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Abstract

This study classfied the typhoons that influenced the Korean
Peninsula (KP) between 1971 and 2012 in order to predict damage
of approaching typhoons and analyzed their characteristics. Based on
a statistical analysis of rain and wind intensity for each typhoon
from entering stage into emergency area to its dissipation stage,
typhoons were objectively classified as rain—dominant, wind—dominant,
and rain—wind dominant typhoon. The analysis of rain and wind
intensity for each month showed that the rain—wind dominant
typhoons were frequently occurred in August and September, and
while the rain—dominant typhoons were observed mainly in August
but rarely in September. The number of wind—dominant typhoons in
September was larger than that in August:

To explore this case, we compared monthly mean field for
August, September particularly for atmospheric variables such 500
hPa geopotential height, 200 hPa Divergence, Jet stream, 850 hPa
Equivalent Potential Temperature and 700 hPa Vertical velocity. we found that
in August when typhoons moved northward to the middle latitudes
where a jet stream 1s located, a divergence region 1s created with
heavy precipitation. In September, relating a dry condition and hence
less precipitation were shown up tropical air masses move

southward as cold air masses approach the Korean Peninsula.

Key words: typhoon, rain—dominant typhoon, wind—dominant typhoon
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 ATeM s "HEFol 7H = SA(ES, A3 ol diste] 487 Sl ¢
A, 717873 Bs iAol AAE e JFHFoE A kAo, sk FIH
39 F e 1287001t AdiA7 ISk T Hui¥S= 7o ® 4599 TD (Tropical
Depression: 17m/s v%H, TS (Tropical Storm: 17~24m/s), STS (Severe Tropical
Storm: 25~32m/s), TY (Typhoon: 33m/s o E EFsh=t & A= TS &

T oolgel AeE UE olgkn stk 7t FABRSL AWS)ARE ol

(ASOS) ellA AlFste= AR T 1AM E 9 108 55 A5E AHESHA
T o3 el s dRe 54 A9 5 7]44E (Regional Specialized
Meteorological Centre, RSMC—Tokyo) o4 Al&sl= HA HAZ A5E AL
ST o] AEe AR HAEES ddl AVIhe Axd HATIkE v EE
Are AE, dd A7IYY 38, SAHHHESES Maximum Sustained Wind
Speed, MSWS) s°] 6A1%F 1tAC 2 Aelu o] qlvh. HjFdsel FFs vz
7] £8s  FA43%7]  9lstel  National Centers for Environmental
Prediction/National Center for Atmospheric Research (NCEP/NCAR) oA
A& ¥+ Global Reanalysis (R1D)ARE ARSI o] AA2E AAE T3
AFE7F 2.5° x2.5° AAfolH, FHR o2 17/ FOoR o]FojA o Ak
th71€7d W= 850 hPa sk, 7|5, 500 hPa A $1a% Bl 200 hPa
vk zl5, 700 hPa w7} (dp/db)olth. RIS+ 1948 FH A= & A
TO) AR 1971 %E 20129704 o]t



2.2 A5 W EF
1) x17<—1

SIS J3F gl Fof tidl] 22 7oA A7iHste] 43S Ay B 4 9,
A7 0 AEHAS nydy] Yot A3 V)7, A3 K HY BHAE AHY
sto] A= AuE BA &gt B Ao = 19719 E 20129 (41d) 9] 7
F Fet 25719 @S AhoA EAHE #S AEE AFESY Y (Table 1,
Fig. 1)

Table 1. Location of meteorology observation stations.

No. Station Latitude Longitude
1 Sokcho 38.25 128.56
2 Chuncheon 37.9 127.7
3 Gangneung 37.7 128.89
4 Seoul B 126.96
5 Incheon Q7 126.62
6 Ulleungdo 37.48 130.89
7 Suwon 37.27 126.98
8 Seosan 36.77 126.49
9 Uljin 36.99 129.41
10 Cheongju 36.63 127.44
11 Daejeon 36.37 127.3
12 Chupungnyeong 36.22 127.99
13 Pohang 36.03 129.37
14 Gunsan 36 126.76
15 Daegu 35.88 128.61
16 Jeonju 35.8 127.15
17 Ulsan 35.56 129.32
18 Gwangju 35.17 126.89
19 Busan 35.1 129.03
20 Tongyeong 34.84 128.43
21 Mokpo 34.81 126.38
22 Yeosu 34.73 127.74
23 Jeju 33.51 126.52
24 Seogwipo 33.24 126.56
25 Jinju 35.16 128.04
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1. Map of meteorological observation stations.



2) 713t

gukee] 9 vAL BE) B4 stebsy] dAstel 19719 H 20124
UID7HA ghbee] d3e & Aow BTN 4o e JFeE

12870 A 83tk (Table 2).

3) AEAIZE

A7 A A7ISe] ke HFEseE doXtta &%le™ Byun and

Lee(2012), 334 (2010)° 9o&td, HFol 2UA7|de=z WA HIS

o A% A% Aodo] WA BAHE 2AL wiol Iy Ao e 44E
Zoha stgich mebd B Aol BEe] ugTe) A9 ARE EFe] &3
@ aiAe] BE 43 westach BE ASAES BE S0 13

WAZVEDT AFAA Ae eFY BdT9 (28" N, 132" E)ell aidstes +
Aof AQIEFe] A 8 w7px] 9] Al7be] tlEAwF BAS AR, B]AFFA
Qs gFe 2% TS (Tropcial Storm: 17 ~24m/s) o4l HF oz A
sl th(Fig. 2).
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Table 2. List of Korea—affected typhoons during 1971—-2012.

No. TC Name Period Duration
1 7119 OLIVE 1971-08-05 0:00 — 1971-08-08 6:00 72
2 7120 POLLY 1971-08-09 12:00 — 1971-08-13 0:00 96
3 7128 BESS 1971-09-23 18:00 — 1971-09-26 0:00 72
4 7207 RITA 1972—-07-20 0:00 — 1972-07-27 12:00 168
5 7209 TESS 1972—-07-20 6:00 — 1972-07-25 6:00 120
6 7220 HELEN 1972-09-16 0:00 — 1972-09-21 0:00 120
7 7303 BILLIE 1973-07—-17 6:00 — 1973-07-20 0:00 72.
8 7305 DOT 1973-07—-19 0:00 — 1973-07-21 0:00 48
9 7310 IRIS 1973—-08-06 18:00 — 1973-08-15 0:00 216
10 7408 GILDA 1974—-07-05 6:00 — 1974-07-17 6:00 288
11 7411 JEAN 1974-07-19 18:00 — 1974-07-21 0:00 48
12 7416 POLLY 1974—-08—-30 0:00 — 1974-09-05 0:00 144
13 7502 MAMIE 1975-07-29 18:00 — 1975-07-30 18:00 24
14 7505 PHYLLIS 1975-08-15 12:00 — 1975-08-20 0:00 120
15 7609 THERESE 1976—-07—-17 18:00 — 1976-07-27 0:00 240
16 7611 WILDA 1976—-07-23 12:00 — 1976-07-24 18:00 24
17 7612 ANITA 1976—-07—-24 6:00 — 1976-07-27 0:00 72
18 7613 BILLIE 1976-08—-11 12:00 — 1976-08—-12 18:00 24
19 7615 DOT 1976-08-21 0:00 — 1976-08-25 12:00 96
20 7617 FRAN 1976-09-10 0:00 — 1976-09-16 6:00 144
21 7707 AMY 1977-08-23 0:00 — 1977-08-27 18:00 96
22 7709 BABE 1977—-09-09 18:00 — 1977-09—-12 0:00 72
23 7803 POLLY 1978—06—19 6:00 — 1978-06—24 0:00 120
24 7808 WENDY 1978—07—29 0:00 — 1978—-08-08 6:00 240
25 7811 CARMEN 1978—08—15 18:00 — 1978-08-20 12:00 120
26 7818 IRMA 107 8=09=13 12:00 — 1978-09-15 18:00 48
27 7910 IRVING 1979-08-15 18:00 — 1979-08-20 12:00 120
28 7911 JUDY 1979-08-24 0:00 — 1979-08-26 18:00 48
29 8007 IDA 1980—-07—-12 18:00 — 1980—-07-15 0:00 72
30 8012 NORRIS 1980—-08-29 6:00 — 1980—-08-31 0:00 48
31 8013 ORCHID 1980—09—-10 12:00 — 1980—-09—-16 0:00 144
32 8104 IKE 1981-06—15 0:00 — 1981-06—17 6:00 48
33 8105 JUNE 1981-06—-21 12:00 — 1981-06—-26 12:00 120
34 8110 OGDEN 1981-07-29 6:00 — 1981-08-01 18:00 72
35 8118 AGNES 1981-08-31 6:00 — 1981-09-06 12:00 144
36 8120 CLARA 1981-09-23 6:00 — 1981-10-02 18:00 216
37 8211 CECIL 1982—-08-11 12:00 — 1982-08-15 6:00 96
38 8213 ELLIS 1982—-08-25 18:00 — 1982-09-04 0:00 240
39 8219 KEN 1982—-09-24 6:00 — 1982-09-27 0:00 72
40 8310 FORREST 1983—-09-26 12:00 — 1983-09-30 18:00 96
41 8403 ALEX 1984—-07-04 6:00 — 1984-07-06 0:00 48
42 8410 HOLLY 1984—-08-19 18:00 — 1984-08-23 6:00 96
43 8412 JUNE 1984—-09-01 12:00 — 1984-09-03 18:00 48
44 8505 HAL 1985-06—26 12:00 — 1985-06—-27 12:00 24
45 8508 KIT 1985—-08-05 0:00 — 1985-08—-17 18:00 288
46 8509 LEE 1985-08—-12 18:00 — 1985-08-16 12:00 96
47 8513 PAT 1985—-08-30 12:00 — 1985-09-02 12:00 72
48 8520 BRENDA 1985—-10-04 18:00 — 1985-10-08 18:00 96
49 8605 NANCY 1986—-06—24 6:00 — 1986-06—-25 12:00 24
50 8613 VERA 1986—-08—-26 18:00 — 1986—-09-02 0:00 168
51 8616 ABBY 1986—09—-20 6:00 — 1986—-09—-24 0:00 96
52 8705 THELMA 1987-07—14 18:00 — 1987-07—-18 0:00 96
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Fig. 3. Using rain intensity Index of Typhoon POLLY and Typhoon

SANBA, time—series data of rain intensity index (red line) and cube

of rain intensity index (blue line) according to the typhoon period

were obtained.
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Table 4. Wind Intensity Index list belongs in the top 30%. List of

Typhoon Name, Accumulated wind, Cumulative mean wind.

Accumulated Cumulative Wind

Typhoon Name ind —mean intensity
wi wind (WD)

1 0603 EWINIAR 2.71E+04 1082.7 60.148
2 1215 BOLAVEN 58650 2346 43.445
3 1216 SANBA 4.22E+04 1688 40.19
4 0215 RUSA 87223 3488.9 38.766
5 9809 YANNI 4.02E+04 1609.6 38.323
6 8705 THELMA 6.56E+04 2622.2 33.618
7 7617 FRAN 1.24E+05 4956.2 33.041
8 0205 RAMMASUN 3.92E+04 1.57E+03 32.707
9 8412 JUNE 4. 40E+04 1760.5 32.602
10 0314 MAEMI 4.88E+04 1950.4 32.507
11 9112 GLADYS 9.00E+04 3599.2 3.16E+01
12 0514 NABI 65702 2628.1 31.287
13 7910 IRVING 8.91E+04 3565.8 31.279
14 8613 VERA 1.16E+05 4642.3 30.948
15 7709 BABE 3.88E+04 1550.1 28.705
16 0014 SAOMAI 8.32E+04 3327.7 27.731
17 0012 PRAPIROON 8.17E+04 3.27E+03 27.237
18 8410 HOLLY 5.72E+04 2286.1 27.215
19 7305 DOT 3.25E+04 1298.5 27.052
20 9905 NEIL 3.60E+04 1441.6 26.696
21 8219 KEN 43087 1723.5 26.113
22 9503 FAYE 4.15E+04 1660.8 25.164
23 8310 FORREST 6.27E+04 2509.2 24.6
24 8118 AGNES 9.15E+04 3658.2 24.388
25 7303 BILLIE 4.00E+04 1599.9 24.241
26 7128 BESS 3.08E+04 1231 22.797
27 0004 KAI-TAK 3.07E+04 1226.3 22.71
28 1105 MEARI 3.06E+04 1225.1 22.686
29 7119 OLIVE 4.32E+04 1.73E+03 22.166
30 9109 CAITLIN 3.32E+04 1326.1 22.102
31 9015 ABE 4.96E+04 1985.7 22.063
32 9907 OLGA 3.97E+04 1588 22.056
33 7818 IRMA 2.98E+04 1190.2 22.04
34 9219 TED 5.61E+04 2245.8 22.018
35 7207 RITA 9.78E+04 3911.8 21.732
36 1109 MUIFA 4.24E+04 1694.8 21.729
37 9719 OLIWA 7.15E+04 2860 21.666
38 8211 CECIL 4.84E+04 1936.5 21.516
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Table 3. Rain Intensity Index list belongs in the top 30%.

TC Name Accgrgﬁated Cuin gllleaefrllve intlzarlllgity
rain (RD)
1 0014 SAOMAI 2.49E+07 9.94E+05 8284.6
2 7119 OLIVE 1.55E+07 6.19E+05 7941.7
3 0004 KAI-TAK 8.41E+06 3.37E+05 6232.4
4 7120 POLLY 1.57E+07 6.28E+05 3491.4
5} 0603 EWINIAR 1.36E+06 54559 3031.1
6 0215 RUSA 4.23E+06 1.69E+05 2258.4
7 9809 YANNI 2.27TE+06 90913 2164.6
8 0711 NARI 1.89E+06 75666 1801.6
9 0012 PRAPIROON 5.29E+06 2.12E+05 1764.7
10 8412 JUNE 1.72E+06 68844 1274.9
11 1216 SANBA 9.80E+05 39208 933.53
12 0415 MEGI 1.47E+06 58981 893.65
13 8403 ALEX 9.28E+05 37138 884.23
14 7911 JUDY 1.37E+06 54889 831.65
15 9907 OLGA 1.43E+06 57162 793.91
16 0006 BOLAVEN 2.26E+06 90256 791.72
17 0314 MAEMI 1.13E+06 45398 756.63
18 0407 MINDULLE 5.26E+05 21032 701.05
19 0807 KALMAEGI 5.86E+05 23429 557.83
20 8118 AGNES 1.91E+06 76558 510.38
21 8705 THELMA 9.55E+05 38202 489.77
22 8712 DINAH 1.37E+06 54797 480.68
23 1109 MUIFA 8.51E+05 34050 436.54
24 8211 CECIL 9.13E+05 36516 405.73
25 8605 NANCY 2.81E+05 11253 375.1
26 1214 TEMBIN 3.89E+05 15564 370.57
27 8513 PAT 6.48E+05 25912 359.88
28 9112 GLADYS 1.02E+06 40882 358.61
29 8508 KIT 2.62E+06 1.05E+05 342.04
30 1215 BOLAVEN 4.02E+05 16089 297.95
31 9507 JANIS 6.87E+05 27485 286.31
32 7811 CARMEN 7.69E+05 30768 269.9
33 1207 KHANUN 2.80E+05 11219 267.11
34 9307 ROBYN 7.92E+05 31672 251.37
35 8509 LEE 5.63E+05 22531 250.35
36 8505 HAL 1.50E+05 5994.7 249.78
37 9413 DOUG 6.33E+05 25321 248.25
38 8012 NORRIS 2.54E+05 10171 242.17
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Table 5. List of rain—dominant typhoons.

Year Mon. Day Time TC Name RI
1971 8 3 12 7120 POLLY 3491.4
2007 9 15 3 0711 NARI 1801.6
2004 8 18 0 0415 MEGI 893.65
1984 7 4 6 8403 ALEX 884.23
1979 8 24 0 7911 JUDY 831.65
2000 7 28 3 0006 BOLAVEN 791.72
2004 7 3 6 0407 MINDULLE 701.05
2008 7 19 0 0807 KALMAEGI 557.83
1987 8 30 0 8712 DINAH 480.68
1986 6 24 6 8605 NANCY 375.1
2012 8 29 6 1214 TEMBIN 370.57
1985 8 30 12 8513 PAT 359.88
1985 8 5 0 8508 KIT 342.04
1995 8 24 18 9507 JANIS 286.31
1978 8 15 18 7811 CARMEN 269.9
2012 7 17 15 1207 KHANUN 267.11
1993 8 9 3 9307 ROBYN 251.37
1985 8 12 18 8509 LEE 250.35
1985 6 26 12 8505 HAL 249.78
1994 8 8 18 9413 DOUG 248.25
1980 8 29 6 8012 NORRIS 242.17
Table 6. List of wind—dominant typhoons.
Year Mon. Day Time TC Name WI
1976 9 10 0 7617 FRAN 33.041
2002 7 4 9 0205 RAMMASUN 32.707
2005 9 5 3 0514 NABI 31.287
1979 8 15 18 7910 IRVING 31.279
1986 8 26 18 8613 VERA 30.948
1977 9 9 18 7709 BABE 28.705
1984 8 19 18 8410 HOLLY 27.215
1973 7 19 0 7305 DOT 27.052
1999 7 26 3 9905 NEIL 26.696
1982 9 24 6 8219 KEN 26.113
1995 7 22 6 9503 FAYE 25.164
1983 9 26 12 8310 FORREST 24.6
1973 7 17 6 7303 BILLIE 24.241
1971 9 23 18 7128 BESS 22.797
2011 6 25 12 1105 MEARI 22.686
1991 7 28 3 9109 CAITLIN 22.102
1990 8 31 0 9015 ABE 22.063
1978 9 13 12 7818 IRMA 22.04
1992 9 23 6 9219 TED 22.018
1972 7 20 0 7207 RITA 21.732
1997 9 14 9 9719 OLIWA 21.666
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Table 7. List of rain—wind dominant typhoons.

Year Mon. Day Time TC Name RI WI
2006 7 9 3 0603 EWINIAR 3031.1 60.148
2012 8 27 0 1215 BOLAVEN 297.95 43.445
2012 9 16 6 1216 SANBA 933.53 40.19
2002 8 29 9 0215 RUSA 2258.4 38.766
1998 9 29 12 9809 YANNI 2164.6 38.323
1987 7 14 18 8705 THELMA 489.77 33.618
1984 9 1 12 8412 JUNE 1274.9 32.602
2003 9 11 18 0314 MAEMI 756.63 32.507
1991 8 20 0 9112 GLADYS 358.61 3.16E+01
2000 9 14 0 0014 SAOMAI 8284.6 27.731
2000 8 30 6 0012 PRAPIROON  1764.7 27.237
1981 8 31 6 8118 AGNES 510.38 24.388
2000 7 9 18 0004 KAI-TAK 6232.4 22.71
1971 8 5 0 7119 OLIVE 7941.7 22.166
1999 8 2 3 9907 OLGA 793.91 22.056
2011 8 6 3 1109 MUIFA 436.54 21.729
1982 8 11 12 8211 CECIL 405.73 21.516
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RUSA : Time Series of Rainfall
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RUSA : Time Series of windspeed(ID 1 ) sum = 282.3 max =10.8 mean = 3.5734
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Fig. 7. Time—series of wind speed when typhoon enters emergency

zone until its extinction.
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RUSA : Time Series of windspeed(ID 7 )sum =314.6 max =13.1 mean = 3.9823
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RUSA : Time Series of windspeed(ID 13 ) sum = 432.1 max =13.2 mean = 5.4696
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RUSA : Time Series of windspeed(ID 18 ) sum =510.7 max =15 mean = 6.4646

8

w
S
T

1

Windspeed(m/s)
T T
I

T I 1 1 1 1 1 |
o

08/29 08/28 08129 08/30 08/30 08/30 08/31 08/31 08/31 0gi01
Date[day]

Fig. 7. Continued
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RUSA : Time Series of windspeed(ID 18 ) sum = 656.2 max =15.8 mean = 8.3063
T T T T T T T T T

@
S
T

1

Windspeed(m/s)
T
|

0 | | | 1 1 1 1 | |
08/29 08/28 08/29 0830 08/30 08/30 08/31 08/31 08/31 0/01
Date[day]
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RUSA : Time Series of windspeed(ID 25 ) sum = 338.8 max =9 mean = 4.2886
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Fig. 7. Continued
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Fig. 8. Moving speed of the typhoon type. The boxes show the 25th
and 75th percentiles, the lines in the boxes mark the median and the

circles the values below (above) the 25th (75th) percentiles of the
distributions.
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Fig. 9. Distribution of mean central pressure typhoon from the
emergence zone to the decaged stage. when typhoon enters
emergency zone until its extinction (a), the mean central pressure of

influencing Typhoons in the Korea peninsula (b).
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Table 8. Comparison of central pressure of the typhoon type (MSLP1
is the central pressure of the typhoon from entering time of the
emergency zone decaged stage and MSLPZ2 is the central pressure of

typnoon affecting the Korean peninsula).

Rain—dominant Wind—dominant Rain—Wind dominant
TC 1\%1%51 MSLP2 | TC 1\@1%51 MSLP2 | TC 1\/(1}%51 MSLP2

7120 1004 985.3 7617 1000 989.4 0014 982 959.6
0711 980 963.4 0205 978 989.4 7119 993 976.2

0415 976 967.6 0514 971 984.8 0004 994 998.9
8403 978.6 1001.1 7910 971 970.2 0603 990 975.9
7911 986 987.1 8613 983 966.8 0215 975 962.6
0006 992 988.3 7709 968 995.2 9809 985 978
0407 989 983 8410 975 976.2 0012 985 980.1

0807 1000 993.6 7305 995 992 8412 1002 993.2
8712 973 961.7 9905 988 980.7 1216 974 964.6
8605 994 996.2 8219 990 997.5 9907 988 974.6
1214 998 984.5 9503 979 970.2 0314 976 954
8513 984 988.2 8310 967 991.4 8118 972 985.2

8508 988 990.9 7303 975 992 8705 979 961.5
9507 996 990.8 7128 999 996.5 1109 986 982

7811 980 986.4 1105 984 985.2 8211 985 1002.4
1207 995 986.8 9109 960 974.8 9112 980 984.1

9307 988 9738 9015 993 995.4 1215 981 961.9
8509 986 989.6 7818 978 995

8505 996 996 9219 994 990.8
9413 987 990.1 7207 966 971.9
8012 1003 1002.4 9719 986 1004.9
Total 20774 20707 Total 20600 20710 | Total 16727 16595
Mean 989.2 986.0 Mean 981.0 986.2 Mean 983.9 976.2

Median 988 988.2 | Median 979 989.4 | Median 985 976.2
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(a) Rain—dominant (b) Wind—dominant (c)Rain—Wind dominant
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Fig. 10. Typhoon track density of the typhoon type. Rain—dominant
typhoon (a), Wind—dominant typhoon (b) and Rain—Wind dominant
typhoon (c).
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Fig. 11. Scatter plot of typhoon intensity versus rain intensity. open
circle indicated total typhoons and the black circles belongs to each
month. (a) June, (b) July, and (c¢) August, and (d) September,

respectively
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Fig. 16. 200 hPa Divergence (contour, 10E—6/sec), 200 hPa Jet
stream (shaded area > 30 kts) for Aug. (left), and Sep. (right).

_44_



3) 850 hPa A4 9] (Equivalent Potential Temperature)

Ak o g g Fol Tl AAT et HIeAU HF T we A
E7F okt o] HE AAETE HFol B @ W sitHs 29 58548 37
s} FAE V1RSSR AE5AE kel Jssert s 2 2S84
g (54 5, 2008). webA olgdt e FA ] flst] AEFESE °l
g3to] 4 st e

=)
&)
=2
2
r
f
P
M
rir
oY
o
it
@
ol
Nt
M
fu)
off,
oY
=
At
2
N
i

Kolsh &} BAE HERdm, 4w 7195 gz Qs gA

th&-2) Bolton (1980) ¢ A& AMgste] 4529 A% v,

T,= ———+55 (1)

1000 955401 — 09510 3.376 B
0, = TK(T)O'28°4(1 0.28107r) ¢ exp( = 0.00254 % r(1+0.81x 10~°r)]
L

T~

o714 TLS AesediroAe Ay 50li, r& AUlEs, Tk Ao

Zolth (1)9] Aol o AArEAR Trg ol g3ste] (2)2 2o diglstd ot

_45_



A 8ol ko] ZQlsh= ElFol Ml HEo] @3tow, 949 #Io] iy

o7 AR AhEol g xow BAHX

(a) AUGUST (b) SEPTEMBER
EPT(Aug.) at 850 hPa[K] . EPT(Sep.) at 850 hPa[K]

091 Ry

< son |

—

1 T T T E T 1 T
<0E 140R 160E 180 160W C%OOE 20E 1408
. N S N E— —

325 328 333 338 343 348

160E 180 160W

Fig. 17. Climatological mean 850 hPa equivalent potential
temperature (color, K) on (a) August and (b) September.
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Fig. 18. Climatological mean 700 hPa vertical velocity (hPa/hour) on
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Fig. 22. Same as Fig. 19, but for POLLY (left), BESS (right).
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