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Evolucion del consumo energético per capita
(GJ /ano) en los ultimos 10.000 anos
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La herencia solar
Origen de la materia organica y de los hidrocarburo

luz 6 CO2 + 12 H20 = C6H1206 + 6 H20 + 6 O2
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“El hombre del hidrocarburo”
Petroleo, gas y carbon, 2014 = 86,3%

120- Renewables Gracias a los hidrocarburos,

Nuclear fission desde 1950 el consumo
Hydro power energético global se ha

multiplicado por cinco....
100+ Natural gas P P

Crude oil el PIB se ha multiplicado por un
80 Coal factor cercano a siete....
Biomass

la poblacion mundial por algo mas de dos...

y las emisiones de CO , ala
atmoésfera provenientes del
consumo de hidrocarburos se han

multiplicado por mas de cuatro
(por mas de diez desde 1900)
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“El hombre del hidrocarburo”
Petroleo, gas y carbon, 2014 = 86,3%

www.globalissues.org
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Las concentraciones globales de CO

PARTS PER MILLION
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VERY FEW COOL SPOTS IN 2015

Difference from 1981-2010 average (°F)
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2016: el mes de agosto mas calido en 136 anos

(NASA, Earth Observatory)

http://earthobservatory.nasa.gov/blogs/earthmatters/2016/09/12/heres-how-the-
warmest-august-in-136-years-looks-in-chart-form/

Temperature Anomaly (° C)
(Difference from 1980-2015 annual mean)




Una de las sefnales mas evidentes delc. c. eselau mento de

la temperatura media global durante las dltimas déc  adas.

Comparing the average temperature of land, ocean, or land and ocean combined for any month or
multi-month period to the average temperature for the same period over the 20th century shows if
conditions are warmer or cooler than the past.

Global Land and Ocean Temperature Anomalies, January-December

Global and hemispheric anomalies are with respect to the 20"
century average. Continental anomalies are with respect to the
1910 to 2000 average

Anomaly (°C)
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NOAA National Centers for Environmental information,
Climate at a Glance: Global Time Series, published
October 2016, retrieved on October 31, 2016
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El sindrome de |la rana hervida

HUH? IS IT ME OR
IS IT GETTIN HOT



Arctic Sea Ice Is Losing Its Bulwark, = NASA Earth Observatory, 4-11-2016

September 1984
1,86 x10% Km? of old ice (5 years or older) spread across the Arctic at its yearly minimum extent
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Arctic Sea Ice Is Losing Its Bulwark, = NASA Earth Observatory, 4-11-2016

September 2016
110.000 Km? of older sea ice left

As ‘-f - >/:\»'.-"‘,’ -

Sea Ice Age (years)

B |
1-2 2-3 3-4 >4




La identidad de Kaya

PIB E (CO2

C027=(Px > xPIBx 7 - €02/

CO, T = CO, neto antropogénico a la atmosfera
P = poblacion mundial
PIB / P = renta per capita global
E / PIB = intensidad energética mundial
CO, / E = intensidad de carbono del mix energético global

CO,\ = CO, secuestrado por medios naturales o inducidos



PIB E (02

C027=(Px > xPIBx 7 - €02/

CO,T = CO, neto antropogénico a la atmosfera
P = poblacion mundial
PIB / P = renta per capita global
E / PIB = intensidad energética mundial
CO, / E = intensidad de carbono del mix energético global

CO,\ = CO, secuestrado por medios naturales o inducidos
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El Holoceno: un periodo “anormalmente” estable de

8'80(per mil)

la historia climatica reciente. Hemos sido muy
afortunados en los ultimos 11.700 anos!

Ultimo Periodo Glacial
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Anomalias en la temperatura global durante los dlti  mos 11.300 ainos
en comparacion con el promedio historico (1961-1990 ).
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The purple line shows the annual anomaly, and the light blue band shows the statistical uncertainty
(one standard deviation). The gray line shows temperature from a separate analysis spanning the
past 1,500 years. Image adapted from Figure 1(b) in Marcott et al. 2014



La actividad de los seres humanos estan dejando su huella'y
transformando el planeta, de modo que gedlogos y ot ros
cientificos discuten si dicha impronta es los sufic lentemente
distintiva y perdurable para diferenciar una nueva época




Global B(v)undary Straiotype Section and Point (GSSP)
Turonlan “golden splke” Pueblo Colorado (USA)




Residuos & “Tecnofdsiles”

oy

Los detritus de la
humanidad moderna son
tan ubicuos que
nuestros “tecnofosiles”
-como p.e. plasticoy
cemento- estaran
presentes en muchas de
las rocas que se estan
formando en la

actualidad .

Roca actual en un playa de Hawai
% “Plastiglomerado” constituido por
cantos de lava, trozos de red
(colores azul-verdoso y rojizo) y
un fragmento de cuerda de
™ plastico derretido (amarillo). Lapiz

para escala (inferior izquierda)



Limite Holoceno Antropoceno en la década de 1950 (?)

Possible transition from Holocene to Anthropocene

<«— Holocene (began 11,700 years ago) ——Anthropocene ———»
1800 1850 1900 1950 2000 2015

PLASTIC

Modern polymers are visible in
sediments forming rocks today;
pletcdecomposes slowy nd
rivers and oceans are scattering
pieces around the world.

_/

CONCRETE

Though widely used in ancient
Rome, concrete has been made
in such abundance since World
War |l that it may prove the most

prevalent tracer of modemnity.
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BLACK CARBON

This airborne by-product of fossil- .

£l comburction hlankets rock Range of values since Holocene
began 11,700 years ago

andcealie. I frst appearedi
the 18005, with concentrations
leaping during th 1960s.
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PLUTONIUM 239 and 240
Nuclear bomb tests bequnin

the 1940s ejected rare isotopes

of plutonium that settled globally.

In 100,000 years they will decay

to a layer of uranium 235.

CARBON DIOXIDE
Carbon dioxide, the dominant
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Alamogordo, New México, USA, 16 Julio 1945

y lluvia de radionucleidos
(Waters, et al., 2014)

137CS




La gran aceleracion

Steffen et al. (2015), The Anthropocene Review
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WATER USE
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TRANSPORTATION
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The trajectory of the Anthropocene: The Great Acceleration
Will Steffen, Wendy Broadgate, Lisa Deutsch ,Owen Gaffney and Cornelia Ludwig
20015 Anthropocene Review
Based on Steffen et al. (2004) Global Change and the Earth System

More information
www.igbp.net

www.stockholmresilience.org

www.futureearth.info
www.globaia.org
www.anthropocene.info
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Planetary boundaries: Guiding
human development on a
changing planet
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“Piensa globalmente, actta localmente”

¢ Pensamos globalmente, en terminos del conjunto del
sistema Tierra, cuando hablamos de sostenibilidad?

Tenemos que desarrollar una mentalidad planetaria

The first day or so we all pointed to our countries. The third or fourth day we were
pointing to our continents. By the fifth day we were aware of only one Earth’

Sultan Bin Salman al-Saud, astronauta, 1985




