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Abstract: The selection of appropriate function forms linking the radar-based polarimetric variables and
quantitative precipitation estimates (QPEs) is critical for the estimation of precipitation accurately. In this
study, several functional forms using nonlinear optimization and artificial neural networks are evaluated. The
polarimetric variables including radar reflectivity factor (ZH), differential reflectivity factor (ZDR), and
specific differential propagation phase (KDP) values are obtained from an X-band multiparameter radar
(XMPR) recently installed in a Yogyakarta region, Indonesia. The region experiences highly variable rainfall
with mostly frontal rainfall events confined to December to March. Observed precipitation data available
from a sparse rain network in this region is used for comparative evaluation of the rainfall rates. Rain gauge
data for three years (2016-2018) are used for the assessment. Results from the analysis suggest that improved
estimates of rainfall at finer temporal resolutions of 10 minutes can be obtained using functional forms
developed with the optimization of polarimetric thresholds when adequate observed rainfall data and
polarimetric variables are available. Furthermore, the use of the multiple linear, stepwise regression model
and neural networks approach can measure the sensitivity of the functional forms used for rainfall rate
estimates. Local models based on specific temporal windows (e.g., month or a season) can help improve the
functional forms and therefore rainfall rate estimates.
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