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» ¢ Cuanto cambio climatico se ha observado?

» ¢En qué medida es atribuible a actividades humanas?

» ¢Cuales seran las proyecciones futuras del clima?

» Cambio en los sistemas biofisicos

» Sectores y sistemas especialmente afectados

» Adaptacion para reducir los impactos

» Potencial de mitigacion mediante diferentes tecnologias y actuaciones

V Climare change in IPCC nsage refers o any change in climste over time, whesher due o nataral vardabiliny or a5 a result of buman sctivity. This usage differs
froan that in the Framework Convention on Climate Change where climate change refers to a chanze of climate that is armbuted divectly or indmrectly o human
activity that aliers the comnpoesiton of the global smuesphere zod that is in additon to wamoal climate varabilir observed over comparable dme periods.



¢, Que es el IPCC?

Creado en 1988 por dos organizaciones de la ONU.:
OMM y PNUMA para evaluar

El IPCC esta abierto a
todos los miembros de OMM y PNUMA.

El IPCC es “neutro” con respecto a la politica

Obijetivos:

— Evaluar la informacion cientifica sobre CC
— Evaluar los impactos del CC

— Formular estrategias de respuesta
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¢, Qué hace el IPCC?

* Revisay evalla la informacion cientifica, tecnica y socio-
economica mas reciente relevante a la comprension del
CC.

2500+ scientific expert reviewers
800+ contributing authors and
450+ lead authors from
130+ countries
& years work
4 volumes

I Report

« Genera a intervalos regulares (5-6 afos) informes
detallados y rigurosamente documentados que resumen
el conocimiento actual y las futuras proyecciones del CC
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¢, Como trabaja el IPCC?

3 grupos de trabajo:
— base cientifica fisica
— Impactos, adaptacion y

vulnerabilidad A 4 Final distrbution and
— mitigacion e G

Revision - parte esencial que
asegura evaluacion completa y
objetiva de la informacion
disponible

Revisores expertos y gobiernos
comentan los temas cientificos y
técnicos

Amplia circulacion

e o andnlnu : e [
by other relevant institutions including industry

Puntos de vista diferentes aparecen | (Don Mo Nl
reflejados en los documentos. ,_ e B
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dett 27 nevermber 1395
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Vision of UN Secretary-General on Valencia, 17-11-2007

Climate Change

“Climate change is a serious threat to development
everywhere”

“Today, the time for doubt has passed. The IPCC
has unequivocally affirmed the warming of our

climate system, and linked it directly to human
activity”

“Slowing or even reversing the existing trends of
global warming is the defining challenge of our ages”

“Galvanising international action on global warming
as one of main priorities as Secretary General”
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INTERGOVERNMENTAL PANEL ON CLIMATE CHANGE (IPCC) ‘{:‘!‘E}'
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Schematic framework of anthropogenic climate change drivers, impacts and responses

EARTH SYSTEMS

Climate process drivers
HUMAN SYSTEMS -

Mitigation - Adaptation

IPCC-AR4




Sistema climatico

Changes in the Atmosphere: Changes in the
Compaosition, Circulation Hydrological Cycle
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Hydrosphere:
Ocean

lce-Ocean Coupling

Land Surface

Changes in the Cryosphere:
Snow, Frozen Ground, Sea Ice, lce Sheets, Glaciers

Changes in/on the Land Surface:
Orography, Land Use, Vegetation, Ecosystems

Hydrosphere:
Rivers & Lakes

Changes in the Ocean:
Circulation, Sea Level, Biogeochemistry




El calentamiento del
sistema climatico es =
i 7 -
Inequivoco,

tal y como se evidencia
de las observaciones o

del incremento de las
temperaturas
globales medias del
aire y del océano, de
la fusion de las nieves
y hielos y de la
elevacion global del
nivel medio del mar
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Temperature anomaly (°C wrt 19611 990)

Temperature anomaly (°C wrt 1961-1930)
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EL_(_ZL_IMA ESTA EN PERMANENTE EVOLUCION!!
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Todo cambia, nada permanece.

“No podemos bafiarnos dos veces en el mismo rio”.

Her4clito de Efeso (siglo V, a.C)



Brunet et al. 2006
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Tabla 2.1.- Tendencias anuales y estacionales de las temperaturas diarias (en °C/década) junto
a sus intervalos de confianza al 95% calculadas para diversos periodos. En negrita (italica)

coeficientes significativos al 1% (5%).

Periodos

Anual

Invierno

Primavera |

Verano

Otono

Anual

Invierno

Primavera |

Verano

Otono

Anual

Invierno |

Primavera
Verano

Otono

i 1850-2005 | 1901-2005 ; 1901-1949 | 1950-1972 | 1973-2005

0.10
(0.07/0.14)
0.08
(0.05/0.12)
0.09
(0.06/0.11)
0.10

(0.09/0.14)
0.12
(0.09/0.15)
0.11
(0.06/0.15)
0.10
(0.06/0.13)
0.12

0.09
(0.06/0.13)
0.07
(0.04/0.09)
0.08
(0.05/0.10)
0.08

{0.05/0.11

0.13
{0.10/0.16)
0.14

(0.08/0.20)

0.12

| (0.06/0.17) |

0.13

(0.08/0.18)

0.12

(0.13/0.21)
0.16

(0.10/0.21)

0.17

b (0.11/0.23) |

0.18
(0.12/0.24)
0.17

0.09

(0.06/0.12)

0.12

| (0.05/0.19)

0.08
(0.03/0.13)
0.09
(0.04/0.13)
0.08
0.04/0.13

0.22
(0.11/0.31)

-0.19
(-0.53/0.12)

0.10

(-0.08/0.32)

0.11

(-0.58/0.68)

0.25
{0.06/0.43)

-0.52

| (-1.03/0.05) |

0.23
{0.07/0.38)

-0.29

(-0.71/0.13)

{026
| (0.09/0.42)

-0.08

| (-0.57/0.53) |

0.48
5666)
0.27
(-0.09/0.56)
&,
0.67
(0.41/0.92)
0.29
(0.02/0.58)

(0.

0.37
(0.25/0.46)

.28
(-0.74/0.16)

0.18

(-0.02/0.36)

-0.04

(-0.61/0.62)

0.37
(0.16/0.60)

-0.62

| (11.38/0.09) |

0.44
(0.27/0.64)

-0.30
(-0.88/0.17)

P 0.44
| (0.26/0.64)

-0.12

| (-0.84/070) |

0.51
(0.34/0.66)
0.35
(0.06/0.60)
0.82
(0.53/1.15)
0.73
(0.43/1.04)
0.13
(-0.1710.47)

0.08

-0.13

0.06

(-0.02/0.18)

| (-0.15/0.24) |

(-0.51/0.14)

0.15

(-0.56/0.78) |

0.15
(0.01/0.31)

-0.19
(-0.72/0.29

0.00
(-0.13/0.14)

0.26
(-0.60/0.08)

0.09
-0.06/0.25)

-0.13
-0.41/0.33)

0.47
(0.31/0.65)
0.06
(-0.28/0.62)
0.66
(0.46/0.84)
0.62
(0.38/0.93)
0.43
(0.18/0.77)
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Figura 4.4. Los flujos (representados por flechas) estan en Pg (10® g) C afio' y los reservorios
(representados por cajas) en Pg C. Las flechas y cifras en negro representan el ciclo natural y las
flechas y cifras en rojo representan la alteracién de los flujos y reservorios por la actividad humana.
Fuente: Sarmiento y Gruber, 2002,

Perturbacion del ciclo del carbono!!




NUMERICAL CLIMATE MODELLING: A REVIEW 1085

Harizontal exchangs
between columns

Modelos numéricos
x; para clima

IN THE ATMOSPHERIC
COLUMN

wind vectors, humidity,
clouds, temperature, and

Vertical exchange chemical species

betwaen levels
1 /¥ ar e sumFace
ground temperature,
water and energy,
momentum and CO» fluxes
Armosphenc
qricd

Mid-1970s Mid-1980s Early 1890s Late 18505 Present day Early 200057

Aimosphere
WITHIN THE OCEAN COLUMN .
current vectors, temperature and salinity

Sulphate
asrosol
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cycle model

Fig. 2.- Componentes del sistema climatico que se han ido afiadiendo en la formulacion
de los AOGCMs, desde los modelos puramente atmostéricos que se utilizaban en los
afios 70 a los de tltima generacion que constan de ocho componentes fuertemente
acoplados entre si (fuente: IPCC. 2001).
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(AR4-IPCC, 2007)

Calentamiento Global and Continental Temperature Change
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probablemente g g
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¢, Qué ha dicho el IPCC en los
Informes anteriores?

FAR (1990) - la deteccion inequivoca no es
probable en una década

SAR (1995) = el balance de las evidencias
sugiere una influencia humana discernible

TAR (2001) - la mayor parte de calentamiento
de los pasados 50 anos es probablemente
(66%) atribuible a causas humanas

AR4 (2007) - la mayor parte del calentamiento
es muy probablemente (90%) atribuible a los
gases de efecto invernadero

CSI 11/9/2008 17



¢, Quién es el principal responsable
del cambio climatico?

——

Land area

Techrikeal notas

& Caks are from tha Unkad Mations Siaistics
Oivition, 2005,

& *Gmarhouss geses maazared Insquivakim fonnes
of arban dicesds basad :nEbhd warming
potertial. Mua recomed 2 0 in soure datz

» Saa wabsits for further infomation.
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MOST AND LEAST GREENHOUSE GAS EMISSIONS
Rank  Territory

:
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Territory

Qatar
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tomnes of greenhouse gasss emitted per person per pear n 2002
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Produced by the S85] ;::.u [Sheffizld and Mark Mewman {iichigan]

Greenhouse gases trap heat in the
earth's atmeosphere, causing it to warm
up. The greenhouse gases shown here
are carbon dioxide, methane and
nitrous oxide. These gases account for
98% of the greenhouse effect. Other
greenhouse gases, not shown here,
are various flucrocarbons and sulphur
hexafluoride.

The territories that emit the most
greenhouse gases are the United
States, China, the Russian Federation
and Japan. However, the most
emissions per person are in Qatar:
equivalent to 86 tonnes of carbon
dioxide per year. Qatar has significant
oil and gas reserves, and in 2002 was
populated by 600,000 people.

Temitory size shows the proportion, by their global
warming potential, of all greenhouse gas emissions that
come from thera,
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Emisiones de CO2z en 2002

Toneladas por habitante
Estados Unidos
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Fuente: Banco Mundial, base de datos en internet. 2004

Imagen: Programa de Medio Ambiente de MNacicnes Unidas / GRID-Arendal
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Paquistan B 5.000a 10000
Yemen [ 2000a 5000
Togo [ Menos de 2.000
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de 027 ¢me
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ejemplo?
\EjEmp Y,

@J un viaje en avidn de Madrid a Londmf?fh
emisiones por persona (waje de ida y vuelta)
son de casi una fonelada de C0= En coche,
emitimos aproximadamente una fonelada de
&0z por cada 5000 Km recorridos. Una
fonelada de (0> es por ofra parte, la
emisidn anval media de una persona en

&u‘a;?;gs' como Mozambigue. /

Calcula tus emisiones de CO2:

http://www.ceroco2.org/



Concentracion de CO2 en la
atmosfera

Year 2007
Atmospheric CO,

concentration: 8
382.6 ppm  fu

35% above pre-industrial

1850 1870  18%0 1910 1930 1950 1870 1990 2010

1970 - 1979: 1.3 ppm y-!
1980 - 1989: 1.6 ppm y!
1990 - 1999: 1.5 ppm y-!

2000 - 2006: 1.9 ppm y-!




Destino de las emisiones
antropogenicas de CO2 (2000-2006)

Atmosphere
45%

Land [
30% EEZEE g

Oceans [
25% f

This is a great service, now

worth half a trillion US$
(25€ per ton COZ2-equivalents)

Canadell et al. 2007, PNAS



Inercia del sistema climatico

CO; concentration, temperature, and sea lavel
continue to rise long after emissions are reduced
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Atmosphere-Ocean General Circulation Model projections of surface warming
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* Mejor estimacidn para escenario bajo (B1) es 1.8°C (rango probable 1.1-2.9°C), y para escenario
alto (A1FI) es 4.0°C (rango probable 2.4-6.4°C).

* Dos proximas décadas aprox. 0.2°decada para muchos de los SRES
* Proyecciones para las proximas décadas son insensibles a la eleccion del escenario
* Proyecciones a largo plazo dependen del escenario y de la sensibilidad de los modelos

climaticos
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Figure 1.1. Yeary global average surface temperature (Brohan a &, 2006), rela-
Fve to the mean 18671 to 1000 values, and as projected in the FAR (IPCC 1000) S48
WPEC, 19406) and TAR (IPCC 2001, The 'best estimaie” mook! projections from e
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range o projections Annal mean ahservations (Sectn 3.2) ae oepicted by biack
circles and the thick Back line shows decada variahions obiined by smoothing the
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Mas/menos lluvia en latitudes altas/bajas

Projected Patterns of Precipitation Changes

DJF multi-mod | A1B

©IPCC 2007: WG1-AR4

(AR4, 2007)
Precipitacion aumenta muy probablemente in latitudes altas

Decrece probablemente en la mayoria de las regiones
terrestres subtropicales




Cambio (%) en escorrentia
[2090-2099 respecto a 1980-1999]

Ensemble basado en escenario SRES A1B

Projected relative changes in runoff by the end of the 21°' century
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Cambios en sistemas fisicos y
biologicos y temperatura en
superficie 1970-2004

Greenland
Ice sheet

\193 1“\‘

| \ . 1954\
\1920\ 953 \
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5% (B2% nml-nm&. B45% (B8 % [k DA Bﬁhf iy e 517 f Tl | B0 DR B, % | D
- ) Physical ) Biological Velacity
Observations # significant | # significant (kmiyr)
B obsarvad observed Figure 6A.6: Landsat satellite image of Jakobshavn Isbrae and its 15
@ Physical systems (cryosphere, hydrology, coastal processes) changes changes fiord, showing locations of the calving ice front in years from 1851 2006 (winter)
® Biological i freshwat d te trial 1 | to 2006. The glacier extends through thellulisat Icefjord, surround- —~ 2004 (dec)
lological SyStams (manne, TesTvaLer, an resina :I % of significant | % of significant ed by mountains. Icebergs calve off from the main glacier, pile up /\ ; %;
. e .:_ngg charges and block the fjord before being released into Qeqgertarsuup Tunua 0 2001
| E - g i (Disko) Bay and Davis Strait. The whiter areas in the fjord are piled- ~~ 2000
e consistent consistent
| ith . ith . up icebergs and the “real” glacier ends where the greyish striped R = :§
| o 1-30 e WILh wnming | With warming section ends - showing that this image is from 2001. N 1992
| Iempelalure change C The graph shows glacier-velocity profiles for 1985 to 2006. During —~ 1985
| 31-100 1970-2004 this period Jakobshavn Isbrae, already the world's fastest glacier, 3
doubled its speed to almost 14 km per year’®*’ after rapid thinning ke
o 101-800 m and break up of its floating ice tongue’'.
| D an'l-'lzaﬂ 1.0 -0.2 02 10 20 a5 Sources: NASA/Goddard Space Flight Center Scientific Visualization Studio. :
| Historic calving front locations courtesy of Anker Weidick and Ole Bennike 0
| O 1201-7500 Source: based on Howatt and others 2007 - - = . o 0 )
Distance inland from the 1964 ice front (km)
* Polar regions include also observed changes in marine and freshwater biological systams E

** Marine and freshwater includes observed changes at sitesand large areas in oceans, !
*** Circles in Europe represent 1 to 7500 data series. (AR4, 2007)




Impactos proyectados por sectores

WATER
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COAST

HEALTH

SINGULAR
EVENTS
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Increased fvater availability in moist fropics and high latitudes’

Decreasing water availability and incfeasing drought in mid-latitudes and semi-arid low latitudes 2

0.4 tol.7 billion®
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E = W] to 2.0 billion® -
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About 20 to 30% species at inc-
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reasingly high risk of extinction 4
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Additional people
with | e
water stress

Major extinctions around the globe 4

~40% of ecosystems affected

- . .8
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About 30% loss
Additi
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flooding each year 0 to 3 million 12

>
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Ilcreaslng burden from majnutrition, diarrhoeal, cardio-respiratary and infectious diseases'

Increased rhorbidity and mortality frofh heatwaves, floods and droughts 14

of coastal wetlands 11

All cereals decrease®

Decreases in some reg;iunsSa

| e
a—
=
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Changed Ttﬂbutlon of some diseasd vectors 15 "> Substantial burden on health services'®
Local retreat of ice in Long term commitment to several Leading to reconfiguration
Greenland gnd West metres of sea-level rise due to ice = of coastlines world wide and
Antarctic 17 sheet loss 17 inundation of low-lying areas!8
Ecosystem changes due to weakening af the meridional averturning circulation'®
i 2 3 4

Global mean annual temperature change relative to 1980-1999 (°C)

5°C



Impactos proyectados por re

Global mean annual temperature change relative to 1980-1998 (°C)
0.6° @omprometidos 2.0° (pre-ind.) 3 4 5°C
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Algunos sistemas y sectores son
muy vulnerables

Algunos ecosistemas:
— Barreras de coral; regiones de hielos marinos

— Tundra, bosques boreales, montanas y regiones
Mediterraneas
Regiones costeras bajas, manglares y zonas inundadas marinas
Recursos hidricos en latitudes medias y tropicos secos
Agricultura en bajas latitudes
Salud humana donde la capacidad de adaptacion es baja
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Algunas regiones resultaran mas
afectadas que otras

El Artico

Africa Sub-Sahariana
Islas pequenas
Megadeltas asiaticos

CSI 11/9/2008
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¢ A qué nivel deben estabilizarse los GEI en |la atmosfera
para no comprometer serias interferencias en el sistema
climatico y no comprometer la paz y seguridad?

Category Global average
sea level rise
C0O, concentration g(}?equivilent Change in global CO, _GI:::IJaI a-.re;:.ge tempe;aturlel above pre- :q:fmbe
at stabilization oncentration : Peaking year for CO, | emissions in 2050 increase above pre-incusiria industrial at 35635
(2005 = 379 ppm) at stabilization including emissions @ & (% of 2000 at gqmllhlrlu_m, using b-&st . aquilibrium ad
pn GHGs and aerosols - .ol estimate” climate sensitivity i 1
(2005 = 375 ppm) smissionz) @ from thermal | scenar
expansion only
i
ppm ppm Year Percent °C metres
| 350 — 400 445 — 490 2000 - 2015 -85 to -50 20-24 0.4-14 6
Il 400 — 440 490 - 535 2000 - 2020 -60 to -30 24-28 0.5-1.7 18
1l 440 — 485 535 - 590 2010 - 2030 -30to +5 2.8-3.2 0.6-1.9 21
IV 485 - 570 590 - 710 2020 - 2060 +10 to +60 3.2-40 0.6-24 118
" 570 - 660 710 — 855 2050 - 2080 +25 1o +85 40-49 0.8-29 9
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Costes de la mitigacion

* Los costes macroeconomicos de la
mitigacion crecen generalmente con la
exigencia del nivel de estabilizacion

 En 2050, los costes macroeconomicos
globales medios para estabilizacion entre
710-445 ppm CO2-eq estan entre +1% y -
5% del PIB

 El PIB anual global se reducird menos de
0.12%

CSI 11/9/2008 34



Equity Issues
« Africa by 2020:

— Between 75 & 250 million people projected to be exposed
increased water stress

— In some countries, yields from rain-fed agriculture would be
reduced by 50%

« Asia by 2050s:

— Freshwater availability is projected to decrease

— Coastal areas, especially heavily-populated mega delta
regions will be greatest risk from sea flooding

« Small Island States:

— Sea Level rise is expected to exacerbate inundation, storm
surge, erosion and other coastal hazards threatening vital

infrastructure
— By mid-century reduced water resources in many small island
states
!‘F"- i ST
Y
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SCIENCE AND SOME LEADING QUESTIONS

« How do we define what constitutes “dangerous
anthropogenic”?

« How do we prepare the human race to face sea level
rise & a world with new geographical features?

« Is the current pace and pattern of development
sustainable?

- What changes in lifestyles, behaviour patterns and
management practices are needed, and by when?
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¢, Qué podemos hacer? (I)

* Inercia del sistema climatico - algunos cambios
son inevitables - actuacion sobre los efectos
- ADAPTACION

e El calentamiento se produce por emisiones GEI
- a mas emisiones, mayor calentamiento -
actuacion sobre las causas > MITIGACION
(cambio modelo energético, usos de suelo
(deforestacion), demografia, desarrollo
sostenible, ...)

* Mejorar el conocimiento del sistema climatico:
INVESTIGACION
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¢, Qué podemos hacer? (Il

« Actuacion a diferentes niveles: gobiernos, ciudades,
iIndividuos
 Aumentar el nivel de concienciacion del problema -

Influencia en la accion de individuos, ciudades,
gobiernos.

* El problema del cambio climatico esta intimamente
ligado a otros problemas de la humanidad en su
conjunto:

— pobreza (demografia),

— desarrollo sostenible,

— modelo energeético,

— patrones de produccion y consumo,
— comercio

— etc
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Conclusiones

Calentamiento INEQUIVOCO del sistema climatico
Muchos sistemas naturales YA estan siendo afectados

Calentamiento observado muy probablemente (90%) por aumento
antropogeénico de GEI

Comprension mas sistematica del ritmo y magnitud de los impactos
segun la magnitud del calentamiento

Identificados los sectores y regiones mas vulnerables

La inercia del sistema climatico hace que algunos efectos duren
siglos y milenios - ADAPTACION

Capacidad de adaptacion relacionada con DESARROLLO
ECONOMICO Y SOCIAL e irregularmente distribuida entre y dentro de
las sociedades

Evidencias de un gran potencial de MITIGACION de las emisiones de
GEI con un amplio abanico de tecnologias de mitigacion
comercialmente disponibles ahoray en el plazo medio, suponiendo
gue los adecuados incentivos se ponen en marcha

La ACCION EN EL CORTO PLAZO ES FUNDAMENTAL para lograr
objetivos de estabilizacion en plazos largos

Relacion biunivoca entre CAMBIO CLIMATICO y DESARROLLO
SOSTENIBLE - MARCO INTEGRADO para el problema del cambio
climéatico



Resumen

e EXiste un inequivoco calentamiento del
sistema climatico que continuara en mayor
0 menor medida dependiendo de las
emisiones futuras de GEI

e Gran potencial de adaptacion y mitigacion
—> accion urgente
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Los impactos del cambio climatico recaen desproporcionadamente
sobre los paises en desarrollo y sobre la poblacion pobre
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