[bookmark: _Ref162169213]Table S1. Themes and sub-themes describing key mechanisms and properties of agroforestry practices that increase resilience by reducing exposure to climate impact drivers
	Theme
	Sub-theme
	Description
	Example quotes

	Trees provide SHELTER
	Trees provide shelter which reduces exposure to wind and the risk of wind damage.
	Reduces the risk of wind damage to crops, soil (i.e. reduces soil erosion) and farming infrastructure.
	(SE/WS/Ar/Agrosilv/Higher resilience/1/M5512) “…. Additionally, the trees and shrubs provide physical protection from wind, which can help to reduce damage to crops, livestock, and infrastructure.”

	
	Trees provide shelter which reduces exposure to wind and wind chill.
	Reduces wind chill impacts on livestock, crops and humans. This increases crop and livestock health and welfare and impacts survival, fertilization, growth and productivity.
	(NE/WS/Ls/Alley/Much higher resilience/1/PDTHA) “Shelter for livestock and reduced soil erosion. Provision of shelter has also been shown to reduce lambing losses by up to 50% (Broster et al, 2012) and increase sheep live weight gains between 10 and 21% (Pagella and Whistance, 2019).”

	
	Trees provide shelter which reduces exposure to wind and water loss from soil and vegetation.
	Reduces water loss from soil and vegetation by reducing vapour pressure deficit.
	(WCE/DR/Ar/Alleycrop/Much higher resilience/1/V53Y) “Wind is reduced by strips of trees. This leads to a reduction in evaporation. The same happens particularly on the edge areas of the tree strips through the shading. The reduction in evaporation can be significantly greater than the possibly higher transpiration of the trees. Overall, there is a reduction in potential evaporation and thus a higher water availability for the arable crops that grow between the woody strips. The prerequisite is that the proportion of woody plants is significantly lower than that of arable crops. Kanzler, et al. (2019), Kanzler and Böhm (2020)”

	
	Trees provide shelter which reduces exposure to extreme precipitation.
	Reduces the impact of heavy rainfall on the understorey which reduces the risk of soil erosion.
	(NE/EXPPT/Ar/Alleycrop/Much higher resilience/1/0WP6) “An increase in heavy precipitation could have damaging effects on soil cover and winter crops. Although many trees are bare in winter, they could still potentially provide some soil and crop protection benefits from the direct impact of raindrops…….”   

	Trees provide SHADE
	Trees provide shade which reduces exposure to temperature extremes.
	Increases livestock health and welfare and impacts survival, growth and productivity.
	(NE/MT/Ls/Agrosilv/Higher resilience/1/0WP6) “Trees and their shade provide direct benefits to animals in reducing heat stress.  This can increase animal fertility, productivity, and welfare compared to situations where animals are exposed to full sun. Provided sufficient shading is available for the animals in the field, these benefits should apply. The greater the mean temperature increase and the increase in the number of heat stress days, the greater should be the benefit of this.”

	
	Trees provide shade which reduces exposure to radiation.
	Reduces soil evaporation and vegetation evapotranspiration which impacts tree, crop and grass growth and productivity.
	(SE/DR/Ar/Hedge/Higher resilience/1/U8ES) “The presence of trees could reduce the water consumption of the underlying vegetation, because it receives less solar radiation and less wind and the evaporative demand from the atmosphere is lower. However, the trees consume significant amounts of water, so the net balance is likely to be close to neutral. However, the presence of trees can be expected to mitigate the inter-annual differences, showing a more sustained production over time, more independent of the presence of extreme events (improvement of the microclimate and less radiation). In climatically good years, production could be lower than in monoculture, but in climatically bad years (which are beginning to be the majority), production in the agroforestry system would be higher than in monoculture."



	Trees act as BARRIERS
	Trees act as barriers to reduce exposure to pests and diseases.
	Reduces the risk of crop and livestock pests or diseases and impacts crop and livestock health, survival, growth and productivity.
	(WCE/CE/Ar/Hedge/Much higher resilience/1/KBDG8) “Hedgerows and shelterbelts act as a filter, so they can stand in the way of the spread of diseases and pests.”

	Reduces risk of WILDFIRES
	Active management and lower tree densities reduce risk of wildfires
	Reduces the risk of wildfires in forests due to active management and lower tree densities which slows or stops the spread of fires. This impacts tree survival, growth and productivity, and human health.
	(SE/HE/T/ForFarm/Much higher resilience/3/CJT4) “….I would add that forest farms will likely be more intensively managed than tree-only systems (with more human visits, more pruning, possibly more irrigation), which could mean they are less vulnerable to heat extremes and definitely have lower fire risk (see the Terra Sintrópica example in Horta da Malhadinha, Mértola).”

	
	Livestock grazing reduces exposure to wildfires.
	Reduces the risk of wildfires in forests due to reduced fuel load (by grazing livestock) and lower tree densities. This impacts tree survival, growth and productivity, and human health.
	(SE/MT/T/ForGraz/Much higher resilience/1/3U3K) “Managed forest grazing is crucial for fire control, but only goats can clear undergrowth in the Mediterranean.  Prescribed burning can be used together with cattle and sheep (who control the regrowth).  There is a real issue for old pastures which have been abandoned and many of which may still be legally registered as pastures, even tho' forest cover is complete.  Planning of forest grazing is complex but the spatial tools and orthophotos exist to do it well .. in conjunction with modern-day shepherds using collars and mobile phone apps.”





Table S2. Themes and sub-themes describing key mechanisms and properties of agroforestry practice that increase resilience by reducing sensitivity to climate impact drivers

	Theme
	Sub-theme
	Description
	Example quotes

	Trees reduce sensitivity to PRECIPITATION changes and extremes
	Tree roots reduce sensitivity to precipitation changes and extremes by increasing water infiltration and enhancing soil structure.
	Reduces flooding and waterlogging, water run-off, soil erosion and nutrient loss through leaching. This impacts crop and pasture health, survival, growth and productivity.
	(NE/EXPPT/Ls/Alley/Higher resilience/1/0WP6) “Although many trees are bare in winter, they could still potentially provide some grass protection benefits from the direct impact of raindrops.  Tree roots could help improve direct infiltration into the soil and would act as a barrier to the movement of soil, helping to anchor it in place, particularly on sloping land.  This could build up terraces of flat land and reduce overland water flow speeds.  Tree leaves could build up nutrients in the soil for grass.  Tree leaves add organic matter to the soil helping to improve its porosity and infiltration and thereby reducing overland water flow which could detach soil particles and cause soil erosion.  Grass cover is usually a good way of protection soil and reducing soil erosion.  However, trees, and particularly tree roots could potentially increase the protection provided by grass, particularly on very steep land prone to mass movement of soil.”

	
	Trees reduce sensitivity to precipitation changes and extremes by increasing soil organic matter. 
	Leaf fall and root turnover increase soil organic matter which increases water holding capacity and soil biodiversity. This impacts crop and pasture health, survival, growth and productivity.
	(WCE/DR/Ar/InterOrch/Higher resilience/1/WVI20) “Trees can increase a little bit the organic matter content of soils, and thus the soil water holding capacity and therefore may increase yields in case of drought. What's more, if mycorrhizae can establish themselves between trees and crops, their water supply and thus their yield will be improved.”

	Livestock increase TREE HEALTH
	Livestock reduce sensitivity to climate impacts on trees by increasing nutrient cycling.
	Integrating livestock into tree systems increases nutrient cycling through grazing and manure deposition. This impacts tree health, growth and productivity.
	(NE/MT/T/GrazOrch/Higher resilience/1/0WP6) “Certain grazing animals could provide greater resilience to trees under increased temperatures.  For example, by grazing and producing manure, livestock could help to recycle nutrients from browse and grass providing nutrients for the trees.  Grazing of the understorey could help to reduce understorey competition for water and nutrients needed by the tree.”

	
	Livestock grazing reduces sensitivity to climate impacts by reducing pests and diseases.
	Livestock control weeds and pests (through browsing on diseased leaves and fruits) therefore increasing tree health, growth and productivity.
	(WCE/CE/T/ForGraz/Higher resilience/3/KBDG8) “Decrease in cold extremes helps pests survive the winter and the establishment of new pests, but grazing contributes to the prevention of it by animals consuming fertilised leaves and fruits.  So, I would give higher resilience score to systems involves animals.”

	Trees provide alternative FODDER RESOURCES
	Trees reduce sensitivity to climate impacts on forage availability by providing alternative fodder resources during periods of shortages.
	Impacts livestock health, survival, growth and productivity, by enabling forage in periods of scarcity.
	"(NE/DR/Ls/Agrosilv/Higher resilience/1/QM2A) “In cases of severe drought challenging pasture yield and quality, implementing fodder trees in designs that minimize competition with pasture might benefit overall farm feed supply even in Northern Europe. Besides livestock type, the nutritional contribution depends on the chemical composition, digestibility, intakes (palatability) and biomass yield as reviewed in a national report….”




	Trees improve LIVESTOCK HEALTH & WELFARE
	Trees reduce sensitivity to climate impacts on livestock by providing resources for self-medication.
	Tree fodder provides medicinal resources. This increases livestock health and welfare and impacts survival, growth and productivity.
	(WCE/CE/Ls/Agrosilv/Higher resilience/1/KBDG8) ….. On the other hand, the fodder of some tree and shrub species used as feed or selected on-site by the animals contains natural medicines.

	
	Trees reduce sensitivity to climate impacts on livestock by providing structures for body care and better social interactions.
	Trees provide structures for improved body care and better social interactions. This increases livestock health and welfare and impacts survival, growth and productivity.
	(WCE/MT/Ls/Hedge/Much higher resilience/1/HBSYU) “Woody structures along rivers and creeks are often willow that are beneficial to browsing animals as been experienced by some farmers. Affiliative behavior in heifers increased by 31%, 57% of interactions took place in the shade, headbutts and chases occurred in the silvopastoral system, but often did not develop into a fight. Fights -37%, lowers the heart rate of the opponents.  Allogrooming, social grooming, is known to take place primarily after animals have received food and protection, and contributes to the stability of social relationships, especially in cattle (among others), allogrooming was the most common affiliative behavior and was shown by 78% of heifers in the silvopastoral system, but only by 47% in the monostructured system: comparison from Brazil: +65% allogrooming. Reduced anxiety and fear of humans - easier management.”

	Habitat diversity increases FUNCTIONAL BIODIVERSITY
	Increased habitat diversity reduces sensitivity to climate impacts by increasing pest control.
	System complexity increases habitat diversity and ecological niches which increases diversity of functional groups including natural enemies. This provides functional redundancy therefore stabilises the provision of regulating ecosystem services including pest control, leading to impacts on crop and pasture health, survival, growth and productivity.
	(SE/CE/Ar/Agrosilv/Higher resilience/1/CJT4) “Agrosilvopastoral systems are more complex than crop monocultures, therefore they should be more resilient to particular pests and diseases. Biodiversity arises from both the planned components of the system and the associated biodiversity these components favor, and a more stable community should be harder to disrupt. More complexity does entail additional difficulties in management, however, which should be taken into account when selecting the polyculture combinations.”

	
	Increased habitat diversity reduces sensitivity to climate impacts by increasing pollination.
	System complexity increases habitat diversity and ecological niches which increases diversity of functional groups including pollinators. This provides functional redundancy therefore stabilises the provision of regulating ecosystem services including pollination, leading to impacts on crop productivity.
	(WCE/MT/T/InterOrch/Higher resilience/1/KBDG8) “trees improve microclimate by providing shade for the crop and reducing wind speed, crops can improve the diversity and provide food for the pollinators thus contribute to reducing the production risk.”




Table S3. Themes and sub-themes describing key mechanisms and properties of agroforestry practices that increase resilience by increasing adaptive capacity to climate impact drivers
	Theme
	Sub-theme
	Description
	Example quotes

	System diversity increases adaptive capacity by INCREASING AGROBIODIVERSITY.
	Moderates potential damage by spreading risk of impacts on yields
	Diversity of system components (trees, crops, livestock) increases ability of the system to moderate potential damage by spreading risk of climate change impacts on yields and taking advantage of variable conditions whereby productivity of one component can compensate for others impacted by climate.
	(NE/DR/Ar/Agrosilv/Higher resilience/1/PDTHA) “Crop diversification with multiple crops and products reduces the risk of yield loss from a single crop in extreme weather events. Trees can access water that annual crops are not able to utilise.”

	System diversity increases adaptive capacity through INCOME DIVERSIFICATION.
	Diversifies income streams to take advantage of opportunities
	Diversifying income sources reduces dependency on single crops and allows the system to adapt to changing conditions.
	(WCE/MT/T/ForFarm/Higher resilience/1/IARZ7) “Still similar vegetation density but more economic resilience through diversification and shorter returns eg through integration of mushrooms, bees...”






Table S4. Caveats 

	Caveat
	Example quote

	Depends on tree species, densities, distribution, orientation, heights, canopy area and management
	(NE/MT/Ls/Agrosilv/Higher resilience/2/G88Q) “The level of resilience relies heavily on appropriate species being selected for any given system alongside continued management to balance the benefits with the drawbacks of, e.g., too much shade having a negative impact on crop/grass growth and nutritional content. Well managed systems may have the potential to offer much higher resilience.”
"(WCE/DR/Ar/Agrosilv/Higher resilience/1/O7EN) “If and how significant the effect is, depends on different factors: orientation of the tree lines (perpendicular to the dominant wind direction = optimal), tree planting density and ""porosity"" (should be high enough), crown dimensions, distance between tree rows,”

	Depends on livestock species, breeds, stocking densities, grazing intensity, browse preferences and management
	(SE/MT/Ls/ForGraz/Much higher resilience/2/CJT4) “Similar to wood pastures, forest grazing should be much more resilient to mean temperature increases than livestock only. Nonetheless, the literature isn't so clear on this, as I pointed out in Round 1, but it really depends on the management system. Therefore, I can agree that forest grazing has the POTENTIAL to be much more resilient than livestock-only, as long as good management practices are followed.”

	Depends on crop species, varieties, tilling regimes and management
	(NE/MT/Ar/Agrosilv/Higher resilience/1/G88Q) “Since the buffering of trees are of similar benefit to crops and livestock one would expect there to be a similar improvement in resilience for each 'crop'. A caveat in all of the scenarios is the choice of crop being appropriate to the system e.g., appropriate/acceptable shade tolerance.”

	Depends on location-specific parameters
	(NE/EXPPT/Ar/Hedge/Higher resilience/1/LTGOH) “Densities of medium (diameter 1-5 mm) and coarse (5 mm) size roots were influenced by soil texture. Plante et al (2014) suggest that "the rooting pattern of poplar, especially in sandier soils, would be more beneficial for improving water infiltration and aeration from root channels, and slope stability and soil erosion control than willow and spruce (ref Reubens et al. 2007). Thus, it depends on the soil and trees how heavy precipitation events will be managed in an AF system.
(WCE/EXPPT/Ls/Alley/Higher resilience/1/G15I2) “Trees reduce soil erosion (Palma et al, 2007) and the roots provide more stability (Murphy, 2015). The density of hedges and the slope plays however an important role and trees can mitigate only to a certain point.”










Table S5. Trade-offs

	Caveat/trade-off
	Example quote

	Competition for resources
	(WCE/DR/Ar/Agrosilv/Higher resilience/1/O7EN) “However, besides these beneficial effects on reducing drought stress, the trees might also go into competition with the understory vegetation. A lot depends on tree species choice (avoid species which have a huge water demand in the same period as the crops need water) and maintenance (e.g. stimulating tree roots to grow into the deeper soil zones is strongly recommended)."
(SE/MT/Ar/InterOrch/Higher resilience/1/CJT4) “Intercropped orchards have advantages when compared to annual crops only, because of the diversity of species above and below ground, as well as the lower temperatures due to the shade created by the permanent crops. However, there may be competition for water and/or nutrients between the permanent and the annual crops. This will depend on the context. According to Rolo et al (2023), "crops with strong dependence upon good soil conditions, but much less so upon soil water, could perform better within AFS."”
(SE/DR/Ar/Agrosilv/Higher resilience/1/6RUEU) “In silvopastoral systems trees can provide numerous benefits for increasing resilience to increase in droughts. The shade provided by tree canopies during the hot summer months can reduce temperatures and evapotranspiration rates which will be beneficial to the crop.  However, there are also locations and seasons where trees have a negative effect on crop growth by increasing the competition for water and sunlight (Moreno et al. 2007; Pardini et al., 2010). This has been confirmed in alley cropping systems where the biomass yield of intercropped plants was limited by adjacent trees because of competition for water and light (Miller and Pallardy, 2001; Tian et al., 2015).”

	Damage from browsing livestock
	(WCE/MT/Ls/GrazOrch/Higher resilience/1/L5WQW) “Tree's shadow can delayed grassland growth, offering forage in summer BUT animals can damaged trees, reducing orchards production (no direct links with climate change resilience, but it's a problem for fruit producers). 

	Falling trees and branches may cause damage to buildings, crops and livestock.
	(WCE/WS/Ar/ForFarm/Higher resilience/1/KBDG8) “Forest moderates windspeed although falling wood can damage crops.”

	In hot conditions, wind speed reductions may have a negative effect by reducing the cooling effect of wind on livestock.
	(WCE/HE/Ls/GrazOrch/Higher resilience/1/L5WQW) “However, trees can increase air humidity (Lal and Cumming 1979, https://doi.org/10.1016/0378-4290(79)90012-1), which could result in an increase in THI (Thermal-Humidity Index) compare to open-pasture and a decrease in animal welfare.”





Table S6. Themes for comments justifying the agroforestry practice had the ‘same’, ‘lower’ and ‘much lower’ resilience as the baseline system
	Level of resilience compared with baseline system
	Theme
	Description
	Example quotes

	Same resilience
	Trade-offs balance overall impact
	Positive characteristics or mechanisms of the agroforestry practice are offset, or balanced by negative ones so that overall, the level of resilience is the same.
	(NE/CE/Ar/Agrosilv/Same resilience/2/S9FL) “I answered the resilience of the systems are going to decrease because the pest pressure may increase: no frost, no die-off of harmful insects. On the other hand the lack of frost increases fruit production (no freezing of the blossoms). Therefore I now answer that the effect in total is neutral 


	
	Limited spatial extent of positive impacts
	Positive effects of the agroforestry practice may be limited by their extent or density in the landscape.
	(WCE/DR/Ar/Hedge/Same resilience/1/N4GHO) “This will depend a lot on the scale and appearance of these elements in the landscape. I believe that if they are scattered around the landscape only, they will not provide much resilience regarding increasing droughts. If they are structurally part of the cropping system, it might have more effect, but than you will turn towards alley cropping).”


	
	A resilient baseline system not improved by additional components
	The baseline system is already resilient to the climate impact driver, and the addition of new components would not change this
	(WCE/WS/T/ForFarm/Same resilience/3/XXNL3) “I don't think that an understorey use impacts the resilience to windstorms. The main difference is caused by the presence (increased resilience) or absence (decreased resilience) of trees” 


	Lower / Much lower resilience
	Trade-offs reduce overall resilience 
	Positive characteristics or mechanisms of the agroforestry practice are offset by negative ones so that overall, the level of resilience is reduced.
	(NE/MT/T/GrazOrch/Lower resilience/1/PLZN2) “Greater aeration of tree crop should be beneficial but higher costs reduce financial resilience” 


	
	Addition of a second component reduces resilience
	The baseline system is already resilient to the climate impact driver, and the addition of new components would reduce this level of resilience.
	(NE/MPPT/T/ForFarm/Lower resilience/1/0WP6 ) “Given that tree only systems would be likely to have more trees than the agroforestry system, the benefits provided by the trees against higher winter rainfalls, in terms of soil protection, slope stability, infiltration, flood control, mass soil movement, due to the tree roots, mulching effect, and tree canopy cover (albeit only with bare branches unless evergreen trees are being used) would tend to favour the tree only system).” 





	

