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Abstract

Fog can have severe impacts on human life (e.g., accidents in transportation systems) because it causes low visibility.
Areas prone to fog near the sea or a river require accurate fog forecasts. In this study, we analyzed the characteristics of fog
occurrence around Gumi Reservoir, a part of the inland Nakdong River. We also simulated and predicted visibility using the
Weather Research and Forecasting (WRF) model. Visibility was estimated using several point measurements and several
different methods: Stoelinga and Warner (SW99), Rapid Update Cycle (RUC), the Forecast System Laboratory (FSL),
Decision Tree (DT), revised visibility (RVIS) and Gultepe 06 methods. The DT method showed a pattern similar to the
observed fog occurrences. In this study, the Gulteppe 06 method produced the best performance under the lowest visibility
situation, although there is some discrepancy in microphysics' simulated results, followed by DT and RUC.
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Fig. 1. Locations of meteorological observation system around Gumi Reservoir of Nakdong River.
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Fig. 2. Flowchart diagram illustrating the fog type classification algorithm.
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Table 1. Summary of modeling setup

Category WRF v.3.9.1.1

Horizontal Resolution 9 km, 3 km, 1 km
Vertical Layers 30

Initial Field
analysis) data

Radiation Process
Microphysics
Surface Physics

Planetary Boundary Layer Process

NCEP (national center for environmental prediction) FNL (final operational global

RRTM (rapid radiative transfer model)
WDM6 (WRF double moment 6 class)
Unified Noah land surface model

MYNN (Mellor-Yamada Nakanish Niino)
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Fig. 4. Frequency(a, b) and time distribution(c, d) of no rain fog and fog type(e, f) during recent 2 years.
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Fig. 8. Horizontal distribution of terrain height(color-code) and 10m wind vector, simulated on October 2013 (a) 0000
LST, (b) 0300 LST, (c) 0500 LST and (d) 0800 LST (blue triangle : Gumi Reservoir, bold line: Nakdong River).
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Fig. 9. Time series of visibility observed and calculated by six methods at G3 point(Grey shaded area: observed fog

times).
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Table 2. Summary of equations used for calculating visibility

Name Equations
—1n(0.02

SW99 VIS[km] = % , B= By T By + 84 +8,,

RUC VIS [km] = 60 X exp[—2.5 % %]

FSL VIS [km] = 6000 % 1.609 > RH_”;

DT VIS [km] = —1.33 4 0.45 X FOGSI, FOGSI = 2(| T, — Tg50 |+ (T, — Tg50) — WSg50)

RVIS VIS [km| = ax SW99 + 6> (T —T,)/RH "™

1.002

Gultepe 06 VIS [km] =

(LWC x Nd )0.6473

Table 3. Relationships between the mass concentration(C, gm™) and the extinction coefficient(8, km™) in the Stoelinga and

Warner (1999) scheme

Hydrometeor Relationship
Cloud liquid water, fog 8., = 144.7C"%
Rain B, = 11007
Cloud ice B, = 163.9C"°
Snow B,, = 10.4C°7®

Fc}. Ha AHL 7.96 km, 2.13 km, 6.66 km=Z Q7|
7} A AR 5w P ARl RUC WAl 02
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