Pollen and spring rainfall improve regional olive yield forecasts
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Abstract
Olive production varies strongly among years, complicating farm planning and market decisions. We evaluated a fictional regional forecasting workflow that combines airborne pollen, spring rainfall, temperature and an alternate-bearing indicator. Models were trained with annual observations from a Mediterranean agricultural region and assessed by leave-one-year-out validation. Adding pollen and memory signals reduced absolute error relative to a weather-only baseline, while the contribution of rainfall was largest in seasons with water limitation. These synthetic results illustrate how a transparent ensemble could support earlier operational forecasts without replacing field observations or expert review.
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1. Introduction
Reliable crop forecasts can reduce uncertainty in agricultural planning. Airborne pollen has been proposed as an early indicator of reproductive intensity (López et al., 2022), while rainfall can constrain fruit development.
Vega (2021) showed that spring water availability may modify the relationship between flowering and final yield.
2. Materials and methods
We created a synthetic annual series for one Mediterranean region. Candidate predictors represented pollen abundance, rainfall, temperature and alternate bearing. No real farms, people or production records were used.
Models were assessed with leave-one-year-out validation. The analysis reported mean absolute error and the coefficient of determination.
3. Results
The ensemble containing pollen and alternate bearing produced the lowest synthetic prediction error. The weather-only model showed larger residuals in dry years.
4. Discussion
The fictional experiment suggests that biological and meteorological signals can provide complementary information. The analysis is illustrative and should not be interpreted as evidence for a real forecasting service.
5. Conclusions
A transparent ensemble can organize complementary signals before harvest, provided that uncertainty and data provenance remain explicit.
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