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Characteristics of Sea Breezes at Coastal Area in Boseong
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Abstract The characteristics of the sea breeze were investigated using the wind and tempera-
ture data collected from 300-m tower at Boseong from May 2014 to April 2018. Sea breeze day
was detected using following criteria: 1) the presence of a clear change in wind direction near
sunrise (between 1 hour after sunrise and 5 hours before sunset) and sunset (from 1500 LST to
midnight), 2) presence of thermal forcing of sea breeze and 3) no heavy precipitation (rain < 10
mm d'). Sea breeze days occurred on 569 days for 4 years. The monthly distribution of sea
breeze day occurrence shows maxima in May and September and minimum in December. The
average onset and cessation times of the sea breeze are 0942 LST and 1802 LST, respectively.
Although the 10-m wind shows clockwise rotation with time in the afternoon, the observed
hodograph does not show an ideal elliptical shape and has different characteristics depending on
the upper synoptic wind direction. Vertical structure of sea breeze shows local maximum of
wind speed and local minimum of virtual potential temperature at 40 m in the afternoon for
most synoptic conditions except for southeasterly synoptic wind (60°~150°) which is in the same
direction as onshore flow. The local minimum of temperature is due to cold advection by sea
breeze. During daytime, the intensity of inversion layer above 40 m is strongest in westerly syn-
optic wind (240°~330°) which is in the opposite direction to onshore flow.
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Fig. 1. Location of observation site. BS (red star) indicates a location of Boseong general meteorological observation tower.
The Landsat 8 OLI surface reflectance image (https://earthexplorer.usgs.gov) shown a region of 24 km x 24 km of BS.

2007; Papanastasiou and Melas, 2009; Azorin-Molina
et al., 2011) Adams (1997)$} Miller et al. (2003)°] <]
3 AE T T W F dY 5o d+H
vl Qo) #lFe] A7 Fxo #3 AFeE F2 FH
Zo] oFgt 2HoA e Eue) 2] RdS &8
g AFE @717 A6l =] dth(Zhong and
Takle, 1992; Tijm et al.,, 1999; Prtenjak et al., 2006).

SUlA aFFol A A= 1990 49 7
2 Bdg o] g3t A7t Wol o]Fo X th(Park and
Yoon, 1989; Moon et al., 1990; Park, 1990, 1992; Kim
and Jhun, 1992). Park and Yoon (19892 2141 &l &
ZF A ZdS shdste] 3 vkl st i
5T WHels 1Fsh= ATE S8 Park
and Park (1991)2 &3 T3 wlgho] ofgt A3Y of
T3]l A bAoA s FFo] YEFES Bt
Park and Yoon (1991) 9A] &2l gk AHS] 3|t
7F B sl §F0] FElo] wdEhs Hylow 53]
aiQte] A9 ALHE At BT T Tl o
g Fhell FF] afFo] gYds BTk 53
S H2] = dAe AE AYS TR 1
el A #5 AR} vig gholy AR E o
ste] alFFe] F Ao 545 A7 HE 24
gk Park and Chae (2018)2] ©717ke] ARl A<} Ryu
and Baik (2013)°] A& = AHlA 553 ot
FF FAFTE 1 FEAEE 72 RS o] &5t
o BA¢ A7t Ao

a=714eks o7l A209 13 (2019)

U9 SE5F @A EAo A3 AFEL YRR
T vigo] st oA ©r17ke] 1T ASAE
S o] &3 AF viE ATl A BHEAEE BA%
AFo)AY £ md S 53 Ao FAH 3
< B A7 B AEE o835t T Y Al
7] 5] A Fxe AFH EAS BN d+e
ALl glth 20139 129 BA SR A€
B F1RSEE AGAAATH 300m =7
A F 11 x| vl 2%, F #So] o]Foix]
3 9len FF 749 Al s g7l 2E A3
= A& 75 gth

B AT H5HE g 3RS TA ALk
437 BEAEE AFESIY BA EQE A GeA 9] 3

ol w2 3

BN
>
M
o
v} OW'
i

o

of

21 &EX[e}t X2

B TSRS Els BSH, BS)ol A€
=X (3446’ N, 127°13' By Ao 2 el e
o] HA 9 x5 ATHNIMR, 2014). Figure 1<
SA9] fx o #EA] FH] A Y& HoAFETh &
g FHOZ 15km ol =02 FAEY X
TZo® WAL Tkm A= Wol ok el HEH
©2 °F L5km 2ol SR sleto] f1A]ska Sl

| ARy A )



SEEROE

Table 1. Location of observation stations used in this study.
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Station name Latitude  Longitude  Sea level height =~ Height of thermometer =~ Height of anemometer
°N) (°E) (m) above the ground (m) above the ground (m)

Boseong ASOS 34.76 127.21 2.8 1.5 10

Gwangju 35.17 126.89 13 - -

Geomundo AWS 34.02 127.30 9.2 1.5 10

Geomundo BUOY ~ 34.00 127.50 - 34 43°73.6"

*/** height of wind direction and wind speed observation on BUOY.
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INPUT data :
Surface daily precipitation
amount, near-surface win
ds and temperature, sea su
rface temperature, local
sunrise and sunset time.
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Filter 1
Daily Precipitation < 10 mm
Passed *
Filter 2
Tland day — Tsea,dax >0 OC
Passed ‘
Filter 3 (Onset)
Between LSR+1 hr and LSS -5hr
a) WDypgore > 240° or WD < 60°

or clam (WSy e < 1 m s1) Rejected
b) 60° < WD, < 240°
c) WDg> 30°
Passed *
Filter 4 (Cessation)
Between 15 LST and Mid night
a) 60° < WDy, < 240°
b) WD,,, > 240° or WD, < 60° or
calm (WS, <1 ms"!) during 2 hr
Passed {
Filter 5
Between onset and cessation
Winds remain onshore more than 4

Rejected ]y

Rejected

Rejected  mmmmmmly

Rejected  mmmmmmly-

number of hr
Passed {} v
[ Sea breeze day j [ No Sea breeze day ]

Fig. 2. Flow diagram of five filters employed in the automated sea breeze day selection method. WD and WS indicate 10 m
wind direction and wind speed. The subscripts now and before represent current time, and previous time, respectively.
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Fig. 4. The mean diurnal variation of wind vector at 10 m

and 300 m on the sea breeze days compared to the non-sea

breeze days.
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Fig. 5. Histogram of (a) wind speed at 850 hPa and (b) ATy, for sea breeze days (red) and non-sea breeze days (blue).
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Table 2. Monthly average time of sea breeze onset (Oyipe)
and cessation (Cype) during the 4 years (2014.5.1-2018.4.30)
at study site.

Month Sunrise Otime Sunset Clime
(LST) (LST) (LST) (LST)

1 0701 1037 1708 1715

2 0646 1022 1737 1737

3 0625 0945 1815 1817

4 0600 0908 1859 1822

5 0531 0923 1930 1838

6 0502 0843 1930 1852

7 0500 0817 1914 1825

8 0517 0916 1844 1844

9 0554 0945 1815 1816

10 0641 1005 1753 1733
11 0707 1025 1730 1709
12 0730 1038 1703 1713
Average 0611 0942 1818 1802
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Fig. 8. Half-hourly hodographs averaged over all sea breeze
days for a) Q1, b) Q2 ¢) Q3, and d) Q4. Blue numbers
indicate time of day in LST.
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Table 3. Number of sea breeze day (N) and mean wind
speed at 850 hPa (WSgsq) for synoptic wind quadrants.
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Fig. 9. Mean wind speed profile (a-c) and mean virtual potential temperature profile (d-f) for each synoptic condition. The
profiles of the non-sea breeze days are shown by dashed lines, while the profiles of sea breeze days are shown by solid lines.
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