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IPBES 15t work programme

Objective 1: Strengthen the capacity and knowledge foundations of
the science-policy interface to implement key IPBES functions

Objective 2: Strengthen the Objective 3: Strengthen
science-policy interface on the knowledge-policy
biodiversity and ecosystem interface with regard to

services at and across the thematic and

sub-regional, regional and methodological issues
global levels

Objective 4: Communicate and evaluate
IPBES activities, deliverables and findings




How to monitor ecosystem
services to support policy design?
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What decision is at stake?



Actions and

Incentives QIwarims

>

Information

Services

Economic and
cultural models

Daily et al. 2009 Frontiers in Ecol. And Env.
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NITAL SIGNS
The world’s population is expected to grow to 9.6
billion by 2050, requiring an estimated /0-100%

INncrease in food production.

But agricultural activities are affecting ecosystems, and the benefits they provide for people, more than
ever before. There is an urgent need for better data and risk management tools that can guide decisions

about agricultural development — and ensure that this development protects both people and nature.




What is the context?



e Global data e.g. climate change

Models & interactions

mmmmm>  Regional data e.g. adaptation plans, ecosystem service models

Models & interactions

L ocal data e.g. human wellbeing components of the poor,
livelihood strategies

Scholes et al. 2014 COSUST




Examples of
organisms
involved

Examples of
ecosystem
services

l

Regulates processes that
underpinning services

Biodiversity

Is a proyisioning
seryice

|

Is appreciated per se

l

Biodiversity strongly
influences ecosystem
functions

Soil microorganisms, soil
invertebrates

Insects, birds,

Pest regulation

Food and fiber
! production

Clean water supply and
Flood regulation
\A 4
Soil fertility regulation

Genes and species are
directly consurned

Insects, reptiles, birds,
mammals

\ 4 - \ 4
ild food,
medicine

Germplasm and
pharmaceuticals for future
options

Individual target species or
species groups appreciated
as such

Birds, reptiles,
ammals

Vegetation

\ 4 \ 4

Identity
\4 \4

Aesthetic
enjoyment

\ 4
Appreciation of

wildlife

Balvanera et al. 2016
GEOBONHB WG6




Social-ecological Production-function-specific

production functions drivers of change

Social-ecological
factors

Reyers et al. 2013 Frontiers in Ecology



How are ecosystem services
being co-produced?
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Who is involved?



Trade-off Win/Lose Wi n/|Ose

Access
Decisions
Benefit Heard
Daw et al
2012 Compensate
Env

Conserv



Where?



Rival use region

Area of
critical ES
flow

Blocked flow

Non-rival use region

Non-rival use region

Depleted
flows

Bagstad et al 2013 Ecosystem Services



What should we monitor?

Dimensions of
ecosystem service change



Socioecological system

Elements and
)y
functions Supply
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= e
v Human c
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o iviti o
O activities =
a8
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allis et al. 2012 Bioscience- GEOBONWG6




Environment

Supporting or
intermediate services

Biophysical
structure or
process
(e.q. woodland
habitat or net

primary

productivity )

= I =

\@it pressuresvia

Function
(e.g.slow
passage of water,

or biomass)

o

Final services

policy action?

—_—

Y Pressures

Service ;
(e.q. flood J

protection, ofr
harvestable

products)

The Social and Economic System

Benefit

(e.g. contrnibution to
aspects of well-being
suchas health and

safety)

CICES

Goods and Benefits

Value
(e.g. willingness topay
forwoodland
protection or for more
woodland, or

harvestable products)




Which services?



Class

MA




e Universal vs. unique lists?
* Exhaustive vs. Strategic?
* Available info vs. Info needed?



Primary Secondary Closed species- Larrea Logged Intensive annual
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Who will monitor?



* Researchers
— Individuals
— Teams
— Networks
* Governments
— Local
— Global
* Practitioners



What is to be measured?

Indicators



Communicate

& interpret
indicators

Brown et al 2014
WCMC
WG6




What data sources?



High resolution
Patchy coverage

Field-based observations

Siandards for site selection and
data collection Models
L_amnwn:ml timber, agriculture, and remote sensing
livestock, carbon storage, water .
purification, eic. Crop F""“:EI'-“-"“'J”-
carbon sequestration, water supply,
water use, erosion control, fuelwood
supply, forage production

National statistics
Recommendalions jor new
dala streams to add o census
Commercial timber, livestock,
crop production

Low resolution
Global coverage

Tallis et al. 2012 Bioscience WG6




Weighted production quantities or pollination benefits

3.0

2.5

2.0

1.5

1.0

Pollination benefits, poll. dependent crops
—— Production quantity, poll. dependent crops
Production value, sel. poll.-independent crops
—- Production quantity, sel. poll.-independent crops

Lautenbach et al 2012 PLOS One
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Elevation data
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Araujo Barbosa et al 2015
Remote sensing




T. Plieninger et al. / Land Use Policy 33 (2013) 118-129

Spiritual services Educational
values

Inspiration

4

Aesthetic values

<
Culturai heritage Walking Dog walking
values
Swimming Collecting Angling il
wild food
<&
b §
-
Hunting q Other recreation Unpleasantness
Scariness Noisiness

I o
= ES Values

u y [ (Quantiles) P|emlnger

- et al 2013

Land use policy

Fig. 4. Maps of individual cultural (dis)services.




National Remote sensing Field estimations Models
statistics
FAOSTAT High Low TESSA | Natura InVEST ARIES

WORLD resolution resolution

BANK

Ecosystem service component

Supply v

Delivery V4

Contributio

n to well-

being

Economic

value

Spatial scale

Local/lands

cape

National

Global

Balvanera et al. GEOBON Handbook WG6




* KEY QUESTIONS
 KEY CHALLENGES
* THE ROLE FOR GEOBON



Monitoring strategy design



* S
e Spatial design
* Frequency of updates



Standards for data collection



Sampling Frame for the Scholes
Et al

Vital Signs Global Monitoring System 2013



Long-term monitoring



Mot relevant

Human  13.1% nknown
wellbeing: 7.5%
economic value
0,9%

Human
wellbeing:
benefits
2.8%

Services

B,6% En:-:_-syfstem_ and
biodiversity:
structure,
process,
function
69,2%

Current Opinion in Environmental Sustainability

he research focus of the ILTER articles according to the ecosystem
service cascade model (see Refs. [9,10]).




Validation
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Progress towards targets



Element Current Status

Ecosystems that provide essential services, o High variation across ecosystems
including services related to water, and and services. Ecosystems particularly
contribute to health, livelihoods and well- 2) important for services, e.g., wetlands

being, are restored and safeguarded... and coral reefs, still in decline
Poor communities and women

...taking into account the needs of women,

(1)
indigenous and local communities, and the \ especially impacted by continuing loss
poor and vulnerable 0 of ecosystem services

Walpole & Balvanera 2014 GBO4 WG6
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Standards



nrormaton base

Definition Methods
for Methods
of terms .
and eval_u'atlng for _ Ecos_ystem
approach provision of evaluating General Services
(1) goodsand values(3) Standard Standards
User Use Context services (2) Setting Entity Entity
national income & wealth accounts UNSC, GA
land use and/or development planning GA GA
environmental impact assessment IAIA, GA CBD
mitigation (environmental offsets) BBOP, CDM, GA
agricultural subsidies GA, WTO
mining subsidies GA, WTO
water pricing GA, IBNET
Governments electricity pricing GA, CEER, ERRA  EPRI
property tax GA, TAF
(flood) disaster response GA TNC
risk assessment ISO ICES
fisheries management _—_ GA, UN ICES
environmental-economic accounts _ UN SC, GA WAVES
public lands management GA GA
payments for ecosystem services _ GA, UN-REDD FE
supply chain analysis ISO, CSCMP NVI
risk assessment ISO NCD
] corporate accounting IASB, GA NCC, NCD
Corporations . .
corporate sustainability reporting GRI SASB
life-cycle assessment ISO, LCI LCI
product certification ISO RA

Polasky et al 2015 PNAS



Resilience
Sustainability



e T R

Ecosystem services .
y Human benefits

Ecosystem structures Regulating services Social, economic
& processes Provisioning services & personal well-being

Cultural services
[> Population, economy

Ecological integrity

Burkhad et al. 2012 Ecol Ind



Global
biophysical &

\

drivers

Space scales //

—
X

) - -

H - -

S . Regional climate,
S landscapes, Regional governance
o ~ ecosystems economy, etc.

O biota, etc.

O A

Q

Soils, sediments, Property & use rights,
disturbance regime, wealth & infrastructure,
functional types, etc. cultural ties to land, etc.

] {

!
l

Slower
variables

Institutional
response

w
5 % Animal behavior, Community income,
7 soluble nutrients, -] migration,
© = .
(W fires, floods, etc. access to resources, etc.
>

Ecosystem services | Human
Environmental impacts| actors Social impacts

Carpenter et al 2009 PNAS







Integration



Bundles of ecosystem services

CORN-SOY AG FEEDLOT AG DEST. TOURISM

.

\ }
S - ;
=g (5\) - EXURBAN VILLAGES COUNTRY HOMES
‘-,3,":‘, ~ - - = - maple syrup water quality
N . 59 5 deer hunting A pork

: / )

nature appr g
o,

tourism crops

WY soil org matter

summer cottages W 7"--"'soil phosphorus ret
forest rec carbon seq

Raudsepp-Hearne et al 2010 PNAS
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Conceptual understandings



I'f«L‘:hEIII«F.-ng«F.- 1. Services Social-Ecological R
Landscape - System B Path
heterogeneity : ;' dependence
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------------- PRR----eens '
Biodiversity d i | Socio-technical
composition modification :
\_ Ecosystem J
4 Challenge 3. Governance services A
Y
‘ Institutions Y R——— -l Decision
pathways support
| 4
@ Use and /
(" Challenge 2. Benefits benefits N
R ewepemeneas S ORI :
Stakeholder Spatial Temporal | |7
values pattern pattern
. J
Current Opinion in Environmental Sustainability

Bennett et al. 2015 COSUST



Telecoupling



Net virtual water import
(Gm?3/year)

|-35t0 0
B Oto 15
Bl 15t0115

[ ] Nodata

%

Ny,

v

Liu et al 2015 Science




Power, equity and justice



> Institutions

Social and historical context \ and governance

(3)

Systems of co-production
_ (2)

Ecosystem
services

Ecosystem
benefits

Trade-offs among
actors and their
human wellbeing

Social-ecological conflicts
Biophysical system

Trade-offs among
|| ecosystem services

Institutions
and governance/

Berbes-Blazquez et al. 2016 COSUST
GGG



Strengthening the
science-policy interphase



Assessment team Implementers
Set Co-develop
project SES . Co-design
objectives conceptual gihg responses
agents
model
Establish Model . _
Co-design transdisciplinary Co-develop d anal e pos Collsborative
nd analyz - . :
approach teams future scenarios :E5: ta r & Pr?lec'f : implementation
of SES utures sustainability
Knowledge Knowledge Knowledge
brokers brokers brokers
Co-design case study Knowledge co-production Collaborative planning
[ A !
A 4 ! ] :
Reyers et al. 2015 PNAS




* KEY QUESTIONS
* KEY CHALLENGES
* THE ROLE FOR GEOBON



Place name

Polygon or
latitude and
longitude

e

Scientific
name

Authority
Synonyms

3

Folk names

H

o Tre Aetels

Species
Genus «

Family
Class etc.

CORE OF THE BIODIVERSITY OBSERVATION NETWORK

Species
Location
Date
Abundance
FuncType

|}

4

Species
Location
Date
Source

v

Species
Location
Date
Gene
Alleles

o

Scholes et al 2008 Science
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Climate
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Topography
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Models
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| 1

feedback
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priority areas
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Ecosystem
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Research
outputs

User-defined
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Observations



GEO BON

Tallis et al. 2012 Bioscience WG6



Fostering accessibility to
tools and data



BON-in-a-Box

ToolKit for MAPPING and MONITORING BioDiversity and EcoSystem SERVICES

Mapping
Software

Models

7%  Essential

cosystem Services
Variables

Monitoring
Methods

y

=

Data
Management

Field
Methods 4 Protocols

Essential
Biodiversity
Variables (EBV)

Urbina,
Egoh,
Londono
Gill et al
In prep
WG6




Proofs of concept
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Karp et al
2015
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Demand: access to sources of water for
domestic uses

Proportion of dependent households
0-20
20 - 40

B 40 - 60

B >60

2011

Reyers et al. 2014 CSIRO



Guidance



Essential ecosystem Service Variables

Anthropogenic
Contribution to

supply

Demand

Institutions
and governance

Benefits/ Benefit

beneficiaries

Values
Economic
Socio-

cultural Balvanera et al

WG6




Good quality of life
Human wellbeing

Living in harmony with nature
Living-well in balance and
harmony with Mother Earth

Nature’s benefits Anthropogenic Direct drivers

to people assets
peop Natural drivers

Ecosystem goods
and services .
Institutions and Anthropogenic

governance and other drivers

indirect drivers

Nature's gifts

Nature
Biodiversity and ecosystems

Mother Earth
Systems of life

Intrinsic values

IPBES

Diaz et al. 2015 COSUST

- Impacts on

: Pressure Driver :

Ecosystem
services
Pravisioning,
requlating, cultural
(rural and urban)

Human wellbeing

Health, material, social

relationships, freedom,
security

{Responses |

Policy and
management

Direct drivers
Land use, climata
change, pollution, ove
explotation, invase

allien species

Indirect drivers
[ — Economy, demagraphy,

change of values,

social, technology

DPSIR

Santos-Martin et al. 2013 PLoS ONE
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Facilitate strategic
Interconnections
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EC0 for
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Science-Policy Interphase
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Global
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Global

Framework
EC0 for
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s Ecosystem
services

Case studies

IPBES
Global

Natural
Capital




Global

Framework
EC0 for
service
s Ecosystem
services

Proofs of concept

IPBES
Global

Natural
Capital




Global

Framework
Eco-
service fOF
s Ecosystem
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Capacity building

IPBES
Global

Natural
Capital




IN SYNTHESIS



* Monitoring ecosystem services for policy
design requires careful consideration

* There are important challenges to be faced
* GEOBON can play a key role
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Home About News Networks Essential Biodiversity Variables BON in a Box

Working Groups Documents Contact

Working Group 6:
Ecosystem Services

+  Working Group 6 is focused on A% T :‘; A B8
o ¥ - ' SRy AN
‘ CE T Poug developing protocols, proofs of

concepts and an encompassing

strategy to monitor ecosystem

services at different spatial scales.

Ecosystem Services






