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/INTRODUCTION
Carbon Cycle Monitoring in Silvopastoral Ecosystems

Silvopastoral ecosystems are recognised as potential carbon sinks, yet
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 METHODOLOGY — WORKFLOW
Integrated Remote Sensing Pipeline
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Fully operational, scalable approach using Copernicus data — no field calibration required

~

their operational quantification remains a methodological challenge. INPUT MODEL 1 LINK MODEL 2 OUTPUT
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Key coupling mechanism: stomatal conductance (g) derived from TSEB acts as the physiological link regulating CO, diffusion into the mesophyll — connecting the energy

balance to the biochemical photosynthesis model
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MODEL 1

/

~30% of European agricultural lands have been identified as target

areas for agroforestry systems with carbon sequestration

MODEL 2 PHOTOSYNTHESIS

ENERGY BALANCE

Farquhar-von Caemmerer-Berry (FvCB)
Model

From g, to carbon fixation: mechanistic biochemical approach for C3 plants

™ Water stress significantly alters CO2 uptake, but traditional
HZO empirical models cannot capture this response with sufficient
precision

TSEB: Two-Source Energy Balance

From land surface temperature to stomatal conductance

O7 surface Temperature Partitioning 01 stomatal Conductance Input (g)s

LST from Sentinel-3 (SLSTR) is decomposed into soil and Derived from TSEB; regulates CO2 diffusion into the leaf mesophyll and

Eddy Covariance towers are the reference standard but have | |
vegetation components using the two-source TSEB model

limited spatial footprint and represent a costly infrastructure

encodes the plant water-stress signal

(02 Latent Heat Flux Estimation 02 Biochemical Assimilation Rate

Actual evapotranspiration (ET) is obtained and partitioned into FvCB limits net assimilation by Rubisco carboxylation (Vemax) OF
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transpiration (T) and evaporation (E) using energy balance closure electron transport (J....), depending on thermal and water

Gross Primary Production (gC m-2yr-1) .

Net Ecosystem Exchange (C m-2yr-1) .

markets and agri-environmental policy.

Key finding: Vegetation density and soil moisture drive significant differences in carbon fixation between parcels — enabling parcel-level sink/source classification relevant for carbon
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/5 TUDY AREA \ 03 stomatal Conductance as Physiological Proxy conditions
g.i1s derived from canopy transpiration — it captures water stress 03 spatial & Temporal Scaling
Campoo-Ca buernlga MUP - Cantabria, Spain S Py P P Daily and annual fluxes integrated at 20 m pixel resolution using Sentinel-
that regulates stomatal aperture and, ultimately, CO2 uptake 2 LAL gap-filling and temporal aggregation applied
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03 Water stress captured via g is key for classifying parcels as carbon
sinks or sources, with direct implications for carbon markets, policy
design, and agroforestry management decisions
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