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Abstract

Taiwan’s southern region exhibits pronounced intra-annual precipitation variability, with
rainfall heavily concentrated during the summer and autumn months. Maintaining reliable
water supply requires reservoirs to store wet-season runoff for subsequent use during the dry
season. Anthropogenic climate change may significantly alter the magnitude and temporal

distribution of extreme precipitation events, potentially reshaping reservoir inflow patterns and
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complicating water resources management. This study evaluates projected changes in the
streamflow characteristics of Nanhua Reservoir under future climate change scenarios. Daily
projected precipitation outputs from 25 bias-corrected Global Climate Models (GCMs) were
coupled with a machine learning-based rainfall-runoff model to project daily inflow time series.
Hydrological variability was assessed for two future periods (2021-2040 and 2041-2060) under
two Shared Socioeconomic Pathways scenarios (SSP2-4.5 and SSP5-8.5). Streamflow
characteristics were quantified using multiple hydrological flow indices, including annual total
inflow (FTOT), wet-season inflow (FWS), dry-season inflow (FDS), annual maximum 1-day
and 2-day flows (FX1D, FX2D), annual minimum 7-, 30-, and 90-day flows (FN7D, FN30D,
FN90D), and the Seasonality Index (SI), which describes the unevenness of monthly flow
distribution. The results under the SSP5-8.5 scenario indicate that declining trends are noted in
FTOT and FWS, accompanied by increased interannual variability. FDS shows slight increases
with greater variability. High-flow indices (FX1D, FX2D) are projected to decrease, while their
variability intensifies. FN7D increases, whereas FN30D and FN90D decrease, all with rising
variability, suggesting increasing short-duration low flows and decreasing long-duration low
flows. Both the mean and variability of SI increase, indicating greater irregularity in intra-

annual flow distribution.
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