATES S
SHIP/TANKER & RETURNS '
TO LAUNCH SITE

TANKERS REFILL
SHIP & RETURN
TO EARTH

EARTH

SHIP REFILLED ON
MARS USING LOCAL
RESOURCES
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