Supplementary Methods:

Above-ground Carbon:
We obtained DBH and height data first from two Pacific Island ethnobotanical and agricultural publications1,2, the book Common Forest Trees of Hawaiʻi 3, and, if not available in any of those sources, the global, tropical Agroforestree Database4. For values that were given as a range at maturity (e.g., 8 - 10 m height), we calculated and used the mean of the given values. When data was not available in these publications, or only a maximum height or DBH was given, we used data from published case studies or knowledge from local experts. We extracted wood density data from the Tree Functional Attributes and Ecological Database5. We used species means when available, and genus means for four species that were not in the database (i.e., Metrosideros, Citrus, Santalum, and Pandanus


Supplementary Tables

Table SI.1: Full list of plants that agroforestry practitioners in Hawaiʻi mentioned growing during 30 interviews done by Hastings et al. (2021). Common names listed in the table are the terms referenced in the interview. These include general types of plants (e.g., vegetables), genera (e.g., citrus), and species (e.g., hala). Interview methods are described in Hastings et al. (2021).

	Common name
	Species
	Family
	Number of interviews that referenced growing this plant at least once (n=30 interviews total)

	cacao
	Theobroma cacao
	Malvaceae
	13

	maiʻa
	Musa spp.
	Musaceae
	13

	ʻulu
	Artocarpus altilis
	Moraceae
	12

	kalo
	Colocasia spp.
	Araceae
	12

	koa
	Acacia koa
	Fabaceae
	9

	avocado
	Persea americana
	Lauraceae
	8

	māmaki
	Pipturus albidus
	Urticaceae
	8

	papaya
	Carica papaya
	Caricaceae
	7

	ʻawa
	Piper methysticum
	Piperaceae
	6

	ʻōhiʻa
	Metrosideros polymorpha
	Myrtaceae
	6

	kukui
	Aleurites moluccanus
	Euphorbiaceae
	6

	mango
	Mangifera indica
	Anacardiaceae
	6

	niu
	Cocos nucifera
	Arecaceae
	6

	aʻaliʻi
	Dodonaea viscosa
	Sapindaceae
	5

	cassava
	Manihot esculenta
	Euphorbiaceae
	5

	coffee
	Coffea arabica
	Rubiaceae
	5

	kī
	Cordyline fruticosa
	Asparagaceae
	5

	kō
	Saccharum spp.
	Poaceae
	5

	ʻolena
	Coprosoma waimeae
	Rubiaceae
	4

	ʻuala
	Ipomoea batatas
	Convulvaceae
	4

	mahogany
	Swietenia macrophylla
	Meliaceae
	4

	milo
	Thespesia populnea
	Malvaceae
	4

	moringa (kalamungay)
	Moringa oleifera
	Moringaceae
	4

	neem
	Azadirachta indica
	Meliaceae
	4

	tangerine (mandarin)
	Citrus reticulata
	Rutaceae
	4

	alaheʻe
	Psydrax odorata
	Rubiaceae
	3

	awapuhi
	Zingiber zerumbet
	Zingiberaceae
	3

	cedro
	Cedrela odorata
	Meliaceae
	3

	gliricidia
	Gliricidia spp.
	Fabaceae
	3

	guava
	Guava spp.
	Myrtaceae
	3

	ʻōhiʻa ʻai
	Eugenia malaccensis
	Myrtaceae
	3

	lauhala
	Pandanus tectorius
	Pandanaceae
	3

	maile
	Alyxia stellata
	Apocynaceae
	3

	orange
	Citrus × sinensis
	Rutaceae
	3

	soursop
	Annona muricata
	Annonaceae
	3

	sunn hemp
	Crotalaria juncea
	Fabaceae
	3

	wauke
	Broussonetia papyrifera
	Moraceae
	3

	achiote (lipstick tree)
	Bixa orellana
	Bixaceae
	2

	bamboo
	
	Poaceae
	2

	chaya
	Cnidoscolus aconitifolius
	Euphorbiaceae
	2

	chayote
	Sechium edule
	Cucurbitaceae
	2

	chili pepper
	Capsicum spp.
	Solanaceae
	2

	citrus
	Citrus spp.
	Rutaceae
	2

	diverse fruit trees
	
	
	2

	eucalyptus
	Eucalyptus spp.
	Myrtaceae
	2

	ʻiliahi
	Santalum ellipticum
	Santalaceae
	2

	kamani
	Calophyllum inophyllum
	Combretaceae
	2

	kupukupu
	Nehrolepis cordifolia
	Lomariopsidaceae
	2

	lau pele (bele, tongan cabbage, edible hibiscus)
	Abelmoschus manihot
	Malvaceae
	2

	lauaʻe
	Phymatosorus spp.
	Polypodiaceae
	2

	lemon
	Citrus lemon
	Rutaceae
	2

	lemongrass
	Cymbopogon citratus
	Poaceae
	2

	lilikoʻi
	Passiflora edulis
	Passifloraceae
	2

	lime
	Citrus spp.
	Rutaceae
	2

	macadamia nut
	Macadamia integrifolia
	Proteaceae
	2

	meyer lemon
	Citrus x meyeri
	Rutaceae
	2

	palapalai
	Microlepia strigosa
	Dennstaedtiaceae
	2

	peach palm
	Bactris gasipaes
	Arecaceae
	2

	perennial spinach / sisoo spinach
	Spinacia oleracea
	Amaranthaceae
	2

	pigeon pea
	Cajanus cajan
	Fabaceae
	2

	uhi / ube / yam
	Dioscorea alata
	Dioscoreaceae
	2

	wiliwili
	Erythrina sandwicensis
	Fabaceae
	2

	citrus
	Citrus spp.
	Rutaceae
	2

	diverse fruit trees
	
	
	2

	eucalyptus
	Eucalyptus spp.
	Myrtaceae
	2

	ʻiliahi
	Santalum ellipticum
	Santalaceae
	2

	kamani
	Calophyllum inophyllum
	Combretaceae
	2

	kupukupu
	Nehrolepis cordifolia
	Lomariopsidaceae
	2

	lau pele (bele, tongan cabbage, edible hibiscus)
	Abelmoschus manihot
	Malvaceae
	2

	lauaʻe
	Phymatosorus spp.
	Polypodiaceae
	2

	lemon
	Citrus lemon
	Rutaceae
	2

	lemongrass
	Cymbopogon citratus
	Poaceae
	2

	lilikoʻi
	Passiflora edulis
	Passifloraceae
	2

	lime
	Citrus spp.
	Rutaceae
	2

	macadamia nut
	Macadamia integrifolia
	Proteaceae
	2

	meyer lemon
	Citrus x meyeri
	Rutaceae
	2

	palapalai
	Microlepia strigosa
	Dennstaedtiaceae
	2

	peach palm
	Bactris gasipaes
	Arecaceae
	2

	perennial spinach / sisoo spinach
	Spinacia oleracea
	Amaranthaceae
	2

	pigeon pea
	Cajanus cajan
	Fabaceae
	2

	uhi / ube / yam
	Dioscorea alata
	Dioscoreaceae
	2

	wiliwili
	Erythrina sandwicensis
	Fabaceae
	2

	acai
	Euterpe oleracea
	Arecaceae
	1

	arugula
	Eruca vesicaria
	Brassicaceae
	1

	ashwaganda
	Withania somnifera
	Solanaceae
	1

	balsa wood
	Ochroma pyramidale
	Malvaceae
	1

	blue marble tree
	Elaeocarpus angustifolius
	Elaeocarpaceae
	1

	Burmese rosewood
	Pterocarpus indicus
	Fabaceae
	1

	butterfly pea
	Clitoria mariana
	Fabaceae
	1

	cantaloupe
	Cucumis melo
	Cucurbitaceae
	1

	carrots
	Daucus carota
	Apiaceae
	1

	cocoyam
	Xanthosoma sagittifolium
	Araceae
	1

	comfrey
	Symphytum officinale
	Boraginaceae
	1

	cordia
	Cordia spp.
	Boraginaceae
	1

	crown flower
	Calotropis gigantea
	Apocynaceae
	1

	dragonfruit
	Hylocereus undatus
	Cactaceae
	1

	durian
	Durio zibethinus
	Malvaceae
	1

	edible air potato
	Dioscorea bulbifera
	Dioscorea bulbifera
	1

	eggplants
	Solanum spp.
	Solanaceae
	1

	ginseng
	Panax ginseng
	Araliaceae
	1

	gourd tree
	Cucurbita sp.
	Cucurbitaceae
	1

	greens
	
	
	1

	guayusa
	Ilex spp.
	Aquifoliaceae
	1

	hāpuʻu
	Cibotium spp.
	Dicksoniaceae
	1

	herbs and spices
	
	
	1

	ʻilima
	Sida fallax
	Malvaceae
	1

	ʻukiʻuki
	Dianella sandwicensis
	Asphodelaceae
	1

	ʻūlei
	Osteomeles anthyllidifolia
	Rosaceae
	1

	ice cream bean
	Inga edulis
	Fabaceae
	1

	ipu
	Lagenaria siceraria
	Cucurbitaceae
	1

	jabong
	Citrus grandis
	Rutaceae
	1

	jabuticaba
	Plinia cauliflora
	Myrtaceae
	1

	Jamaican large leaf amaranth
	Amaranthus sp.
	Amaranthaceae
	1

	kale
	Brassica oleracea
	Brassicaceae
	1

	kamansi / breadnut
	Artocarpus camansi
	Moraceae
	1

	kauila
	Alphitonia ponderosa
	Rhamnaceae
	1

	kauri
	Agathis australis
	Araucariaceae
	1

	kou
	Cordia subcordata
	Boraginaceae
	1

	KX4 (Seedless Interspecific Hybrid Leucaena)
	Leucaena eucocephala X L. esculenta
	Fabaceae
	1

	lama
	Diospyros sandwicensis
	Ebenaceae
	1

	laurel
	Cordia alliodora
	Boraginaceae
	1

	lettuce
	Lactuca sativa
	Asteraceae
	1

	lima beans
	Phaseolus lunatus
	Fabaceae
	1

	long bean
	Vigna unguiculata
	Fabaceae
	1

	lychee
	Litchi chinensis
	Sapindaceae
	1

	madre de cacao
	Gliricidia sepium
	Fabaceae
	1

	maʻo hau hele
	Hibiscus brackenridgei
	Malvaceae
	1

	mamane
	Sophora chrysophylla
	Fabaceae
	1

	mountain yam
	Dioscorea polystachya
	Dioscoreaceae
	1

	mulberry
	Morus alba
	Moraceae
	1

	naio
	Myoporum sandwicense
	Scrophulariaceae
	1

	nasturtium
	Topaeolum
	Tropaeolaceae
	1

	noni
	Morinda citrifolia
	Rubiaceae
	1

	okra
	Abelmoschus esculentus
	Malvaceae
	1

	pāʻū o Hiʻiaka
	Jaquemontia ovalifolia
	Convolvulaceae
	1

	patchuli
	Pogostemon cablin
	Lamiaceae
	1

	perennial collards
	Brassica oleracea
	Brassicaceae
	1

	perennial peanut
	Arachis glabrata
	Fabaceae
	1

	pineapple
	Ananas comosus
	Bromeliaceae
	1

	podocarpus
	Podocarpus spp.
	Podocarpaceae
	1

	pōhuehue
	Ipomoea pes-caprae
	Convolvulaceae
	1

	pumpkin
	Curcurbita spp.
	Cucurbitaceae
	1

	red ginger
	Alpinia purpurata
	Zingiberaceae
	1

	santo tree
	Bulnesia sarmientoi
	Zygophyllaceae
	1

	sweet pepper
	Capsicum annuum
	Solanaceae
	1

	tabebuias
	Tabebuia spp.
	Bignoniaceae
	1

	tamarillo
	Solanum betaceum
	Solanaceae
	1

	teak
	Tectona grandis
	Lamiaceae
	1

	tomato
	Solanum lycopersicum
	Solanaceae
	1

	tree potato
	Solanum spp.
	Solanaceae
	1

	uhiuhi
	Caesalpinia kavaiense
	Fabaceae
	1

	uluhe
	Dicranopteris linearis
	Gleiceniaceae
	1

	vegetables
	
	
	1

	vesi (ifilele, pacific teak)
	Intsia bijuga
	Fabaceae
	1

	vetiver
	Chrysopogon zizanioides
	Poaceae
	1
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Table S1.2: Summary of meta-analyses results of changes in soil C with transitions to agroforestry. Transitions are considered low-confidence in the directional change indicated with the meta-analyses if there are no studies within the specific soil classification, climate type, and land-use transition; medium confidence if there are 1-2 specific studies in agreement with the directional shift; and high confidence if there are 3 or more studies in agreement with the directional shift. 
	Transition
	Chatterjee et al. 2018
	De Stefano and Jacobson 2017 
	Cardinael et al. 2019
	Summary

	Cropland to MS agroforestry 
	Across climates and AF* types, soil C in AF>cropland to 1 meter; soil C 40.6 % higher in MS** systems than agriculture to 60 cm.
	Across climates and AF types, soil C in AF>cropland; soil C  ~40% higher in agrisilviculture than cropland at 0-30 cm and 10% higher at 0-100 cm
	Across climates and AF systems, soil C greater in AF than croplands 0-30 cm. 
	Increase 

	Pasture/grassland to MS agroforestry
	Across climates and AF types, varying response in soil C; no comparisons for MS systems, but in lowland humid tropics, soil C > in pasture than AF, but most comparisons are with silvopasture
	Across climates and AF types, soil C in AF>grassland; soil C ~10% lower in agrisilviculture than grassland (0-60 cm)
	Across climates and AF systems, no significant difference in soil C between pasture/grassland and AF
	Uncertain  (conflicting evidence)

	Shrubland to MS agroforestry
	No data
	No data
	No data
	Unknown (insufficient evidence)

	Secondary forest to MS agroforestry
	Across climates and AF types, soil C in AF<forest to 1 meter; however, soil C is 20.4% higher in MS systems than forests to 60 cm
	Across climates and AF types, soil C in forest>AF; soil C decreases ~28% with forest to agrisilviculture (0-30 cm); no significant decrease at 0-100 cm
	Across climates and AF types, significant decrease in soil C in AF compared to forests 
	No change 


*AF=agroforestry; MS**=multi-strata agroforestry

Table SI.3: Broad soil classifications for Hawaiʻi soils (based on Hawaiʻi Soil Atlas; Deenik et al. 2014).

	Soil Type
	Soil Series

	High activity clays (HAC)
	Vertisols, Mollisols, Aridisols, Inceptisols without Oxic, Dystric, or Andic descriptors classified as 'fertile' in Hawaiʻi Soil Atlas 

	Low activity clays (LAC)
	Oxisols, Ultisols, Inceptisols are LAC when with Oxic, Dystric, or Andic descriptors, classified as 'infertile' in Hawaiʻi Soil Atlas 

	Poorly and non-crystalline minerals (PNCM)
	Andisols; inceptisols classified as 'other' in the Hawaiʻi Soil Atlas

	Organic soils
(HIST)
	Histosols

	Other
	Entisols, Spodosols, and Alfisols



Table SI.4: Summary of changes in soil C with transitions to agroforestry. Note that LC= low confidence, MC=medium confidence; HC=high confidence.  
	
	Current rainfall (% of restoration area) 
	RCP 8.5 mid-century (% of restoration area) 

	Increase LC
	17
	19

	Increase MC
	11
	9

	Increase HC
	7
	9

	No change LC
	17
	22

	No change MC
	6
	6

	Uncertain (conflicting      evidence)
	14
	13

	Unknown (insufficient evidence)
	28
	23


Table SI.5: Amount and percent of restoration area falling under each combination of soil and AGC benefits and tradeoffs. 

	AGC and Soil C benefit/tradeoff
	Area (km2) current 
	Percent of area
	Area (km2) RCP 8.5 mid-century 
	Percent of area

	AGC increase, soil C increase
	457
	28
	364
	27

	ACG increase, soil C no change
	146
	9
	130
	10

	AGC no change, soil C increase
	75
	5
	79
	6

	AGC increase, soil C unknown/uncertain
	685
	41
	476
	35

	AGC no change, soil C no change
	179
	11
	188
	14

	AGC no change, soil C unknown/uncertain
	<1
	<1
	<1
	<1

	AGC decrease, soil C increase
	50
	3
	47
	3

	AGC decrease, SOC no change
	63
	4
	58
	4
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