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So many small forest fragments in rural landscapes
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Lots of interactions with surrounding agriculture
and other human activities
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Study sites and methods
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ZA-LTSER Pygar
https://pygar.omp.eu/

Social drivers of rural forest dynamics: A multi-scale approach combining
ethnography, geomatic and mental model analysis

Marc Deconchat Julien Blanco™', Anne Sourdril”, Marc Deconchat’, Sylvie Ladet’, Emilie Andrieu
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Which ecosystem (dis)services are listed by
farmers?

Wild plants used for nutrition

Wild plants used as a source of energy
Regulation of air temperature and humidity
Wind protection

Impact on crop production

Control of erosion rates

Aesthetic experiences

Physical obstacle

Maintaining nursery populations and habitats
Damages on equipment

Fiber and other materials from wild plants

B Ecosystem services

Work charge mes— _ .
Existence value . Ecosystem disservices
Damages on infrastructures e—
0 5 10 15 20 25

Number of citations by farmers

Blanco, J., Sourdril, A., Deconchat, M., Barnaud, C,, San Cristobal, M., & Andrieu, E. (2019).
Farmers compose with ecosystem services and disservices for managing on-farm trees: insights from
a French case study. Paper presented at the 4. World Congress of Agroforestry
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Which ecosystem (dis)services from a location
point of view ?

In situ services * Biodiversity
= services delivered within the forest patch * Wood production
* Wild food production 1 2
* Biological invasion risk (disservice)
Local-proximal services * Disturbance regulation
= services depending on the spatial proximity of the forest patch * Habitat & refuge
* Biological pest control
* Pollination 3 p
« Infectious diseases (disservice) T
Directional flow-related services * Water regulation
= services extending from the forest patch to the point of use » Water supply \ B
* Erosion control i
Global services * Carbon storage & climate regulation Va |

= services independent from the forest patch location
User movement-related services * Recreational activities
= services involving a movement of people towards the forest patches  « Aesthetics

« Construction of local identity

Decocq, G., Andrieu, E., Brunet, J., Chabrerie, O., De Frenne, P., De Smedt, P.,
Deconchat, M., Diekmann, M., Ehrmann, S., Giffard, B., Mifsud, E.G., Hansen, K.,
Hermy, M., Kolb, A., Lenoir, J., Liira, J., Moldan, F., Prokofieva, I., Rosenqvist, L.,
Varela, E., Valdés, A., Verheyen, K., Wulf, M., 2016. Ecosystem Services from Small
Forest Patches in Agricultural Landscapes. Current Forestry Reports 2, 30-44.
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Which ecosystem (dis)services can we imagine?

Supra-functions

Functions

(Agro)forest activities

and output

Marc Deconchat

i

Agricultural activities

1 Timber

2 Lightly worked wood

3 Wood chips

4 Logs and faggots

5 Non-wood tree products

6 Others non-wood products

7 Economical hunting activities
— 8 Source of pests damaging (agro)forest resources

N 1
]

Stock breeding -

Bee keeping

Space use

constraint

Vigan Martin'', Deconchat

v

Marc

9 Necessity of means lo maintain/enhance (agro)forest resources

- 10 Necessity of means to harvest (agrojforest resources

— 11 Wind and cold protection

3 - 12 Rainfall protection

% 13 Scratching post

'~ 14 Heat and sun protection
- 15 Reduction of disease spread

- - 16 Source of parasites and disease veclors

— 17 Plants of health interest

— 18 Feed from tree foliage

-~ 19 Other feed plants

L 20 Source of pests damaging pasture

21 Fencing

22 Beneficial vegatation for domestic bees

23 Resources for bee keeping production

24 Shade for near crops

1~ 25 Sunlight reflection for near crops

- 26 Water and nutrient competition with near crops

— 27 Enhencing of availability of water and nutrient for near crops

28 Crops withering protection

| ™ 29 Wind degradation protection

Y - 30 Temperature increase on the ground

— 31 Intensification of extrem temperatures in the crops
32 Source of poliinaters

. [ 33 Source of crops pest enemies

-1 34 Barrier against crops pests

35 Source of crops pests

36 Hydric erosion reduction

37 Wind erosion reduction

38 Land drainage and lowering of the water table

39 Enhencing of soil fertility

ige ~ 40 Obstacle to activities or constructions
—maﬂwgr—-‘[ 41 Occupled area excluding other land use
42 Necessity of means to limit expansion

Iticriteria model

Ottogall Céline ', Simon Laurent

it
TUSA

Social and cultural
activities

Functioning of
natural environnment

ity

~ Fon
Soil and bio- ~ Wal
geochemical cycles Tlow

Comfort of
living environment

43 Delimitation and spacing between properties or plots
44 Visual barrier

45 Nolse barrier

~ 46 Absorption and adsorption of air poliutants

- 47 Emission of beneficial components in air

48 Emission of harmful components In air

49 Protection from harmful effects of wind

50 Shade and sun protection

. 51 Landscape beauty and cultural mark

52 Obslruction of view

53 Integration of construction into landscape
54 Brand image

55 Recreational picking

T 56 Recreational hunling activites

57 Others recreational, sport or spiritual activities
1~ 58 Grants or tax exemptions

for public interest

Ecosystem © Blodversh
functioning aduction

L 59 Regulatory ot legal constraints

60 Conservation of sciaphilous species

61 Conservation of generalist species

62 Mouvement and dispersal of sclaphtious or generalist species
63 Barrier against Invasive species

64 Reduction of heliophilous species

65 Barrier against heliophilous species

66 Mouvement and dispersal of invasive species
67 Ressources for soil biology

68 Conservation of soil species

69 Bedrock alteration

70 Soll retention

71 Water purification

72 Regulation of hydrological flows

73 Carbone sequestration
74 Temperature increase and decrease of tlemperature range
l: 75 Increase and stabilisation of air humidity

Regional climate

76 Decrease of wind speed
77 Irregular distribution of precipitations




A more general framework

o - - - Social-ecological landscape — — — — = = = = = = = = = = -
4 \
| Social components \
| eo® Individual and collective stakeholders Ecological components |
(ES co-producers and beneficlaries) with o0 Multipie taxa with muitiple response traits
| multiple Interests and values, ES beneficiaries and effect traits |
| are associated with multiple ES demands Interactions between taxa |
I Interactions between stakeholders Institutions «—= (competition, facilitation, predation, etc.)
~—= (cooperation, conflict, social choices) I
| Formal & informal rules, norms & strategies
shaping soclal & social-ecological interactions e '
' - .7' g e - :
| ’, ) - - ’f |
| y
: ot > o !
e ] |
. L. -» /
I Pratiques Processus/ -y T 2 '
| fonctions -andscape jayel ol |
; S/ !
| I
I Ressources |
| I
| I
| |
| I
| Agricultural landscape |
| .
ECI0IE Land cover and practices spatially arranged A conceptual framework for the governance of multiple
| = .~ resulting in landscape composition and configuration 3 = S
ecosystem services in agricultural landscapes
| 4\ Interactions between social-ecological systems
| (complementation, substitution, edge etc.) Aude Vialatte ) « Cecile Barnaud + Julien Blanco + Annie Ouin +
| oN ES/EDS supply Jean-Philippe Choisis + Emilie Andrieu + David Sheeren « Sylvie Ladet -
co-produced by ecological functions and management Marc Deconchat + Floriane Clément - Diane Esquerré + Clelia Sirami
\ ‘ <> B linked through antagonisms and synergles ’
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Global agricultural market, timber market, societal values associated with trees and forests, climate change

7/

Regional | X e e e IR Y
'. egional level [State services) : Regional level :
I T Timber | 'Aphid species Tree & plant
|  application of public policies companies |: Institutions pool species pool

- ! ‘ R ~
: :  House centered system, CAP measures : f 3
y ricultural X ¢ : ) ,
l; Agadv?sorsa formal sales | forest code, local value associated with | pgiosic & abiotc | Wid bee '
I contracts  :  family forests, etc. : filters species poo
E."Lia'n’&;;.;;;;};'v;} """"""""""""""""" ) 7 R Tree B plant) ordscape levei ™
[ Communities' | support & : ; communities
| members advice ' ! . ! e
; \ ‘ formal or informal ; : habitats,
: mufual aid agreement \ ; nectar & pollen
: relations ' |
Mal;r':ggg;int Tree growth 16 Aphid <compete for> ‘Wild bee !
d ((Farmer A}( i B]] .: i ] commumties nectar & pollen commumties

................................

Benefits from

crop pollination, Benefits from

biological control timber & firewood

Costs due to damage e

the scenic value from branches

— — — — — The social-ecological landscape of 'Vallées et Coteaux de Gascogne"

Floral resources,
reproductive sites,
alternative prey/host

Pollination,
predation

|
|
|
|
|
|
|
|
| Benefits from
|
|
|
|
|
|
|

‘ Timber and firewood (provisioning ES)
@ Crop pollination, biological control (regulating ES)

B Landscape esthetics (cultural ES)
@ Damage to tractors (EDS)

<« Synergies
<3 Antagonisms

|
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How to map ecosystems services related to small forests?

> 28 woodlands were sampled in Coteaux de Gascogne / Toulouse IR _ng
> Hyperspectral images were acquired for the study zone = SR
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Duflot, R. ; San Cristobal, M. ; Fauvel, M. ; Vialatte, A.
Understanding the complex relationships between

landscape structure and various ecosystem services of

agricultural woodlands IUFRO 8.01.02 Landscape
Ecology Conference 2017
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Which ecosystem (dis)services can we measure!

> 19 measure of services using standard protocols

Predation of defoliator insects
Saplings (production capacity for future)

Herbaceous & shrub plant diversity Regulating

Presence of deer N cality ciimte vater

runoff, erosion, natural
hazards, pollination

Supporting
Nutrient cycling, water

cyding, soil formation, TR
Cuiturd b ot Provisioning

Stinging plants (accessibility) Ethical values, Food, fiber, biomass
z . . . . ex?sbenmvdus : fuel, freshwater, .
Potential biodiversity index recreation and ecotourism and natural medicines Stand economical value

Volume of dead wood
Dead wood cycle efficiency




Spatial data: land cover not always the best
descriptor

o New data: high spatial, spectral and temporal resolution

o New methods for highly multidimensional data

Land-cover NDVI NDWI VARIre




Map of potential impact of roe deer browsing on
forest vegetation
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Conclusion: small but important,
consider small forests
for ecosystem services with adequate methods !
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