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Development of the Korean Peninsula-Korean Aviation Turbulence Guidance
(KP-KTG) System Using the Local Data Assimilation and Prediction System
(LDAPS) of the Korea Meteorological Administration (KMA)
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Abstract Korean Peninsula has high potential for occurrence of aviation turbulence. A
Korean aviation Turbulence Guidance (KTG) system focused on the Korean Peninsula, named
Korean-Peninsula KTG (KP-KTG) system, is developed using the high resolution (horizontal
grid spacing of 1.5 km) Local Data Assimilation and Prediction System (LDAPS) of the Korea
Meteorological Administration (KMA). The KP-KTG system is constructed first by selection
of 15 best diagnostics of aviation turbulence using the method of probability of detection
(POD) with pilot reports (PIREPs) and the LDAPS analysis data. The 15 best diagnostics are
combined into an ensemble KTG predictor, named KP-KTG, with their weighting scores com-
puted by the values of area under curve (AUC) of each diagnostics. The performance of the
KP-KTG, represented by AUC, is larger than 0.84 in the recent two years (June 2012~May
2014), which is very good considering relatively small number of PIREPs. The KP-KTG can
provide localized turbulence forecasting in Korean Peninsula, and its skill score is as good as
that of the operational-KTG conducting in East Asia.

Key words: Pilot reports (PIREPs), Local Data Assimilation and Prediction System (LDAPS),
Korean Peninsula-Korean aviation Turbulence Guidance (KTG) system (KP-KTG)
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Fig. 1. Horizontal distribution of light (LGT) and moderate-
or-greater (MOG) levels of turbulence observed from pilot
reports (PIREPs) over the region of Local Data Assimilation
and Prediction System (LDAPS) (32.26°N, 121.83°E~
42.93°N, 132.53°E) from June 2012 to May 2013. The LGT
and MOG levels of turbulence are depicted as blue dot and
red asterisk, respectively.
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Table 1. Numbers corresponding to null (NIL), light (LGT), moderate (MOD), severe (SEV), and extreme (EXT) levels of
turbulence observed from the pilot reports (PIREPs) in June 2012~May 2013 used in development of the Korean Peninsula

(KP)-KTG system.

2012.06.~2013.05.

Turbulence Intensity

Upper Level (=25000 feet)

Middle Level (= 25000 feet)

Number Percentage (%) Number Percentage (%)

Null (NIL) 338 70.1 129 782
Light (LGT) 122 253 26 15.7
Moderate (MOD) 22 4.6 10 6.1
Severe (SEV) 0 0 0 0

Extreme (EXT) 0 0 0 0

Total 482 100 165 100

Table 2. Thresholds (T1, T2, T3, T4, and T5) corresponding to NIL, LGT, MOD, SEV, and EXT intensities of upper-level

(=25000 feet) turbulence and AUC values for best 15 diagnostics for calculating the combined KP-K7G index that are based
on the 1-yr PIREP data over LDAPS region and Unified Model (UM) based on operational Local Data Assimilation and
Prediction System (LDAPS) in the Korea Meteorological Administration (KMA) from June 2012 to May 2013.

Index Units T1 T2 T3 T4 TS AUC
LHF/-Ri s 161x107%  512x107%  1.01x1077 171x107%  241x107%  0.864
|Div)/-Ri s 757x10°  1.57x107°  3.02x10° 507x10°  7.11x107°  0.854
|Vort)/-Ri s 1.03x10°  235x10°  421x10°  791x10°  1.16x10"*  0.851
NVA/-Ri s? 1.68x10°%  3.50%x10°® 1.87x107  249x107  3.11x107 0.818
-Ridnor - 1.49 x 107! 2.65% 107! 387x 10" 6.71x107! 9.55%x 107! 0.817
cP kt? 139%x 107 296x 107  576x107%  1.28x10"7 1.98 x 10" 0.812
EDRI13/-Ri mm s_] 204x107  397x107  584x102  1.12x10" 1.66 x 107" 0.808
Fz/-Ri S Pa' 4.18x107  7.61x107 1.76 x107°  3.15x10°% 454 x107° 0.796
DTF3 m2 s*2 3.63 % 107 5.89x 107" 8.33x 10" 1.49 2.15 0.793
-Ri - —2.82x10"  -1.69%x10" -135%x10" -6.77 0.00 0.786
Brown2 cm? s 322 %107 5.09 % 107! 7.64 % 107! 1.51 2.26 % 10" 0.775
Def/-Ri s 137x107°  2.62x107°  399x10°  671x10°  944x107  0.764
Dutton ms” km™  237x10" 2.72 x 10" 336x 10" 5.25% 10" 7.14 x 10" 0.761
EDRI3 m? s 930 x 107 1.09 x 107! 125x107"  1.63x 10" 2.01x 107" 0.756
VWS s 4.11x 107 516 x10°  632x10°  933x107° 1.23 x 1072 0.756
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Lighthill-Ford ©]2< 7|¥lo g vhE X|$o]n | Rie o|=A Wal2 Ykl agolth A|aEe A EE
PRES FE UATH)E, AUC g2 0.864%0TH & T @A FES] 57t 7 € g7k i S
T AFEAENA FE3] A8 e dF d= e AFEY Fol Wt F7tehe A4S 293, 1
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=4S Heltles AL & 4 9tk Kim and Chun otal sIUFEKTGS] AUC 7S 0.8862.%, 7174 =&
(2012)014] FAF-KTG A" FAHAE T 7P d&4S BAd T AR LHF/-Ri9] 0.864:.T}
38 B 9 A9AS] AUC ol 0763 Fsith ol B ARAFR GRS d5de AR
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Fig. 2. AUC values of the KP-KTG system that is based on
1-yr (2012. 06~2013. 05) LDAPS analysis data and PIREPs
over the Korean Peninsula, as a function of the number of
combined diagnostics.
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Fig. 6. Locations of the PIREPs over the Korean Peninsula occurred within 2 h of (a) 2012. 08. 23 0600 UTC, (b) 2012. 11.
01 0000 UTC, (c) 2013. 02. 04 0000 UTC, and (d) 2013. 03. 01 0600 UTC superimposed on the KP-K7G turbulence
forecasting region. The observed NIL, LGT, and MOGe-level events are depicted as conventional symbols of turbulence
intensity (¢; null, A; light, and A ; moderate), respectively. FL means flight level in feet, i.e., FL320-380 in (a) represents

32000~38000 ft.
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