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Los bosques, el agua y el carbono frente al cambio climatico.
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Sobre las emisiones y donde van a parar

Carbon emissions are partitioned among the atmosphere and carbon sinks on land and in the ocean
The “imbalance” between total emissions and total sinks reflects the gap in our understanding
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Sobre las emisiones y donde van a parar

Sinks
18.6 GtCO,/yr

34.8 GtCO, /y1 48%
89%

Sources

11.2 GtCO,/yr

11%

4.1 GtCO,/yr 6%
10.2 GtCO,/yr E o

Budget Imbalance: 3%

(the difference between estimated sources & sinks) -1.0 GtCO,/yr

Source: Friedlingstein et al 2021; Global Carbon Project 2021



https://essd.copernicus.org/preprints/essd-2021-386/
http://www.globalcarbonproject.org/carbonbudget/
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La necesidad urgente de reducir emisiones, ... pero también de
retirar CO, atmosférico

TOPICAL REVIEW: Minx_2018_Environ._Res. Lett._13 063001
Negative emissions—Part 1: Research landscape and synthesis ‘

Cost in US$ tCO, 1

current price for compensation:

~$25 / tCO,
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También hay que revertir la degradacion global

La mala gestion y uso de los recursos de la tierra (suelo, agua y biodiversidad)
amenaza la salud y la supervivencia de muchas especies de la Biosfera,
incluida la nuestra.

Estado de la tierra
y funciones de los
ecosistemas

(70 United Nations
&L ’y" Convention to Combat Tres escenarios respecto de la salud futura de la tierra
< tierrayvida Nuestro trabajo e impacto  Ciencia  Noticiz

Inicio / Nodo - .
L N .
Cambio historico . Escenario de restauracion

y proteccion

Degradacion crénica de la tierra: la:

x Prevencidn adicional

Escenario de restauracion

ONU ofrece severas advertencias y-
remedios practicos en Global Land*
Outlook 2 .'

Restauracion

Prevencion de pérdidas futuras

Escenario de referencia
(sin introduccion de cambios)

26 ABRIL 2022 | PRESIONE SOLTAR | RESTAURACION Y GESTION SOSTENIBLE DE LA TIERRA e 0 \/\ 1 T T
. 2000 a. e. c. 2015 2050
Fuente: PBL, 2021

Se ha evaluado que hasta el 40 % de la tierra del planeta esta degradada.



85 scientists from 20 countries of the Network of Mediterranean
Experts on Climate and Environmental Change (MedECC) present:

st

SCIENTIFIC ASSESSMENT REPORT ABOUT
CLIMATE AND ENVIRONMENTAL CHANGE
IN THE MEDITERRANEAN

FOOD SECURITY

Food demand is set to
increase as yields of crops,
fish and livestock decline

The Mediterranean
REGION IS WARMING

20% faster

than the global average

90% of commercial fish stocks are
already overfished, with the average
maximum body weight of fish expected

to shrink by up to half by 2050

WATER RESOURCES

Within 20 years, 250+ million people
will be classified as ‘water-poor’

Regional temperature
increase of

—2.2°C

by 2040 with current policies

Fresh water availability is to
decrease by up to 15% among
the largest decreases in the world

= Paris Agreement's target of 1.5°C
SEA LEVEL

Sea level rises may exceed
1 metre by 2100, impacting
1/3 OF THE REGION’S
population

Half of the 20 global cities
set to suffer most from

sea level rises by 2050
are in the Mediterranean

HEALTH AND
SECURITY

Increase in frequency,
intensity and duration
of HEAT WAVES imply
significant health risks
for vulnerable populations,
especially in cities

ECOSYSTEMS

The Mediterranean basin is Increasing frequency
ENE OF THfE :.A_OST PR?’MINENT in droughts since the 1950s has played
e::/?r:r:;‘;n‘t:al{?:;?nag: asignificant role in the current

regional crisis

700+ non-indigenous animal species

e Conflicts concerning limited natural resources
recorded due to warmer conditions

may increase large-scale human migrations
Increasing water acidification causes
mass deaths of marine species

Mega fires have destroyed record areas
of forest due to climate change

MedEC(a

En la cuenca Mediterranea los cambios
van mas rapido lo que acentua la
necesidad de detener la degradacion e
implementar la restauracion.




La distribucion de los Ecosistemas esta modulada por el clima

Key role of climate
(temperature + water availability)

Whittaker Biome Diagram
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La distribucion de los Ecosistemas esta modulada por el clima
Un clima que esta cambiando muy rapidamente

Whittaker Biome Diagram
400 Originally from RH Whittaker
Communities and Ecosystems
1975;

—_— Modified fr RE Ricklefs
e The Economy of Nature
3 2000

c 300

O -

— ]

® |

ey e

a |

S |

200 |

o |

® s

=3

c |

c

( |I

100 i
\ Saw i
: Temperate ,
\_Grassland and Desert
0

30 20 0 -10
Average Temperature (C)




Como lo experimentan los bosques?

Forest Vulnerability to Changing Climate

Drought Duration
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Forest Vulnerability to Changing Climate. (Repport of Climate Change Impact in the United States. 2014

National Climate Assessment, produced in collaboration with the U.S. Global Change Research Program). 10



© LifeTerra

Contexto para proyectos de restauracion como Life Terra

La necesidad urgente de actuar frente al
Cambio Climatico y en general Cambio Global

La captura de CO, puede ayudar a mitigar las
emisiones pero no es suficiente

La restauracidén de tierras degradadas
promueve la recuperacion y el mantenimiento
de servicios ecosistémicos

Ciencia y tecnologia deben trabajar para
proporcionar soluciones pero para ser
efectivas deben involucrar a la ciudadania.

Hay una relacion ineludible entre el bienestar
de la Sociedad y la salud de la Naturaleza.
Una sola Salud.

2021-2030 La década de la restauracion de
los Ecosistemas

o

7 \
@)
NS

>

SUSTAINABLE
DEVELOPMENT

GOALS

s

Se necesitan acciones
extensivas, pero OJO!
Actuar apropiadamente
es clave para obtener
resultados positivos.

Life Terra es un Proyecto
de restauracion a escala
Europea que plantea la
plantacion de 500
millones de arboles
hasta el 2025.
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Las diez reglas de oro para restaurar bien

Sacco et al Ten golden rules for reforestation to optimize carbon sequestration, biodiversity
recovery and livelihood benefits gcb 15498 Glob Change Biol. 2021;27:1328-1348.

DISACCO et aL.

2 Ly

1) Protect existing forest first
- Reforestation doesn’t easily compensate
for the losses of deforestation

+ Old- and second-grawth, degraded and
restored forests are all valuable

10 golden rules
for reforestation

3) Aim to maximize biodiversity
recovery to meet multiple goals

2) Work together

0 + Involve local communities
+ Restoring biodiversity will maximize ~— with interactive participation
«carbon sequestration and help O r—  in every project phase
deliver socio-economic benefits ~

PP

New forest
established!

4) Select appropriate areas for reforestation

5) Use natural regeneration

wherever possible @. - Connect or expand existing forest
5 O + Do not displace activities that will
et T \ cause deforestation elsewhere

+ Only target previously forested lands

efficient than tree planting,
if conditions are suitable
- Works best on lightly
degraded sites or those
close to existing forest ¥l

6) Plant species to maximize biodiversity

+ Always plant a mix of species
+ Use as many natives as possible
+ Include rare, endemic and endangered species

:g + Promote mutualistic interactions
- Avoid invasive species

AND
7) Use resilient plant material
« Incorporate appropriate
q genetic variability
=

+ Pay attention to provenance

8) Plan ahead for infrastructure

+ Use the locally available
infrastructure, capacity
and supply chain, or build

it into the project
* Refer to seed standards
1o ensure maximum seed
quality and process efficiency
- Provide training and use
local knowledge
10) Make it pay
- Ensure the project's
economic sustainability
- Income can come from
carbon credits, NTFPs,
watershed and cultural services
* Make sure the economic
benefits reach rural and
poor local communities

9) Learn by doing

+ Research existing data and perform trials

- Adapt management accordingly
= Monitor the results beyond project life
- Use appropriate indicators according $

to project goals

FIGURE 2 Ten golden rules for a successful reforestation project. The order of the rules matches the order in which tasks should be
considered during project planning and implementation, although some are interdependent and should be considered in parallel. See text for
details

1) Protect existing forest first

« Reforestation doesn’t easily compensate
for the losses of deforestation

+ Dld- and second-growth, degraded and
restored forests are all valuable

2) Work together

0 * Involve local communities
O with interactive participation
0 7/~ in every project phase
'

3) Aim to maximize biodiversity
recovery to meet multiple goals

+ Restoring biodiversity will maximize
carbon sequestration and help
deliver socio-economic benefits

4) Select appropriate areas for reforestation

* Only target previously forested lands
- Connect or expand existing forest

» Do not displace activities that will
cause deforestation elsewhere

©
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Las diez reglas de oro para restaurar bien

Sacco et al Ten golden rules for reforestation to optimize carbon sequestration, biodiversity
recovery and livelihood benefits gcb 15498 Glob Change Biol. 2021;27:1328—-1348.

DISACCO ET AL

= Ly

1) Protect existing forest first
- Reforestation doesn’t easily compensate

for the losses of deforestation
+ Old- and second-growth, degraded and

restored forests are all valuable

10 golden rules
for reforestation

3) Aim to maximize biodiversity
recovery to meet multiple goals
+ Restoring biodiversity will maximize

carbon sequestration and help
deliver socio-economic benefits

2) Work together

* Involve local communities
~— with interactive participation
0 £~ inevery project phase
~

PHP

New forest
established!

4) Select appropriate areas for reforestation

5) Use natural regeneration + Only target previously forested lands

wherever possible @, - Connect or expand existing forest
- (%)) + Do not displace activities that will
O T T I \ cause deforestation elsewhere

efficient than tree planting,
if conditions are suitable
- Works best on lightly
degraded sites or those
close to existing forest iy

6) Plant species to maximize biodiversity

~ Always plant a mix of species
« Use as many natives as possible
« Include rare, endemic and endangered species

:g + Promote mutualistic interactions
+ Avoid invasive species
AND

7) Use resilient plant material
+ Incorporate appropriate

ﬁ genetic variability

=2

+ Pay attention to provenance

8) Plan ahead for infrastructure

+ Use the locally available
infrastructure, capacity

and supply chain, or build
it into the project

* Refer to seed standards
to ensure maximum seed

quality and process efficiency
- Provide training and use
local knowledge
10) Make it pay
- Ensure the project’s
economic sustainability
+ Ingome can come from
carbon credits, NTFPs,
watershed and cultural services
* Make sure the economic
benefits reach rural and
poor local communities

9) Learn by doing

+ Research existing data and perform trials

- Adapt management accordingly
+ Monitor the results beyond project life
+ Use appropriate indicators according $

10 project goals

FIGURE 2 Ten golden rules for a successful reforestation project. The order of the rules matches the order in which tasks should be
considered during project planning and implementation, although some are interdependent and should be considered in parallel. See text for
details

5) Use natural regeneration
wherever possible

+ |t can be cheaper and more
efficient than tree planting,
if conditions are suitable

- Works best on lightly
degraded sites or those
close 1o existing forest

D

OR

6) Plant species to maximize biodiversity

- Ahlways plant a mix of species
+ Use as many nalives as possible
+ Include rare, endemic and endangered species

ﬁ - Promote mutualistic interactions
- Avold invasive species
- AND
7) Use resilient plant material
* Incorporate appropriate
d genetic variability

b.f; + Pay attention to provenance !
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Las diez reglas de oro para restaurar bien

Sacco et al Ten golden rules for reforestation to optimize carbon sequestration, biodiversity
recovery and livelihood benefits gcb 15498 Glob Change Biol. 2021;27:1328—-1348.
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DISACCO ET AL

1) Protect existing forest first

- Reforestation doesn't easily compensate

for the losses of deforestation
+ Old- and second-growth, degraded and

restored forests are all valuable

3) Aim to maximize biodiversity
recovery to meet multiple goals
+ Restoring biodiversity will maximize

carbon sequestration and help
deliver socio-economic benefits

4) Select appropriate areas for reforestation

10 golden rules
for reforestation

2) Work together

* Involve local communities
~— with interactive participation
0 £~ inevery project phase
~

PHP

New forest

5) Use natural regeneration

wherever possible /u
* It can be cheaper and more @
efficient than tree planting,

if conditions are suitable
- Works best on lightly
degraded sites or those
close to existing forest iy

6) Plant species to maximize biodiversity

+ Only target previously forested lands established!

- Connect or expand existing forest

+ Do not displace activities that will
cause deforestation elsewhere

=¥

8) Plan ahead for infrastructure

+ Use the locally available
infrastructure, capacity
and supply chain, or build
it into the project
* Refer to seed standards
to ensure maximum seed
quality and process efficiency
- Provide training and use
local knowledge

9) Learn by doing

~ Always plant a mix of species

+ Use as many nalives as possible

+ Include rare, endemic and endangered species
+ Promote mutualistic interactions

+ Avoid invasive species

|
AND

7) Use resilient plant material
+ Incorporate appropriate

ﬁ genetic variability

=2

+ Pay attention to provenance

10) Make it pay

- ENsure the project’s
economic sustainability

+ Income c¢an come from

8) Plan ahead for infrastructure

Use the locally available
infrastructure, capacity

and supply chain, or build

it into the project

Refer to seed standards

to ensure maximum seed
guality and process efficiency
Provide training and use

local knowledge

9) Learn by doing

+ Research existing data and perform trials
+ Adapt management accordingly
q\ - Monitor the results beyond project life

| - Use appropriate indicators according
to project goals

¥'10) Make it pay

Ensure the project's
economic sustainability
Income can come from
carbon credits, NTFPs,

+ Research existing data and perform trials carbon credits, NTFPs,

watershed and cultural services

* Make sure the economic

- Adapt management accordingly
+ Monitor the results beyond project life
+ Use appropriate indicators according $

10 project goals

benefits reach rural and
poor local communities

FIGURE 2 Ten golden rules for a successful reforestation project. The order of the rules matches the order in which tasks should be
considered during project planning and implementation, although some are interdependent and should be considered in parallel. See text for
details

watershed and cultural services
Make sure the economic
benefits reach rural and

poor local communities
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P8 ©)lieTerra  Principios y retos

Transparencia — Herramientas para medir, cuantificar y
visibilizar las iniciativas de plantacion realizadas.

Biodiversidad — Plantaciones multi-especificas.
Combinar las especies apropiadas en cada de
plantacion.

El arbol apropiado en el lugar correcto —
Aproximacion ecosistémica. No plantar en cualquier sitio.

Los arboles no son suficiente — Influir para cambiar los
modos de vida y consumo. Reducir emisiones.

Conocimiento — Entender para actuar. Herramientas y
conocimiento para las nuevas generaciones.

Sostenibilidad — compromiso de los propietarios a largo
plazo para mantener en el tiempo el potencial de captura
de CO,

Contratacién con criterios ecolégicos — Proveedores:
organizaciones con objetivos ambientales y sociales
ademas de los financieros.

Communication
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Technology
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A tener en cuenta para que funcione ecolégicamente

Entender procesos y necesidades de las especies

\ -f» _?_j f ‘7_//

= O)S , .
Fotosintesis
hemons N 4/ Transpiracion

§ . Pﬁito:;:tr;ls::i:

ol Respiracion

o
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Balance de carbono

Entradas de CO,
Fotosintesis

Produccion Primaria Bruta

p A

Salidas de CO,
Respiracion

Respiracion autotrofica

Respiracion heterotrofica
(animales, hongos y bacterias)

Respiracié
d’altres

Respiracio del sol animals

En PRADES (Tarragona) Encinar (Quercus ilex)
NPP = GPP - Raut = 1602 - 1009 = 593 g C/m?/year

NEE = 1602-1462 = 140 g C/m?/year
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El intercambio de carbono (CO,) y agua (H,0) en las hojas, son
clave para todas las plantas terrestres

kg of H20 transpired / kg of gross C fixation
o
e

500 kg of H,0

0 2 4q 6 8 10 12
Instantaneous Water Use Efficiency (mmols CO2 /mol of H20)

I Water use efficiency
Quercus ilex (Prades):

4.98 mmols C / mol water = 301 kg water / kg of C
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Se necesita transpirar para fijar carbono y sobrevivir.
Pero no todas las especies funcionan igual

When thirst meets hunger

Short Duration of water stress Long RIp

[y
o
3

A Carbon
g «— 1 starvation
wn
-
3 A
g ..
— N / [ Hydraulic
N e e - -«—— failure
B : E.
c.'_o' crit
=
Q
—~—
= .
............ - --»  Hydraulic
e e == ————— = —."3'%'-"—-“---.:..—,__—.__- +——— failure
1
ngh v Ecrit

McDowell et al. (New Phyt, 2008)
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Ademas, los retos
requieren buenas
elecciones y anticipacion
a lo que pueda venir

Disturbance Challenges
in the Mediterranean

Snow & Ice
Wind
Insects
Wildfire

Drought

Pathogens

La processionaria del pi

Thaumetopoea pityocampa Schiff
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@) LifeTerra

Seguimos trabajando y
aprendiendo de los

retos y las oportunidades

Muchas gracias!

B8 UUNIVERSITATos
iii+* BARCELONA
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