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Abstract “Gangwon Yeongdong Wind Experiments (G-WEX) Pilot Study: Downslope wind-
storms in the Taeback Mountains, South Korea” is promoted based on joint organization by
Gangwon Regional Office of Meteorology and National Institute of Meteorological Research
and participation by 12 institutions to understand the mechanism in development of Yeongdong
wind phenomena. The special observation (G-WEX) involved total of 5 intensive observations
in March 2020 and April 2020. To collect the data necessary for the research on Yeongdong
wind phenomena, (1) high-resolution surface observation network was used to examine surface
wind and (2) atmospheric soundings were observed by using Rawinsonde, Wind profiler, Wind
Lidar, and Drone. This study covers the detailed information on the special observational experi-
ments for downslope windstorms in the leeward of the Taeback Mountains, named as the Yeo-
ngdong wind, including the observational strategies, experimental designs, and pilot studies
during the Intensified Observing Period (IOPs). According to 2020 G-WEX observation results,
downslope windstorms were observed in 2~3 km of upper atmosphere when the strong winds
happened around the top of the mountain near Daegwallyeong. Also, dry adiabatic expansion
related to downslope windstorms caused temperature rise and led to formation of an inversion
layer in altitude below 2.5 km. Bands of strong wind were located right under the altitude where
downslope windstorms are observed with temporal rise of the temperature. As these are prelimi-
nary observation results, there needs to be continuous related researches and high-resolution
weather observation.
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Fig. 1. Network of the observing sites in Gangneung and Daegwallyeong region reporting measurement data during G-WEX.
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Table 1. Station name, sensor model, location, observation elements and collecting agency.
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Table 2. Dates of the intensive observing periods during G-
WEX.

Dates
I0OP 1 2020.3.12.~13.
10P 2 2020.3.18.~19.
I0P 3 2020.3.20.~21.
10P 4 2020.4.24.~25.
I0P 5 2020.4.28.~29.
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Table 3. Information of observational schedule for each on air observation instrument.

Instrument Location Dates Observation time (LST) Observation
(sensor model) (*Gangneung-Wonju National University) count
3.12./0900, 1500, 2100 5
IOP 1/2020.3.12.~13. (*1200, 1800) (3
3.13./0300, 0900(*0000)
Bukgangneung 31872
(CF-06-A) 18./2100 s
Inje 10P 2/2020.3.18~19.  3.19./ 0300, 0900, 1500 *3)
- (RSG20A) (*0000, 0600, 1200)
Jinbu 3.20./ 1500, 2100(* 1800) 4
sonde (M10) TOP 372020.3.2021. 551" 0300, 0900(*0000, 0600) *3)
Gar,‘g“elung‘_w"“J“ 4.24. /1500, 2100(*1800) S
National University 10p 4 /202042425, 4.25./0300, 0900, 1500 b
(DFM-09) (¥0000, 0600, 1200)
4.28./ 1500, 2100(*1800) 4
10P'5/20204.28.-29. 4.29. /0300, 0900(*0000, 0600) *3)
Wind Cloud Physics Center IOP 1-5 Routine observation
lidar (WINDEX-2000) (10 minutes interval)
Bukgangneung
Radio (RPG_HATPRO_GD. Routine observation
Cloud Physics Observation I0P 1~5 . .
meter . (10 minute interval)
Station
(RPG-HATPRO-G2)
3.12. /0900, 1000, 1100, 1200, 3
Drone Odaesan IOP 1, 10P 4 1300, 1400, 1500, 1600
(Matrice 600 pro)
4.24./ 1500, 1600, 1700 3
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Fig. 2. Synoptic weather charts chosen in the strong windy condition at the mountain top during IOPs: (a) surface, (b) 850 hPa

and (c) 700 hPa.

Atmosphere, Vol. 31, No. 4. (2021)



368 AR

o
ofd

ry
J

Table 3= Z571°4ES741] 9] TS st
. IOP-12 2020 39 12¢ 09/«]#—\51 39 13
A7 A EJTH 39 1Y 124 A4
2= o B3¢} [0OP-1 Alzézcié A3l
3L 13A] FA7H-FA ) e
. desdE 5%, ﬂ% oA Zl
09A], 1541, 214, 13Y 03A], 09A] 53], 7&%%%%
129 1241, 18A], 13Y 004 & 33] #A=3S
A2 129 09A]5-FH 18/\]77}X] 1*]7 7+

=372 APy EFoR 010}04 164]

guﬁﬂ RINAAFAL)NA 63 BZ=31T)
A 712433 S90S H&tﬂ Zhr]
B, d=x2gdy, d=golt; A5 ‘éa A543
3 s FARE 7+ NS 7}7}2 2} o] uuH
2 &3] AA7e 2 ATEF T EGE I=T| A
X}EOH gt JHSH 3= 7] Wl A
o}‘O:] oTr‘O]'ME]’.

[0P-2& 2020 3€Y 18Y 21A]9] A1&ste] 3¥ 19
o 154 288tk 169 124] 7 %Jxl'ﬂﬂ &
b A5 A-F AR S S 4FHY + 7]
st oy 144] A3 = oFshrt 04]*0}51
Fastdnh 179 AFl st TYUEHES A
3z ‘JHPE &0l 71t A7|¢el w2 FEIAHER

Ao} 16A] 304 A5 dFdlolA] F57dF el
];1 2 18~19Y AFH= HAAE XH TSl AL
0A) 7P°J;<]H1—7]/g- 22 =A== A4 33
TS 24 o}°iu} = 199 09
_._g_sl o:]] ]
7y A HA] 74E
33t 1541744 BE5S o
otk AE, #YEY o dIAE9} 43 v
A5E T HYE
A4 18 2141, 199 0341, 0941, 1 5
AF AHL 199 0041, 064], 124] 33] &

W
mgo.u
fz

ﬂ—‘_z
in's
ko —d
o
ok 1o,

nZi
é
_L4
rir
2o
DA [ T S N T R R e B O

PO Oi 3

O

e

H

ol
_,_‘

jud

[e)

O N ot S
_0|L
_8,

Jo o
_°, ru{o

5 Lo
R

fp 1 o

%

o
i
=
fr
4o
o
offl
o ©
2

T
OlrU 4

AN o X R| oMo do fo, > fo 55 poh o K AN

_O|L
>
kd

3Y 19?4 154 10P-3S 913 12} AES Aast9]
th 2093 219 7Eo] dAEIE oy A= 3
A A A AhAe 5 D7l oF =

5

o= U

A
aelste] #AE5S BRIy 209 094
How F=S A} dSd e B4, oA,
E=GA A 204 1541, 21A], 219 03A] 097] 43]
ZEAFY AL 209 1841, 21Y 0341, 09A] 33
#Z31ATE SNSE B8 AAIF A8 FHe B4

A QRS yERsEL S 7o s, v
dEH AR S Fo AAE Akl gt o
Hke] QAR B £ Adsiitt. FUAL7]
A dEI= H5EE ARS 272 A=Fo]
BFHG F)AN FFER Al HEAAE G2 6]

sh=7148ks U7l A319E 4% (2021)

\
nd

Alsk ou] B=74

oA 1A= W7 3t3lT.

IOP-4= 202013 49 229 17719} 249 13A] 30%
A AA A 1 éﬂaﬂr HAeds5 FdAF 55
AESAT T2 49 249 1549l A|&ste] 4€ 25
d 097 FEE 7é }Oﬂoﬂr e AES 7456}04
ISAI7HA] 4dste] B3k ol TS5 #HUAS
gle} s 10P-19] o]o1 ZHR R NAEEE 2ot
Aot Yt BE, A, IEAHAAM 249 15

Al, 2141, 259 03A], 09/\] 157190 sﬁ JedTuE
oA B2 A3 3A]7ke] AZHIE £ 242 184,
254 00A], 06A], 12A] 43] #=31Y D} INFEES

LA AN A % %HM)OM 249 15413 1A17E
Ao R TN 33] BSFat AN
£ SNSE £ X]""“’i TEHG Avgol gk
AHE AFsIG AL Fa oA AE = 249 184 AHE
HPeFHEY 249 214 HFHAEHHARE FF
O}M‘:]'.

2020 49 28 15A1FH 4€Y 29¢ 09A17HA] 1OP-
5 YA 27Y 144] 3 v‘% S ?6304“2 A%

T= =2
Tt s BT, A, JAFA-AA
28Y 154], 214], 29Y 03/«] 092] 48], 7, %%Tﬂ% A
e 28Y 184], 299 034], 094] 33] F=3}ATh
Figure 3= IOP 1~52} #Zo|A ti#d XA X7

@3 t7) sk vkl A E50l deee o

¥ A AQEY CIFARE Btk oF AR
FARIAR, F AY A=Y 9 920 F
o 9 AwSt TEgre e FAAKL. ANE
o MEE SAES] MZ, F LT 0-1 kmE 54

N
2

E, 12kmS B ﬂ@ﬁ 23 kmE =T
¥ 283 3~4 kmE w7HA §],1\1—_L§_ FA5EA
lﬂftﬂ BEE FA) S AAE Do} 85
%o] Aysglol] whe) vfgre] Jko =
= Axo] WAl Aot ol¥ 3 54
H] = %é}—&ﬂ &l ZRoA dEd &
FItete HF AL nhgol SAsh= 4
o] J=7F wobgel met At At FoEL
oty #=skAl vt webM Fig. 3= 10P
~53F ASOA AR HASH FAAe A, & 9
Aot axd g ARE AFE = Aolth
Figure 3014 A% gl 9=d|2] o]l AZ+= IOP 1-4
Ap BZol| A BEF vszsie) glls] T A%l
R A kmﬁ}Xl e 32 5% UPeR oF
st FAdo] 2~3km Aol =L o ol
= 4 ARE
IOP 1~47} 3=
Mo B3 AmE A G v 3
7he FaEolN = ﬂom RIS
2 AEE AF A A Oﬂx Azo] A} 1 &

m;m
“é
_1
é
Jl

SRR
ol

m@méwﬁgﬂmmmmaa
NIO F—{U Cu.u _4
rx —l>

Y oly
k)

u:

—_



A A - - de Y - AlEd 369

(a) IOP-1(12 March 2020)

Latitude

Latitude

Altitude (m)

Longitude Atitude (o
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200
(c) 10P-3(20 March 2020) (d) 10P-4(24 April 2020)

i . " » L "
" f f
Bukgangneung

sTeN

4
2

Latitude

T

Longitude

Altitude (m)

1200 0 200 400 600 800 1000 1200

Altitude (m)
0 200 400 600 800 1000
(e) 10P-5(28 April 2020)

7%

Altitude (m]

0 200 400 600 800 1000 1200

Fig. 3. Trajectories of Rawinsonde balloons at Jinbu station in the cases of IOP 1~5: (a) 12 March 2020 for IOP 1, (b) 19
March 2020 for IOP 2, (c) 20 March 2020 for IOP 3, (d) 24 April 2020 for IOP 4, (e) 28 April 2020 IOP 5 (Altitude of
Rawinsonde balloons: green arrow; 0~1 km, purple arrow; 1~2 km, yellow arrow; 2~3 km, and red arrow; 3~4 km).
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