
Supplementary information for carbon stocks and renovation benchmarks in Dominican cocoa agroforestry
The supplementary material provides the full data-coverage matrix, exploratory multivariate diagnostics, descriptive cluster profiles and three supporting figures. The high- and low-stock simulations are illustrative and do not represent measured pre- and post-intervention trajectories.
Supplementary tables
Table S1. Availability and analytical role of farm, vegetation, soil and intervention records in the 2026 Dominican Republic cocoa agroforestry project.
	Data component
	n
	Unit of analysis
	Use in manuscript

	Master farm frame
	52
	farm
	Sampling frame and coverage

	Vegetation inventory
	40
	farm / individual
	Biomass, diversity, vertical structure, Clark–Evans

	Soil chemistry
	50
	farm / laboratory sample
	Soil stock and latent factors

	Preparation-site (PPC)
	26
	farm
	Removal estimate

	Paired inventory–PPC
	25
	farm pair
	Descriptive stock/removal comparison

	Paired with soil
	23
	farm pair
	Descriptive system-stock/removal comparison

	Analytical individuals
	1,250
	individual
	Species and allometry calculations


Note. Sample sizes are variable-specific; missing soil observations were not imputed as zero.
Table S2. Principal-component variance explained and Ward cluster diagnostics for the 40-plot exploratory structural analysis.
	PCA / cluster result
	Value

	Primary PCA universe
	40 inventory farms

	Variance explained by PC1
	38.4%

	Variance explained by PC2
	26.5%

	Cumulative variance, PC1–PC2
	64.9%

	Cumulative variance, first five PCs
	88.0%

	Three-cluster subdivision
	k = 3; n = 9, 7 and 24

	Silhouette width, k = 3
	0.361

	Primary two-cluster split
	k = 2; n = 16 and 24; silhouette 0.380


Note. PCA uses the adjusted companion R and omits numerically duplicate count/density columns. The two-cluster partition has the slightly higher mean silhouette and is the primary structural split; k = 3 only subdivides the 16 low-cocoa plots to describe variation in companion diversity and live stock. Neither partition was externally validated as a population class.
Table S3. Descriptive three-cluster subdivision of the 40 sampled plots, showing cocoa recording coverage, accompanying-stem density, diversity, spatial structure and live carbon-equivalent stock.
	Ward cluster (k=3)
	n
	Cocoa recorded
(plots; stems)
	Companion density (stems ha⁻¹)
	Taxa
	Shannon H′
	R
	Live stock   (Mg CO₂e ha⁻¹)

	Cluster 1: retained-tree stock; few cocoa records
	9
	2/9; 3
	56.7
	2.89
	0.89
	1.02
	222.61

	Cluster 2: diverse companions; few cocoa records
	7
	1/7; 1
	97.1
	5.29
	1.52
	0.63
	104.04

	Cluster 3: cocoa-rich, mixed overstorey
	24
	24/24; 869
	107.5
	5.46
	0.77
	0.91
	207.23


Note. The mean cocoa densities of 3.3 and 1.4 stems ha⁻¹ in clusters 1 and 2 represent three established stems across nine plots and one across seven plots, respectively. These inventories followed the 2025 felling and excluded the new cocoa plants. The low values should therefore not be interpreted as the planting density of either the original orchard or the replacement cohort. Preparation logs for all 16 plots date tree felling to 2025, before their June 2026 inventories. Seven of nine cluster-1 plots and six of seven cluster-2 plots had no recorded standing cocoa.  All 24 cluster-3 plots recorded cocoa (mean 362.1 stems ha⁻¹). Accompanying-stem density is expanded from 0.1-ha plots by a factor of ten. Mean companion R is adjusted for the plot boundary; plot-level categories use nominal Monte Carlo tests. The R column is the boundary-adjusted Clark–Evans index for accompanying stems.



Supplementary figures
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Fig. S1. Mean Shannon diversity and proportions of stems in three height strata by sampled zone across the 40 analytical plots.
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Fig. S2. Principal-component scores after finite-window Clark–Evans calibration and removal of duplicate count/density inputs for the 40 analytical plots, coloured by the descriptive three-cluster Ward subdivision of the silhouette-preferred two-cluster split; crosses denote cluster centroids.
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Fig. S3. Illustrative high- and low-stock simulations under one preparation-site intervention (left) and a second equivalent intervention in year 2 (right). The old-stock baselines and remaining-stock lines are hypothetical because no paired pre-felling inventory was available. These curves are model scenarios, not treatment effects observed in the field.
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