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“On The Trail of the Glaciers” - Fabiano
Ventura

Alaska




“On The Trail of the Glaciers” - Fabiano
Ventura

Los Glaciares National Park — El Calafate, Argentina

1931 photo Alberte De Agostini © Museo Borgatells
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Climate Change Impacts on Ecosystem Services JL/\N\
in High Mountain Areas: A Literature Review

Knowledge gap in
relation to non-
material
contributions to
people

Palomo, I. 2017.
Mountain Research & Development



EXTINCTION RATE
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Background rate (0.1-2 extinctions

per million species per year)
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Global trends in nature’s contributions to people since 1970

DIRECTIONAL TREND
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Transformative change is fundamental to achieve a sustainable  /773\5\
future SESTERE

ipcC

wew on climate chanee

Global Warming of 1.5°C

Summary for Policymakers ey N A : T b |
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ipbes

The Intergovernmental Science-Policy
Platform on Biodiversity and Ecosystem
Services (IPBES)

Intergovernmental Panel on Climate
Change(IPCC)

IPBES, 2019, IPCC; 2018
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Nature’s contributions to people in mountains: A &

review

MOUNTAIN
RESEARCH
INITIATIVE
NATURE
| Species
' - . & Community
! Functional traits
® In general term
NATURE’S CONTRIBUTIONS TO PEOPLE
W Only material
®m Only nonmaterial
B Various categories
GOOD QUAUTY OF LIFE W Basic materials
m Social relationships
Health
®m Freedom of choice
DRIVERS OF CHANGE RGe
@ Only direct drivers
I . m goth
B8 Only indirect drivers
INSTITUTIONAL RESPONSES N, . Knowledge gap in
. . Market based l‘elation tO
W Both ° ° °
S institutional
0% 20% 40% 60% 80% 100% responsces

Martin-Lopez, et al. 2019. PLoS ONE






Instiutons

Multi actor interventions govermnance Direct drivers

of change

and othor
N nature

ndirect drivers

* Incontives and capacity bullding Leverage points
* Coorcnation across sectors and * Embrace diverse

jurisdictions

visions of a good life

* Pro-omptive action « Reduoe total material VALUES
* Adaptive decision-making consumption and waste
¢ Environmental law and * Unleash latent values of responsibility to

enable widespraad action
* Heouce Inegualities EQUITY
* Practice justice and inclusion in conservation
* Elucidate and intemalize extemalities and telecouplings
« Ensure responsble technology, innovation and investment INVESTMENT
* Promote education and knowledge generation and sharing

L
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iterative
learning
loop

Chan et al., 2020
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Cohen-Shacham et al., 2016; Seddon et al., 2019



| NbS are gaining traction in science and policy, but their potential for
transformative change remains unexplored

-




Which values around NbS? |

Rough Framing of Key ideas Science
timeline conservation underpinning
Nature for itself: ,!." Species Species, habitats
T Wilderness and wildlife ecology
Protected areas
- Ecosystems Ecosystem functions

Ecosystem approach environmental
Ecosystem services economics

Economic values

o8- A '(‘
gple and nature " Environmental change Interdisciplinary,
: ; Resilience social and ecological
Adaptability sciences

Socioecclogical systems
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Mace, 2014;

Welden et al.,2021



What funding level?
Climate finance relative to finance for NbS

Annual investments (USD bilions)
g

14%

Climate Finance NBS Finance

Il Public funds

I Private capital

UNEPR, 2021



“Build back better?” No good news
Green measures only represent 17% of recovery spending

Total COVID-18 recovery spend|
1950 bn USD .

Environmental impact of COVID-19 recovery measures by country

OECD, 2021






Multi-objective optimization model

t=0 15 Iﬁlﬁi LAND 13 EI[.:I#&T‘E

1 REDUCED
INEQUALITIES

REDD+

Reducing Emissions from Detorestation and Forest Degradation

A
Y
4
e

Equity?

Timeline Source

Data at the country level

Forest surface & deforestation rates 1990-2015 FAO
Protected surface & protection rates 1990-2015 FAO
Opportunity costs of forest protection 2001-2013 World Bank
Endemic forest dwelling species of birds, mammals, and amphibians 2015 IUCN
People living below poverty line (1.90 US $/day) 2006-last yr. World Bank

Palomo et al., 2019
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Assessing social justice agendas for /LI
investing in NbS: Birmingham

T R h S B - - g o -

Sttaford et al., 2021



The majority of the EbA projects had not identified or reported /7&/
on outcome indicators

Chausson et al., 2020, Donatti et al., 2020



The evidence base for nature-based solutions has substantial gaps

MOUNTAIN
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INITIATIVE

Loss of food production
Biomass cover loss
Freshwater flooding

Loss of timber production
Soil erosion

Reduced water availability

Number of cases

I positve [l Negative | Mixed results

No effect Unclear results

Chausson et al., 2020



Nature-based solutions can help cool the planet — &umne

if we act now

THE LONG GAME

Nature-based solutions (NBS) could reduce the global peak temperature
and suppress warming beyond 2100 — if they are ambitious and

designed for longevity.
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Trajectories

- 2.0°C without NBS
-=20°CwithNBS

== 1.5°C without NBS

-~ 1.5°C with NBS

Current trajectory;
3°C by 2100
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Nr. of Nature-based Solutions
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How to measure transformative change?

CHALLENGES NATURE BASED SOLUTION (NBS) OUTCOMES

Land degradation Biodiversity
Nature's
Climate change Contributions
to People (NCP)
Poverty TYPEA TYPEC Googﬁlitf':"tv

COMPONENTS OF NBS

INDICATORS OF TRANSFORMATIVE CHANGE IN SOCIAL-ECOLOGICALSYSTEMS

N & A Q9 ®B b

Path-shifting  Restructuring Multiscale Innovative System-wide Persistent

Adapted from O Brien & Sygna,
2013 and Fedele et al., 2019



Most repeated NbS™ components

Spheres of transformation
Personal: personal and collective beliefs, values,
worldviews and knowledge types. (100%)

Political: economic, legal, political, social and cultural
elements. (100%)

Practical: technical, technological, strategic, practical and
behavioural elements. (97%)

Variables
Values: Intrinsic (75%), Instrumental (75%), Relational (10%)

Knowledge: Technical (96%), Scientific (55%), Lay and experiential (40%),
Indigenous and local knowledge (34%)

Community engagement: Participation (90%), Capacity building (77%),
Awareness raising (41%), Advisory committee (28%), Access to information
(24%), Dissemination (22%), Vision creation (19%), Facilitation (13%),
Leadership program (12%)

Economic incentives: Payments for Ecosystem Services (10%), Low income
loans (9%), Other economic incentives (12%)

Rights-based instruments and customary norms: Community conserved areas
(16%), Customary norms (9%)
Legal and regulatory instruments: Protected areas (17%)

Ecosystem management practices: Restoration (50%), Biodiversity/ecosystems
monitoring (43%), Reduced pressure (35%), Biodiversity/ecosystems management
(27%), Tree/crop nurseries (19%), Organic farming or smart agriculture (11%)

Strategic planning: Environmental management framework (49%), Management
plan (40%), Diagnostic assessment (23%)

Behaviour: Income diversification (30%), Direct sales of agricultural products
(8%), Pro-environmental behaviour (8%)

Technology: Modern technology (15%), Ancient technology (15%), Grey
infrastructure (12%), Green infrastructure (10%)

LA

20 YEARS



A.Conserving
blodiversity,
reducing
degradation

8. Local and
indigenous people,
biodiversity -friendly
development

C.Climate adaptation
and disaster
sk reduction

L Pretected e
Lovernance

&, Local people, tourkum
and benefit shaing

7. Disaster risk reduction
and infrastrecture

-

£1. Farming to empower people
services In Mexico

# ). Promotion of sustainable
biosphere reserves in Ethiopla
® 3. Lands of Pricko:
ma&t,wﬂh&:
and sustamability in Portugal

e, direct
incentives

wikdlife in Lao

# 5. Achieving the sustainability
of conservation n
£ Coura,

# 6. Food and water

inejidos around the T
Volcano, Mexico

# 7. Iintegrated disaster rink
arcas in Tajikistan

& & Mountain pastures and
wetlands and communal

managernent in Canchaylio, Peru



Restoring, conserving and expanding mountain
pastures and wetlands and improving communal
management in Canchayllo, Peru




Conclusions i Jrapnsy

1. We need to act now to
undertake transformative
change: short window of
opportunity

2. Evaluating transformative
change is complex beyond
approaches that assess single
variables.

INTNCATORS OF TRANTORMATIVE O UANGL N SO0 UAL-LOCLOGITAL ST TENS

3. Our framework enhances our
understanding of the links
.~ "\ _between the design
« implementation, and outcomes of

NbS.



Among the 95 itineraries, 93 have been

~o| Mourey et al., 2018
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Pathways of Transformation in the Alps
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OBJECTIVES

I) Map and Analyse implementation of NBS, potential location bias
and outcomes for biodiversity, climate change adaptation, ES and GQL.

Il) Assess biophysical and social elements underpinning NBS for
transformative change.

I11) Upscale through future scenarios of widespread NBS to achieve
several SDGs

IV) Showcase best practice examples to exchange, learn and
replicate
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NbS Outcomes

Mitigation & adaptation

Biodiversity Nature’'s
conservation contributions

U people

scaling & transformative cha

to







PORTAL
® NBS are not strategically located according to climatic

risks

p-value=0.001 - p-value=0,001

| -_-_
_! |

e

2

Floods index change (2050-1970)

e
Annual temperature change (2100-2000)

p-vqlue=0.477

~ p-value=0.433

Drought index change (2095-1970)

i

Change in heatwaves number (2085-1986)

> p-value=0.433

=

Boxplot of the climatic risk rescaled values for the NBS
addressing this risk, and for the all Alpine Convention space Dubo et al. (in prep)

57

Change in winter snow amount (2095
1970)

Change in Fire Weather Index (2085-1986)
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Being aware of trade-offs

CENNOTEDE

o
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Synergies and trade offs between EbA and the SDGs. A) Each big square represent an SDG. The small rectangles at the right side of the goals represent a target, which is denoted by
the number inside. The colours for the small rectangles stand for the strength of the interaction. The strength are evaluated by a scale from -3 to +3, and are related to ‘Overall interaction’
in the adaptation outcome matrix. The synergies (green) are classified into “Indivisible”, “Reinforcing or “Enabling” . The trade-offs (red) are classified into “Constraining”, “Counteracting”
and “Cancelling”. Blank squares are displayed when the target presents no negative interactions. B) Each horizontal line represents the net scores by Target of the adaptation outcome

mattrix. The green dots indicate the synergies (>0) and the red dots indicates trade offs (<0) or non existing trade-offs (=0).

LaOrden et al. (in prep)
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Thank you for your
attention.
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