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Need for Atmospheric Boundary Layer (ABL) Turbulence Indices to

Support Urban Air Mobility(UAM) Operations

Yoonjeong Choi’, Doo-Young Kwon', Wan-Sik Won", Song-Lak Kang™,
Woo-Sok Moon™", Ji-hoon Shin™

ABSTRACT

As research on urban air mobility (UAM) commercialisation progresses, the importance of
meteorological information for operational safety has grown. UAM will primarily operate in the
atmospheric boundary layer (ABL), where surface effects generate turbulence distinct from that
at higher altitudes. Here, the inertial subrange is often unclear and turbulence irregular,
limiting the applicability of the eddy dissipation rate (EDR) recommended by the International
Civil Aviation Organization (ICAO). This study reviews aviation turbulence concepts and ABL
characteristics to build a diagnostic basis for turbulence at UAM altitudes. Low-altitude
observations and prior studies were used to identify turbulence features relevant to UAM.
Alternative indices, such as turbulent kinetic energy (TKE), were also assessed for effectiveness
in capturing turbulence dynamics. These findings highlight the need for quantitative,
physics-based metrics to complement EDR and provide essential data for improving UAM safety
and meteorological support.
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600 m Afe] (¥F 1,000~2,000 feet AGL; above
ground level) I=& H|&ole= 28 f9E 7[Htoz
SICHEETSE 2020).

BAAR] UAMY] 2% 1= 7VdslollA A==
719] AR % & ‘714 AZE(atmospheric boun-
dary layer, ABL) Ol elldsk= SO0=2 X|HHO ZHE]
oF 1~2km 11%=0f| 0|2+ HRFHEY] FoIRE oujilth

A7 H(International  Civil  Aviation
Organization, ICAO)9| FTFFS A3t H&A4 A3
H (Annex 3)°l 9lotd, FFHAZH(aircraft
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observations and reports; air-reports, AIREP)S]
T4 24 F sPURl dR(turbulence)= i oUA|
AAkg&(eddy dissipation rate, EDR)E HIISIEE
FAEo] Stk (ICAO, 2018).

EDRZ 33719 Z71u A 53 TA Yl ¢72
£ A7 U= A#=, dRtdo= 7] ol
AE 0014 1 Al g ZH=t}. ICAO Annex 3
qrE= $8F 258 &37I(medium-sized trans-
port aircraft; Boeing AR B7372} AirbusAte]
A320 5)9 & FAS 7]1&#°=2 peak EDR #
0.10, 0.20, 0.455 ZZ <RHlight), FXHmode-
rate), HSHsevere) W7 HE9 7|E0=2 A5t
Act. By 2FAR SZo] AAR Afteks 51
e F3719 FA, &%, 1= 5o ==t g2
4= 9ltk (ICAO, 2018).

Sharman et al.(2014, 2017)2 AA| g§57o] =
7= T35 dF Aol 9A EDR #2 285 Yl
F TolA 5 A T Ao o2 ZIAPINEL
(pilot-reports, PIREP) At=E EDRI} H]|ws}rt.
Adog ol HFARl 7S AL
v, HuE UF A%t AlESsE EDR #Hke] HApt
ARz el vehdol w2t 33718 dAg 475
g =7 A9 Ba/ol AIE Ytk ES
PIREPZ ZZA] 4%l A7t vigd== ZAe=
M AT = s et 22 ddolzte 1 A
Te HupEE gE2A HuEe F¥e IeKSplit
et al., 2021). EDR& 34149 35 ¢ Ax= 4
IE o, dukERl FEF 258 T3V %
X794 PIREPHS] Hlw ¥ HFS B9 &4
U= A#Fo|EE, o]F ¢ AFS mItel= 71 5t
2, & WIAASN = 1 2827t 3856 ASEA

<

’“XE

Kim et al.(2024)2 K-UAM AZA|Q1 1504
B3t vl Yolei $3le] EDR 24 A7% 4
Wstol el Aist 9 AQWL, B U
shEBol OfFt U Al BA0E UAM AZA9 W
% E40 o] = AAFES AASATE 2 o)
71AAZIA olmdt B, Aokd AES TEFH=
o] U @bl 93 5 240] e o

L

| = glont sLus] AARIA H7le)
1 ejete] gbg meld

EDRZ AFA9 U7 4o ARG A2 &% A+
AR F=th UAM 713l 2717 & J 2=
Qlsto] e e 2NN E Aidos & FkS
k- 7hsAdo] om, 27 110 sigsk= th7 1A
22 UF9] 4oj ;<457} ZH1 Al Z7EE #HEAo] &
B4 Hlth &3] t713ASIA = E=Y BT
At HgdAge R Qlste] B HAZH & A=A
%= A7E gol, a3l 7lRkste] Aeojd
EDR A#7} th7138AS W UAM 27 &3 = &
agAe] A= Bt |Waddt AE7F 7EHChu
et al., 2025).

Won and Kim(2023) ¥ Kwon et al.(2024)-2 St
7} VFR(visual flight rules) 3]&& $4°02, UAM
27 A=A 9 siEZol 25t YTAo] B4 S,
H718A1S W v ©sAdo] ARt Fo0 2 YEehd
F U= HAth ol H71BASe] wiA 71 24
oy} AP KQlof| et Aol thgjt +2E 7t
4 & Qe AARIT 7] AFoME A1k FF
719] b SHE {5 =AHR] I 7 E
Algol "iHelo] AREUOH(Cho and Kim,
2020), o= T4 AT AFe 289 UAMII=
FYH HL8E = Utk UAM 3 8ol Agst
45 AE 43S Hoike d713ASA HEk 2ot
=3t olsf7t AgElojof & AR} Qick

2 dAqolMe AT AANA A= T
T 4579 T UAMo] = 3sH == 713
ASY 71 B4, 3181 A7 13ASY d=Y SF%
BeE U 4= Qe of7] 7HA] Aol tis dolE
ogi FF ERol Ut olshE Wi, Wr|IEAS
W] 5 ERF9 Ad &2 A3 AR Al
SR} gitt.

. 2 8

2.1.1 g3 HR g

3 UF g7 B BRskn A4S Fuel o
o

7] 9=08 olslo] FTr|7} =3l ojHL TEY
S AL IAAES ousttHLester, 2013). °o]= T
gt A5 gol 3719 AA|, 1= uﬂx} HgAZ
olg 5= FIT & doH, olof mt YR= T
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of 723 714 848 ANHT 9
o) URE 780 9% BAgle] B9 BE IE
o BT 4 glom, AZHoE YAHA ok
S7} Shsol] who] 2FAk] A QlA9h 3}
of gt

ICAOQO18)E #87] WelH 25Aht 570e] A
ot £EY Aol tet uiel UAS BRst
qlom, 7 S#e B39 HE, 1T W 5o

1o 3o

¥

D A7d O 2 5 F¥ 3R

54 WHHCIT: convective-induced turbu-
lence)i= 7%t 57} HIF7H EAlSh: AT &
o] i 5 WiRollA WAYS) ol FAJE wA|
28E0l= TVl AL EEEE 7 =5
UeH, 53] 1k A5 of &% {IsHA
Zr2%t 4 QItiSharman, 2016). 3HH, L2 FH 4
Z(NCT; near-cloud turbulence)= & W7} o}
d o E= 35 A9 dZolA sk, o=
gF 159 FHEE HA= e dF] {5014 5
e R s FP=HE= 2w dHA Ut
(Lane et al., 2012). J®xA oz A9 L= 7
Ao A= A km BI7HA] A% GR7E vERE 5= 9l
on, o= AlIZHH o ® FX|5l7] of# g dl&o] Pt
= HollA =7t =0k

o

i
]

_l

ot

A 71

il

)
T

2) Aotmt di

Aohat U =(MWT; mountain wave turbulence)
= AGol| 93t 7] 552] fgoz Qlsf WAyt
AE7} =2 ARS 7FE R 2 Higho] st tf7]S
< WS o P4 FETE A =, ol=
a5 B A5 S AR A5 A
t}. o] IHojA| ATyt BISHAY F7] f-5°] B
el -, HlFE FYoAE AEe GFTt A
3} 4= It Worthington, 1998). 3] Aleta} W=
TE50] gl HHAE AT 5= ot

HA HHCAT; clear air turbulence)= 50|
= AL F7IoA WS dREA, & diRd
AR A5 sHe A3 e 1 dEAoo 9
of ATt EHo R AE 7)F FHolu A5t 7]
PAEE QI3 AMY J5olA T "t & o 3
A E=77E A DS, AlZE J5 glo] Ik
2ol 2FAPE AEsl7] ofgtt. AAE FH R
H|gY F o1 glo] WS 54 B 59 Alrs /i
She 8 R f802 Z dA St

4) A1% i

A% F(LLT; low-level turbulence)= A FH
29| t7138AS HolA EAsks GRE, 7148 ¢
7ot 94 TR vAYSo] EHow gsto] 1A
k= @AYo|tHLester, 2013). 71AA W HAYUZEC
& WAoks A, AW uRE Ag 2308 <l ¥
7] ZF0) o] A WAsks dRE, A|# Fo|
A19] 733t vigolu ARl AJLeE G A=t A
2t} 83 G fAUZOE Wske F9 HYEA
of 9zt A& 7tEE F5 717 TS A=
FE, W2 oz gy A% oA FAAF W
&7 DdelA AEH AN E FR1e GRS
AT 4= Stk o]ERt AX: Ui FE oFS B
9] 3710l FFZ P o= loH, &3] ZAAY A
HHo] Esta ExAe oAM= ¢ #2771 H
& EqfEste] UAMT 22 AAx g 2ZAAC]
A 8471 E & 7o F7HERL olsi7F 28T A
ojt}.

2.2 718AS
2.2.1 HgH H9

713 AS(ABL)2 AEHY] -] JFS W=
7] Fotso= AolHrkStull, 1988; Wallace
and Hobbs, 2006). 32 & A4 7|34
B3t A5 7R HERRi

UZ o] HF EAf ool AEHS dREALRE
7kgE1l, o|= Qs X#H A2 H7 7t dR=E 7t
gEch gurdog 7|FAS AA FAY <F 1/10
o] dFsH= o] AHEZ(surface layer)] ¥ 7]E
(thermal)®] ¥¥+= E9=(mixed layer)S dol At
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S7](free atmosphere)® JESH} 2971 dA4sH
S5 oA TS 2= A7 Alelole
3t FEES] Fo] o, ARFOERE A5 AT
g 7|27}t ol FEY] o|R], FAHe R ReEE 7
I o] wt AA{Hi7|=9] Y H=rt Agdck
AFH71= AP 4 712= o= Fk =004 o
ol &5 &t HA] 7| HASLE EoteA
=, ol AFH7IE gF 23ste] Eok2rt. o]
g W71 BASH AFH719] 3717 Hole B2
2] d(entraiment zone)2tal Sttt ZIpHOoZ g2
g £ WFASS ARS, TS, U= +4
HHFig. 1 a).
9, A& Sole 3G duEAPT AdE, A
2 A& AWEAE B9 t71E Ad 5=
ovAE W&tk
o|= QlIef A HH &= th7|H} RolR|1L SFYSE
(stable boundary layer)°] 8=, of7t B9t HAb
AR T ARells 510 °§ e =50
Bt R AAEAE 95 AEE BodS(re-
sidual layer)o& &3ttt HolZ Hoﬂ A= ¥
TTE2E JIH= |ASHL glov, E 7129 A7)
£0l9] oJ5lo] Qlo] 73t oF=o] ZzukS 9|5}
9lo}, @/ YAHZ(capping inversion)2& HEr}
%, B2 g ot 7AASE S, FoiS, 2N
HHFOoE o|Fofxrt (Fig. 1 b).
oA H2Z g SAJo|A Fote] 7| HAT T

_4

R_Il

LT/ / L+ /0 7
2 ML s AL
?SBL }
LSENG L N,
T [} T 0
(a) DAY (b) NIGHT

Fig. 1. Schematic of typical vertical profiles of
temperature (T) and potential temperature (8) in
the lower troposphere. The profiles illustrate
conditions in the atmospheric boundary layer
during (a) daytime and (b) nighttime. Adapted
from Fig. 9.16 of Wallace and Hobbs (2006)

€ di713et Ao alEls RS ol Fxolt
AAZE o3t T2 FSHL oS B0, Bre
208 £t 2r 9 $£27] 7 mandiir £
3 Z]lo] 7hssitt. EY, ofRt oV ARl wIbA
o] A o}t FxHtoE 7| AAZS olsfsi= A
L FAA ABre 2835 AFsAY s § Yot
d&ok= o 93 SHAIE 71 4= Stk E9], W]
= WE vlgsks AT wES od 238 1
2fgihd, o]|gt T 7id-2 uhe- AlgkHoln A

2.2.2 MO LI |BAS

FAO AEH 2712 FHog Pt viFEdS
yzsta ok 9 &0, #=Ql vt 48 &
A= S km RO SAE Ale]of] il FZo] s
o] YAJsff glom, ol= & HF-FA|-HFOE 0]ojX]
= ARHY EAEH HgE 9ufeith o|et HEo,
SA| U5 JA] XF9] 718, EY 9 A9 Bx E
A o]& WA Bl weh F7HAQl vt do] EAE
o}, o|Zgt A HEHY vl AL 4, 78, 2559 A
D o] AJolg WAAIZIH, ol & H7|FASY
BT ARoE ¥ WA Hek

0”\1 e A NEE 7 AS o] FA1H
E0 oAt JFE U= A= 7Pge
dlE Eo], A =2 g A1t dof &= A
FE 22 Qlet FE Z8A(latent heat flux)
3, @Y EA(sensible heat flux)= Z4
SHA Ert o]& sl ti71EASY UE Eol= AT
Aog dopd £ 9lout, 37| FFE o =4 vE
g £ %E]— o]—Z]U]— O]E{c‘)l— = 7]—7(—] (o] Z]_-E E]—',?,L;Q
Kol ZAT ASo= HYstA] ALY 9t AR
= Stk

55| A® HFAPY] FUt =2 71 EASY =
o|Ht} 3~4H] o4, & thEf Skm oY Afole
ZFE £3Hmesoscale circulation)o] BT <= A
ch. HEAQ dZ 3153 (sea - land breeze)o|L} At
ZZ(mountain-valley wind) 5°] 1.2, o]t &
22 A £ 2 27 slojA 9] dRebe o
£ 849 dRE FEgih o= <l Hr1EASY
A7z ES A#FY HFA, A9 Adolgt
Y 94 59 gloZ Qg 7129l wAH Fx
k= e S EY 4 Uk
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EF, B A} ofd T80l EAS 2ol
t d713AE) 70t o] B B Tl
ok FH9) G ofjzh 780 833} SIH]
ue A1 o oA 28, B T2, 99 o
e 5ol 2 Y2k 5 Ak

2.2.3 W7IBAS XM SE x|

A 7HFs] AfeE Hiel Zo], Wbk tj7] A
59 FxoF 4ol tisfiA= o] Ads] & IHA
et ey @AY ekt d713AS, E6] X1
3 BlEAol s feEe 2o ol thsh
A o3s] B2 A7 dasitt. SEuEAE St
I o] Rt A& vHEAZS Z= A9ofAls, o]
g3 9 vjFEy 249049 W1EAS R 2
W 2ol digt AAIARI A7 st

71E9] 714 AS ATt FE AR t719 A=
28-S BARE] Stk di7] Bdle] g2 243k A
of 23o] golx et JEt ol T 4
Ejg 7I8E A A A &8, 183l UAMY}
o] 714 AS e HdFsk: A et 9
S 7VIAAA 500 Qlel, t7178AS N gt AH
Zo|1 ARl R|Ao] ApHor QAEIL .
ojn] UAM ¥ 4] & A& =0lof|A= 7|44

A4S &8t = AR HRIh i E9,
A= 300~600m 1= HY9] slFHcorridor) I
A 22 718 AS A2 £ksol gk, &
S/ Ajzoz oFgk Zloz oAlgL). offloe Ui
7t A9 AFH FojFol dfF =] AstERE, oF
JAolaL FAEt Hlg¥o] 7hsH Ao R V= 24
ojct.

JEt olEfgt Wk A= ANdH Holo 7|x%
F40 Eol, 2 7HA] fEE= ol ok 4,
Fig. 20 AXE dFFAS 1=2 sk =0]

o ofy

(D)ol g mee a9 &= 24 (v?) )z

d (dF &= A2 ol 2 FFeRhS AmEE, 1
F|gigho| 95 SXHETE tha o A A UERd
t}. 3o HAL Lenschow et al.(1980)°] Al
gt TES M AL, 715 Y FholA o
g2 g 3 Ao 34 g5 5 23E vEd
CHAMASE A2 Kang et al., 2007 &X). o]= A

10 A T T T
¥ A 0 0519
(@) o 0520
s L o
8F Y A -
08 E] & o o 0607 4
0.6 -_ (ﬁp 0 ]
N o 1
b [ ‘AZ ]
0.4r A -1
I " 0 ]
" ek |
0.0_ e I . | L 1 L 2
0.0 0.2 0.4 0.6 0.8 1.0 1.2

<w™/w}
Fig. 2. Vertical profiles of vertical velocity
variance in the convective boundary layer
(adapeted from Kang et al., 2007)

4 300~600m9] EAGT IS 2|5 ALEofA] ARt
A7 Gt EAT TFeAE AR & =AY
5 FFA BFo] AFs] E5EEe A (bumpy
experience)°] & = U2 oJu|3itt

o o}, X9l gt SR vlg-E/do] EXst
= ZAGAE olet uIAY fLxeb= MY e
Fol yerg 4= Slck

2=, UAMo] 282 7+ |99 1/e Ax =
I I25E fEEE 7445 123 400
gt olgfj7} "=Holct. kst AAHQ UAM &
= eiA=, oRt v 7] 24 SshollAe] A3 -
7] AJeARgo] izt A5 715k AAZQ Atet
IERE SAE JE 7He] A AA HFo] 8
Hr}.

2.3 H713AS HF 5 At

A 7] AASO dig 1=E 7Y BEAEs
U B8 Aotk U 71 A= & A7
FAESH(AWS)E ol A 10m 1&9] 713 84
&St glow, T o9 1kof s d
A7 A-oA ey 52 283 A
o] o]Fojx| 1 Qlt}. o]t A= <l UAM

g3t Aaw 74 A= BEE 0|85t Al
ojm, th2e] 1kl 7|4 AH= A EREo] 7]
gigt dl&gke] o&star Stk wEbA 2 AolA=
RW718ASY A 2 T 5 ARE S Aix

2
o

do i 4
e
2
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231 2 o= M

Aehde BT SH XS B SRV
SH]ol BATSH) A X|Zo|#} opX|otoflA] &
HAR =2 307.19m2 1% 714 Z(Fig. 3), A
HARH F 300m7HA|9] TEoflA] A& olal s
9] 71HS0] 7hsott. 9] o] 1k HE T
FFUEY 2 1=t YA Dok, 7] HA
W &5 548 AET 5 e 598 #= Vv
=2 grhE

BATEELS = 117] (10, 20, 40, 60, 80,
100, 140, 180, 220, 260, 300m)olA 1& 7+FH07
71, s, ¢ $&°] IS (Fig. 4, °l F
A®E =23t 470 &0, 60, 140, 300m)olAlE=

Fig. 3. Boseong meteorological observation
tower (307.19 m) located in Boseong, South
Korea

(a) Temperature

Temperature (°C)
~
0

Wind Speed (m/s)
«
o

2..5 Mﬁlf* Mm ) “""
I ‘M " ltj i

00:00 04:00 08:00 12:00 16:00 20:00 00:00
Time

Fig. 4. Examples of meteorological data
measured at the Boseong meteorological tower

20Hz SF== A7) vig &, Y 2%, ojikaigt
& 9 237 % 59 1E EYA ATt 4
3 itk (NIMR, 2014). E3F RARESEL Jsjot
o 7Pk THRA] 7|9ke] Hegt A 9ol fx|sta
Jom, FHo| W7t WYy QIF FXEo| o] Qi
o] Agkd #= FS AlgeIch

olglgt NI TS AA= EHAL} 71 7Rt

8 93 1z Wit 4AE #ske)l 2 ookt
WHAS B4 Aol FEA €82 4 UtKPark
et al., 2014; Hwang et al., 2015).

E3E HATSEY AR EAL iFSF <& 9
P 71 R, BAF 7, Sk P 5 w7 @4l
ot BAS HIE AUsHA 23S & Qs TS =24
< A3t (Lim and Lee, 2019; Hwang et al.,
2020). 53], BAHSHY 7 #SAE== oF5 Wt
9 UF FZRE Als] 26k Qlo], =AY IE
(UAM) 23 A] a12sfiof & 7|4 2lAa g Fgdo=s
B7lole ol R-85H &84 & Stk Aar=olx 9] ¢
F 3%, %, oA &9 52 UAMY| BIF ¢F
A7 4= gz, ot vshd=-A7] ISA}
B Ut 2% 249 oigt 713 A 24T g
A 1, A5 2d Awsle] 7)o 5= Sk

232 g5 =8 M

UAM 2@3%0] sigsh= 300~600m 1= 7t
olAe] BT R EAZ HHFCE nofshr] {3,
AA 428 179 FT7(Cessna 172)5 T3 I
7] s 24 A¥S sl v AL 34
T ek T rfjolld $E gl oH, 1ol o]
Y AR} & F GRS 2239 XHo| A A
o] QlthkFig. 5).

F3719= 18E 35 7KEEAR! SanlianAte]
palert network acclerometers ©Alsto] A% 71
T(G, gravity)& 345kl EA6igioH, HolH=
100Hz9] 2 =

2E QarleE Ar e Ut 9X We
A5 EAS Yriel] Y8 FFT(fast Fourier trans-
form) ¥4& 51t FFT+= AIZF 499 s
ASE Fu g9os wHgkelo E4 fj99 s
UAIE E4sk= WHog, B i dutyo
2 ARl Wrle Aeog 4l 1914 10Hz B
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Fig. 5. Flight trajectory of Cessna 172 and
turbulence encounter during cruise over
Anmyeon-do, Taean (19 December 2023)

9] mhg] AHERS BA5Kch diF = g2
ISO 2631-1 7]l w2t <149 *“ﬂﬂ el &

M S) GHHA A= o] Qo] F5AY Az
Ag @riste Holx €8 7ted 85t ofvzt &
w50l o3k s Yol sigets AoEE dEA
AcHMansfield and Aggarwal, 2022).

719 A% Fa FA(frequency content)=
Aoto B A1k 27 oA WAt B b
«] E4Z oldlishe d &30l E & Utk &3] A
¥, AEF 5 oI 744 8Qlo] SHE= W14
A% WY UAM 23 &34 ol=gt &4 g4
o AT 27 Y FHE Rt VERAREA
9ol Adrh

Ag B9 9A(202349 12€ 199)9] 7 =
Am gRl A3} vg A= 9] AFE2 1m/s el
2 oFgot 134] 20874 EHEE 2 & = 7A
S=90o] AA =S o] A2t ZF TlolE ] AAYE

A3t Ax, A2 7RG o] <eofl A S5k
&9 1~10Hz t99] FFT ohglgho] QI AlZtETh
Z7Vel= E44E EAtHFig. 6).

ol E5AP ARt R A=t |AHA Ul
o pAHEY TS Foie RlEckFig. 7).
AR H|FPAY] 712 o Ho R 7= HFRe

2 27 Al ek 100kt 9] £ & Afds] oFg4o|ar 4
gk B3 Folglont, £ AHY s 42 o A
AAZ)IA G ‘UAM 3= ol 4] Agst %]

{E O,

0&4

leration at 1500 feet altitude

¢ \
i bk fiod . A e wl
»“.r‘\l W rnﬁ»f, ."",‘n‘ R U WA T ; A g "“‘-‘\’&hf‘:“-.‘ﬁuh"-l’!“‘ﬁ.ﬂg

Power (btw 1 204 10 Hz)

Time (105}

Fig. 6. Time series of vertical acceleration (a)
and perceived turbulence intensity (b)

10-Second Power Spectrum of g (C172, 2023-12-19 13:20 KST)

normal case (0-10 s)
turb. case (30-40 s)

Power Spectral Density (10~* (m/s?)2/Hz)
=
5
—

103
1071 10° 10t

Fig. 7. Power spectral analysis of vertical
acceleration vibrations under normal and
turbulent cases

W (&5E53H H9), bumpy experience) 7} 2AY5t
AR T

A FF IS 2o Ak 3R B4 HoF
= T AHRIEA UAM 3 92 fleiAle ot =
A 7V 20149 o AF 7N A7 e A
o7 Horh

2.4 UAM H& K&
241 WIIB3AS 2R XE

oF i1 AAE el B2 3371 o
A3} HoIslo] YA et o 1AABS R B
TS 4R Aol W1 el 71E Aol
NE YFYYel ABHE UF AEE, A4S 5
o g3t
248 AT, WAAS Sl e Un A8
ARSIl 3 ol

@A AgstgRo] EDRE WA

o du

=AY
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oOIl
of
=

Al BEA 02 AMBEE U A#;olrh Al 3
Al EDR& 47 ARZ AT o Qe A2 F71
EE59S FEshe IR AR HiFEE B de
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Fig. 8. Diurnal variations of vertical profiles at
the Ulsan UAM vertiport, shown as functions of
local time

TKE vs EDR (at Vertiport)
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Fig. 9. Scatter plot of hourly-averaged turbulent
kinetic energy (TKE) versus eddy dissipation
rate (EDR) at the Ulsan UAM vertiport
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