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Mesures pal-liatives a la crisi ambiental

“Els reptes de la restauracio ecologica en una
biosfera canviant”

De que parlarem:

* Frenar un Canvi Global que degrada.
 Restaurar preparant-nos pels canvis.
 Connectant coneixement i societat. Ex. Life Terra

* Eines per explorar i optimitzar les opcions
davant les incerteses i limitacions de recursos.



Mesures pal-liatives a la crisi ambiental: Els reptes de la restauracio
ecologica en una biosfera canviant

Si la natura és la resposta, Quina és la pregunta?
(Jorge Wagensberg)

Per restaurar necessitem entendre els processos, ... la
comprensio, descripcio i modelitzacio del que passa.




Pero... Hem restaurar davant d’un canvi global que no s’atura
i sobre el que costa construir els futurs possibles
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Estem provocant canvis estructurals i amb molta inercia del
funcionament de la Biosfera a gran escala
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Sabem i tenim molta informacio del que passa, bastant
sobre les conseqiiencies, ...

... pero, moltes incerteses per decidir per on tirar en una Moén
que estem fent diferent?

YOUMAY ENCOUNTER
UNSTABLE GROUND - STEEP BANKS
DEEP WATER - STRONG CURRENT

USE AT YOUB OWN RISK!

FOR MORE INFORMATION CONTACT THE
GRAND TRAVERSE CONSERVATION DISTRICT AT
941-0960 OR VISIT www.thehoardman.org

.\ Download from X [ 106752950

\“/8 Dreamstime.com e )
IO i i i v o P [E) Amelia Martin | Dreamstime.com

Image by robinsonk26 at Pixabay




Hem de triar sortejant els Canvis

Are you shaping
the trajectory of
change?

Yes No

J 4
_/D Are you managing

for historical
conditions or a new
desired condition?

ACCEPT

Historical New

RESIST DIRECT

Decision tree depicting the three possible management responses to the trajectory of

change under the Resist-Accept-Direct (RAD) framework. (Schuurman, G. W,, et al. 2020.

Report NPS/NRSS/CCRP/NRR—2020/ 2213. National Park Service, Fort Collins, Colorado)
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Restaurar cap a on?
Quina és la referencia amb les noves condicions?

DECISION TREE FOR

REFERENCE ECOSYSTEMS

Are the current site conditions still USE THAT ECOSYSTEM
broadly suitable for the ecosystem (full or partial recovery)
that has been degraded? :

8

AMEND AND USE
THAT ECOSYSTEM

Is this due to an ambient change which
is feasible and desirable to amend?

COljlld the conditions suit an f‘:\lternative USE THAT
native ecosystem that is feasible and

Agataliole e oo g ALTERNATIVE ECOSYSTEM

9

Can the site be managed in some
other restorative manner?

SELECT THE MOST
RESTORATIVE OPTION

Gann, G.D. et al. 2019. International principles and standards for the practice of ecological
restoration. Second edition. Restoration Ecology. 27: pp. S1-S46.



Forest Vulnerability to Changing Climate

La distribucio dels Ecosistemes

esta modulada pel clima | |
o A N o ;g: ?
Un clima que esta canviant
molt rapidament
3 NOQ MORTALITY
3 g
Q =
Ecosistemes Terrestres Y precipitation Change ™
Forest Vulnerability to Changing
Climate. (Repport of Climate Change
400 Impact in the United States. 2014
National Climate Assessment,
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On som i qué hem de fer per frenar els canvis:

Reduir i capturar les emissions per estabilitzar '’estat de la Biosfera

Global Fossil CO, Emissions

40 Gt - 2010-19
CO2 +1 .O%/yr Projection 2022 On hi hem d’afegir entre
37.5GtCO, 34 Gt CO, emeses per
A 1.0% (0.1%-1.9%) -
35 | desforestacio.
2000-09
+2.9%/yr l ~+ COVID-19
23 " Gioka pendemi
1990-99 financial
+1.0%/yr e
25 - —
20 - N Dissolution of
Soviet Union
V¥ 3.1%
1990 1995 2000 2005 2010 2015 2022
projected

When including cement carbonation, the 2021 and 2022 estimates amount to 36.3 + 2 GtCO, and 36.6 + 2 GtCO, respectively
The 2022 projection is based on preliminary data and modelling.
Source: Friedlingstein et al 2022; Global Carbon Project 2022

GLOBAL CARDBON
PROJELT
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https://doi.org/10.5194/essd-14-4811-2022
http://www.globalcarbonproject.org/carbonbudget/

Les emissions estan provocant canvis en el balang¢ d’energia del

planeta que comporten un Canvi Climatic Global.
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http://www.whrc.org/carbon/images/CO2_sources.jpg

On som i que hem de fer per frenar els canvis:
Reduir i capturar les emissions per estabilitzar 'estat de la Biosfera

*Global CO, emissions must reach zero to limit global warming

45 Gt CO, _Global CO, pathways using IPCC AR6 Remaining Carbon Budgets
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*Source: Friedlingstein et al 2022: Global Carbon Project 2022
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https://doi.org/10.5194/essd-14-4811-2022
http://www.globalcarbonproject.org/carbonbudget/

Podem amb la restauracio ajudar a frenar els canvis?

Emissions de CO, i a on van a parar

30 -

Fossil carbon
Includes carbonation sink
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Total estimated sources do
: -30 - not match total estimated
 m— sinks. This imbalance is an Atmosphere
m 40 - active area of research.
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Global carbon budget Report 2022 14



Podem amb la restauracio ajudar a frenar els canvis?

TOPICAL REVIEW: Minx_2018_Environ._Res. Lett._13 063001
Negative emissions—Part 1: Research landscape and synthesis
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Podem amb la restauracio ajudar a frenar els canvis?

Diferents vies per mitigar les emissions per restauracio i gestié d’ecosistemes

Griscom et al. 2017. PNAS 2017

Forests o ! Z 3

Climate mitigation potential in 2030 (PgCO,e yr') (=Gt CO2e yr1)
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Molt per restaurar i canviar.

The way land resources — soil, water and biodiversity — are currently mismanaged and misused
threatens the health and continued survival of many species on Earth, including our own.

Resour

&V’G\t 3\@ Unlted Natlons m Three scenarios for future land health
A\ Con tL mbat

T e

Land & life Our work & impact Science News | Land condition and

ecosystem functions

Inicio / Node

Chronic land degradation: UN" ;
offers stark warnings and

c 5 R,
Historical change Restoration and

protection scenario

Additional prevention

Restoration scenario
T Restoration

practical remedies in Global
Land Outlook 2 |

26 ABRIL 2022 | PRESS RELEASE | SUSTAINABLE LAND MANAGEMENT & RESTORATION g :T;' \ﬁ
2

T Baseline scenario
(business as usual)

0

2000B.C.E.

Source: PBL, 2021

015 2050

Up to 40 % of the planet’s land is degraded, directly affects half of
humanity, threatens roughly half of global GDP (US544 trillion)

https://www.unccd.int/es/node/22353

UNCCD, 2022. Summary for Decision Makers. Global Land Outlook, second edition. United
Nations Convention to Combat Desertification, Bonn.
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https://www.unccd.int/es/node/22353

UNITED NATIONS DECADE ON

SOCIETY FOR v
SER) 1 ~Zr keStoration

2021+

Criteris per endrecar la Restauracio Ecologica

Avaluacio d’indicadors

THE RESTORATIVE

CONTINUUM

Improving biodiversity, ecological integrity,
and ecosystem services

REDUCING IMPROVING  REPAIRING INITIATING PARTIALLY FULLY

SOCIETAL ECOSYSTEM ECOSYSTEM NATIVE RECOVERING RECOVERING
IMPACTS MANAGEMENT FUNCTION RECOVERY NATIVE NATIVE
ECOSYSTEMS ECOSYSTEMS

\ SOCIETY FOR
ER JECOLOGICA
J RESTORATION

Ecological recovery wheel

Gann, G.D. et al. 2019. International principles and standards for the practice of ecological
restoration. Second edition. Restoration Ecology. 27: pp. S1-5S46.
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Criteris per endrecar la Restauracid Ecologica que no poden
oblidar les diferents dimensions de la sostenibilitat

Sostenibilitat: capacitat d'un sistema per continuar en actiu
en el temps sense degradar- se.

Habitable

Mediambiental | Economica
. Viable

N

19



Petjada Ecologica: una eina per quantificar on som
respecte a la sostenibilitat

1.75 Earths

Global Footprint Network

\".. Advancing the Science of Sustainability
A
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https://www.overshootday.org/

5% UUNIVERSITAToe 'ﬁ: o
TI'ﬁf!llé B A R. C E L O N A ' cR EAF 9. EXCELLENCE

Projectes UB i CREAF on participo per explorar i proposar
solucions als reptes del Canvi Global

» Life Terra. Europe’s single biggest citizen-driven initiative to plant an monitor 500
million trees to mitigate climate Change. https://www.lifeterra.eu/es

 INFORMA Enhancing Europe’s Natural Carbon Sinks through Sustainable Forest
Management http://informa-forests.eu/

» ECO-Reactors Bioreactive role of riparian and fluvial ecosystems to mitigate
effects of wastewater treatment plant effluents in intermittent streams

* ALFA-Wetlands Wetland restoration for the future (ALFAwtetlands)

« UNBURNED. The atlas of Unburnable fossil fuels: Integrative geospatial platform
on unextractable carbon and coordinated divestment strategies

« LOCOMOTION “Low-carbon society: an enhanced modelling tool for the
transition to sustainability” a new Integrated Assessment Model.
https://www.locomotion-h2020.eu/about-project/overview/
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https://www.lifeterra.eu/es
http://informa-forests.eu/
https://www.locomotion-h2020.eu/about-project/overview/

% Life Terra

Life Terra. Europe’s single biggest citizen-driven initiative to plant an monitor 500
million trees to mitigate climate Change. https://www.lifeterra.eu/es

(&) QO B https/fwww.lifeterra.eu/es (B L @D & e =

% Life Terra El Proyecto ¥ Eventosy Socies ¥ Noticias »  Contacto v @ ES v Iniciar sesion o registrate Adopta un arbol

Let's plant together -

"l
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https://www.lifeterra.eu/es

(‘%v) Life Terra

Context per projectes de restauraciéo como Life Terra

La necessitat urgent d’actuar front del Canvi
Climatic i en general Canvi Global

La captura de CO, pot ajudar a mitigar les
emissions perd no és suficient

La restauracid de terres degradades promou
la recuperacio i el manteniment de serveis
ecosistemics

Ciencia i tecnologia han de treballar per
proporcionar solucions pero per ser efectives
han d’involucrar a la ciutadania.

Hi ha una relacid ineludible entre el benestar
de la Societat i la salut de la Natura. Una sola
Salut.

2021-2030 La década de la restauracio dels
Ecosistemes

>

723N
NS4

=<

SUSTAINABLE
DEVELOPMENT

GL:ALS

o
-

[

Es necessiten accions
extensives, pero ULL!
Actuar apropiadament
es clau para obtenir
resultats positius.

Life Terra es un Projecte
de restauracio a escala
Europea que planteja la
plantacié de 500 milions
d’arbres fins el 2025.
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Cal entendre els processos basics, les necessitats
de les diferents espécies i com combinar-les.

IV Fotosintesis
et Transpiracio
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Photosynthesis . "z
= Respiracié
8 ir.
(&) ‘ _-_‘4;
!
w i
% Cambium Growth
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Important, restaurar bé. Deu principis de referencia

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
) /~ inevery project phase

i

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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Sacco et al Ten golden rules for reforestation to optimize carbon sequestration, biodiversity

Deu principis per restaurar bé

recovery and livelihood benefits gcb 15498 Glob Change Biol. 2021;27:1328-1348.

DISACCO ET AL

= Ly T

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

10 golden rules
for reforestation

2) Work together

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

PHP

4) Select appropriate areas for reforestation New forest

5) Use natural regeneration

wherever possible /.
* 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

g genetic variability

=2

+ Pay attention to provenance

10) Make it pay

- ENsure the project’s
econamic sustainability

+ Research existing data and perform trials

- Adapt management a
+ Monitor the results beyond project life

+ Use appropriate indic:
1o project goals

- Income can come from
carbon credits, NTFPs,
ccordingly watershed and cultural services
* Make sure the economic
ators according $ 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

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 to 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
ot + Pay attention to provenance
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Deu principis per restaurar bé

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.

1332 DISACCO -
—LWI IBA'S® Global Change Biology e

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

2) Work together

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

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

PHP

4) Select appropriate areas for reforestation New forest
established!

5) Use natural regeneration + Only target previously forested lands

wherever possible /u - Connect or expand existing forest
- It can be cheaper and more \ @ + Do not displace activities that will

efficient than tree planting, cause deforestation elsewhere
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

ﬁ + Promote mutualistic interactions
+ Avoid invasive species
AND

7) Use resilient plant material
+ Incorporate appropriate

g 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

econamic sustainability
+ Ingome can come from

carbon credits, NTFPs,

Adapt management accordingly watershed and cultural services
+ Monitor the results beyond project life - Make sure the economic
+ Use appropriate indicators according $ benefits reach rural and

t0 project goals poor local communities

9) Learn by doing

+ Research existing data and perform trials

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

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
Monitor the results beyond project life

Use appropriate indicators according
to project goals

¥'10) Make it pay

- Ensure the project's
economic sustainability

+ Income ¢an come from
carbon credits, NTFPs,
watershed and cultural services
Make sure the economic
benefits reach rural and
poor local communities
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Principis i reptes de

vl ) LifeTerra

Communication

BRIGHTVIBES
EFE
EURACTIV
COM EUROPE

Transparéncia — Eines per mesurar, quantificar i
visibilitzar les iniciatives de plantacio realitzades.

Biodiversitat — Plantacions multi-especifiques. vourerma
Combinar las especies apropiades a cada de plantacio.

CERTH
FNYH

Lc
VOLTERRA |
RTH \

IFER

e [N
a N\
62 -4 T0 -4 0

L’arbre apropiat al lloc correcte — Aproximacio
ecosistémica. No plantar a qualsevol lloc.

CYBELE
IFER
us
VIVEROS

Technology

Els arbres no son suficients — Influir para canviar les
maneres de viure | de consum. Reduir emissions.

Coneixement — Entendre para actuar. Eines i
coneixement per les noves generacions.

Sostenibilitat — compromis dels propietaris a llarg
termini per mantenir en el tiemps el potencial de captura
de CO,

Contractacié amb criteris ecologics — Proveidors:
organitzacions amb objetius ambientals i socials a més
dels financers.




Treballem amb models per explorar processos i descriure
com la natura respon a les condicions ambientals

Fotosintesis
et Transpiracio
P Leaf Expansion
Photosynthesis . "z
= : Respiracio
2l 3
= Fa L2
|
v i
% Cambium Growth
[ad Diameter Increase
—
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o
S Root Hairs
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Treballem amb models per explorar processos i descriure com la
natura respon a les condicions ambientals. Ex. GOTILWA+

Climate

Solar radiation

P ¢ '
PL Temperature
i Leaf Temperature

Transpiration & Photosynthesis

Tree & Stand structure

TREE RINGS
WTH CURVES
ICTIOMN

Pipe Model
Fine Roots Heterotrophic :
i Respiration Sail
~ Soil Water Content Tt eais

Ecosystem Physiology




Les plantes han de transpirar per fixar carboni i
sobreviure... No totes funcionen igual

Entre la setila fam

+ Intensitat de l'estres hidric -

- Duracio de I'estres hidric +

Short Duration of water stress Long

rl
©
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<« starvation Rlp

Intensity of water stress
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e - -¢—— failure
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- - -»  Hydraulic
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McDowell et al. (New Phyt, 2008)
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Eleccions i anticipacio al que
pugui venir, malgrat les
incerteses

Com les pertorbacions

Neu i gel

Vent huracanat

Insectes

Incendis

Sequera

Patogens

La processionaria del pi
Thaumetopoea pityocampa Schiff
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Alteracio dels serveis ecosistemics en el temps i l'espai

Sumitomo Forestry Corporation
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Prioritzar les zones on actuar en funcio dels serveis ecosistemics a
preservar

Total land area (%)
*3 ¢o

Water

Priority rank

M. Jung et al., 2021. Areas of global importance for conserving terrestrial
biodiversity, carbon and water. Nature Ecology & Evolution



Prioritzar les zones on actuar en funcio dels serveis ecosistemics a
preservar

POTENTIAL BENEFITS ASSOCIATED WITH THE
PRIORITY AREAS FOR RESTORATION

Restoring 20% of the world's priority areas will:

L i

Reduce threats to biodiversity by Remove Decrease by

75% 14 GtCO. US$ 2.998

from the atmosphere in
in the biodiversity conservation biodiversity conservation
maximization and climate maximization and climate the cost per hectare restored in
change mitigation scenario, 26% change mitigation scenario, the cost minimization scenario, a
more than the non-optimized which is 56% more than the non- 70% saving over the non-
scenario. optimized scenario. optimized scenario.

Strassburg et a/., 2020 Nature Global priority areas for ecosystem restoration.



Plataformes multi-criteri per explorar i optimitzar la prioritzacioé de
les zones on actuar en funcioé dels serveis ecosistemics a preservar

Prioritization focus @ Optimization criteria @ Spatial scale @ Action target @

Restoration = 3 options selected = Global - B ——— ]

PLANGEA: Strategic Land Use Planning

L
PLANGEA

multi-criteria approach to optimize the
spatial planning of ecosystem
restoration, conservation and
conversion actions

PLANGEA



https://map.plangea.earth/?abordagem=Restaura%C3%A7%C3%A3o&country=all&escala=Global&meta=100&objetos=Biodiversidade&objetos=Mitiga%C3%A7%C3%A3o%20de%20mudan%C3%A7as%20clim%C3%A1ticas&objetos=Minimiza%C3%A7%C3%A3o%20de%20custos

Mesures pal-liatives a la crisi ambiental

“Els reptes de la restauracio ecologica en una
biosfera canviant”

Per tant:

e Hem de frenar un Canvi Global que degrada.

* Hem de restaurar pero preparant-nos pels canvis.
e Hem de connectar coneixement i societat.

e Hem de treballar amb eines per explorar i optimitzar les
opcions davant les incerteses i limitacions de recursos.

e Hem d’actuar ja, doncs la restauracio necessita temps
per mostrar els seus efectes.
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Moltes Gracies!

Mesures pal-liatives a la crisi ambiental
Mataré - Seminaris del 13 d'abril al 6 de maig

: Da;ld S;ntos Feb;ero (CC by 2.
Conferencia:
“Els reptes de la restauracio ecologica en una biosfera canviant”

Santi Sabaté (UB-CREAF)
Dijous 13 d'abril / De 19.30 a 21 h / Centre Civic Cabot i Barba

) B8 UNIVERSITAT»: spo
:*l(*{a*: % Llfe Terrq @ BAR_CELO NA ¢ CREAF ?EXCELLENC!E
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https://maps.google.com/?q=41.5336162,2.4449911
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