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EURAF is an NGO, based in Montpellier and Brussels (Transparency Register ID of 913270437706-82). It
aims “to promote the adoption of agroforestry practices across Europe by supporting efforts to develop
awareness, education, research, policy making and investments which foster the use of trees on farms”. It has

a network of 31 affiliated entities in 23 countries.

Agroforestry is mentioned in the Adaptation Strategy or Adaptation Plan of ONLY 11 EU Member States.
This is despite extensive scientific literature on using agroforestry systems to help adapt agriculture and

forestry to climate change. There is also a FAO guide on how to include both forestry and agroforestry in
National Adaptation Plans. EURAF suggests that the Adaptation Plans of Czechia, France, Italy and
Slovakia are examples of good practice, and provides guidance here for other countries on how to include
agroforestry measures related to i) improved carbon sequestration; ii) reduced soil erosion, increased
fertility and resource use efficiency; iii) greater resistance to droughts and floods; iv) diversified
landscapes and biodiversity; v) reduced pest and disease pressure; vi) maintained crop yields and animal
welfare; vii) increased resilience to extreme events - including wildfires and storms; viii) improved
economic diversity and benefits; and ix) reduced groundwater and air pollution.

1 Introduction

The European Green Deal committed to a new and more T"‘""‘*1:5'3:';';;“::gf‘;ﬁ;“;ﬁgh(ﬂﬂg;“;‘:;;mm°“
ambitious strategy on adaptation to climate change (EU MS Ad Strategy AD Plan AF Mention?
Commission, 2019). This followed a critical evaluation in 2018 on AT 2017 2017 y
achieving the targets of the 2013 Adaptation Strategy and the BE 2010 2016 n
2009 Adaptation White Paper. 86 D 2
CY 2017 n
A new Adaptation Strategy was adopted by the Commission on EE ;Gl_; % i
24.2.21 (European Commission, 2021a) to help Member States DK 2003 2012 n
(MS) adapt to climate change and become climate resilient by EE 2017 n
2050. While, agroforestry was not mentioned in the Strategy EL 2016 y
itself, it was included in the accompanying Impact Assessment EF;C’ 00 ﬁ i
(European Commission, 2021b): firstly, emphasising its role in == 2007 2017 >
providing climate resilience and secondly pointing to recent HR 2020 n
case-studies in Ireland, Spain and the Czech Republic on the role HU 2018 y
of agroforestry as a carbon sink. The Impact Assessment IE 28 223 n
stressed that Europe's forests were ageing, with a need for 'L.Tr ;Ci; % i
greater afforestation and agroforestation to help adapt to w 2020 -
changing climates. Lv 2019 n
MT 2012 n
Unfortunately, recognition of the role of agroforestry as a NL 2017 2017 n
tool for climate adaptation, has not extended far into the E# — ;gﬁ :
thinking of EU Member States (MS). Table 1 (full details) shows =0 - 018 .
that 16 MS made no mention of agroforestry in their Agroforestry SE 2018 2022 n
Strategies or Action Plans. The countries making greatest use of sl 2016 n
agroforestry are listed in Section 3, together with the proposed SK 2018 y
measures. TOmAL n

Section 2 gives more detail on the climate-adaptation potential of agroforestry, with accompanying references. It is
hoped that this information will help Member States include agroforestry in revised versions of their Adaptation
Strategies and Adaptation Action Plan. MS are also advised to read carefully the "agroforestry” component of the
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FAQ guidelines "Addressing forestry and agroforestry in National Adaptation Plans" (Meybeck et al., 2021).2
2 Agroforestry and Climate Change Adaptation

By deliberately combining tree and shrub cultures with arable or vegetable farming, pasture or animal husbandry,
agroforestry systems represent multifunctional and integrated land use concepts with a high productivity as well as
high future potential and cultural value. Such systems are also versatile, adaptable to local site conditions and, if
carefully prepared and implemented, they can also provide a wide range of ecological services. This includes
positive effects with regard to the structural diversity of landscapes, biodiversity and faunistic habitat protection.

Agriculture and forestry are particularly affected by climate change, and the effects are already ubiquitous - ranging
from year on year reductions in yields (Wiesmeier et al., 2015) to the effects of extreme weather events (Schmitt et
al., 2022), such as heat waves, heavy precipitation, or pest attacks. Effective adaptation strategies are urgently
needed to mitigate the consequences of these changes in the future and to ensure the ecological and economic
performance of our rural areas.

While suffering from climate change, agriculture is also a major producer of greenhouse gases. In the EU,
agriculture accounts for 11% of total emissions (EEA, 2023). These declined by 15% between 1990 and 2000, but
remained stable between 2005 and 2021, despite concerted efforts at reduction. National policies and measures
currently in place across the EU are expected to deliver further reductions in agricultural emissions of only 1.5% by
2040, although this may change following revisions contained in the current round of updates to National Energy
and Climate Plans (European Commission, 2023)°.

Non-CO2 emissions from agriculture form part of commitments under the Effort Sharing Regulation. Revisions to
this came into force in May 2023, and increased the overall cuts (compared to 2005) anticipated in 2030 from 29%
to 40%. Agriculture is expected to take its share in these new targets (EEA, 2023). CO2 emissions in agriculture
(and all emissions in forestry) are covered by the LULUCF Regulation (Land Use, Land Use Change and Forestry).
In May 2023, a new LULUCF target came into force where Member States accepted to contribute to an EU goal of
310 Million tonnes CO,, sequestration by 2030.

These new targets in both the agricultural and LULUCF sectors will be very difficult for Member States to meet.
Agricultural emissions of CH4 and N20O have proven difficult to reduce, and sequestration in the forestry sector is
on a decreasing path, as EU's forests age and as other demands for wood increase. EURAF has therefore argued
(Palicy Briefing #26) that an emergency programme of afforestation and agroforestation is needed: starting as soon
as possible because of the time that trees take to grow.

The IPCC Special Report “Climate Change and Land Systems” (Shukla et al., 2019) evaluated agroforestry
systems as the most efficient and cost-effective option for large-scale nature-based mitigation of and adaptation to
climate change. Yet, as Table 1 shows, only a minority of Member States have included agroforestry in their
Climate Adaptation Plans. The problem may be that National Ministries are unfamiliar with the scientific literature
relating to agroforestry. This Policy Briefing, therefore, gives an introduction to the literature in nine areas relevant
to the Climate Adaptation Strategies and Plans of Member States.

2.1 Carbon sequestration:

Trees and shrubs can improve soil organic carbon by adding organic matter and soil fertility by recycling nutrients .
This can benefit both crops and livestock. Trees and shrubs can also store carbon in their biomass, thus
agroforestry systems can sequester more carbon than traditional agricultural systems (Cardinael et al., 2012; De
Stefano & Jacobson, 2018; Kay, Rega, et al., 2019; Mayer et al., 2022; Pecchioni et al., 2020; Schroeder, 1994),
helping to mitigate climate change (Anderson & Zerriffi, 2012; Cardinael et al., 2017; McAdam, 2022; Rolo et al.,
2023). These papers, and others relating to carbon farming are summarised in EURAF Policy Briefing #8.

EURAF welcomed publication of the Union Framework Regulation for Carbon Removals (see EURAF Policy
Briefing #20), although we believe that farm-scale carbon sequestration can be quantified using modelling tools
linked to detailed soil mapping, as originally envisaged in the Commission's "Farm Sustainability Tool". This option

2 See also the Climate-Adapt page on "Agroforestry” and the Project Drawdown pages on silvopasture, tree intercropping and
multi-strata agroforestry.

3 Congratulations to Croatia, Cyprus, Denmark, Finland, Italy, Lithuania, Netherlands, Portugal, Slovenia, Spain, and Sweden,
who made their plans public by end-July 2023.
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could be used for entry-level result-based-payments within the CAP, as a simpler alternative to costly voluntary
carbon removals certification schemes.

2.2 Reduced soil erosion and fertility improvement:

Trees and shrubs help to stabilise soil, reducing the risk of wind and water erosion (Jafari et al., 2022; Kay, Graves,
et al., 2019; Marques et al., 2022; Torralba et al., 2016; van Ramshorst et al., 2022). Erosion control is especially
important in areas prone to flooding or drought, and agroforestry matches well to keyline practices for erosion or
flood control (Giambastiani et al., 2022; Gil Cordeiro, 2023). Increased organic matter and the deep roots of trees
also serve to increase soil nitrogen contents and nutrient recycling (Kim & Isaac, 2022). This is the nutrient
"safety-net" role of tree roots (Figure 1), and is usually associated with enhanced microbial communities (Beule et

al., 2022; Veldkamp et al., 2023)
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Figure 1 - Potential soil and nutrient impacts of tree roots: root safety net, nitrogen fixation shared mycorrhizae, soil
structure and organic matter increased, root exudates, root and leaf litter, animal manure, higher resource use
efficiency, hydraulic conductivity increased, reduced runoff and leaching, erosion limited, ammonia adsorption on
foliage, hydraulic lift, riparian buffers.

2.3 Hydrology of droughts, floods and catchments:

Trees and shrubs can help to regulate water flow, reducing the risk of both flooding (Ntawuruhunga et al., 2023;
Quandt et al., 2023) and drought. This is important in a changing climate, where rainfall and temperature patterns
are becoming more extreme. Agroforestry has been used worldwide for flood control, from China (Pan et al.,
2022; Santoro et al., 2022) to the Netherlands (Bakker et al., 2023), California (Hurd, 2023) and France (Lawson et
al., 2019). A significant proportion of rainfall is evapo-transpired by forests and agroforests, and falls downwind in
neighbouring catchments. This "hydraulic pump" is an important feature of tree cover, and can recycle rainfall
several times over inland regions (Ellison et al., 2017/3; van Noordwijk et al., 2014)

2.4 Enhanced biodiversity and landscapes:

Agroforestry systems can provide a habitat for a wide variety of plants and animals (Kletty et al., 2023; Leakey,
1999; Santos et al., 2022; Varah et al., 2013), thus helping to increase biodiversity in general (Torralba et al., 2016).
A meta-analysis showed that silvoarable systems increased biodiversity by 60% compared to arable systems
(Mupepele et al., 2020). Agroforestry also brings environmental benefits when boundary features like hedges and
tree-lines are considered (Boinot et al., 2022). These systems often protect neighbouring areas of natural forest
from exploitation (Garrity, 2012) and can help create landscape corridors and "green veins" (Al Sayah et al., 2022).
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2.5 Reduced pest and disease pressure:

Trees and shrubs can attract beneficial insects, which can help to control pests and diseases (Bentrup et al., 2019;
Dix et al., 1999; Shanker & Solanki, 2000; Torralba et al., 2016), thus helping to increase biodiversity in general .
This can reduce the need for chemical pesticides, which have negative environmental impacts (Pavlidis &
Tsihrintzis, 2018) . Management of tree diseases can also be facilitated when farmers are regularly passing
through agroforests (Dupraz & Liagre, 2008).

2.6 Maintaining crop yields and animal welfare:

Agroforestry systems can produce similar, or higher, yields than traditional agricultural systems (Ivezic et al., 2021;
Wilson & Lovell, 2016). This is because trees and shrubs can provide shade and shelter for crops, reducing
maximum crop temperatures (Gosme et al., 2016; Reyes et al., 2021)* and potentially the risk of damage from
pests and diseases.

Agroforestry systems can produce similar, or higher, yields than traditional agricultural systems (Wilson & Lovell,
2016), particularly in unfavourable years (Arenas-Corraliza et al., 2018), although the general effect of tree-crop
competition in alley cropping is to reduce crop yield (lvezié et al., 2021). The beneficial effects of trees and shrubs
on crops include shade and shelter, thus reducing maximum crop temperatures and evapotranspiration (Gosme et
al., 2016; Reyes et al., 2021) as well as habitats and resources for beneficial organisms such as insect-eating birds
(Monteagudo et al., 2023) and arthropods (Pardon et al., 2020), potentially reducing the risk of damage from pests

Agroforestry also makes optimal use of water, light and nutrient resources (Cannell et al., 1998). Animal welfare is
improved by the shade (Berhe et al., 2022; P. Burgess et al., 2018; Cartoni Mancinelli et al., 2022; Magalhaes et
al., 2020; Mele et al., 2019) and shelter (Jordon et al., 2020; McAdam, 2022) provided in agroforestry. Open shade
is preferred by animals (and farmers) to no shade or deep shade (Neira et al., 2021; Pent et al., 2020; Wilkens et
al., 2022). Many EU Member States have large budgets for animal welfare (e.g. Measure 14 in the previous CAP),
but do not consider the advantages of the air-conditioned "living barns" provided by agroforestry systems.

Shade from trees has several effects on crops. The main effect is negative due to reduced energy for
photosynthesis, but there are positive effects since shade lengthens the life of leaves, reduces their surface
temperature and reduces evaporation. Thus the shade and shelter provided by a tree can compensate for the crop
for reduced photosynthesis, and yields can be higher and more stable than in monocultures (Talbot et al., 2014).
Simulations have shown that agroforestry in French conditions can be more resilient to climate change than
monocultures, because the trees and crops often have offset phenology. Yield reductions in cereals are
systematically correlated to climate stress in spring and early summer, which are key times for the growth of
cereals. For winter cereals, a change in spring temperatures is thought to explain 80% of the stagnation in yields
observed in France during the past 20 years (Brisson et al., 2010). High temperatures speed up the phenological
development of crops, reducing the grain-filling period and yields.

2.7 Resilience to extreme events, including wildfires and storms:

Agroforestry systems can be more resilient to extreme weather events than traditional agricultural systems (Castro
et al., 2019; Galanakis, 2021; Vinals et al., 2023); Schuller et al., 2015; (Castro et al., 2019; Galanakis, 2021;
Vifials et al., 2023). This is because agroforestry has a more diverse structure, which makes it less vulnerable to
damage from wind (Figure 2), rain, or drought (A. J. Burgess et al., 2022; Cleugh, 2003; International Council for
Research in Agroforestry & World Meteorological Organization, 1989; Nuberg, 1998). Windbreaks protect
neighbouring crops (Castle et al., 2022; Hernandez-Morcillo et al., 2018; Mume & Workalemahu, 2021; Wiesmeier
et al., 2018), in addition to providing greater tree-stability in the face of storms (Colmenares et al., 2020).

4 While tree-shade will reduce daytime crop temperatures in silvopastoral systems, the arrangement of the trees in relation to
the prevailing wind is also important. Trials at a site in Italy, for example (Mantino et al., 2023), showed that trees orientated in a
north - south direction (best to increase light availability), also reduced the penetration of the prevailing westerly winds into the
plot, thereby reducing the cooling effect of the wind.
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Figure 2: In 2009 Cyclone Klaus destroyed 6 million m3 of timber in France , but the agroforestry areas in its path
were untouched

EURAF's Policy Briefing #18 pointed out that the EU Nature Restoration Regulation was mistaken in attempting to
impose across all of Europe two indices of forest diversity - "standing deadwood" and "lying deadwood" - which in
fact increase the intensity and probability of serious wildfires. The EU AgForward project looked at data from
2008-2017, and demonstrated that agroforestry is an effective tool to reduce the damage caused by wildfires in
Mediterranean countries (Damianidis et al., 2020).

2.8 Improved economic diversity and benefits:

The yield and environmental benefits described above can translate into economic benefits for farmers, but only if
agroforestry is given a level playing field to compete against conventional agriculture and forestry (Cialdella et al.,
2023). Some planting grants and subsidies are available in Europe only to afforestation schemes at conventional
spacings, and the existence of too many ftrees in cropland or grassland will often result in the withdrawal of CAP
area payments (Lawson, Balaguer, et al., 2016)

EURAF Policy Briefing #21. stressed the importance of protecting and extending tree-landscape-features in
European farmland. These comprise, inter alia, hedges, isolated trees, lines of trees and groups of trees. They
represent an economic resource of "working trees" which need to be managed, exploited and replaced, for the
benefit of both the farmer and the environment. They cannot be "pickled in aspic". The Commission's use of the
term "non-productive-trees™ in the Nature Restoration Regulation for this multi-purpose resource is bizarre.

Agroforestry should normally focus on production of high value and long-lived timber, but firewood production from
thinnings and prunings also brings revenue (Bader et al., 2023). Climate change will require the use of species
adapted to new climates, and needs tools to advise farmers and foresters on the best species and techniques for
the future (Gosme et al., 2021). Certification of the sustainability of agroforestry systems will also become
increasingly important (Lawson, Brunori, et al., 2016; Riekétter & Hassler, 2022).

2.9 Pollution reduction
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grazing animals and soils. Bealey et al showed that trees planted around ammonia hotspots can significantly
reduce deposition in nearby sensitive habitats. They modelled potential capture of 20% of ammonia with buffer
strips around animal houses, and up to 45% capture with animals grazing in silvopastoral systems (Bealey et al.,
2016). Ammonia is not a greenhouse gas, but 2-3% of the ammonia emissions are converted to N20 in the
atmosphere (Figure 3).

3 Examples of best practice in Climate Adaptation Plans

Of the 11 Member States including agroforestry in their Plans, the following are the most comprehensive:

e Czechia. Agroforestry is mentioned four times in Annex | (Adaptation Measures): "i) creating favourable
conditions for adapting agroforestry as a use of agricultural land use which improves natural functions and
is supported in the CAP framework, ii) developing and promoting systems of growing agricultural crops and
selecting suitable varieties and breeds which are resistant against impacts of climate change (Including
combined systems, i.e agroforestry, regenerative farming), iii) expand and improved the supporting
methodological tool "anti-erosion calculator with new modules in conjunction with climate change (including
stable elements such as agroforestry); iv) increase the awareness of users (farmers) and state
administrators about agroforestry systems (seminars, methodologies, publications)"

e France. One "priority" in the Adaptation Action Plan is "development of agricultural and agri-food systems,
practices and supply chains to to take account of the new climate context, in particular by supporting the
development of agroforestry and agro-ecology, while taking into account the socio-economic impacts and
and the cost of inaction, taking into account the environmental, economic and social characteristics of the
region"

e Italy. The Action Plan was published recently and includes a category for "forest and agroforest
ecosystems", with a specific action for "planting and maintenance of agroforestry systems". It also says
"climate change will have a profound effect on the structure and functions of agro-forestry and pastoral
ecosystems, affecting their composition, productivity, ability to regulate biophysical and biochemical
cycles, and soil characteristics".

e Slovakia. Mentions agroforestry (and landscape features) in the context of reduction of soil erosion and
"optimal use of trees in agricultural landscapes and the verification of the potential of agroforestry systems"
and "greening measures"

4 Social Engagement

Agroforestry can help to raise public awareness on climate change and on the need for adaptation. In turn this can
lead to changes in behaviour and policy that can help to mitigate climate change. The EU Horizon programme has
a specific "Mission" on research for a "Climate Resilient Europe”, in which researchers work closely with civil
society and with local authorities. More than 300 local authorities have signed the Climate Mission Charter.

Overall research requirements for agroforestry were presented in EURAF Policy Briefing #23. The knowledge gaps
concerning climate mitigation are described in Policy Briefing #8 and related publications (Golicz et al., 2022;
Ntawuruhunga et al., 2023; Quandt et al., 2023), and a complete list of EURAF Policy Briefings is available on
euraf.net.

5 References

Al Sayah, M. J., Versini, P.-A., & Schertzer, D. (2022). H2020 projects and EU research needs for nature-based adaptation
solutions. Urban Climate, 44, 101229. https://doi.org/10.1016/j.uclim.2022.101229

Anderson, E. K., & Zerriffi, H. (2012). Seeing the trees for the carbon: agroforestry for development and carbon mitigation.
Climatic Change, 115(3-4), 741-757. https://doi.org/10.1007/s10584-012-0456-y

Ansari, J., Davis, M. P., Anderson, S. H., Eivazi, F., & Bardhan, S. (2023). Greenhouse Gas Emissions from Row Crop,
Agroforestry, and Forested Land Use Systems in Floodplain Soils. Water, Air, & Soil Pollution: Focus, 234(4), 227.
https://doi.org/10.1007/s11270-023-06227-6

Arenas-Corraliza, M. G., Lépez-Diaz, M. L., & Moreno, G. (2018). Winter cereal production in a Mediterranean silvoarable
walnut system in the face of climate change. Agriculture, Ecosystems & Environment, 264, 111-118.
https://doi.org/10.1016/j.agee.2018.05.024

Bader, M., Németh, R., Voros, A., Toth, Z., & Novotni, A. (2023). The effect of agroforestry farming on wood quality and timber
industry and its support by Horizon 2020. Agroforestry Systems, 97(4), 587—-603.
https://doi.org/10.1007/s10457-023-00812-8

Bakker, E., Hassink, J., & van Veluw, K. (2023). The “inner” dimension of Dutch farmers’ trajectories of change: drivers, triggers
and turning points for sustained agroecological practices. Agroecology and Sustainable Food Systems, 47(5), 687—717.
https://doi.org/10.1080/21683565.2023.2180563


https://paperpile.com/c/wEteMF/ZmzM
https://paperpile.com/c/wEteMF/ZmzM
https://research-and-innovation.ec.europa.eu/knowledge-publications-tools-and-data/publications/all-publications/climate-resilient-europe_en
https://climate.ec.europa.eu/news-your-voice/news/eu-mission-adaptation-signatories-now-number-over-300-2023-03-07_en
https://zenodo.org/record/8096678
https://zenodo.org/record/7953209
https://paperpile.com/c/wEteMF/zfmKM+jkOy+qe3HV
https://paperpile.com/c/wEteMF/zfmKM+jkOy+qe3HV
https://euraf.net/category/policy-briefings/
http://paperpile.com/b/wEteMF/LomY
http://paperpile.com/b/wEteMF/LomY
http://dx.doi.org/10.1016/j.uclim.2022.101229
http://paperpile.com/b/wEteMF/3TOS
http://paperpile.com/b/wEteMF/3TOS
http://dx.doi.org/10.1007/s10584-012-0456-y
http://paperpile.com/b/wEteMF/8Rdw
http://paperpile.com/b/wEteMF/8Rdw
http://paperpile.com/b/wEteMF/8Rdw
http://dx.doi.org/10.1007/s11270-023-06227-6
http://paperpile.com/b/wEteMF/Bxqn
http://paperpile.com/b/wEteMF/Bxqn
http://paperpile.com/b/wEteMF/Bxqn
http://dx.doi.org/10.1016/j.agee.2018.05.024
http://paperpile.com/b/wEteMF/upOc
http://paperpile.com/b/wEteMF/upOc
http://paperpile.com/b/wEteMF/upOc
http://dx.doi.org/10.1007/s10457-023-00812-8
http://paperpile.com/b/wEteMF/MQgU
http://paperpile.com/b/wEteMF/MQgU
http://paperpile.com/b/wEteMF/MQgU
http://dx.doi.org/10.1080/21683565.2023.2180563

Bealey, W. J., Dore, A. J., Dragosits, U., Reis, S., Reay, D. S., & Sutton, M. A. (2016). The potential for tree planting strategies
to reduce local and regional ecosystem impacts of agricultural ammonia emissions. Journal of Environmental Management,
165, 106—116. https://doi.org/10.1016/j.jenvman.2015.09.012

Bealey, W. J., Famulari, D., Braban, C., & Sutton, M. A. (2011). Agroforestry Systems for Ammonia Abatement (SAMBA). Farm
Woodland Forum Annual General Meeting , Wakelyns Agroforestry, Metfield, Suffolk, England, 1 July 2011.
www.agroforestry.ac.uk/files/downloads/2011_meeting/bealey_pp.pdf

Bentrup, G., Hopwood, J., Adamson, N. L., & Vaughan, M. (2019). Temperate Agroforestry Systems and Insect Pollinators: A
Review. Forests, Trees and Livelihoods, 10(11), 981. https://doi.org/10.3390/f10110981

Berhe, T., Alemayehu, G., Gelan, E., Lemma, M., Wieland, B., Mokria, M., Mekonnen, M., & Doyle, R. (2022). Community
conversations on synergies of animal welfare and agroforestry systems: A guide to facilitators. cgspace.cgiar.org.
https://cgspace.cgiar.org/bitstream/handle/10568/122041/PR_SAWACC.pdf

Beule, L., Guerra, V., Lehtsaar, E., & Vaupel, A. (2022). Digging deeper: microbial communities in subsoil are strongly promoted
by trees in temperate agroforestry systems. Plant and Soil, 480(1), 423—-437. https://doi.org/10.1007/s11104-022-05591-2

Boinot, S., Barkaoui, K., Méziére, D., Lauri, P.-E., Sarthou, J.-P., & Alignier, A. (2022). Research on agroforestry systems and
biodiversity conservation: what can we conclude so far and what should we improve? BMC Ecology and Evolution, 22(1),
24. https://doi.org/10.1186/s12862-022-01977-z

Burgess, A. J., Correa Cano, M. E., & Parkes, B. (2022). The deployment of intercropping and agroforestry as adaptation to
climate change. Crop and Environment, 1(2), 145-160. https://doi.org/10.1016/j.crope.2022.05.001

Burgess, P., den Herder, M., Dupraz, C., Garnett, K., Giannitsopoulos, M., Graves, A., Hermansen, J. E., Kanzler, M., Liagre, F.,
Mirck, J., Moreno, G., Mosquera-Losada, M. R., Palma, J. H. N., Pantera, A., & Plieninger, T. (2018). AGFORWARD project
final report. https://dspace.lib.cranfield.ac.uk/handle/1826/13475

Cannell, M. G. R., Mobbs, D. C., & Lawson, G. J. (1998). Complementarity of light and water use in tropical agroforests. In
Forest Ecology and Management (Vol. 102, Issues 2-3, pp. 275-282). https://doi.org/10.1016/s0378-1127(97)00168-0

Cardinael, R., Chevallier, T., Cambou, A., Béral, C., Barthes, B. G., Dupraz, C., Durand, C., Kouakoua, E., & Chenu, C. (2017).
Increased soil organic carbon stocks under agroforestry: A survey of six different sites in France. Agriculture, Ecosystems &
Environment, 236, 243-255. https://doi.org/10.1016/j.agee.2016.12.011

Cardinael, R., Jourdan, C., Kim, J., Stokes, A., Roumet, C., Prieto, |., Hartmann, C., & Dupraz, C. (2012). Tree fine roots
dynamics and carbon sequestration potential in a Mediterranean agroforestry system. First EURAF conference, Brussels, 9
and 10th October, 2012.

Cartoni Mancinelli, A., Mattioli, S., Menchetti, L., Dal Bosco, A., Chiattelli, D., Angelucci, E., & Castellini, C. (2022). Validation of
a behavior observation form for geese reared in agroforestry systems. Scientific Reports, 12(1), 15152.
https://doi.org/10.1038/s41598-022-18070-6

Castle, S. E., Miller, D. C., Merten, N., Ordonez, P. J., & Baylis, K. (2022). Evidence for the impacts of agroforestry on
ecosystem services and human well-being in high-income countries: a systematic map. Environmental Evidence, 11(1),
1-27. https://doi.org/10.1186/s13750-022-00260-4

Castro, P., Azul, A. M., Filho, W. L., & Azeiteiro, U. M. (2019). Climate Change-Resilient Agriculture and Agroforestry:
Ecosystem Services and Sustainability. Springer. https://play.google.com/store/books/details?id=hCaFDwAAQBAJ

Cialdella, N., Jacobson, M., & Penot, E. (2023). Economics of agroforestry: links between nature and society. Agroforestry
Systems, 97(3), 273-277. https://doi.org/10.1007/s10457-023-00829-z

Cleugh, H. (2003). Trees for Shelter: A Guide to Using Windbreaks on Australian Farms.
https://books.google.com/books/about/Trees_for_Shelter.html?hl=&id=to0OFxKcZ-8AC

Colmenares, O. M., Brindis, R. C., Verduzco, C. V., Grajales, M. P., & Gémez, M. U. (2020). Horticultural agroforestry systems
recommended for climate change adaptation: a review. Agricultural Reviews, 41(1), 14—24.
https://www.indianjournals.com/ijor.aspx?target=ijor:ar&volume=41&issue=1&article=002

Damianidis, C., Santiago-Freijanes, J. J., den Herder, M., Burgess, P., Mosquera-Losada, M. R., Graves, A., Papadopoulos, A.,
Pisanelli, A., Camilli, F., Rois-Diaz, M., Kay, S., Palma, J. H. N., & Pantera, A. (2020). Agroforestry as a sustainable land
use option to reduce wildfires risk in European Mediterranean areas. Agroforestry Systems.
https://doi.org/10.1007/s10457-020-00482-w

De Stefano, A., & Jacobson, M. G. (2018). Soil carbon sequestration in agroforestry systems: a meta-analysis. Agroforestry
Systems, 92(2), 285-299. https://doi.org/10.1007/s10457-017-0147-9

Dix, M. E., Bishaw, B., Workman, S. W., Barnhart, M. R., Klopfenstein, N. B., & Dix, A. M. (1999). Pest Management in Energy
and Labor Intensive Agroforestry Systems. Sustainable Agricultural Systems.
https://ds.amu.edu.et/xmlui/bitstream/handle/123456789/8919/Agroforestry_in_Sustainable_Agricultural_Systems.pdf?sequ
ence=1&isAllowed=y#page=142

Dupraz, C., & Liagre, F. (2008). Agroforesterie: des arbres et des cultures. France Agricole Editions.
https://play.google.com/store/books/details?id=Xns4ZxvFtMIC

EEA. (2023). Progress and prospects for decarbonisation in the agriculture sector and beyond. European Environement Agency.
https://www.eea.europa.eu/publications/Progress-and-prospects-for-decarbonisation

Ellison, D., Morris, C. E., Locatelli, B., Sheil, D., Cohen, J., Murdiyarso, D., Gutierrez, V., Noordwijk, M. van, Creed, I. F.,
Pokorny, J., Gaveau, D., Spracklen, D. V., Tobella, A. B., llstedt, U., Teuling, A. J., Gebrehiwot, S. G., Sands, D. C., Muys,
B., Verbist, B., ... Sullivan, C. A. (2017/3). Trees, forests and water: Cool insights for a hot world. Global Environmental
Change: Human and Policy Dimensions, 43, 51-61. http://www.sciencedirect.com/science/article/pii/S0959378017300134

EU Commission. (2019). The European Green Deal (COM(2019) 640 final). European Commission.

European Commission. (2021a). Forging a climate-resilient Europe - the new EU Strategy on Adaptation to Climate Change
(COM(2021) 82 Final). EU Commission.

European Commission. (2021b). Impact Assessment Report accompanying the new EU Strategy on Adaptation to Climate
Change (SWD(2021) 25 final). EU Commission.

European Commission. (2023). National energy and climate plans (NECPs) EU countries’ 10-year national energy and climate
plans for 2021-2030. Energy and Climate Governance and Reporting.
https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-govern
ance-and-reporting/national-energy-and-climate-plans_en

Galanakis, C. M. (2021). Environment and Climate-smart Food Production. Springer Nature.


http://paperpile.com/b/wEteMF/ZmzM
http://paperpile.com/b/wEteMF/ZmzM
http://paperpile.com/b/wEteMF/ZmzM
http://dx.doi.org/10.1016/j.jenvman.2015.09.012
http://paperpile.com/b/wEteMF/ofRU
http://paperpile.com/b/wEteMF/ofRU
http://www.agroforestry.ac.uk/files/downloads/2011_meeting/bealey_pp.pdf
http://paperpile.com/b/wEteMF/cCLq
http://paperpile.com/b/wEteMF/cCLq
http://dx.doi.org/10.3390/f10110981
http://paperpile.com/b/wEteMF/VnWH
http://paperpile.com/b/wEteMF/VnWH
https://cgspace.cgiar.org/bitstream/handle/10568/122041/PR_SAWACC.pdf
http://paperpile.com/b/wEteMF/5bNe
http://paperpile.com/b/wEteMF/5bNe
http://dx.doi.org/10.1007/s11104-022-05591-2
http://paperpile.com/b/wEteMF/4axb
http://paperpile.com/b/wEteMF/4axb
http://paperpile.com/b/wEteMF/4axb
http://dx.doi.org/10.1186/s12862-022-01977-z
http://paperpile.com/b/wEteMF/NpSd
http://paperpile.com/b/wEteMF/NpSd
http://dx.doi.org/10.1016/j.crope.2022.05.001
http://paperpile.com/b/wEteMF/MLHA
http://paperpile.com/b/wEteMF/MLHA
http://paperpile.com/b/wEteMF/MLHA
https://dspace.lib.cranfield.ac.uk/handle/1826/13475
http://paperpile.com/b/wEteMF/udmU
http://paperpile.com/b/wEteMF/udmU
http://dx.doi.org/10.1016/s0378-1127(97)00168-0
http://paperpile.com/b/wEteMF/A8NC
http://paperpile.com/b/wEteMF/A8NC
http://paperpile.com/b/wEteMF/A8NC
http://dx.doi.org/10.1016/j.agee.2016.12.011
http://paperpile.com/b/wEteMF/B9wo
http://paperpile.com/b/wEteMF/B9wo
http://paperpile.com/b/wEteMF/B9wo
http://paperpile.com/b/wEteMF/mAtz
http://paperpile.com/b/wEteMF/mAtz
http://paperpile.com/b/wEteMF/mAtz
http://dx.doi.org/10.1038/s41598-022-18070-6
http://paperpile.com/b/wEteMF/WOzm
http://paperpile.com/b/wEteMF/WOzm
http://paperpile.com/b/wEteMF/WOzm
http://dx.doi.org/10.1186/s13750-022-00260-4
http://paperpile.com/b/wEteMF/eePE
http://paperpile.com/b/wEteMF/eePE
https://play.google.com/store/books/details?id=hCaFDwAAQBAJ
http://paperpile.com/b/wEteMF/b9c6
http://paperpile.com/b/wEteMF/b9c6
http://dx.doi.org/10.1007/s10457-023-00829-z
http://paperpile.com/b/wEteMF/KP5V
https://books.google.com/books/about/Trees_for_Shelter.html?hl=&id=to0FxKcZ-8AC
http://paperpile.com/b/wEteMF/hmS2
http://paperpile.com/b/wEteMF/hmS2
https://www.indianjournals.com/ijor.aspx?target=ijor:ar&volume=41&issue=1&article=002
http://paperpile.com/b/wEteMF/slZW
http://paperpile.com/b/wEteMF/slZW
http://paperpile.com/b/wEteMF/slZW
http://paperpile.com/b/wEteMF/slZW
http://dx.doi.org/10.1007/s10457-020-00482-w
http://paperpile.com/b/wEteMF/DwRY
http://paperpile.com/b/wEteMF/DwRY
http://dx.doi.org/10.1007/s10457-017-0147-9
http://paperpile.com/b/wEteMF/Msze
http://paperpile.com/b/wEteMF/Msze
https://ds.amu.edu.et/xmlui/bitstream/handle/123456789/8919/Agroforestry_in_Sustainable_Agricultural_Systems.pdf?sequence=1&isAllowed=y#page=142
https://ds.amu.edu.et/xmlui/bitstream/handle/123456789/8919/Agroforestry_in_Sustainable_Agricultural_Systems.pdf?sequence=1&isAllowed=y#page=142
http://paperpile.com/b/wEteMF/nv6c
https://play.google.com/store/books/details?id=Xns4ZxvFtMIC
http://paperpile.com/b/wEteMF/SXj0
https://www.eea.europa.eu/publications/Progress-and-prospects-for-decarbonisation
http://paperpile.com/b/wEteMF/X3fr
http://paperpile.com/b/wEteMF/X3fr
http://paperpile.com/b/wEteMF/X3fr
http://paperpile.com/b/wEteMF/X3fr
http://www.sciencedirect.com/science/article/pii/S0959378017300134
http://paperpile.com/b/wEteMF/Db0O
http://paperpile.com/b/wEteMF/2Af7
http://paperpile.com/b/wEteMF/2Af7
http://paperpile.com/b/wEteMF/rb79
http://paperpile.com/b/wEteMF/rb79
http://paperpile.com/b/wEteMF/yYFS
http://paperpile.com/b/wEteMF/yYFS
https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en
https://commission.europa.eu/energy-climate-change-environment/implementation-eu-countries/energy-and-climate-governance-and-reporting/national-energy-and-climate-plans_en
http://paperpile.com/b/wEteMF/3A4Q

https://play.google.com/store/books/details?id=f4ZNEAAAQBAJ

Garrity, D. (2012). Agroforestry and the Future of Global Land Use. In P. K. R. Nair & D. Garrity (Eds.), Agroforestry - The Future
of Global Land Use (pp. 21-27). Springer Netherlands. https://doi.org/10.1007/978-94-007-4676-3_6

Giambastiani, Y., Biancofiore, G., Mancini, M., Di Giorgio, A., Giusti, R., Cecchi, S., Gardin, L., & Errico, A. (2022). Modelling the
Effect of Keyline Practice on Soil Erosion Control. Land, 12(1), 100. https://doi.org/10.3390/land12010100

Gil Cordeiro, D. M. (2023). Keyline-Design als Wassermanagementstrategie in der Landwirtschaft. ZHAW Zircher Hochschule
fur Angewandte Wissenschaften. https://doi.org/10.21256/ZHAW-27907

Golicz, K., Bellingrath-Kimura, S., Breuer, L., & Wartenberg, A. C. (2022). Carbon accounting in European agroforestry systems
— Key research gaps and data needs. Current Research in Environmental Sustainability, 4(100134), 100134.
https://doi.org/10.1016/j.crsust.2022.100134

Gosme, M., Dufour, L., Hd, I. A., & Dupraz, C. (2016). Microclimatic effect of agroforestry on diurnal temperature cycle. In
Gosme M et al. (Ed.), 3rd European Agroforestry Conference — Montpellier, 23-25 May 2016 (pp. 183—186). EURAF.

Gosme, M., Tallaa, A., & Jaeger, M. (2021). Augmented reality to support the design of innovative agroforestry systems. )
Agroforestry for the Transition towards .... https://hal.science/hal-03962831/

Hernandez-Morcillo, M., Burgess, P., Mirck, J., Pantera, A., & Plieninger, T. (2018). Scanning agroforestry-based solutions for
climate change mitigation and adaptation in Europe. Environmental Science & Policy, 80, 44-52.
https://doi.org/10.1016/j.envsci.2017.11.013

Hurd, B. (2023). ANALYSIS AND INSTALLATION OF A DEMONSTRATION AGROFORESTRY ORCHARD FOR
CALIFORNIAN MEDITERRANEAN PLANT COMMUNITIES [California Polytechnic State University, San Luis Obispo].
https://digitalcommons.calpoly.edu/nres_rpt/38/

International Council for Research in Agroforestry, & World Meteorological Organization. (1989). Meteorology and Agroforestry:
Proceedings of an International Workshop on the Application of Meteorology to Agroforestry Systems Planning and
Management, Nairobi, 9-13 February 1987. World Agroforestry Centre.
https://books.google.com/books/about/Meteorology_and_Agroforestry.html?hl=&id=cAleUEu2vCwC

Ivezi¢, V., Yu, Y., & Werf, W. van der. (2021). Crop Yields in European Agroforestry Systems: A Meta-Analysis. Frontiers in
Sustainable Food Systems, 5. https://doi.org/10.3389/fsufs.2021.606631

Jafari, M., Tahmoures, M., Ehteram, M., Ghorbani, M., & Panahi, F. (2022). Agroforestry and Its Role in Soil Erosion Biological
Control. In M. Jafari, M. Tahmoures, M. Ehteram, M. Ghorbani, & F. Panahi (Eds.), Soil Erosion Control in Drylands (pp.
649-700). Springer International Publishing. https://doi.org/10.1007/978-3-031-04859-3_7

Jordon, M. W., Willis, K. J., Harvey, W. J., Petrokofsky, L., & Petrokofsky, G. (2020). Implications of Temperate Agroforestry on
Sheep and Cattle Productivity, Environmental Impacts and Enterprise Economics. A Systematic Evidence Map. Forests,
Trees and Livelihoods, 11(12), 1321. https://doi.org/10.3390/f11121321

Kay, S., Graves, A., Palma, J. H. N., Moreno, G., Roces-Dias, J. V., Aviron, A., Chouvardas, D., Crous-Duran, J.,
Ferreiro-Dominguez, N., Garcia de Jalon, S., Macicasan, V., Mosquera-Losada, M. R., Pantera, A., Santiago-Freijanes, J.
J., Szerencsits, E., Torralba, M., Burgess, P. J., & Herzog, F. (2019). Agroforestry is paying off-Economic evaluation of
ecosystem services in European landscapes with and without agroforestry systems. Ecosystems .
https://www.sciencedirect.com/science/article/pii/S2212041618301414

Kay, S., Rega, C., Moreno, G., den Herder, M., Palma, J. H. N., Borek, R., Crous-Duran, J., Freese, D., Giannitsopoulos, M.,
Graves, A., Jager, M., Lamersdorf, N., Memedemin, D., Mosquera-Losada, R., Pantera, A., Paracchini, M. L., Paris, P.,
Roces-Diaz, J. V., Rolo, V., ... Herzog, F. (2019). Agroforestry creates carbon sinks whilst enhancing the environment in
agricultural landscapes in Europe. Land Use Policy, 83, 581-593. https://doi.org/10.1016/j.landusepol.2019.02.025

Kim, D.-G., & Isaac, M. E. (2022). Nitrogen dynamics in agroforestry systems. A review. Agronomy for Sustainable
Development, 42(4), 60. https://doi.org/10.1007/s13593-022-00791-7

Kletty, F., Rozan, A., & Habold, C. (2023). Biodiversity in temperate silvoarable systems: A systematic review. Agriculture,
Ecosystems & Environment, 351, 108480. https://doi.org/10.1016/j.agee.2023.108480

Lawson, G. J., Balaguer, F., Palma, J. H. N., & Papanastasis, V. (2016). Options for agroforestry in the CAP 2014-2020. In P
(Ed.), 3rd European Agroforestry Conference (pp. 425—428). European Agroforestry Federation.
https://www.repository.utl.pt/bitstream/10400.5/17555/1/EURAFIIIConf_Lawson_GJ_et_all_page_425_428.pdf

Lawson, G. J., Brunori, A., Palma, J., & Balaguer, F. (2016). Sustainable management criteria for agroforestry in the European
Union. In M. Gosme (Ed.), 3rd European Agroforestry Conference: celebrating 20 years of innovation in European
agroforestry (pp. 376—379). European Agroforestry Federation. https://goo.gl/9Gv4tb

Lawson, G. J., Dupraz, C., & Watté, J. (2019). Chapter 9 - Can Silvoarable Systems Maintain Yield, Resilience, and Diversity in
the Face of Changing Environments? In G. Lemaire, P. C. D. F. Carvalho, S. Kronberg, & S. Recous (Eds.), Agroecosystem
Diversity (pp. 145-168). Academic Press. hitps://doi.org/10.1016/B978-0-12-811050-8.00009-1

Leakey, R. (1999). Agroforestry for biodiversity in farming systems. Biodiversity in Agroecosystems.
https://books.google.com/books?hl=en&Ir=&id=-2MXViNpzIC&oi=fnd&pg=PA127&dq=Agroforestry%2Bbiodiversity %2Btrop
ic&ots=GWs04X-n3Y&sig=JszqiR43rDb5W7vBXjbiaGKezm4

Magalhées, C. A. S., Zolin, C. A, Lulu, J., Lopes, L. B., Furtini, I. V., Vendrusculo, L. G., Zaiatz, A. P. S. R., Pedreira, B. C., &
Pezzopane, J. R. M. (2020). Improvement of thermal comfort indices in agroforestry systems in the southern Brazilian
Amazon. Journal of Thermal Biology, 91, 102636. https://doi.org/10.1016/j.jtherbio.2020.102636

Mantino, A., Pecchioni, G., Tozzini, C., Mele, M., & Ragaglini, G. (2023). Agronomic performance of soybean and sorghum in a
short rotation poplar coppice alley-cropping system under Mediterranean conditions. Agroforestry Systems, 97(6),
1025-1039. https://doi.org/10.1007/s10457-023-00845-z

Marques, M. A., Anjos, L. H. C. dos, & Sanchez Delgado, A. R. (2022). Land recovery and soil management with agroforestry
systems. Spanish Journal of Soil Science, 12. https://doi.org/10.3389/sjss.2022.10457

Mayer, S., Wiesmeier, M., Sakamoto, E., Hiibner, R., Cardinael, R., Kiihnel, A., & Kégel-Knabner, |. (2022). Soil organic carbon
sequestration in temperate agroforestry systems — A meta-analysis. Agriculture, Ecosystems & Environment, 323(107689),
107689. https://doi.org/10.1016/j.agee.2021.107689

McAdam, J. (2022). The potential for agroforestry in Ireland. Irish Forestry, 77(1&2), 113—-135.
https://journal.societyofirishforesters.ie/index.php/forestry/article/view/10994

Mele, M., Antichi, D., Mazzoncini, M., Ragaglini, G., Cappucci, A., Serra, A., Pelleri, F., Chiarabaglio, P., Mezzalira, G., & Bonari,
E. (2019). Agroforestry system for mitigation and adaptation to climate change: Effects on animal welfare and productivity.


https://play.google.com/store/books/details?id=f4ZNEAAAQBAJ
http://paperpile.com/b/wEteMF/RY8i
http://paperpile.com/b/wEteMF/RY8i
http://dx.doi.org/10.1007/978-94-007-4676-3_6
http://paperpile.com/b/wEteMF/4FWR
http://paperpile.com/b/wEteMF/4FWR
http://dx.doi.org/10.3390/land12010100
http://paperpile.com/b/wEteMF/Tca7
http://paperpile.com/b/wEteMF/Tca7
http://dx.doi.org/10.21256/ZHAW-27907
http://paperpile.com/b/wEteMF/jkOy
http://paperpile.com/b/wEteMF/jkOy
http://paperpile.com/b/wEteMF/jkOy
http://dx.doi.org/10.1016/j.crsust.2022.100134
http://paperpile.com/b/wEteMF/qV9a
http://paperpile.com/b/wEteMF/qV9a
http://paperpile.com/b/wEteMF/LtC5
http://paperpile.com/b/wEteMF/LtC5
https://hal.science/hal-03962831/
http://paperpile.com/b/wEteMF/f8Iv
http://paperpile.com/b/wEteMF/f8Iv
http://paperpile.com/b/wEteMF/f8Iv
http://dx.doi.org/10.1016/j.envsci.2017.11.013
http://paperpile.com/b/wEteMF/d8UD
http://paperpile.com/b/wEteMF/d8UD
https://digitalcommons.calpoly.edu/nres_rpt/38/
http://paperpile.com/b/wEteMF/P8QI
http://paperpile.com/b/wEteMF/P8QI
http://paperpile.com/b/wEteMF/P8QI
https://books.google.com/books/about/Meteorology_and_Agroforestry.html?hl=&id=cAIeUEu2vCwC
http://paperpile.com/b/wEteMF/uOKX
http://paperpile.com/b/wEteMF/uOKX
http://dx.doi.org/10.3389/fsufs.2021.606631
http://paperpile.com/b/wEteMF/SHoe
http://paperpile.com/b/wEteMF/SHoe
http://paperpile.com/b/wEteMF/SHoe
http://dx.doi.org/10.1007/978-3-031-04859-3_7
http://paperpile.com/b/wEteMF/DxgD
http://paperpile.com/b/wEteMF/DxgD
http://paperpile.com/b/wEteMF/DxgD
http://dx.doi.org/10.3390/f11121321
http://paperpile.com/b/wEteMF/R3fl
http://paperpile.com/b/wEteMF/R3fl
http://paperpile.com/b/wEteMF/R3fl
http://paperpile.com/b/wEteMF/R3fl
https://www.sciencedirect.com/science/article/pii/S2212041618301414
http://paperpile.com/b/wEteMF/PAy1
http://paperpile.com/b/wEteMF/PAy1
http://paperpile.com/b/wEteMF/PAy1
http://paperpile.com/b/wEteMF/PAy1
http://dx.doi.org/10.1016/j.landusepol.2019.02.025
http://paperpile.com/b/wEteMF/IvE8
http://paperpile.com/b/wEteMF/IvE8
http://dx.doi.org/10.1007/s13593-022-00791-7
http://paperpile.com/b/wEteMF/RkBq
http://paperpile.com/b/wEteMF/RkBq
http://dx.doi.org/10.1016/j.agee.2023.108480
http://paperpile.com/b/wEteMF/Vs7H
http://paperpile.com/b/wEteMF/Vs7H
https://www.repository.utl.pt/bitstream/10400.5/17555/1/EURAFIIIConf_Lawson_GJ_et_all_page_425_428.pdf
http://paperpile.com/b/wEteMF/tQle
http://paperpile.com/b/wEteMF/tQle
http://paperpile.com/b/wEteMF/tQle
https://goo.gl/9Gv4tb
http://paperpile.com/b/wEteMF/c9fa
http://paperpile.com/b/wEteMF/c9fa
http://paperpile.com/b/wEteMF/c9fa
http://dx.doi.org/10.1016/B978-0-12-811050-8.00009-1
http://paperpile.com/b/wEteMF/pbSt
https://books.google.com/books?hl=en&lr=&id=-l2MXViNpzIC&oi=fnd&pg=PA127&dq=Agroforestry%2Bbiodiversity%2Btropic&ots=GWs04X-n3Y&sig=JszqiR43rDb5W7vBXjbiaGKezm4
https://books.google.com/books?hl=en&lr=&id=-l2MXViNpzIC&oi=fnd&pg=PA127&dq=Agroforestry%2Bbiodiversity%2Btropic&ots=GWs04X-n3Y&sig=JszqiR43rDb5W7vBXjbiaGKezm4
http://paperpile.com/b/wEteMF/GZtY
http://paperpile.com/b/wEteMF/GZtY
http://paperpile.com/b/wEteMF/GZtY
http://dx.doi.org/10.1016/j.jtherbio.2020.102636
http://paperpile.com/b/wEteMF/n6FS
http://paperpile.com/b/wEteMF/n6FS
http://paperpile.com/b/wEteMF/n6FS
http://dx.doi.org/10.1007/s10457-023-00845-z
http://paperpile.com/b/wEteMF/NSIO
http://paperpile.com/b/wEteMF/NSIO
http://dx.doi.org/10.3389/sjss.2022.10457
http://paperpile.com/b/wEteMF/lRFb
http://paperpile.com/b/wEteMF/lRFb
http://paperpile.com/b/wEteMF/lRFb
http://dx.doi.org/10.1016/j.agee.2021.107689
http://paperpile.com/b/wEteMF/UWVb
https://journal.societyofirishforesters.ie/index.php/forestry/article/view/10994
http://paperpile.com/b/wEteMF/4WQD
http://paperpile.com/b/wEteMF/4WQD

In The researches of the University of Pisa in the field of the effects of climate change (Vol. 2019, pp. 91-98). ITA.
https://arpi.unipi.it/handle/11568/1047869

Meybeck, ; Gitz, A., ; Wolf, V., ; Wong, J., & T. (2021). Addressing forestry and agroforestry in National Adaptation Plans:
Supplementary guidelines. Food & Agriculture Org. https://play.google.com/store/books/details?id=__ gOEAAAQBAJ

Monteagudo, N., Benayas, J. M. R., Andivia, E., & Rebollo, S. (2023). Avian regulation of crop and forest pests, a
meta-analysis. Pest Management Science, 79(7), 2380-2389. https://doi.org/10.1002/ps.7421

Mume, I. D., & Workalemahu, S. (2021). Review on windbreaks agroforestry as a climate smart agriculture practices. American
Journal of Agriculture and Forestry, 9(6), 342—-347.
https://www.academia.edu/download/84641119/10.11648.j.ajaf.20210906.12.pdf

Mupepele, A.-C., Keller, M., & Dormann, C. F. (2020). European agroforestry is no universal remedy for biodiversity: a
time-cumulative meta-analysis. In bioRxiv (p. 2020.08.27.269589). https://doi.org/10.1101/2020.08.27.269589

Neira, P., Henriquez-Castillo, C., Ortiz, J., Stolpe, N., & Dube, F. (2021). Do different densities of tree cover affect pasture
biomass and soil microbial communities? Agroforestry Systems, 95(8), 1465—1478.
https://doi.org/10.1007/s10457-021-00653-3

Ntawuruhunga, D., Ngowi, E. E., Mangi, H. O., Salanga, R. J., & Shikuku, K. M. (2023). Climate-smart agroforestry systems and
practices: A systematic review of what works, what doesn’t work, and why. Forest Policy and Economics, 150, 102937.
https://doi.org/10.1016/j.forpol.2023.102937

Nuberg, I. K. (1998). Effect of shelter on temperate crops: a review to define research for Australian conditions. Agroforestry
Systems, 41(1), 3—34. https://doi.org/10.1023/A:1006071821948

Pan, J., Liu, C., Li, H., Wu, Q., Dong, Z., & Dou, X. (2022). Soil-resistant organic carbon improves soil erosion resistance under
agroforestry in the Yellow River Flood Plain, of China. Agroforestry Systems, 96(7), 997—1008.
https://doi.org/10.1007/s10457-022-00757-4

Pardon, P., Mertens, J., Reubens, B., Reheul, D., Coussement, T., Elsen, A., Nelissen, V., & Verheyen, K. (2020). Juglans regia
(walnut) in temperate arable agroforestry systems: effects on soil characteristics, arthropod diversity and crop yield.
Renewable Agriculture and Food Systems, 35(5), 533—-549. https://doi.org/10.1017/S1742170519000176

Pavlidis, G., & Tsihrintzis, V. A. (2018). Environmental Benefits and Control of Pollution to Surface Water and Groundwater by
Agroforestry Systems: a Review. Water Resources Management, 32(1), 1-29. https://doi.org/10.1007/s11269-017-1805-4

Pecchioni, G., Bosco, S., Volpi, I., Mantino, A., Dragoni, F., Giannini, V., Tozzini, C., Mele, M., & Ragaglini, G. (2020). Carbon
Budget of an Agroforestry System after Being Converted from a Poplar Short Rotation Coppice. Agronomy, 10(9), 1251.
https://doi.org/10.3390/agronomy10091251

Pent, G. J., Greiner, S. P., Munsell, J. F., Tracy, B. F., & Fike, J. H. (2020). Lamb performance in hardwood silvopastures, II:
animal behavior in summer. Translational Animal Science, 4(1), 363—-375. https://doi.org/10.1093/tas/txz177

Quandt, A., Neufeldt, H., & Gorman, K. (2023). Climate change adaptation through agroforestry: opportunities and gaps.
Current Opinion in Environmental Sustainability, 60, 101244. https://doi.org/10.1016/j.cosust.2022.101244

Reyes, F., Gosme, M., Wolz, K. J., Lecomte, I., & Dupraz, C. (2021). Alley Cropping Mitigates the Impacts of Climate Change on
a Wheat Crop in a Mediterranean Environment: A Biophysical Model-Based Assessment. Collection FAO: Agriculture,
11(4), 356. https://doi.org/10.3390/agriculture11040356

Riekotter, N., & Hassler, M. (2022). Agroforestry Systems in Wine Production-Mitigating Climate Change in the Mosel Region.
Forests, Trees and Livelihoods, 13(11), 1755. https://doi.org/10.3390/f13111755

Rolo, V., Rivest, D., Maillard, E., & Moreno, G. (2023). Agroforestry potential for adaptation to climate change: A soil-based
perspective. Soil Use and Management, 39(3), 1006—1032. https://doi.org/10.1111/sum.12932

Santoro, A., Yu, Q., Piras, F., Fiore, B., Bazzurro, A., & Agnoletti, M. (2022). From Flood Control System to Agroforestry
Heritage System: Past, Present and Future of the Mulberry-Dykes and Fishponds System of Huzhou City, China. Land,
11(11), 1920. https://doi.org/10.3390/land 11111920

Santos, M., Cajaiba, R. L., Bastos, R., Gonzalez, D., Petrescu Bakis, A.-L., Ferreira, D., Leote, P., Barreto da Silva, W., Cabral,
J. A, Gongalves, B., & Mosquera-Losada, M. R. (2022). Why Do Agroforestry Systems Enhance Biodiversity? Evidence
From Habitat Amount Hypothesis Predictions. Frontiers in Ecology and Evolution, 9.
https://doi.org/10.3389/fevo.2021.630151

Schmitt, J., Offermann, F., Séder, M., Frihauf, C., & Finger, R. (2022). Extreme weather events cause significant crop yield
losses at the farm level in German agriculture. Food Policy, 112, 102359. https://doi.org/10.1016/j.foodpol.2022.102359

Schroeder, P. (1994). Carbon storage benefits of agroforestry systems. Agroforestry Systems, 27(1), 89-97.
https://doi.org/10.1007/BF00704837

Shanker, C., & Solanki, K. R. (2000). Agroforestry: An Ecofriendly Land-Use System for Insect Management. Outlook on
Agriculture, 29(2), 91-96. https://doi.org/10.5367/000000000101293095

Shukla, P. R., Skea, J., Calvo Buendia, E., Masson-Delmotte, V., Portner, H. O., Roberts, D. C., Zhai, P., Slade, R., Connors, S.,
Van Diemen, R., & Others. (2019). Climate Change and Land: an IPCC special report on climate change, desertification,
land degradation, sustainable land management, food security, and greenhouse gas fluxes in terrestrial ecosystems. IPCC.
https://spiral.imperial.ac.uk/bitstream/10044/1/76618/2/SRCCL-Full-Report-Compiled-191128.pdf

Skiba, U., Smith, K. A., & Fowler, D. (1993). Nitrification and denitrification as sources of nitric oxide and nitrous oxide in a sandy
loam soil. Soil Biology & Biochemistry, 25(11), 1527—1536. https://doi.org/10.1016/0038-0717(93)90007-X

Torralba, M., Fagerholm, N., Burgess, P. J., Moreno Marcos, G., & Plieninger, T. (2016). Do European agroforestry systems
enhance biodiversity and ecosystem services? A meta-analysis. Agriculture, Ecosystems & Environment, 230, 150—161.
https://doi.org/10.1016/j.agee.2016.06.002

van Noordwijk, M., Namirembe, S., Catacutan, D., Williamson, D., & Gebrekirstos, A. (2014). Pricing rainbow, green, blue and
grey water: tree cover and geopolitics of climatic teleconnections. Current Opinion in Environmental Sustainability, 6,
41-47. https://doi.org/10.1016/j.cosust.2013.10.008

van Ramshorst, J. G. V., Siebicke, L., Baumeister, M., Moyano, F. E., Knohl, A., & Markwitz, C. (2022). Reducing Wind Erosion
through Agroforestry: A Case Study Using Large Eddy Simulations. Sustainability: Science Practice and Policy, 14(20),
13372. https://doi.org/10.3390/su142013372

Varah, A., Jones, H., Smith, J., & Potts, S. G. (2013). Enhanced biodiversity and pollination in UK agroforestry systems. Journal
of the Science of Food and Agriculture, 93(9), 2073—2075. https://doi.org/10.1002/jsfa.6148

Veldkamp, E., Schmidt, M., Markwitz, C., Beule, L., Beuschel, R., Biertumpfel, A., Bischel, X., Duan, X., Gerjets, R., Gobel, L.,


http://paperpile.com/b/wEteMF/4WQD
https://arpi.unipi.it/handle/11568/1047869
http://paperpile.com/b/wEteMF/ZVITh
http://paperpile.com/b/wEteMF/ZVITh
https://play.google.com/store/books/details?id=__gOEAAAQBAJ
http://paperpile.com/b/wEteMF/EfFK
http://paperpile.com/b/wEteMF/EfFK
http://dx.doi.org/10.1002/ps.7421
http://paperpile.com/b/wEteMF/ik4D
http://paperpile.com/b/wEteMF/ik4D
https://www.academia.edu/download/84641119/10.11648.j.ajaf.20210906.12.pdf
http://paperpile.com/b/wEteMF/uJ4Z
http://paperpile.com/b/wEteMF/uJ4Z
http://dx.doi.org/10.1101/2020.08.27.269589
http://paperpile.com/b/wEteMF/seFt
http://paperpile.com/b/wEteMF/seFt
http://paperpile.com/b/wEteMF/seFt
http://dx.doi.org/10.1007/s10457-021-00653-3
http://paperpile.com/b/wEteMF/qe3HV
http://paperpile.com/b/wEteMF/qe3HV
http://paperpile.com/b/wEteMF/qe3HV
http://dx.doi.org/10.1016/j.forpol.2023.102937
http://paperpile.com/b/wEteMF/djn4
http://paperpile.com/b/wEteMF/djn4
http://dx.doi.org/10.1023/A:1006071821948
http://paperpile.com/b/wEteMF/Fu5d
http://paperpile.com/b/wEteMF/Fu5d
http://paperpile.com/b/wEteMF/Fu5d
http://dx.doi.org/10.1007/s10457-022-00757-4
http://paperpile.com/b/wEteMF/8Afl
http://paperpile.com/b/wEteMF/8Afl
http://paperpile.com/b/wEteMF/8Afl
http://dx.doi.org/10.1017/S1742170519000176
http://paperpile.com/b/wEteMF/MTbZ
http://paperpile.com/b/wEteMF/MTbZ
http://dx.doi.org/10.1007/s11269-017-1805-4
http://paperpile.com/b/wEteMF/pe5L
http://paperpile.com/b/wEteMF/pe5L
http://paperpile.com/b/wEteMF/pe5L
http://dx.doi.org/10.3390/agronomy10091251
http://paperpile.com/b/wEteMF/dBYu
http://paperpile.com/b/wEteMF/dBYu
http://dx.doi.org/10.1093/tas/txz177
http://paperpile.com/b/wEteMF/zfmKM
http://paperpile.com/b/wEteMF/zfmKM
http://dx.doi.org/10.1016/j.cosust.2022.101244
http://paperpile.com/b/wEteMF/GHVqC
http://paperpile.com/b/wEteMF/GHVqC
http://paperpile.com/b/wEteMF/GHVqC
http://dx.doi.org/10.3390/agriculture11040356
http://paperpile.com/b/wEteMF/azAN
http://paperpile.com/b/wEteMF/azAN
http://dx.doi.org/10.3390/f13111755
http://paperpile.com/b/wEteMF/1uVg
http://paperpile.com/b/wEteMF/1uVg
http://dx.doi.org/10.1111/sum.12932
http://paperpile.com/b/wEteMF/o0pU
http://paperpile.com/b/wEteMF/o0pU
http://paperpile.com/b/wEteMF/o0pU
http://dx.doi.org/10.3390/land11111920
http://paperpile.com/b/wEteMF/o5xT
http://paperpile.com/b/wEteMF/o5xT
http://paperpile.com/b/wEteMF/o5xT
http://paperpile.com/b/wEteMF/o5xT
http://dx.doi.org/10.3389/fevo.2021.630151
http://paperpile.com/b/wEteMF/sk2n
http://paperpile.com/b/wEteMF/sk2n
http://dx.doi.org/10.1016/j.foodpol.2022.102359
http://paperpile.com/b/wEteMF/rnyn
http://paperpile.com/b/wEteMF/rnyn
http://dx.doi.org/10.1007/BF00704837
http://paperpile.com/b/wEteMF/m7P0
http://paperpile.com/b/wEteMF/m7P0
http://dx.doi.org/10.5367/000000000101293095
http://paperpile.com/b/wEteMF/A3ee
http://paperpile.com/b/wEteMF/A3ee
http://paperpile.com/b/wEteMF/A3ee
https://spiral.imperial.ac.uk/bitstream/10044/1/76618/2/SRCCL-Full-Report-Compiled-191128.pdf
http://paperpile.com/b/wEteMF/InCP
http://paperpile.com/b/wEteMF/InCP
http://dx.doi.org/10.1016/0038-0717(93)90007-X
http://paperpile.com/b/wEteMF/quSk
http://paperpile.com/b/wEteMF/quSk
http://paperpile.com/b/wEteMF/quSk
http://dx.doi.org/10.1016/j.agee.2016.06.002
http://paperpile.com/b/wEteMF/gJCn
http://paperpile.com/b/wEteMF/gJCn
http://paperpile.com/b/wEteMF/gJCn
http://dx.doi.org/10.1016/j.cosust.2013.10.008
http://paperpile.com/b/wEteMF/uxqA
http://paperpile.com/b/wEteMF/uxqA
http://paperpile.com/b/wEteMF/uxqA
http://dx.doi.org/10.3390/su142013372
http://paperpile.com/b/wEteMF/JPYF
http://paperpile.com/b/wEteMF/JPYF
http://dx.doi.org/10.1002/jsfa.6148
http://paperpile.com/b/wEteMF/zmuC

Gral, R., Guerra, V., Heinlein, F., Komainda, M., Langhof, M., Luo, J., Potthoff, M., van Ramshorst, J. G. V., Rudolf, C., ...
Corre, M. D. (2023). Multifunctionality of temperate alley-cropping agroforestry outperforms open cropland and grassland.
Communications Earth & Environment, 4(1), 1-10. https://doi.org/10.1038/s43247-023-00680-1

Vifals, E., Maneja, R., Rufi-Salis, M., Marti, M., & Puy, N. (2023). Reviewing social-ecological resilience for agroforestry
systems under climate change conditions. The Science of the Total Environment, 869, 161763.
https://doi.org/10.1016/j.scitotenv.2023.161763

Wiesmeier, M., Hibner, R., & Kdgel-Knabner, |. (2015). Stagnating crop yields: An overlooked risk for the carbon balance of
agricultural soils? The Science of the Total Environment, 536, 1045—-1051. https://doi.org/10.1016/j.scitotenv.2015.07.064

Wiesmeier, M., Lungu, M., Cerbari, V., Boincean, B., Hibner, R., & Kégel-Knabner, I. (2018). Rebuilding soil carbon in degraded
steppe soils of Eastern Europe: The importance of windbreaks and improved cropland management. In Land Degradation
& Development (Vol. 29, Issue 4, pp. 875—-883). https://doi.org/10.1002/Idr.2902

Wilkens, P., Munsell, J. F., Fike, J. H., Pent, G. J., Frey, G. E., Addlestone, B. J., & Downing, A. K. (2022). Thinning forests or
planting fields? Producer preferences for establishing silvopasture. Agroforestry Systems, 96(3), 553—-564.

https://doi.org/10.1007/s10457-021-00665-z
Wilson, M. H., & Lovell, S. T. (2016). Agroforestry—The Next Step in Sustainable and Resilient Agriculture. Sustainability:

Science Practice and Policy, 8(6), 574. https://doi.org/10.3390/su8060574

This Policy Briefing is an output from the DigitAF Project Grant agreement: 101059794.
DigitAF is a consortium of 26 European and international partners committed to providing

digital tools to boost Agroforestry in Europe to meet climate, biodiversity and sustainable

* X%
:’ *‘; farming goals. Views and opinions expressed are those of the author(s) only and do not 3 TT?
e e necessarily reflect those of the European Union. Neither the European Union nor the . =
REAR granting authority can be held responsible for them. Dlg it

10


http://paperpile.com/b/wEteMF/zmuC
http://paperpile.com/b/wEteMF/zmuC
http://paperpile.com/b/wEteMF/zmuC
http://dx.doi.org/10.1038/s43247-023-00680-1
http://paperpile.com/b/wEteMF/9eHR
http://paperpile.com/b/wEteMF/9eHR
http://paperpile.com/b/wEteMF/9eHR
http://dx.doi.org/10.1016/j.scitotenv.2023.161763
http://paperpile.com/b/wEteMF/5cq2
http://paperpile.com/b/wEteMF/5cq2
http://dx.doi.org/10.1016/j.scitotenv.2015.07.064
http://paperpile.com/b/wEteMF/vPwg
http://paperpile.com/b/wEteMF/vPwg
http://paperpile.com/b/wEteMF/vPwg
http://dx.doi.org/10.1002/ldr.2902
http://paperpile.com/b/wEteMF/RuGU
http://paperpile.com/b/wEteMF/RuGU
http://paperpile.com/b/wEteMF/RuGU
http://dx.doi.org/10.1007/s10457-021-00665-z
http://paperpile.com/b/wEteMF/TM05
http://paperpile.com/b/wEteMF/TM05
http://dx.doi.org/10.3390/su8060574
https://digitaf.eu/

