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A B S T R A C T

Climate change is a primary driver that alters water pollution hotspots in watersheds, which complicates the use
of Best management practices (BMPs) for diffuse pollution mitigation strategies. The objective of this study is to
evaluate future changes in BMPs on total phosphorus (TP) loads to the river system, depending on climate
change. Current weather data were collected from 2000 to 2010 and future weather data from 2040 to 2050
were obtained from regional climate model simulations based on Representative Concentration Pathways (RCP)
2.6, 4.5, and 8.5 scenarios. This study describes various BMP implementation plans at affordable cost that are
adapted to different weather conditions, current (for 2000–2010) and future climate scenarios (for 2040–2050).
The Soil and Water Assessment Tool (SWAT), i.e., one of the deterministic models for watershed management,
was used to estimate total phosphorus (TP) removal efficiency of various types of BMP at two crop fields (rice
paddy and soybean fields) in the Yeongsan River (YR) watershed of Korea. The Non-dominated Sorting Genetic
Algorithm II (NSGA-II), i.e., one of the artificial intelligence (AI) models for decision support framework, was
applied to obtain allow for trade-off analysis between two conflict objectives, the maximum TP load reduction
against implementation costs. The SWAT simulation results showed that the model performance based on the
Nash-Sutcliffe efficiency and percent bias was acceptable for simulating three parameters; daily flow discharge,
monthly sediment loads, and TP loads in the river. As a result, monthly sediment loads and TP loads increase
remarkably under all future climate change scenarios except for July, when a comparable amount of pre-
cipitation is recorded during the present and future conditions. New implementation of BMPs, therefore, will be
required for future climate change scenarios to achieve 50% TP load reduction in the given watershed condition.
Interestingly, parallel terraces which showed good efficiency in reducing TP loads at both fields under the
current weather condition cannot be effective any more under the worst-case weather scenario in the future
climate. In such a case, detention ponds can be proposed as BMP alternative to parallel terraces. Overall, this
study not only demonstrates that watershed management plans using BMPs should be adjusted according to
climate change scenarios, but also that the hybrid use of SWAT model and AI can help in refining existing and
future BMPs at affordable cost.

1. Introduction

Climate change, which is accompanied by an increase in atmo-
spheric concentrations of greenhouse gases such as carbon dioxide and
ozone (i.e., global warming), weakens security of global water re-
sources (Vörösmarty et al., 2000). The (global) hydrologic cycle

intensifies with strong climate change, which redistributed water on the
planet beyond expectations of climate models based on historical
weather records (Allen and Ingram, 2002). In fact, projections of dif-
ferent levels of future climate scenarios available from the Inter-
governmental Panel on Climate Change (IPCC) to the climate models
was found to show substantial increases in global-mean evaporation
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