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A Verification of threshold of the aircraft turbulence index and

icing index using PIREPs and KWRF on Korean peninsula
Young-Chul Kim*

ABSTRACT

The purpose of this study is verification of threshold of the aircraft turbulence index and

icing index using PIREPs and KWRF on Korean peninsula, to operational weather support.
There is improvement in new threshold value made of the pilot weather report data and

the turbulence and icing index from KWRF model result, using the ROC Diagram method.

the accuracy is up to 0.6 compared with the precedent study result 0.5.

Through this study, It is founded on the research and development of the Korean

peninsula aircraft turbulence and icing.
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Fig. 1 The spatial frequency for PIREP data

3. KWRF =4

L3

o

o &3l 2de o} JfEtEx Eala S|
Aotk gk dFet AW AN EL dA ]
Aeel diste 7)d HEE o83ty WA T
Aol thal Adste 4 Eo] tRrEot}h o]
Aol A GFe FW drRE FEd o=
FES o]&3le] BRE oB AT tste] A
@3l UHE ALEETh F SRR Zde] A
gAe dFel Y dr el FH A
AL JE dudd uEbs o] AFME
A 71gA oA dd &8 T Fx mdd
KWRFE €839ttt KWRF 22 7)Ao A



o

i

1948 Z34% 20114 09J] 30H

el

=l gl Fig. 29} 2t}

Table 3 The specification for KWRF model

Specification

=g =EA 574x514 (10 km)
AR mEA 40 eta level
Grid Staggering Arakawa B

A He Leapfrog (60 sec)
Cumulus New Kain-Frisch
Microphysics WSM6
. Shortwave : MM5 scheme
Radiation
Longwave : RRTM
PBL YSU PBL

Soil &Vegetation Noah LSM (4 layer)

Fig. 2 The KWRF Domain region

ZF

ok A

A X~

ol
o

td] ol

L} H |

—

Lo

A

4

4, R

AAptth AJabElE o BAlE 9} PIREPY AlzE
e o}F Fod REo|th Fig 33 o]
KWRF o H= vl 343 tAS R o] Fojx,
PIREP #Z2E Hl87]9] dAgo] ojEHr}. ol
AlZre] dXA= 06UTCSF Zo] Tt A7t o
7Hd A8 AL A7) o] FoARY F2 ASA
57 2 Aotk eyt AbeE 717l 20079 69

2E 20083 10¥71A AE3 X 5=
53] AgHo|th. mEkA o]
PIREP X1 A]7Fo] KWRF o HAIZHS 7|&F0 =2
AE 3087 1417F 302 Wl Eole® e
Ao 7 7kF3le] AMS $3sA T

L

g

KWRF Output OOUTC OSUTC OSUTC

£ P
e e a o0 a o o o oo o o saa ¢ P -

PIREP data 00UTC 03UTC

Fig. 3 The coincident between KWRF
forecast and PIREP report time

ROC Diagram

GFA e ALt
‘xﬂ I:H71 o

o
-

@ 4

2Rl FA=Z
A #3549 PIREPS
2 Fwste) At
=°] olsfstr] 43t
Holl %Zl—*'?l TEE dotsty] g
3 A5y 5 7] 93l ROC(Receiver
Operating Characterlstics) Diagrams  ©] &3}
AAZE A4 H . ROC Diagrame Y=
WS Contingency H°]&& ©]&3l9 PODY
(Probability of Detection of observed yes event)
9} PODN(Probability of Detection of observed
null event)& A4bste] F ko] Huirt He= A
= AgLeE Aske Aot 7|4 dAF2
PIREPO] 3L ¢] & KWRF o & gho]t}.

=i
=

2y 5
Axte] 7] w2
1/}‘ 7 Z]l— ]‘Tq-

o HEH NS

A

N +

o

o
s

Hn:
[

T
20
16‘

yal

. O

E‘_

e
o= YES NO TOTAL
YES YY YN YY+YN
NO NY NN NY+NN
TOTAL YY+NY YN+NN YY+YN+NY+NN
Fig. 4 Contingency Table between
Observation and Forecast
PODY$t PODN-S Fig 49 Elo]ES o]&3}
o] olge] A& ol8slel A = glrh
YY
PODY= 3y VN M)
NN
PODN= vy 2
WA ROC F4E& 57 98 AFE PIREP



Hl
o
ok
Mo
o
A%
=
=
zs}
!
Iy
=~
=
=
ez

il
ik
op
e
e
=
1
o
Hu
&y
o
)
e
o
i
L
=y

2
ox

g

Y,

N

57

PODY
PODY

4.2 ot/ X9 AU
UE Az thate] A7F 7HALS 14)7F 30, Fig. 6 Same as Fig. 5 except for temporal
3088 28393, PIREPIA Ve LGT(<} limit 30 minutes
dhat MOD(EZHS 71Eoz2 Ztzbo] sty
Fig. 59} Fig. 6l el AT Fig. 59} Fig. 62 (a)& kg o] d&Hol o
3k ROC F4dolH (b)E F3ro)de] bR g
(a) (b) Aoz F3F o] “F{ B A5V} Ha ALk
: HAL #7] i (b ) A= Ad dio] e
E-’F% B AIZEA S ohg} o J
7} 2,509700 4 1,093 2 <F 1/32 7+
M:u Z7F o] de] BRE %6/ Mz F
ZaEe AS B 4 AUtk ROC diagram
Agte] A& o o A YEUAT 1
R M a8 3R gL Aoz ENH.

PODN

Fig. 5 The ROC diagram for turbulence index
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Table 4 The threshold values and stafistics for turbulence index

Light Moderate Severe
Index Threshold PODY PODN Threshold PODY PODN  Threshold PODY PODN
VWS | 04072<10% 0598 0540  14212<10% 0612 0510 2.4262x10° 10 0512
TI2 0111107 0.564 0515 0559<10° 0551 0579  1.0830x10° 10 0710
RN 0.1338 0.592 0575 0.4359 0571 0517 12734 05 0.950
B2 0.393«107° 0.592 0575  0562<10° 0571 0517 09730 05 0.950
Pl 124 0.520 0.491 768 80 0602 0.492 18035 05 0.586

Table 5 The threshold values for icing index

Index light moderate severe extreme
SCLW 0.4 0.6 0.8 0.9
AFGWC 1 2,3 4 5 86,7

Table 6 The threshold value for RAP icing index

Convection
{unstable)

RAP 1 2 4 8

Index general stratiform freezing
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