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Atmospheric Characteristics of Fog Incidents at the Nakdong River
Case Study in Gangjeong-Goryeong Weir
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Applied Meteorology Research Division, National Institute of Meteorological Research, Jeju 63568, Korea

Abstract

Visibility and Automatic Weather System(AWS) data near Nakdong river were analyzed to characterize fog formation
during 2012-2013. The temperature was lower than its nearby city — Daegu, whereas the humidity was higher than the city.
157 fog events were observed in total during the 2 year period. About 65% of the events occurred in fall (September, October,
and November) followed by winter, summer, and spring. 94 early morning fog events of longer than 30 minutes occurred
when south westerly wind speed was lower than 2 m/s. During these events, the water temperature was highest followed by
soil surface and air temperatures due to the advection of cold and humid air from nearby hill. The observed fog events were
categorized using a fog-type classification algorithm, which used surface cooling, wind speed threshold, rate of change of air
temperature and dew point temperature. As a result, frontal fog observed 6 times, radiation 4, advection 13, and evaporation
66. The evaporation fog in the study area lasted longer than other reports. It is due to the interactions of cold air drainage flow
and warm surface in addition to the evaporation from the water surface. In particular, more than 60% of the evaporation fog
events were accompanied with cold air flows over the wet and warm surface. Therefore, it is needed for the identification of
the inland fog mechanism to evaluate the impacts of nearby topography and land cover as well as water body.
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Fig. 1. The Location of N11 meteorological station at the Nakdong river.

Table 1. Instruments used at N11 observation site

Measuring factors Model Manufacturer Sensor height
Wind R.M Young 05103L Campbell 10 m
Temperature and Humidity WS 500 Lufft 7m
Visibility OWI 430 OSI 4m
Radiation MS 410 EKO 2.5m
Soil Temperature WS-T100G1 Lufft 0, -30, -50, -100 cm
Soil Humidity MTA 2D255 TSE -10, -30, -50, -100 cm
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Fig. 2. Monthly average air and water temperature at N11 site during the 2 year(2012 ~ 2013) period and monthly average
air temperature at DWS site during the 2 year(2012 ~ 2013) and 10 year(2003 ~ 2012) periods.
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Fig. 3. Monthly average surface and water temperature at N11 site during 2 year(2012 ~2013) period and monthly
average surface temperature at DWS site during the 2 year(2012 ~2013) and 10 year(2003 ~ 2012) periods.
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Fig. 4. Monthly average specific humidity at N11 site during 2 year(2012 ~2013) period and monthly average specific
humidity at DWS site during the 2 year(2012 ~2013) and 10 year(2003 ~ 2012) periods.
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Fig. 6. Monthly average water, air, surface temperature at N11 site on fog days.
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Fig. 8. Flowchart for the fog type classification algorithm.

Table 2. List of fog types used in the classification algorithm of associated primary mechanism, as well as definitions based
on the fog formation

Fog type Primary physical mechanism Atmospheric character at the onset of fog
FRT Evaporating precipitation Precipitation before the onset of fo,
(Frontal fog) P g precip P &
RAD Wi d below 2
s Radiative cooling land ind specd below 2 m's,
(Radiation fog) clear sky

Wind speed over 2 m/s,

ADV Warm air over cool surface .
. sudden decrease of air temperature and
(Advection fog) (water and land) . .
sudden increase of dew point temperature
EVP Cold air over evaporation of Increasing air temperature and greater increase in dew
(Evaporation fog) warm surface (water and land) point temperature
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Fig. 10. Frequency distributions of the onset of fog as a function of time for the 2012 ~ 2013 period.

24]

7ok 7]

=
[e)

Aol 571 %

o2 fofsl Hrto| of# it o]

B 3AEe & vl

ALt BARPY

o] Uehyick

K 7397} b Lhebgtek ol97 3

5

1o =

O
a2

7
7] 9B A

E5A

i3

71 QW) A1
o0& vehgeh QrEos

=]
-

=
T

%) grot A4

70 A

=]
U

—_—

Ao

A1) A R R 911e 72

By
=

=
<]

s
B4

[¢]

<=A)7

5 =m glo] Alolx] B} w7l
Fel N1 A08 Bolo| L, of

X

747

25 Al7to] SARE HlREe 2 A Ltk Ao,

Al

&

Al

3L

5

/‘\_]:

e

1
=

oty



666 R IR R e S I R L £ S
12
11 4 o
10 1
(R
3 s
I —|7
N
c 71
S
g
3 5
€ 4
2 4
N 1
L °
0 T T T T
Frontal Radiation Advection Evaporation

Fig. 11. Duration of fog event for each fog type.

o 7] s s 24 oo A|mEa} wE sk

of|A 7“:”-0] 4221 0 2 HhgE)y] wjRolck o] Zke
2 AT o 4 gl AR T Aol Wele 5
719l e E} Y w2 UZ0] opd E31z|0] uli) &
ghg 71 i AR Aol e wiruEe

A7Le- i) upEst o] cif e AES| A4S
g0 2 hISk= 7] Qbf efolm, 1 ARk 9k
Fig. 8ol BlI3h = Q1520 Slejolld] 2|3 BALR <lgk
AE0] MOl A RE] AR o 5 lek Ul
AR o) el E5] BARD L HreiAAL, o]
% AB] 4o wfef tiepsia Hakael €le] el
7} 2 3k 2= Q)

ole} o] Eakzle] 10 & HIAIEH= o}
oA =Sl 2451 e 7Vdeas FRet
5] QPN S8 A BR7) Sl ol sl Table 3
oNrtE NI 241 AFE QU AR 2 7V
“1?01] it SACE, Ak FEEAE FHaL 2agh
A Sk P A arRsloR & TR e
ofg] 7R} itk & frellME 71 71 es =4
517 oL QPN Aol 7HE 2 71018 ok 2, B
e e Akl P A A 241754t ols

o wisjego] oiigt HekA 22 a3k

Plg sty

SKel
155

7122t o) 457] Bl 7lofeh 2k 3
oleh e} ol £ AL 3] 25} g
Ut AR 2 4 glek 712t o] L= )

£ 5] oI FPH WA ThE QIS Hek bl A A
7120] o7 L= Bk 7] Uk 31l T 4= 91

o 2 Aol e ol
7t 2R oS sl LA
PAEIGE AT o]
ARlol| FA% 718 ko Qlel ol Lrrt AR
ek wehd The QbS] vl bl Wy A 245
oke] st 7] o] Bt o)L LEHT}546°T A Lt
e 015 bl 2lo] thE QPSS obf kA 2412
A% B 0o 71A| et o |7h ZeRs Ak
e & 4= A3k QPH Y 2 241 E9E BaRbfe)
Z710MH 9] 7|23} ol&y] 2% HAR= e RS
7HR| AL QJom, EAL QW Hat &% HA}F0.23, BT

ZF0.322 7P 22 7|23t oA 2k HARE 7RI
X ulE=st 7|k} ke 7o) wht =4t
of ofs) ue] wjRel REZ B} dir)E Lt
2.69°C =7 Lpehdth R1EE0] ARHL thrlgo] wE
3 o PRSI o] Feblis Qb R 2417 A A o]
TN AUSS mEs S HIAAL 71ek A

o= wpEsla 53t 3]
ol&H 2= AsEel A
ol WY AH o] He



SR QPN A 7V B A A S B0 667

Table 3. Variation of meteorological factors for each fog type during the 2 hour period before fog onset

Difference of air temperature and dew point temperature (C)

Average Dispersion Standard deviation Max Min
FRT 0.54 2.24 1.50 8.95 0.01
RAD 0.23 0.10 0.32 0.98 0.00
ADV 5.46 10.37 322 15.30 0.64
EVP 0.29 0.87 0.93 9.00 0.00

Difference of air temperature and surface temperature (C)

FRT 2.69 26.77 5.17 13.30 -3.50
RAD -0.62 3.71 1.93 1.80 -4.10
ADV -0.06 9.16 3.03 8.00 -8.50
EVP -1.37 3.34 1.83 9.00 -8.40
Specific humidity (g/kg)
FRT 4.77 4.79 2.19 9.47 1.76
RAD 6.80 9.09 3.01 12.04 3.76
ADV 10.79 39.50 6.28 21.54 1.00
EVP 8.34 20.82 4.56 19.60 1.00
Wind speed (m/s)
FRT 1.29 0.74 0.86 5.60 0.10
RAD 0.71 0.13 0.35 1.90 0.10
ADV 2.06 2.50 1.58 10.50 0.10
EVP 1.05 0.37 0.61 5.00 0.10
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