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(a) Purpose of study or research hypothesis
This study aims to evaluate the uncertainty in runoff modelling using Agricultural Policy Environmental
eXtender (APEX) model. Abnormal climate conditions have been recorded due to recent global climate
change, and such conditions can be evaluated with knowledge of uncertainties that exist in runoff
modelling. Therefore, APEX model was used to analyze runoff uncertainty at Gapyeongcheon basin in
Gyeonggi-do, South Korea. Fit indicator for uncertainty analysis was Nash-Sutcliffe Efficiency (NSE)
coefficient.

(b) Key issue(s) or problem(s) addressed
1. The effect of uncertainties in runoff modelling was addressed.
2. Efficiency coefficient are determined with the results of model for the outflow.
3. After checking calculated values for the fit indicator, optimal parameters were derived by adjusting the
parameters of the model.

(c) Methodology or approach used
APEX model has the capability to simulate land management impacts on small and medium-sized
watersheds and heterogeneous farms and supports many functions, including Soil Erosion, Soil Carbon,
Runoff Volume Estimate etc. In this study, uncertainty analysis was conducted using runoff observation
data. The runoff volume was plotted between Jan 2008 and Dec 2019 for Gapyeongcheon basin.
Baseflow runoff separation was carried out using HYSEP for the same period for validation. Uncertainty
assessment was later carried out by setting up random parameter selection from the pre-distribution using
Python. Uncertainty evaluation index was evaluated using NSE to compare and analyze uncertainty
intervals by evaluation index. Data density was visualized using dotplot on Excel.

(d) Results or conclusions derived from the project
As a result of multiple runs on Gapyeongcheon Basin using APEX model, a total of 1,734 NSE values
were recorded. APEX model successfully simulated runoff values with NSE ranging from 0.30 - 0.73.
Optimal NSE value of 0.73 corresponded to the13,345th run. With these results, a dotplot to determine
density of data for result visualization was presented to show the trend of NSE over the run period.

(e) Implications of the project relevant to congress themes
Knowledge of uncertainty that exists in runoff modelling creates a technical viewpoint in evaluating soil
carbon composition in soils, hence soil carbon loss due to runoff can be evaluated. Soil fertility index like
phosphorus loss due to runoff can be modelled with the goal of attaining effective land management
practices and eventual conservation of soil fertility and nutrient flow. Also, potential runoff quantification
and uncertainty assessment offers sustainable solutions to mitigate disaster occurrence such as landslides,
gully erosion etc, thereby creating an enabling and resilient environment.
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