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ABSTRACT

High-resolution rainfall estimation is critical for hydrologic and flood
modeling in data-intensive urban watersheds such as Greater Harris County,
Texas. While weather radar provides spatially continuous precipitation
measurements, it is subject to systematic biases and local inaccuracies arising
from range effects, beam overshoot, and attenuation. To address these
limitations, this study developed a HCGC Radar Rainfall Dataset (GARRD)
that merges Multi-Radar Multi-Sensor (MRMS) precipitation data with
HCFCD in-situ gauge observations. The correction framework incorporates
Mean Field Bias (MFB), Inverse Distance Weighting (IDW), Kriging and
Linear Regression methods to adjust radar-derived rainfall intensities on a 2-
minute temporal grid. Evaluation against independent gauge measurements
shows clear improvements in accuracy using multiple error metrics relative to
uncorrected radar data. The adjusted fields exhibit enhanced spatial
consistency and stronger agreement with ground truth observations. The
resulting HCGC dataset provides a robust, high-resolution precipitation
product that supports improved hydrologic simulations, stormwater
management, and flood early warning applications across the Greater
Houston region.
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