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ABSTRACT:

Olive cultivation in Mediterranean regions is increasingly exposed to harsher environmental conditions driven by climate change. Rising temperatures, higher levels of solar radiation,
declining rainfall, and a growing frequency of extreme events such as prolonged droughts, intense precipitation, and hailstorms are placing significant stress on olive trees. These
factors disrupt key physiological processes, affecting flowering, fruit set, and ultimately reducing both yield stability and product quality.

In this context, agrivoltaics emerges as a solution with a high potential to alleviate these climate-induced stresses on crops. As part of the regionally funded IGUZKITZA project, an
overhead one-axis tracking agrivoltaic system has been constructed on olive groves. The system is composed of two prototypes with different configurations adapted to the olive
trees’ arrangement and management system, located in the same agricultural field. It includes a comprehensive monitoring system to capture key variables related to trees and crop
behavior, ambient conditions, soil status, and PV system performance.

The results presented show the high potential of increasing olive trees wellness by means of intelligently and accurately agrivoltaic shading, once the developed tracking
algorithms are implemented. They will contribute to advancing adaptive agrivoltaic control strategies that balance crop protection and energy production in Mediterranean olive groves.
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PROTOTYPES

Overhead agrivoltaic system consisted of two prototypes based on single-axis horizontal solar trackers, installed at Biosasun field (42.572356, -2.026968). Prototypes designed according
to the spatial arrangement of the olive trees and their corresponding harvesting methods, different in both spots, resulting in one prototype with EW tracking (suitable for umbrella-type
harvesting, left) and another with NS tracking (suitable for espalier harvesting, right).
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» 5 pyranometers » 1 snow
Olive trees on a grid distribution spaced 7x8 m; Structural posts » 5 PAR » 5 ambient temp. & RH  Qljve tree rows spaced 5 m; Portico-like structure with 10 m spans,
following the same grid; about 4.5 m height; EW tracking » 2 wind speed/direction > 6 soil temp. & RH with two PV rows each; about 5 m height; NS tracking
112 bifacial PV modules; ~60 kWp of total capacity; ~900 m?2 > 1 precipitation > 8 dendrometers 168 bifacial PV modules; ~100 kWp of total capacity; ~1,000 m?2

RESULTS OF SHADING INFLUENCE
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implement the intelligent agronomic tracking algorithms to position the PV modules
according to the olive trees’ requirements!.

However, preliminary results from the agrivoltaic installation with the PV modules
positioned horizontally above the trees showed that in agrivoltaics conditions:

> soil biological activity increased (soil respiration);
plant water use was optimized (reduced transpiration);
nutrient assimilation was improved (Nitrogen balance index);

leaf greenness improved (higher chlorophyll content and a more intense green
coloration in the images on the right);

> plant oxidative stress was reduced (reduced Anthocyanins);

These results show the high potential of increasing olive trees wellness by means of
adaptable and accurate agrivoltaic shading.
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Measurements taken on July 21st, average values from 10 measurements between 10 am and 1 pm.
Ambient conditions: 500-900 W/m?; 25-32°C; RH 50-30. 1], Mufioz et. Al., "Development and Evaluation of Agrivoltaic System in Olive Groves based on a Novel Smart Tracking Algorithm”, EU-PVSEC 2025

CONCLUSIONS & FUTURE WORK

» First overhead one-axis tracking agrivoltaic systems on olive trees in the

,  Ongoing: Implementation of intelligent algorithms to control PV modules
world to the best of authors’ knowledge.

» Preliminary results from the fixed configuration of both agrivoltaic tracked- according to olive trees needs.
prototypes already show the high potential for an increased olive tree’s

. . « Future: Assessment of influence in olive production yield after harvesting.
wellness and agricultural production.
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