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Tab.1 Information of 76 tropical cyclones affecting Qingdao
5 B KA i 50 1A () R T 5 b DXORT T VA 4 )
o wWe AW ELL RN GRBLER GRPORIE ghxE  JEPE S JdRRER EEC PN
’ BATSEMPa Kil/ms)  SJEMPa (ms')  Mkdbmm Bkdbmm o BsKd/mm
1 4906 Gloria 960 50 978 37.2 &) ) &)
2 4908 Irma 980 30 =) 25.0 ) ) )
3 5010 (—) 983 30 992 12.0 &) ) )
4 5116 Marge 886 90 946 17.0 ) ) )
5 5207 Gilda 985 30 994 19.0 &) ) )
6 5213 Karen 955 50 975 11.0 ) ) )
7 5216 Mary 983 35 984 14.0 &) ) &)
8 5310 Nina 895 90 986 17.0 ) ) )
9 5411 (—) 994 25 994 20.0 &) 52.0 )
10 5417 June 901 85 956 13.0 ) ) )
11 5507 Clara 918 75 985 16.0 ) 180.6 135.0
12 5521  (—) 990 25 995 17.0 ) ) )
13 5612 Wanda 905 90 951 25.0 &) 56.1 28.1
14 5622 Dinah 970 45 985 20.3 &) 269.7 269.7
15 5710 Agnes 906 80 944 13.0 ) 104.1 72.4
16 5901 E&Fi 968 45 990 12.0 66.1 103.9 99.5
17 5904 IA 885 100 982 12.0 149.3 264.0 199.4
18 5905 k% 964 60 994 20.0 100.0 120.9 78.2
19 6005 FAI 950 70 980 18.0 39.0 68.9 34.3
20 6007 EHF] 910 70 992 16.0 17.1 28.1 14.4
21 6014 I 975 40 980 18.0 &) &) )
22 6126 #Fik 935 60 988 18.0 4.4 13.5 13.5
23 6205 HlfF 967 40 992 22.0 37.5 75.3 41.2
24 6207 WL 968 40 975 18.0 14.1 26.7 20.9
25 6208 KK 900 75 988 20.0 48.1 64.2 60.6
26 6214 3k 935 65 982 34.0 39.4 56.0 54.3
27 6306 YR 924 70 993 24.0 64.0 178.7 73.9
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B WS HW ELL RN (= DAL SRS - &/ NI = DA SRS 4 R 55 N B VANBU X o O BB N 2 S PN HixK
AR E/MPa K/ (ms™) S JE/hPa (m-s™)  PEME/mMm  PEWNE/mm  FERE/mm

28 6408 7Y 980 40 980 14.0 41.9 85.6 85.6
29 6510 MAAD 977 45 995 20.0 104.6 165.6 113.0
30 6513 3N 940 75 992 28.0 8.6 17.6 9.3
31 6612 HUE 973 35 994 12.0 0.1 0.2 0.2
32 6615 I 918 65 978 28.0 6.6 11.2 11.2
33 6705 B 976 35 989 18.0 40.9 72.8 54.9
34 6911 3IRVE 888 85 1002 17.0 46.9 59.0 44.2
35 7003 (—) 992 20 996 13.0 23.4 37.0 37.0
36 7008 B 945 55 949 14.0 143.3 189.7 150.7
37 7123 W% 905 65 995 21.0 65.0 104.5 91.2
38 7203 AiFE 911 65 970 25.0 413 52.3 31.1
39 7303 EEAT 917 65 965 24.0 50.5 93.6 74.0
40 7308 WInzz 972 40 980 13.0 17.7 49.5 49.2
41 7416 (—) 980 30 980 27.0 7.5 25.5 13.4
42 7504 Wi 970 40 992 10.7 195.0 308.6 208.6
43 7708  FEA 906 70 930 27.0 11.6 24.4 19.0
44 7909 KK 955 40 970 22.0 0.2 0.7 0.7
45 8114 ez 949 45 955 28.0 4.7 10.3 9.1
46 8211 Pifk: 917 60 980 27.0 3.7 11.3 11.3
47 8406 W 1h 947 55 989 17.0 44.8 87.1 63.3
48 8411 KR 980 30 990 21.0 41.1 73.5 44.2
49 8509 M 980 35 981 25.7 317.1 430.8 159.2
50 8707 W+t 970 35 992 17.0 3.6 5.6 4.2
51 8923 fhi 980 30 998 14.3 4.0 7.1 6.5
52 9005 KKAFH] 965 40 995 11.0 42.1 84.0 68.0
53 9015 MK 955 45 985 13.3 17.9 24.7 20.2
54 9112 Hhi#z 975 30 985 10.0 19.5 41.0 25.9
55 9216 EA 975 35 978 24.0 118.5 146.7 133.5
56 9219 ZEfE 975 35 985 16.0 2.8 9.6 9.6
57 9406 Tim 935 55 992 12.4 1.4 2.5 2.3
58 9414 B 935 50 985 10.6 73.7 120.0 86.7
59 9415 W 960 40 985 15.1 26.9 39.0 38.1
60 9711 JHUE 920 60 980 16.0 242.3 481.8 303.5
61 0108 #Hk= 965 40 993 14.7 186.8 232.6 219.1
62 0209 JAUpf 925 55 1002 11.3 40.6 41.2 26.7
63 0509 ZZik 950 45 995 28.5 89.6 138.4 120.3
64 0515 F% 945 50 995 23.4 69.8 106.7 83.4
65 0713 M 935 55 950 28.2 175.8 245.6 203.7
66 0807 VK 975 33 985 18.6 99.7 182.3 92.9
67 0808 JXUJEL 955 45 995 17.5 19.4 63.9 54.1
68 1105 °KEH 975 30 975 21.8 33.6 55.5 52.8
69 1109 #fE 915 65 970 25.8 19.4 26.8 25.8
70 1210 k4 960 40 988 31.9 74.8 136.6 136.6
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AR E/MPa K/ (ms™) S JE/hPa (m-s™)  PEME/mMm  PEWNE/mm  FERE/mm
71 1410 ZELE 955 42 992 31.4 188.9 306.6 240.8
72 1810 Zlh 980 28 990 29.7 54.7 114.2 114.2
73 1814 JEFE 980 28 992 27.1 20.0 443 44.3
74 1818 RILIE 982 25 990 29.3 64.7 127.8 127.8
75 1909 Fl&HD 915 62 970 38.0 84.9 142.5 136.7
76 2008 950 45 950 15.7 66.3 185.7 177.6
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Time series of tropical cyclone numbers affecting Qingdao in 1949—2020
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Fig. 2 Morlet wavelet power spectrum analysis for tropical
cyclones affecting Qingdao
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Fig. 3 Diagram for the eight tracks of the tropical cyclone
affecting Qingdao
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Fig. 4 Frequency of intensity for eight tropical cyclone tracks
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Tab. 2 Percentage of intensity for eight tropical cyclo-

nes(%)
25
1 2 3 4 5 6
ﬁi}’%
T ME mAE
e KE Kg T AR

BEFAELE 00 0.0 11.1 278 278 333
BREFEE 0.0 0.0 11.1 222 222 444
Lt 0.0 0.0 00 500 167 333
R 0.0 0.0 143 429 286 143
HREEZE 00 0.0 333 167 0.0 500
mEVEHE 0.0 0.0 40.0  20.0 0.0  40.0
WHEEE 0.0 0.0 0.0 333 0.0 66.7
FIGPEYT 0.0 125 25.0 00 125 500

T 00 1.6 169 266 135 415
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Fig. 5 Strongest level of tropical cyclones affecting Qingdao (a) and affecting the Qingdao period (b)
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Fig. 6 Maximum precipitation for a process at a single weather station and its level in Qingdao
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Abstract: The climate characteristics of tropical cyclones affecting Qingdao during 1949-2020 were analyzed in
terms of numbers, period, intensity, and precipitation caused by tropical cyclones. For this analysis, Typhoon Year-
book, tropical cyclone data as well as surface observations in the region of Qingdao were used. The results showed
that the tropical cyclone numbers affecting Qingdao tended to decrease and mostly took on the feature of 2a to 4a
period. The tracks of the tropical cyclones affecting the area were classified into eight categories, and those chang-
ing directions or moving northward after making landfall accounted for 47.9%. The track of making landfall and
then moving northward was dominant in July, whereas the track that steered after landfall was mainly dominant in
September. The intensity of tropical cyclones affecting Qingdao showed a weakening tendency with a clear decadal
feature. During the period in which tropical cyclones affected Qingdao, the variation in tropical cyclone strength
was not obvious. There was a clear spatial difference in the heavy precipitation area for various tracks. Tropical
cyclones with the track of making landfall and then moving northward caused the strongest daily and process pre-
cipitation in the Qingdao region. In contrast, tropical cyclones with offshore steering tracks and tracks at the ocean

had less influence on the rainfall.
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