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ABSTRACT

The Characteristics of Hail events in Korean Peninsula

Lee, Chun-sik

Advisor : Pof. Ryu, Chan-su Ph. D
Prof. Lee, Jong-ho Ph D

Department of Atmospheric Science

Graduate School of Chosun University

This study analyzed the characteristics of hail events in Korean peninsula.
Observed data for the research was set from the hail reports by 47 weather
stations over South Korea. Data were selected for each case when the hail size was

over 0.5cm for 29 years(1972~2000).

1992 was the most frequently observed year with 16 reports, while 1999 the
rarest year with just 3. The analysis of the dates on the reports showed that the
events have 10 year period frequency. The average number of hail days for 1970’s
was estimated to be 10.6, while 9.5 for 1980s’, and 8.0 for 1990s’. Consequently, it is
considered that the hail events had slight declining mode. Among twelve months,
November showed the most frequent events with 86 times.

Also, It showed some tendency that the events occurred more frequently during
El Nino regime, and vise versa (during La Nina regime).

The most probable hour for the events turned out to be 14:00~18:00, afternoon.

On the other hand, during the summer season, many cases were reported that the



hail was made even in the morning hours.

The hail size gradually increased from February when it showed the smallest. In
August it grew up to 1.lcm. Although as freezing level appears relatively high in
summer, giving bad environment for the hail to comes up, abundant moisture in
the air helps it to have big size.

For 7 months from April to October, more cases accompanied lightings with hail

events than those of the rest months.

Synoptic fields during the days before hail events showed that upper jet stream
appears away, south from the Korea. Meanwhile, low level jet showed up at 850
hPa over the region. Dew-point depression at 850 hPa, 700 hPa was 1.2°C and 14C
for each. It could be thought that the moist air and the strong wind made intensive
moisture flux in the system. Particularly, 500 hPa pressure field showed that

"right-tilted pouch" pattern had not made any hail event.

According to the hail occurrence conceptual model of the Korean Peninsula, the
ground convergence rate is above 10, but the upper level divergence was above 10.

The Buoyancy was 1,757 J/kg, EL with 9,624 m, FL with 3,191 m, CCL with 2,324
m, MVV with 47 m/s and Echo-Top reached to 11 km in the conceptual model which

the active hail may be potentially occurred.

Finally, from the sounding analyzed, only 12 hours before the hail event, upper
atmosphere looks very dry while lower atmosphere evaporated. And the values
told that the tendency diminished at the time of the hail events. Instability was well

informed by TTs index. The values at the events showed over 50.
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Table 1. The number of days that the hail event occurs on the observation stations
in Korea from 1972 to 2000

] Daegwal | .
Station | Sokcho Chuncheon Gangneung  Seoul Incheon Woniju Suwon
-yeong
Days 9 16 14 5 15 11 8 16
) " . . Chupung ]
Station Uljin Cheongju  Daejeon Pohang Gunsan Daegu Jeonju
-nyeong
Days 7 7 8 8 2 17 5 16
. . o Yang—
Station | Gwangju Busan Mokpo Yeosu Wando Jinju Ganghwa
pyeong
Days 19 2 14 6 6 2 11 7
Station |Hongcheon Jecheon Boeun Boryeong Buyeo Geumsan Imsil Jeongeup
Days 18 11 5 10 14 5 15 6
Station | Haenam Goheung Yeongju Mungyeong Uiseong Hapcheon Miryang Inje
Days 11 5 3 2 10 3 4 10
Station | Seosan Ulsan Icheon Namwon = Jangsu Ulleung Jeju
Days 24 3 8 5 5 21 18

FH 2 I Fig. 394 B mpsh o] 11¥o] 8L = 7H Wk, 143 84
6
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Fig. 7 Timely mean of hail occurrence in Korea from 1972 to 2000.
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Fig. 8 Same as in Fig. 7 except for on Jeju and Ulleung.
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a)straight pouch

b)left-tilted pouch c)right-tilted pouch

/

Fig. 28 Types of Cut of Low on 500 hPa chart for a) straight pouch, b)

left-tilted pouch, c¢) right-tilted pouch, d) Ulleung-straight pouch, e)

Ulleung-left-tilted pouch and f) Ulleung-right-tilted pouch.

Table 4. The number of types of 500 hPa on hail event

Straight

Type Left -tilted pouch Right-tilted pouch Others.
pouch

Days 91 76 3 4

Ulleung-straight ) Ulleung-right

Type Ulleung-left-tilted )
pouch -tilted pouch

Days 42 70 21 307
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Fig. 44 Convective cloud of IR image at 0900 UTC 09 June 2006.
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Table 6. The meteorological element value of aircraft accident day at Osan region
0600 UTC, 0900 UTC, and 1200 UTC 09 June 2006

Weather Elements 0600 UTC 0900 UTC 1200 UTC
Vorticity Positive Positive Negative
K-index 27 21 26
TTs-index 54 55 51

FL(m) 3,123 3,191 3,215

BRN 113.2 122.8 14.2
MVV("5) 45 47 2
CCL(m) 2,312 2,324 2,287

EL(m) 9,424 9,624 5,584
ACT(m) 12,450 12,900 6,150
PBE(J/ kg) 1,668 1,757 243
NBE(J/ ke) None None -437
EPT(°K) 320 332 320
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Appendix 1. AFE 4 A5 74

T A 1 Ol I TSR R S B S

(cm) S A (cm) 2@

e 1972 12.24 06:30 0.4 C 20 1978 3.2 1948 0.1 C 12

1978 12.1 14:39 05 C 5 1982 12.22 20:50 0.9 C 2

1981 11.3 13:12 05 C 3 1982 12.1 14:19 0.2 Cc 1

1983 524 19551 1.3 C 17 1982 12.28 22:54 0.5 cC 2

1987 11.4 16:57 05 C 11 1983 524 20:50 0.9 C 16

1987 11.7 10:12 0.5 cC 2 1985 9.30 11:02 0.3 cC 2

1987 12.10 15:54 0.4 C 5 1985 11.9 20:53 0.6 C 6

1987 12.12 05:34 0.3 C 8 1986 1.3 12:02 0.2 C 13

1988 4.19 04:56 0.6 c - 1988 4.19 05:07 05 cC 7

1990 5.7 14110 17 C 15 1989 4.17 12:03 05 C 6

1990 5.24 14:05 0.5 C 1 1992 4.15 13:28 0.3 C 14

1991 11.19 22:55 0.5 C 11 1992 11.13 13:58 0.6 C 14

1992 4.18 01:50 10 C 3 1996 11.20 21:03 1.2 C 5

1993 4.24 01:32 20 C 3 2000 5.19 183553 0.7 C 3

1993 12.27 14:30 0.2 C 2 | 9% 1979 5016 12:59 0.3 C 2

1995 3.10 11:23 0.6 C 6 1979 524 17:54 06 C 2

1995 3.31 15:33 0.7 C 6 1980 10.25 17:02 0.7 C 5

1995 10.31 17:16 04 C 4 1981 11.3 15:21 0.3 cC 2

1996 11.23 13:07 0.2 C 29 1984 6.3 18:03 0.8 C 5

2000 5.19 19:24 1.0 C 10 1984 10.20 10:20 0.2 C 2

2000 12.14 22:40 0.5 C 3 1984 11.1 13:01 0.3 C 1

9 1972 11.20 1520 05 C 5 1988 4.19 08140 05 C 5

1973 11.10 19:30 0.5 C 15 1989 7.5 16555 0.8 C 10

1973 11.15 13145 1.2 C 10 1991 11.3 12:35 05 C 15

1973 11.16 22142 1.2 C 9 1992 7.2 10:35 10 C 5

1974 525 16:47 0.7 C 3 1995 3.31 17:35 0.2 Cc 1

1987 11.9 07:46 05 C 6 1999 1.27 17:20 0.2 C 5

1988 4.19 07:02 0.7 C 8 2000 7.24 16121 06 C 9

1990 12.1 15:02 05 C 8 743 1975 530 11558 06 C 4

1991 11.19 10:03 1.0 C 5 1976 9.20 1526 1.1 C 3

1992 418 00:51 05 C 2 1978 12.1 12:15 0.5 C 25

1992 4.28 12:35 05 C 2 1978 122 11:20 0.3 C 4

1992 10.17 16:03 0.7 C 14 1981 530 19551 20 C 2

1992 10.29 18:38 05 C 2 1982 122 13552 0.2 C 2

1993 3.31 17142 05 C 3 1983 10.1 07:44 1.0 C 3

1993 3.30 17:20 05 C 5 1984 7.15 17:25 0.7 Cc 1

1995 10.31 18:15 05 C 4 1988 4.19 05550 05 C 5

9d 1973 11.5 13111 1.0 C 7 1992 10.24 16:25 05 C 5

1977 11.18 10:51 0.6 C 2 1993 10.22 12141 05 C 4
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] S AE A% ] o Hbd A%
A9 ds wg A 2N I R IR LR ERRE o 45
1998 11.2 10:10 1.2 C 3 2000 5.19 20:45 0.8 C 9
1999 12.12 19:30 0.5 C 10 Txd 1972 9.28 11:37 0.8 C 5
ol 1972 11,20 11:41 0.5 C 4 1974 5.25 17:35 0.3 C 4
1972 12.7 17:13 0.4 C 9 1974 11.20 13:01 1.1 C 4
1973 11.10 15:08 0.3 C 4 1975 3.29 16:01 0.5 C 4
1973 11.15 14:34 0.7 Cc 2 1975 5.30 17:15 0.5 C 4
1973 12.21 07:08 0.4 C 11 1976 55 13:03 1.1 C 5
1974 5.25 18:16 1.4 C 4 1977 11.21 11:52 0.4 C b5
1975 5.19 17:35 0.4 C 2 1977 12.29 08:25 0.2 C b5
1975 5.30 15:16 0.8 C 2 1979 5.24 17:17 0.5 C 7
1975 5.31 13:30 0.5 C 2 1979 10.11 16:41 0.3 C 6
1988 4.19 07:57 0.3 C 18 1980 9.7 11:15 06 C 2
1989 3.27 16:42 0.5 Cc 3 1981 5.30 21:44 0.5 C 4
1990 12.22 05:13 04 C - 1983 6.15 17:49 1.0 C 14
1993 8.8 13:056 1.7 C 2 1983 7.5 13142 10 C 2
1999 4.28 1825 0.5 C 5 1983 11.11 22:36 0.3 C 4
F=x 1972 104 0835 0.2 C 2 1984 5.28 20:15 0.8 C 6
1973 6.1 13:25 0.4 C 3 1990 5.14 18:20 1.0 C 8
1973 11.15 14:21 0.3 C 7 1991 5.15 17:43 0.5 C 5
1974 5.25 18:11 0.3 C 5 1992 4.15 14:22 0.3 C 3
1975 11.21 15:57 0.5 Cc 2 1992 5.24 14:03 0.3 C 4
1976 55 14:30 0.5 C 5 1994 10.5 14:05 0.5 C b5
1978 12.10 16:02 0.5 Cc 3 1995 11.10 09:16 0.5 C 3
1979 5.16 12:38 0.8 C 6 1999 4.6 05:10 0.5 C 15
1979 6.25 14:15 2.0 C 8 2000 3.28 18:42 05 C 1
1980 9.2 10:33 2.8 C 13 2000 5.19 17:16 15 C 3
1981 5.30 16:48 3.5 C 4 1Al 1972 10.30 14:03 0.4 c -
1981 5.31 13:34 0.7 C 8 1976 55 18:18 1.5 C 18
1984 3.30 14:20 0.7 C 4 1982 6.8 16:07 04 C 6
1984 4.22 14:20 0.7 C 2 1984 5.30 20:02 1.1 C 15
1991 5.15 17:31 1.0 C 4 1992 5.23 15:10 0.5 C 5
1992 6.9 12:30 1.8 C 5 1992 6.9 23:.08 15 C 7
1995 11.22 20:38 0.5 Cc 2 1992 7.2 12:08 0.5 C 4
2000 5.19 19:22 05 C 6 1993 8.27 20:03 05 C 10
g 1973 6.1 19:05 0.2 C 7 1994 4.30 17:10 0.5 C 3
1973 11.15 14:17 1.5 C 11 1995 9.26 2345 0.3 C 2
1973 11.16 16:47 0.5 C 4 1995 10.31 09:42 0.3 C 4
1974 5.25 16:20 1.2 C 3 1996 5.11 12:54 0.5 C 3
1975 5.19 15:04 0.2 C 15 2000 5.19 15:37 0.8 C 2
1975 5.30 1552 20 C 7 AA 1973 11.16 22:20 0.2 C 10
1975 11.21 19:57 0.2 C - 1978 6.11 15:40 0.8 C -
1976 5.5 10:12 0.1 Cc 1 1979 6.10 07:40 05 C 2
1981 5.31 16:10 0.8 C 2 1980 4.19 21:35 0.6 C 5
1986 6.1 18:03 0.5 C 17 1984 6.2 17:15 05 C 2
1988 4.19 08:15 0.2 C 3 1985 4.22 17:15 0.6 C 5
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] 1 = 2] o ad —:’-7] h:ljd X]é"\]__ 3| = e 2] Q) ad 3—7] h:];d Z]é“\]—_
AR OME AR AT gy oo AT AR ME AR A% ) o, D
1985 10.31 14:43 0.3 C 5 1985 4.17 13148 0.3 C 4
1987 11.9 09:55 0.3 Cc 2 1988 4.30 04:15 05 C 4
1987 11.27 13:43 04 C 12 1989 5.14 08:33 0.3 C 4
1988 4.19 09:35 0.7 C 20 1991 3.8 21:34 0.3 C 4
1989 10.12 14:19 05 C 3 1993 4.23 00:10 0.7 C 3
1990 5.14 18:20 15 C - d5 1978 1.8 18125 2.5 c 7
1992 7.2 17116 25 C 18 1979 11.28 16:15 0.5 C 3
1995 11.7 18:28 0.2 C 8 1980 4.19 21:42 0.3 C 14
1996 7.1 19:10 1.0 C 8 1981 4.29 18:34 1.0 C 6
2000 5.19 23125 12 C 5 1983 11.16 13:52 0.5 c 7
&% 1976 2.4 1652 0.5 C 1 1984 5.28 17143 15 C 5
1976 2.20 01:23 0.8 C 25 1987 89 12:09 0.8 C 6
1976 3.27 08:11 0.5 Cc 2 1992 6.19 15:07 1.3 C 8
1976 12.22 21:41 0.5 C 32 1999 3.24 15:07 0.1 C 30
1977 11.2 06:22 0.5 C 1 Be 1972 11.20 13:06 0.7 C 4
1978 7.8 16:43 08 C 2 1975 5.30 14143 05 C 2
1979 12.11 14:00 0.7 C 1 1978 1.26 14:35 0.3 C 5
1992 4.15 17:10 0.5 Cc - 1978 3.22 12:50 0.5 C 8
1996 4.20 00:40 05 C - 1981 4.19 12:56 0.3 Cc 2
1999 1.28 14:40 04 C 5 1984 12.1 13:13 0.8 C 2
2000 11.30 11:54 0.1 Cc 3 1992 4.15 12:07 0.3 C 8
de 1975 530 16:05 0.8 C 2 1992 5.26 151256 0.3 C 3
1976 3.27 08:53 0.2 Cc 3 1998 11.2 15110 1.2 C 3
1979 524 1823 07 C 1 A4k 1972 104 09:39 05 C 1
1979 10.11 12563 0.3 C 6 1972 11.20 06:50 0.7 C 3
1984 3.30 1816 0.3 C 10 1972 12,7 16:32 0.5 C 5
1985 7.26 1256 1.7 C 15 1973 10.21 16:16 1.2 C 9
1987 3.23 08:14 0.5 c - 1973 11.20 13:36 0.4 C 5
1988 10.29 07:45 0.2 C 3 1974 11.20 16:39 0.5 C 3
1988 11.28 14:04 0.2 C 11 1976 11.25 23:30 0.5 C 6
1999 4.6 1527 0.5 C 1 1977 11.18 08:57 05 C 13
<7 1981 5.31 13:37 25 C 3 1977 11.21 21:06 0.5 C 4
1983 7.5 1816 05 C 1 1977 11.22 06:29 0.5 C 8
1983 10.29 08:03 0.7 Cc 2 1978 1.20 15:32 0.5 C 5
1985 4.17 11:16 06 C 4 1978 4.5 1848 1.0 C 2
1992 7.2 13:04 08 C 3 1978 10.29 04:05 05 C 4
1996 5.8 1850 05 C 15 1979 5.17 01:03 0.5 C 9
2000 5.19 19:23 05 C 5 1979 12.26 13:40 0.5 C 9
A 1972 5.16 06:50 0.5 C 8 1980 10.25 14:30 0.5 C b5
1973 11.10 16:35 05 C 5 1980 12.11 10:50 0.2 C 5
1977 4.18 10:40 0.5 C 4 1981 10.23 08:07 0.5 C 3
1978 1.26 14:02 0.3 Cc 2 1984 6.11 0452 15 C 2
1982 54 00:12 05 C 7 1987 9.26 09:32 0.5 C 12
1983 11.16 14:55 0.7 C 5 1990 11.6 13:30 1.0 C 5
1984 6.11 07:13 1.2 C 6 1990 12.25 16:32 0.3 C 2
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] ~ Hd A= ] 5 93 A=
R I R T A 4w A0 WE dY A o 45
1992 4.18 03:25 05 C 26 1988 4.30 01:59 0.5 C 3
1992 11.10 04:10 0.3 C 3 1989 5.14 09:12 0.3 Cc 2
1994 10.6 05:15 0.3 C 10 1990 12.1 11:50 0.5 Cc 7
1995 10.31 20:42 0.7 C 4 1991 10.22 07:55 0.3 C 4
1995 11.23 14:03 0.8 C 3 1991 11.19 09:48 0.3 C 3
1997 5.23 23:48 0.5 8 1992 2.15 08:38 0.2 C 10
1998 3.19 19:50 0.5 C 13 1992 6.19 1536 05 C 6
& 1972 9.17 11:19 0.6 7 1994 9.24 12:03 0.7 C 4
1972 11.20 07:39 0.7 C 13 |39 1972 5.16 0736 0.2 C 9
1972 11.30 14:52 0.5 C 16 1974 4.22 16:10 0.4 Cc 2
1980 10.25 15:00 0.5 C 3 1975 5.30 14:18 15 C 17
1982 8.11 19:01 03 C 2 1980 9.2 1315 08 C 5
1982 10.19 07:25 04 C 1 1982 1202 15:06 1.0 C 4
1983 1.7 17:05 0.2 C 5 1983 11.16 11:55 0.3 Cc 2
1983 11.11 19:15 0.3 Cc 2 1992 5.26 17:03 0.5 C 2
1983 11.16 08:47 0.4 Cc 2 1993 4.23 00:24 05 C 1
1985 11.10 08:46 0.8 C 22 1993 10.30 13:13 0.4 C 4
1985 12.1 20:57 0.9 Cc 7 1994 12.7 07:28 05 Cc 2
1986 10.29 14:20 0.5 C 12 1998 4.17 1544 05 C 1
1987 12.15 08:31 0.3 Cc 2 2000 3.28 13:43 05 C 7
1988 2.1 22:32 03 C 5 AF 1972 516 06:05 05 C 5
1989 3.2 10:34 0.2 C 14 1975 5.30 14:07 0.8 C 8
1989 5.14 07:35 0.5 C 1 1979 10.11 16:18 0.7 C 8
1992 10.30 07:35 0.4 C 3 1979 11.28 12:52 0.3 C 28
1992 119 11:35 04 C 10 1984 12.1 12:45 0.5 c 7
1992 11.10 14:41 0.3 Cc 3 1985 11.14 17:20 0.5 Cc 2
1993 9.24 1539 1.2 C 26 1985 11.17 11:49 0.5 C 3
1993 10.30 12:10 0.7 C 4 1985 11.19 18:40 0.5 Cc 2
1994 9.24 11:15 0.3 C 7 1985 12.2 04:38 0.5 C 16
ol 1973 11.16 15:52 0.5 C 8 1987 4.22 13:50 0.3 Cc 1
1973 11.17 09:10 0.5 C 30 1989 4.17 14:40 0.5 Cc 1
1979 4.26 1551 0.2 C 4 1991 2.11 13:50 0.5 C b5
1979 10.2 21:24 05 C 3 1992 6.19 19:14 05 C 2
1979 11.28 14:46 05 C 8 1992 10.17 1550 04 C 3
1980 4.19 22:21 0.3 C 13 1993 10.30 13:33 0.5 C 3
1980 10.25 15:29 0.5 Cc 7 1994 2.8 19:30 0.6 C 3
1982 10.19 08:42 15 C 11 1994 6.13 15144 05 C 3
1982 12.2 13:32 1.7 C 5 1997 9.26 13:05 05 C 6
1982 12.22 09:33 05 C 3 1998 3.19 21:07 0.3 C 13
1983 6.15 16:32 05 C 2 2000 12.23 07:10 0.5 C 3
1984 12.1 10:33 0.5 C 9 AL 1972 5.16 06:00 0.5 Cc 1
1988 4.19 07:49 03 C 1 1972 11.20 14:45 0.6 C b5
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) s A4 A% ) S 94 A%
Ay owE Y an o L3 Aw e ww oam ) g
1973 11.17 11:40 0.5 5 1998 4.17 1453 0.7 C 9
1974 11.23 11:55 0.5 3 2000 3.28 11:45 0.8 C 7
1975 4.1 17:36 0.5 9 2000 6.12 14:15 0.8 C 12
1975 530 17:18 05 C 2 <4 1972 104 07:28 10 C 24
A4 1972 11.20 10:17 0.7 2 1972 11.20 08:14 0.6 C 7

1973 8.14 16:47 1.0 C
1973 11.17 13:22 0.4
1974 11.23 1521 05 C
1975 2.28 20:22 0.5
1976 10.28 13:42 0.5
1977 418 09:23 1.3

[
—

1972 11.23 15:36 0.5
1973 1.26 05:05 0.5
1974 11.25 16:45 0.7
1977 11.21 23:55 0.5
1977 11.22 03:33 0.5
1977 12.20 16:43 0.5

o1 N0 =N

OO0 00000000 O O OO0
3

1977 12.1 1545 1.0 8 1979 11.28 14:20 0.3
1977 12.18 16:25 1.0 2 1979 12.21 09:18 0.3
1980 10.25 16:14 1.0 12 1981 10.23 09:50 0.5
1982 11.24 02:45 0.5 19 1982 10.19 10:20 0.7
1984 121 11:59 0.5 3 1982 12.10 14:22 0.5
1986 10.10 12:10 15 C 8 1982 12.11 18:13 0.5
1989 11.18 09:34 0.2 5 1982 12.22 09:20 0.8
1991 2.11 16:06 0.2 6 1983 11.16 09:04 1.1
1992 1210 14:21 0.5 4 1984 1.3 05145 1.2
1997 54 17:20 05 C 7 1984 10.20 17:28 0.6
1997 6.14 1534 0.7 C 3 2000 12.23 06:43 0.5
1998 4.17 14:25 0.2 C 2 F5 1972 10.14 09:156 0.5
=4 1972 127 1850 0.3 C 3 1972 11.26 15:30 0.4
1973 10.21 19:14 1.1 C 6 1974 4.22 13:25 0.8
1973 11.6 17:10 1.2 C 2 1974 11.21 07:30 0.6
1976 11.22 18:22 0.5 C 5 1974 11.23 12:28 0.5
1998 11.2 1559 0.5 Cc 1 1975 3.29 14:03 0.5
2000 7.4 19:115 06 C 9 19756 4.1 14:20 0.8
G 1975 531 10:59 0.7 C 3 1976 10.30 18:28 0.7
1984 12.1 14:20 0.2 Cc 1 1977 12.18 07:35 0.5
1991 2.11 1511 0.5 Cc 2 1978 1.18 09:35 0.5
1993 10.21 13:39 05 C 8 1978 4.12 17:05 0.7
1997 9.26 13:38 05 C 2 1979 5.17 02:53 0.5
1998 4.17 17:54 1.0 Cc 2 1982 12.22 13:33 0.5
9 1988 6.20 17:44 0.5 C 5 1983 11.16 11:11 0.5
1989 5.29 14:11 06 C 9 1985 4.17 13:11 0.5
1995 3.25 19:04 0.3 C 12 1986 10.10 12:34 0.5
1995 11.10 11:30 0.3 C 6 1987 2.11 05125 0.5
1997 5.21 12:14 03 C 3 1988 4.23 16:41 0.8
1997 6.5 11:48 0.3 C 4 1995 2.28 0552 0.2
1997 6.14 15:11 05 C 3 1996 4.17 11:24 1.2
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] o ad A% ] o Hbd A%
R I R T A 4w A0 WE dY A o 45
1998 4.17 13:06 0.5 C 1 1992 5.25 18:54 0.5 C 2
=¥ 1974 11.23 15:30 0.5 C 5 1997 6.5 14:43 0.5 C 5
1977 11.29 11:20 05 C 5 o4 1972 5.16 07:28 05 C 3
1978 4.12 16:43 10. C 5 1973 3.16 15:03 0.5 C 9
1978 10.28 21:15 15 C 23 1974 2.23 00:06 0.5 C 26
1978 10.29 02:53 0.5 C 4 1974 11.23 13:05 0.5 C 3
1979 5.17 00:37 05 C 3 1976 5.7 0956 05 C 10
1980 4.16 12:50 0.2 C 3 1978 4.12 17:54 05 C 3
1982 11.11 11:41 0.5 C 1 o4 1972 9.17 15:18 05 C 6
1982 12.22 10:21 1.0 Cc 2 1973 3.16 17:56 3.0 Cc 2
1983 2.14 21:63 0.6 C 2 1974 50.6 17:13 0.5 C 4
1983 11.25 23:38 0.5 C 4 1978 6.11 18:23 0.8 C 1
1985 11.11 22:04 0.5 Cc 1 1980 4.16 15:37 0.5 2
1989 11.18 13:07 0.3 C 18 1982 4.14 17:08 0.2 C 3
1992 2.15 11:38 0.5 c 7 1982 10.19 13:32 0.8 C 6
1993 9.6 1532 05 C 3 1983 3.1 08:22 0.2 Cc -
1998 11.17 20:30 0.5 C 8 1983 7.5 1659 0.7 C b5
&= 1972 5.16 07:08 0.3 C 3 1989 10.12 16:27 0.5 Cc 1
1975 4.1 1530 0.8 C 8 1999 4.6 06:20 0.6 C 3
1978 4.12 17:28 4.0 C 5 2000 6.13 18:15 0.7 Cc 2
1980 12.22 20:21 0.8 C 1 7 1984 5.13 16:05 0.3 C 5
1981 1.1 11:256 05 C 6 1992 4.28 15:10 0.8 C 1
1981 10.23 12:08 0.2 C 6 1995 8.15 1535 2.0 C 10
1983 11.16 11:19 0.4 Cc 9 g+ 1986 6.4 19:39 05 C 1
1984 1.12 21:563 0.5 C 21 1990 5.14 19:44 0.9 C 3
1985 4.23 12:47 1.2 C 5 1997 5.19 1541 1.0 C 5
3% 1975 5.31 10:44 0.5 C 2 o 1971 5.7 14:38 0.7 C 9
1978 4.12 17:50 1.7 C 8 1982 10.19 13:19 0.5 C 4
1992 10.17 10:50 1.7 C 12 1990 5.7 18:23 12 C 12
1992 10.19 14:15 0.9 C 11 1991 3.7 17:50 0.5 c 7
1993 11.23 13:42 0.5 C 15 1997 5.19 17:04 05 C 3
e 1974 11.23 11:10 0.4 Cc 2 g4 1972 4.8 19:50 0.3 C 10
1975 4.1 20:20 04 C 10 1981 10.23 14:14 0.5 C 10
1977 11.29 13:52 0.5 C 4 1984 5.28 15:02 05 C 3
1978 4.12 17:15 0.8 C 3 1991 3.10 20:38 0.3 C 12
1978 10.28 20:40 0.5 C 5 1997 5.21 11:20 0.7 C 4
1978 10.29 06:23 0.5 C 21 dek 1975 3.5 15127 0.3 Cc 2
1985 4.23 12:34 0.5 C 11 1979 5.18 1525 0.7 C b5
1985 11.16 10:09 0.5 C 14 1982 10.19 13:28 04 C 4
1985 12.1 21:54 0.6 C 6 1983 11.30 13:18 0.3 Cc 3
1989 11.28 08:50 0.5 C 5 1986 8.3 17:50 05 C 10
1991 12.27 20:45 0.5 C 23 1996 4.17 13141 06 C 4
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a8 we oy Az 2 00 %L?)P A8 we aw Az 21 00 ;L?)i
T RUn aToT RN
1998 4.1 17:35 04 C 20 1986 6.4 1537 05 C 1
1999 3.19 16:32 0.2 C 13 1989 4.27 09:55 0.5 C 10
1999 3.24 08:57 0.2 Cc 3 1990 2.22 12:15 0.5 C 25
2000 3.28 14:48 05 C 2 1992 5.23 12:07 0.8 C 6
¥£3 1974 6.3 1535 05 C 1 1997 54 13145 08 C 5
1975 4.1 15:35 0.7 C 5 2000 5.19 14:10 1.0 C 7
1987 2.19 13:148 0.2 Cc 2 A 1975 4.1 00:02 0.5 C 8
<2 1972 10.30 14:32 14 C 18 1978 11.28 08:25 0.7 C 5
1991 3.7 1850 0.5 Cc - 1982 4.9 08:16 0.6 Cc 2
2000 3.28 14:35 1.6 C 40 1992 1.13 22:14 0.8 C 4
BAF 1973 1.25 22:35 0.3 C 3 1993 11.23 16:53 0.7 C 4
1975 5.31 14:13 05 C 5 1995 12.5 18:18 0.5 C 20
1979 2.17 0046 05 C 2 1995 12.6 10:20 0.3 C 16
X 1975 530 1748 1.0 C 4 1995 12.8 01:53 0.8 C 23
1986 10.10 14:45 0.3 C 3 1995 12.24 17:48 0.3 C 14
1999 4.28 16:55 0.6 C 7 1996 1.8 15:25 0.3 C 12
g#3 1972 5.19 15115 05 C 3 |A#AE 1982 10.19 13:43 0.7 C 2
1973 6.1 17:28 05 C 6 1984 1.20 03:50 0.5 c 7
1973 10.13 18:27 0.3 Cc 2 1984 1.31 13:40 0.5 C 4
1975 5.19 12:47 0.5 Cc 2 1985 1.11 11:45 0.4 Cc 2
1975 5.30 1511 25 C 23 1986 1.3 2054 05 C 3
1976 6.13 14:52 0.7 C 1 1998 3.20 11:22 0.2 C 28
1976 55 14:31 04 C 4 |AAE 1978 10.29 07:37 05 C 2
1977 3.22 11:22 0.2 Cc - 1978 11.28 08:44 0.8 C
1977 4.28 15:20 0.2 C 6 1983 11.17 07:24 0.5 C 14
1979 5.1 19:32 0.3 C 3 1983 12.11 14:49 0.5 C 9
1979 5.24 1830 08 C 1 1983 12.17 07:09 0.5 C 23
1980 4.30 23:22 04 Cc 3 1983 12.30 16:36 0.5 C 156
1980 10.30 16:47 0.3 Cc 17 1985 2.10 06:20 0.5 c -
1981 5.30 13:04 05 C 13 1985 11.12 16:40 0.3 Cc 2
1982 6.8 16:22 08 C 2 1986 11.29 11:20 0.3 C 9
1983 4.29 11:15 0.3 C 1988 11.24 08:43 04 Cc 1
1983 3.1 1555 0.2 Cc - 1995 11.13 21:20 0.3 C 25
1983 12.10 19:50 0.9 C 30 1995 11.23 20:30 0.3 C 10
1984 5.1 11:30 0.2 C 15
1995 11.24 01:03 0.3 C 3
1985 4.17 11:35 0.5 C 15
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