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Una especie, una plaga
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Un planeta en transformacion acelerada

THE ANTHROPOGENIC PLANET
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Paul Crutzen

Debido a que las actividades humanas han crecido de forma que se han
convertido en fuerzas geoldgicas significativas, por ejemplo cambios en el uso del
suelo, deforestacion y quema de combustibles fésiles, esta justificado asignar el
termino “antropoceno” a la época geoldgica presente (Paul Crutzen)



CO, Concentration (ppm)
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Le Quere et al., 2016
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CO, emissions (Gt CO»/yr)

Data: CDIAC/GCP/BP/USGS
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CO, emissions (Gt CO5/yr)

Data: CDIAC/GCP/IEA/IMF/Peters et al. 2012

35 1

30 -

251

20 1

151

5_

Global
financial
crisis

Asian
financial
Collapse of crisis

Soviet Union
US savings and

loan crisis

.

0

1960 1970 1980 1990 2000 2010 16

100

- 200

- 300

- 400

- 500

- 600

- 700

- 800

900

(SN$/20006) Aususiul uoquen



CO, emissions (Gt CO,/yr)

Data: COIAC/GCP
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CO, emissions (tCO,/person/yr)

Data: COIAC/GLP
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CO, emissions (Gt CO,/yr)

Data: CDIAC/GCP/Peters &t al 2011

12

1990 1995 2000 2005 2010 14

- EU28

L India



Data: COIAC/GCP

100%
©
e} 80%
= Japan
E Russia
o India
2 B60%
on
= EU28
S 40%
g -
o
(ol USA
S 20%
o
hina
0%

1880 1900 1920 1940 1960 1980 2000 15



-
pu”

Fossil fuels &
industry

341+1.7

ey

A
L
d

Global carbon dioxide budget

(gigatonnes of carbon dioxide per year)

Atmospheric

164+04

Data: CDIAC/NOAA-ESRL/GCP

www.globalcarbonproject.org

growth

2006-2015

Land-use
change

35118

Land sink
NIES =30

Ocean sink

571138

Courtesy of the Integration and Application Network,
University of Maryland Center for Environmental Science
ian.umces.edu/symbols/

Le Quere et al., 2016



El calentamiento combinado de tierra y mar se estima en
0.85 2C entre 1880y 2012
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Heat content (10%2))

El calentamiento del océano ha sido, desde 1971,
de 0.015 2C por década en los 700 m superiores
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Variacion de la temperatura del océano (0-700 m)
entre 1971y 2010

Rhein et al., 2013



200

400

600

800

1000

Depth (m)

1200

1400

1600

1800

2000

Ocean heat content change (102 J)

Ocean heat content changes
(1955-2010)

——i@)—— World Ocean
—@)—— Pacific Ocean
—@)—— Atlantic Ocean

Indian Ocean

A L SRS J e

~

0

0.04 0.08

Ocean heat content linear trend (1022 J yr)

0.12

Figure 2. Linear trend and total increase of ocean basin

heat content based on the linear trend of global and individ-
ual basins as a function of depth (0-2000 m) for 100 m thick

layers.

Levitus et al., 2012



Variacion de la temperatura del océano (0-700 m)
entre 1971y 2010
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Variacion de la temperatura del océano (0-700 m)
entre 1971y 2010
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El océano se estratifica especialmente en latitudes bajas y en
el océano artico
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Tropics and mid-latitudes (nutrient-limited)
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El calentamiento modifica la productividad del océano

Figure 1| Results of the modelling runs for the shelf seas of 20 large

marine ecosystems. a, Change in temperature (in °C) of the mixed layer in

2050 referenced to the present day control scenario. b, Change in total

primary production in 2050 (in percentage) referenced to the present day

control scenario. Each map reflects ten years of model outputs (modified Barange et al., 2014
from ref. 4 with permission from Elsevier).
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Oxygen loss in the oceans

Timeframe when ocean deoxygenation due to
climate change is expected to become detectable
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La captura de CO: por parte del océano aumenta
progresivamente
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Carbono antropogénico en el océano
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El océano se enriquece en CO; y se hace mas acido
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CO,Time Series in the North Pacific
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El océano se enriquece en CO; y se hace mas acido

Global ocean surface pH
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El océano se enriquece en CO; y se hace mas acido
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Calcificacion y estado de saturacion

(4 2+ 2—
Ca® +CO." < CaCo,

Acuoso Acuoso Sélido

Ecuacion 2. Reaccidn de precipitacion y/o disolucion
de la aragonita en el agua marina




Changes in Aragonite Saturation of the World’s Oceans, 1880-2015

Change in aragonite saturation at the ocean surface (Q2,):
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Data source: Woods Hole Oceanographic Institution. 2016 update to data originally published in: Feely, R.A., 5.C. Doney, and S.R.
Cooley. 2009. Ocean acidification: Present conditions and future changes in a high-CO, world. Oceanography 22(4):36-47.

For more information, visit U.5. EPA’s “Climate Change Indicators in the United States” at www.epa.gov/climate-indicators.
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La acidificacion oceanica afecta a la calcificacion

pH=8.2

Coral Oculina patagonica

pH=74

Fine & Tchernov (2007)



La acidificacion oceanica afecta a la calcificacion
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Variacion en profundidad del estado de saturacion de la
calcita y el aragonito
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Profundidad de saturacion de la calcita y el aragonito
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El océano del antropoceno

50°W GM 50°E 100°E 150°E 160°W  110°W 60°W

increased stratification causing lower productivity (stronger nutrient limitation) \\\\ aragonite undersaturation

increased stratification supporting higher productivity (lower light limitation) G eastern boundary upwelling system
hotspots

- low-oxygen regions with high vulnerability for deoxygenation

Gruber, 2011



- o mas acido
e menos “calcificado”
* menos oxigenado

e Mas “desigual”
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