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Abstract As an attempt to improve fog predictability at Incheon International Airport (ITA)
we couple the 3D weather forecasting model currently operational in Korea Meteorological
Administration (regional Unified Model, UM_RE) with a 1D turbulence model (PAFOG). The
coupling is done by extracting the meteorological data from the 3D model and properly insert-
ing them in the PAFOG model as initial conditions and external forcing. The initial conditions
include surface temperature, 2 m temperature and dew point temperature, geostrophic wind at
850 hPa and vertical profiles of temperature and dew point temperature. Moisture and tempera-
ture advections are included as external forcing and updated every hr. To validate the perfor-
mance of the coupled system, simulation results of the coupled system are compared to those
of the 3D model alone for the 22 sea fog cases observed over the Yellow Sea. Three statistical
indices, i.e., Root Mean Square Error (RMSE), linear correlation coefficient (R) and Critical
Success Index (CSI), are examined, and they all indicate that the coupled system performs bet-
ter than the 3D model alone. These are certainly promising results but more improvement is
required before the coupled system can actually be used as an operational fog forecasting
model. For the RMSE, R, and CSI values for the coupled system are still not good enough for

operational fog forecast.
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Fig. 1. Time variation of observed T (°C), 7, (°C) and RH (%) at the buoy site (near Dug-jeok Island) (a), corresponding
simulated values from UM_RE (b) and UM_RE+PAFOG (c), and time-hieght plot of simulated r, (g kg™") from the UM_RE
(d) and UM_RE+PAFOG (e). The estimated time range of fog existence at the buoy site is indicated by the black arrow.

A

s,

8—A——u VA =-

ot

+

—~
[\
~

(80
X oy
o] A2)°lA u, v‘E Zb aeol| Ao nhe
slstel, 9 48 Ak Qoo o] 2
S Aelth & B AgelAL 4
E2 gt £olRE Ashey o
o $E9 Are FYREHOZ ALt o
A ARE 7 A7 A ol s bl Ak
PAFOG R gl Adlenh o] 342 dY UM =Y
o] A% Az} 7+A KX PAFOG 28 A2 AA} 7+
Zo] zwel] wlio] PAFOG =] 7} 94 A%
of UM 23] 59 ol kg WAFs 918 Rolth,
E AT 2o 129 2o AAC 5 me 2
@ A% A7 A0 AskE Wk ol 25 level
Mellor-Yamada 253} %S AMEEo 24 Qb)) ¢
75 7P Aol Ax 371 £ 23E BAE
o7 A3tk (Mellor and Yamaha, 1974). Z=3+ 12}

/K

¥

o

™
o

-
gl

o mlm ‘Vl
oL
o

0{&“, o b1 dn o

P
]

ﬂ.\‘lmlﬂl

O

¢

2 myo] 29 o7 E 344 By AHE Bl 4
Yernm, FrFRel s WsE was] oyt
E oA 2y BRe 29 & otk meby 7]
zo Byt Y9 oY £ mol ARE /NG
& stk

3. UM_RE+PAFOG gt AlAH ZHZ

2 AFex e 9AE Fol A5 9 A 71 A
BE 71Foz AdgH 20123 695E 20133 797}
A 9AE Folo] FUFE AEe; AAdFIe] 713
7128 olgsle] AeEd F 22719] gl vehd
ok Abelell thel UM _RE+PAFOG H3 Al2=9S 7
Z3tath & 22719 el A F 20139 69 12Y
QI Abelell thgh Aj7tel] wE AF FHO &,
A e, A AR otk Hal= Fig. 12

-
a

2= ul

|- =X
2T B2 404 7 23l AL 0B e

0

wo] W Hws] ne B=o Azt
H oF 14°CQ A BN > 911:}(F1g ta). olefa

Atmosphere, Vol. 25, No. 1. (2015)



152 71743 89 28 (UM 12
e 9= UM RE € 289 23 gabe of 2°C
o] ztol7} YA W HF (UM RE+PAFOG) A3}
e B3 A dHEE AL B 5 At(Figs. la,
b, and ¢). ©|= UM RE+PAFOG R &4 W5l ¢
gk Wzto] AW ZA oA & HojE|o] T UM RE

239 &% I} BoE $SiAZY] WEoR H
ok mgh Akl w2 AA S EXo] A7 W
3t ARAME olHg olf= W7t LAFE AZH
(2013 69 12¢ 1200 UTC~2013'd 6% 132 0600
UTC)l A 23014 0.005 g kg o142 FaHEs
= UM _RE R HEU UM _RE+PAFOG R3] 2

5 (PAFOG)®] A A8 /i 8L A5

Table 1. Average values of performance statistics for
UM_RE and UM_RE+PAFOG for 22 sea fog cases. Here
RMSE, R, and CSI, respectively, indicate Root Mean Square
Error, linear correlation coefficient and Critical Success
Index. The examined meteorological variables are temperature
(7), dew point temperature (7)) and liquid water mixing ratio
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Fig. 2. Scatterplot of model performance indices of UM_RE vs UM_RE+PAFOG: (a) RMSE of T (°C), (b) R of T (°C), (c)
RMSE of T, (°C), (d) R of T,; (°C), and (e) CSI of r,, (g kg™").
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