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Comparative Analysis of Bootstrap and GLUE Methods for Uncertainty
Assessment of Climatic Databases in AquaCrop Model Simulations

Y. Radmaneshl, M. Sarai Tabriziz*, H. Ramezani Etedali3, A. Azizian* and H. Babazadeh?

Abstract

The AquaCrop model, developed by the Food and Agriculture Organization of the United Nations (FAO), is
a crucial tool for simulating crop growth and agricultural water productivity, in which climatic data constitute
essential inputs. Global gridded climate databases are useful tools for compensating for the limitations of
ground-based meteorological stations, such as low spatial density, short historical records, and data gaps. This
study aims to compare the GLUE and Bootstrap methods for assessing the uncertainty of climatic data derived
from global databases. To achieve this, climatic variables including temperature, precipitation, and data required
for estimating potential evapotranspiration were extracted at a monthly scale from CPC Global, CRU TS,
ERA5, ERA-Interim, and MERRA-2 databases for the period 1989-2019. These data were used to to simulate
biomass, actual evapotranspiration, crop water requirement, and yield of wheat and maize using the AquaCrop
model at eight synoptic stations across Iran, each representing different climate conditions based on the
extended De Martonne classification. The results indicated that the GLUE method produced wider uncertainty
bands and exhibited higher p-factor and d-factor values. The lowest uncertainty in maize biomass was observed
for the CPC Global dataset at the Babolsar station (p-factor= 96.67%, d-factor= 3.30), while the highest
uncertainty occurred for the MERRA-2 dataset at the Qazvin station (p-factor= 63.33%, d-factor= 5.98). The
Bootstrap method also demonstrated the lowest uncertainty for the CPC Global dataset. Among the evaluated
datasets, ERAS5 and CPC Global, due to their higher data accuracy, were identified as more suitable options for
crop modeling, whereas MERRA-2 exhibited the highest uncertainty. Overall, the GLUE method is more
appropriate for comprehensive uncertainty analyses, while the Bootstrap method, due to its simplicity and
narrower uncertainty bands, is better suited for studies with limited time or data availability.
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