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Developing continuous rainfall-runoff model by extreme learning
machine to project scenario runoffs in southern Taiwan
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Abstract

This study utilized the extreme learning machine to develop a continuous rainfall-runoff
model for simulating streamflow in southern Taiwan under climate change scenarios. Due to
the focus on streamflow projections under these scenarios, the model incorporates rainfall and
temperature as input variables but does not utilize previous runoff data. This presents a
challenge in accurately simulating streamflow with this model structure. Historical streamflow

simulations in the study area are deemed acceptable but tend to underestimate actual values. To
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address this, the study applies quantile delta mapping and simple scaling for bias correction of
future scenario runoffs. It analyzes near-term (2021 to 2040) and mid-term (2041 to 2060)
futures under climate change scenarios (SSP2-4.5 and SSP5-8.5). The projected results indicate
that future scenario streamflow changes generally range from a decrease of 20% to an increase
of 30% compared to baseline streamflow. However, the likelihood of dry years occurring is
greater than that of wet years, with higher runoff events primarily concentrated in a few wet

years.

Keywords: streamflow projection, continuous rainfall-runoff model, extreme learning, climate

change.
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Jia-Shien Weir runoff change ratio(SSP5 - 8.5)

Jia-Shien Weir runoff change ratio(SSP2 - 4.5)
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future annual runoff change ratio(SSP5 - 8.5)
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General circulation model

3.JIa-SMen Weir near future annual runoff change ratio(SSPS5 - 8.5)
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future annual runoff change ratio(SSP5 - 8.5)

Kgo-Plng Weir midterm

Kao-Ping Weir near future annual runoff change ratio(SSP5 - 8.5)
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