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Application Research on a Logarithmic Comprehensive Intensity

Assessment Model of Regional Rainstorm Process
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Abstract: By using 5 types of running hourly accumulated precipitation data from 2092 meteorological sta-
tions in Chongqing from 2016 to 2020 and setting 45mm, 95mm, 145mm, 195mm and 245mm as 1h. 3h,

6h, 12h and 24h running cumulative precipitation extreme thresholds respectively to calculate 50 compre-
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hensive intensity of regional rainstorm process with the logarithmic assessment model, then according to
the stations” number classification conditions, all regional rainstorm processes were distinguished as Ex-
treme Concentration(EC) and Normal Dispersion(ND) categories with a comprehensive intensity of 0.9.
The EC category further was divided into Regional EC (REC), Western EC(WEC), Eastern EC(EEC),
Midwest ECCOMWEC) and Mideast EC(MEEC) types. Finally it was found that, D The order of the aver-
aged regional comprehensive intensity from strong to weak above five EC types was: WEC, MEEC, REC,
MWEC, EEC. The regional comprehensive intensity had a significant positive correlation with the number
of stations and the one in the larger numerical interval [ 2,2.8] for all the EC types. @ The areas covered by
REC and MWEC/MEEC were wider, and their disaster-causing forces corresponding to the patterns of
“less in the east and more in the west” and “less in the middle ” were both the strongest. Although WEC/
EEC mostly patched a cluster of disasters, and their scope of influence were smaller, the short-term ex-
treme heavy precipitation was also likely to cause more disasters and be more destructive in the western
part of Chongqing than in the eastern part. @For all the regional rainstorm processes, the regional com-
prehensive intensity had a significant positive correlation with the extreme 3-hour Power Mean hourly rain-
fall intensity and the extreme mean value, and the coefficients were all 0.77 and above. The logarithmic
intensity of the stations in the larger numerical interval [ 2,2.8] was also significantly positively correlated
with the regional comprehensive intensity, and the positions of those stations were well matched with the
area of the very heavy rainstorm and above in the process.

Key words: regional rainstorm process; comprehensive intensity; larger numerical interval; assessment model
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F2 EHKXK2016—2020 FRBEMERESRBEHM, FEKRHTF /N FRERRKHE

X 3, X 35 2PN 2PN N YN N W 3
0y ] TR Bt mh 1h 3h 6h 12 h 24 h ot

A i /mme*h ' /mm+h ' /mm+h ! /mm+h ! /mm+h ! /mm-+h!
2020 “7.157 7H 14 H20m—18 H 14 It 1. 622 112.8 96. 6 85.8 80. 6 66. 1 88. 4
2017 “6.8” 64 8H 20m—10H 08 i 1. 590 116.3 96.5 76. 4 58.0 — 86. 8
2020 “6.117 6 11 0 148—14 B 20 #} 1.513 105.3 85.5 70. 5 65.9 18.9 75.2
2016 “6.1” 5H31H20m—6H2H 201t 1. 346 174.8 111.8 92.1 67.9 50. 6 99.4
2018 “9. 207 9419 H 20/ —21 H 14 m 1.324 95.0 72.1 60. 0 16. 4 — 60. 9
2020 “7.257 7H 250 1418 —26 B 20 1. 300 92.5 68.9 54.2 32.5 — 62.0
2016 “6.19” 6 418 H 18 mf—20 H 14 1. 280 91.3 89. 4 73.4 57.3 33.5 69.0
2016 “6.24” 6 23 H 18/ —25 H 08 i} 1. 279 111.6 91. 4 72.7 53.3 — 82.3
2016 “7.18” 7 18 H 14 B —20 H 08 i} 1.273 144. 4 100. 5 79. 4 56.5 28. 8 81.9
2019 “6.217 6 A 20 H 20m—22 H 20 it 1. 255 94.5 73.7 55.7 74.6
2017 “9.26” 9 A 26 H20mf—28 H 15t 1. 254 122.9 105. 2 84. 4 47.9 23.7 76. 8
2018 “7.2” TH2H 178 —6 H 14 i 1. 251 147.5 116.0 84.5 65.2 19.5 92.5
2020 “6.27” 6 426 H 20m—28 H 14 it 1. 195 106. 2 93.1 88.7 75.2 58.4 84.3
2019 “7.227 7H 220 140f—23 @ 14 1. 186 86. 2 52.8 — — — 69.5
2017 “9.17” 9 17 H 22 —20 B 14 1. 161 115.7 88.7 70.9 52.3 — 81.9
2019 “4.19” 4 H 19 A 08w —21 A 20 i 1. 154 109. 6 83.1 59.5 — — 84.1
2017 “8.7” 8H 7TH20m—9 H 08 it 1. 066 102. 6 64. 4 36.2 — — 67.7
2018 “8.21” 8H 21 H20m—23H 14 it 1. 047 91.3 81.2 56. 1 23.1 — 62.9
2017 “9.8” 97 8H 20 W —10 A 20 i 1. 024 115.3 90. 1 72.1 56.0 — 83.4
2018 “6.18” 6417 Ho2m—19 @ 14 It 1.010 71.7 64.6 59.5 48.2 61.0
2019 “7.317 7H 29 H o8 mf—31 H 20 ft 0.993 83. 4 51.6 — — — 67.5
2018 “5.217 521 0 16 K —22 B 20 #f 0.979 84.5 59.0 53.6 — — 65.7
2017 “7.137 7H 13 H 20 f—16 H 08 it 0.977 72.9 55. 4 44.7 29.2 50. 6
2018 “4.217 4 H 21 H 208 —22 B 20 it 0.972 88.5 61.2 — — — 74.9
2020 “7.1” 6H30H 14—7H 2\ 14 it 0. 954 84.2 56. 6 — — — 70. 4
2020 “3.27” 3426 H 20K —28 H 08 it 0. 885 82.0 71. 4 54.9 69. 4
2019 “8.6” 8 H 6 H 08m—8 H 08 If 0. 879 110. 8 92. 4 71. 4 56. 4 — 82.8
2019 “8.28” 8 H 27 H 14/ —29 H 14 1f 0.876 74.6 48.7 24.3 — — 49.2
2020 “6.17” 616 H 20 mf—18 H 08 i} 0. 856 86. 7 62.9 55.0 — — 68. 2
2019 “6.5” 67 4H2008F—5H 20 i 0. 829 80.9 53. 4 — — — 67.2
2016 “6.30” 6 30H02/—7H 1 H 10K 0.811 58.3 59.3 65.8 55.0 40. 2 55.7
2017 “7.57 7H5H 208 —9 H 08 K 0.713 63.0 46.1 35.1 — — 48.1
2019 “6.28” 6 427 H 201 —29 H 08 it 0. 644 71.3 54.6 — — — 63.0
2018 “4.4” 4 H 48 20m—6H 08K 0.636 69.5 55.3 49. 4 28.8 — 50. 8
2020 “6.20” 64 19 0 20 mf—23 B 08 Hf 0. 631 73.5 55.9 — — — 64.7
2019 “6. 157 6 414 H 201 —17 H 08 It 0. 609 61.0 49.3 — — — 55.2
2020 “7.127 77 10 H 20 s —13 H 20 f} 0. 607 53.0 58.8 44.5 — — 52.1
2017 “5.207 5200 14 8f—23 B 08 ff 0.594 70.8 52.1 — — — 61.5
2018 “5.4” 5H 4 H20m—6H 20 i 0.572 64.1 46.7 55.4
2016 “7.13” 7H 13 H 19/ —15 B 08 it 0.417 81.9 31.8 — — — 56.9
2019 “6. 7" 6H7H 208 —9 H 20 K 0. 398 72.0 32.2 — — — 52.1
2019 “5.18” 57 18 H 00 Bf—20 B 09 0. 375 62.5 49.3 — — — 55.9
2016 “6.27” 6 A 26 H 20 if—28 H 20 it 0. 340 94.5 58.3 — — — 76. 4
2017 “10.3” 104 3 H08m—5H 08 It 0.317 — 32.4 44.9 11.3 — 39.5
2018 “4,127 4 A 12 H 208 —13 H 20 Hf 0. 300 56.0 — — — — 56. 0
2017 “5.2” 5H2H140—3H 14 i 0.295 51. 4 32.7 36. 6 — — 40.2
2019 “10.7” 10H 6 H20W—7 H 20 if 0. 270 47.8 — — — — 47.8
2019 “10. 47 10 H 3 H 208 —6 H 08 i} 0. 249 45.5 — — — — 45.5
2020 “6.2” 64 1H20m—2H 201t 0.238 52.8 — — — — 52.8
2017 “6.3” 6 3H20Mm—5H 08 It 0.021 — — — — 10. 2 10. 2
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“7.317(2019) 0.993 73 4 0.503  FOIK A IFM10) B K (2. 113)
“7.13”(2017) 0. 977 33 5 0.561  ARMAN ., FREG D REEEHE (2. 205
Y 1. 222 67.9 13.3  0.763 — —
“6.87(2017) 1.590 81 33 1.126  HLIRK 32) A2 B NEE (2.529)
“6.247(2016) 1. 279 52 15 0.829 K24 KT FKIELPRAT (2. 519)

# “4.197(2019) 1. 154 32 11 0.762  FEIT.(13)7K )1 (5) JTEEm17(2. 389)

B e 1720200 0.954 29 5 0.546  KE(DILHE) KL HRR =4k (2. 152)
¥ 1. 244 48.5 16 0. 816 — —

’ﬁ% “9.207(2018) 1.324 59 19 0.876  FEF(30) J7 M (10) 74 K FE (2. 319)
l%-ﬂj “9.267(2017) 1. 254 58 14 0.807  FICQCHIFM (12 M B g (2. 582)
£ K «9.872017D) 1024 29 5 0.627 JFIMDEBAG) FAE R (2. 511)
* g “6.187(2018) 1.010 20 7 0.654  ARII(9HZEFT(8) AP (2. 270)
“5.217(2018) 0.979 26 6 0.588 (D IFFM (6 FM A 25 (2. 218)
HH 1.118 38.4 10.2  0.710 — —

" “7.187(2016) 1.273 68 14 0.806  ZRE (18) 7K )11 (10) 2R B XU K A7 (2. 582)

P§ o “7.227(2019) 1.186 71 11 0.708  HNA2)FEEBE 11D BN =112 130

%;ﬁ “8.217(2018) 1. 047 60 5 0.580  FHAOFPF, BEGEE D FHHE (2. 103)

oy 1. 169 66.3 10  0.698 — —
“6.117(2020) 1.513 85 26 1.041  FFM A8 EFH(13) P B4 5 (2. 553)

h “6.217(2019) 1. 255 51 14 0.806 JFM 0O FEE D WA M (2. 334)

% “7.27(2018) 1. 251 54 11 0.796 B (11K 6) T BHAZI% (2. 579)

%9, 177(2017) 1.161 29 11 0.762 KHG@HIT. BHHGEE 6) HITH KL (2. 496)

& “4,217(2018) 0.972 21 6 0.582 HIL(OKFH, BHGEE D KHFAMR(2.178)
¥iE 1. 230 48 13.6  0.797 — —

R EARE 1. 200 54.72  12.76 0.760
IE N — - B
P ZERBAREE  0.534 10. 36 1.08 0.247
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JEA . 2016 476, 178 AR50 M RS i s L W0 . F AR A 48 AN uh GRIXH] 10 3, M . W
R — BTN — 2 P —Z2 45— AR L I 23 A3l G IXC[R] 3 A3 o T 78 A o 3k XL B (L g I sl
17 Aok R IXE) 3 35) (B 2b), 2017 4FE“8. 77 HZ Kl FEHEELMERPIMBIL K EFH A
FE— B — 2R 30 AN ul GRRIXTA] 5 AN3h) 100 76 W P90 AR FB 40 AT 12 A3l Fn 17 Al (EIRG . Bk 2 il R
05 T S A 2 RS S b ) UL R X R A b i AR O BRE# IR A 2020 4E4T7. 257
F14) P 385 50 588 DX R 2 87 H 2R B 4 0 A 53 ANl L 7 ANl TR Bk 60 AL 7 AN (Bl 200, 2019 4R
“7.317, 2017 AET. 13V ARARARL , A B AR R DX ) 3 50 7 T AR ER AP B A LU AR K 36(3) ¢ 37(1)
18(2) = 15(3) (&M ) o A Ity i 73 AT JE AP . A ot 5 DX [] ol B AR #2000, REC =25 2 5 32 o 28 3 55 4K
NP7 (7.15, 6.19, 6.27), “HEm£” 6.1, 8. 7), “EMFAF"( 7.25, 7.13, 7.31) (£ 3).
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