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Calculation of Rainstorm Intensity Formula for the Main Urban Areas

of Chongqing and Its Application
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Abstract: Using the minutely precipitation data during 1981 —2013, which is from the stations of Shaping-
ba, Beibei, Banan and Yubei in the main urban areas of Chongqing, the rainstorm intensity formula fitted
by the Pearson [[[ distribution, Gumbell distribution and exponential distribution was made respectively by
using the annual multisampling method and annual maximum value method. The results show that rain-
storm intensity calculated by the formula using annual maximum value method is less than that calculated
by the formula by annual multisampling method for the reappearing period less than 10 years. In the 10—
30 years reappearing period, the difference of the two is slight, and the rainstorm intensity calculated by
the formula according to annual maximum value method is more than that calculated by the formula accord-
ing to annual multisampling method. The error of rainstorm intensity formula according to annual multi-
sampling method is the least for the four stations. The rainstorm intensity formula of Beibei and Banan is
made fitted by exponential distribution according to annual multisampling method based on the precipitati-
on data from 1981 to 2013. The rainstorm intensity formula of Yubei and Shapingba is made fitted by ex-
ponential distribution according to annual multisampling method based on the precipitation data from 1991
to 2013. The applicability of new formula to calculate the rainstorm intensity in the main urban area of

Chongqing is determined by analyzing the spatial distribution features of precipitation in different times.
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Table 1 The rainstorm intensity formula and error according to two Kkinds of data
sampling methods at Shapingba Station during 1981—2013 and 1991—2013
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Table 2 The optimal rainstorm intensity formula and error of Beibei, Yubei and Banan Stations according

to two kinds of data sampling methods during 1981—2013 and 1991—2013
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Table 3 The percentage difference of rainstorm intensity of Shapingba Station fitted by
exponential distribution during 1981 —2013 and 1991—2013

I /a 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min S 1
2 —1.15 —0.43 —0.21 —0. 20 —0.41 —0. 89 —1.37 —2.21 —2.91 —3.48 —3.98 —1.57
3 —0.29 0.78 1.16 1.24 1.07 0. 55 —0.01 —1.03 —1.88 —2.59 —3.20 —0.38
) 0.03 1. 31 1.77 1. 88 1. 66 1.01 0. 30 —0.99 —2.06 —2.96 —3.73 —0.16
10 —1.59 —0.01 0.61 0.79 0.61 —0.12 —0.94 —2.46 —3.74 —4.82 —5.75 —1.58
20 —2.15 0.13 1.17 1.61 1. 67 1.02 0.13 —1.63 —3.17 —4.49 —5.64 —1.03
30 —2.03 0. 39 1.52 2.00 2.10 1. 41 0.47 —1.43 —3.10 —4.53 —5.77 —0.82
50 —1.97 0. 60 1.82 2. 36 2.49 1.79 0.79 —1.24 —3.03 —4.57 —5.91 —0.62
100 —2.33 0. 39 1.70 2.29 2.47 1.75 0.70 —1.46 —3.38 —5.03 —6.48 —0.85
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Table 4 The reappearing period precision of rainstorm
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intensity formula based on different fixed years’

data of Shapingba Station (unit: mm * min™')
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Fig.1 The comparison between new designed rainstorm intensity formula and current
rainstorm intensity formula of Shapingba Station during 1991—2013
(a) 2-year reappearing period, (b) 5-year reappearing period, (c) 10-year reappearing period,
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Table 5 The percentage difference of rainstorm intensity of Beibei Station fitted by exponential
distribution during 1981 —2013 and fitted by Pearson [[ distribution during 1991—2013
HEHW/a 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min 1y
2 —0.51 0. 60 1.21 1.59 2.02 2.34 2.50 2.64 2.69 2.71 2.71 1. 86
3 —0.53 1.02 1.77 2.19 2.59 2.78 2.79 2.67 2.51 2.35 2.20 2.03
5 —0.53 1.62 2.56 3.01 3.33 3.32 3.13 2.68 2.25 1. 86 1.53 2.25
10 —0.14 2. 84 3.95 4. 39 4.54 4,21 3.73 2. 81 2.01 1. 34 0.76 2.77
20 0.97 4. 80 6.18 6.73 6.93 6.56 6.02 4. 97 4. 07 3.31 2.66 4. 84
30 0. 90 5.10 6. 54 7.07 7.18 6.68 6.03 4. 81 3.79 2.93 2.19 4. 84
50 0.33 4.91 6. 34 6.79 6.72 5.97 5.13 3.63 2.40 1. 38 0.51 4.01
100 —0. 64 4. 44 5. 80 6.08 5.69 4.55 3.42 1. 49 —0.04 —1.29 —2.33 2.47
F6 DG ERE L AIRESKEHRKE (B mm)
Table 6 The maximum precipitation of Shapingba Station in different duration and decade (unit: mm)
lingi] 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min
1981—1990 4F 10. 90 16. 30 22.25 26. 82 34.01 40.71 45. 84 51.33 54.74 56.92 59. 39
1991—2000 4£ 10.52 17. 10 21. 80 25. 83 32.78 39. 31 42.57 51.08 57.05 61. 36 65.89
2001—2013 4 10. 19 15.98 20.73 24.63 32. 24 39. 24 45.05 52.59 58.01 62.50 66. 46
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Table 7 The maximum precipitation of Beibei Station in different duration and decade (unit; mm)

i 5 min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min
19811990 48 9.24 15.02  19.62  23.44  29.58  36.04  43.32  53.32 59. 6 63.73  69.08
19912000 4 10.96  17.71  22.57  27.23  33.67  39.28  46.28  54.41  58.91  63.96  66.28
20012013 4 9.02 13.85  18.89  22.58  28.66  34.66  39.45  48.12  55.62  60.84  63.77

400 . . . . . . . . : : . 500
(a) | [ ElH (b) [l
L350 [ ) 1 [
g 300 [ = 400 e
= 1 — P £ I |
T[.,, 250 T(.n 300 |
§200 &
= 150 & 200
100 -3
100
50
0775 10 15 20 30 45 60 90 120 150 180 0775 10 15 20 30 45 60 90 120 150 180
PR 5 RF/ min [ D7/ min
600 —————————————————————— 600 ———————————————————
© I @7 [ R
- 500 l e o500k e
g e s I e
£ IEPHL = .
" 400 W% a0} T
‘(I) ‘(/J
=300 = 300 |
N N
i gl
o o
2200 2 200
100 m I" m ] 100 m I’i.l ]
0

5 10 15 20 30 45 60 90 120 150 180
[ R DGR /min

5 10 15 20 30 45 60 90 120 150 180
[ W o EF /min

B 2 YorEIl ERE b B RS a4 DT B R R R KO I X L
(a) I 2 a, (b) I 5 a, (¢) I 10 a, (d) TILH 20 a

Fig. 2 The comparison of reappearing levels of rainstorm intensity at Shapingba,

Beibei, Yubei and Banan Stations

(a) 2-year reappearing period, (b) 5-year reappearing period, (¢) 10-year reappearing period,

(d) 20-year reappearing period



S8 BTN TP R DX AR T R A A B A T R 343

3.2 BIHRRAMEEKETES ML

PR Tk 9 X BR U BF I AL AR L B R L d L o
AEFAGWH AR S KO LA L
PRI 11 X0 B A K B9 R I B2k A
20102013 4F3 4 a H B TR IR FEAR TR 410
F T BA W04 R 3 R AL AR PR EIRIX 4 A [
FARUGRN 107 A~ [ 3l G2 0k T 5B 20 B 3R
90k DX R A I R DR A R A L 6 LD B3 e
fiFe AL FTES g 4 A [ 5 G ol T R O R AR 4 o 1Y

30.1°N| #f/m
P high: 1446
30.0

’.mmu

T T
w2 /m
P high: 1446

. low: 141

Il Il Il I Il Il 1
106.3 106.4 106.5 106.6 106.7 106.8 106.9°E

T 2> 20 FFE B 5 PR 23 o0 B 4% 2 1 4 5
P8R DL A2 3 DR 32 301X 19 3 A0 7K R R 38 3 7
2,

FHTE R TR M X [ 8 G I 4 a B4R
BB K BERE HR AR 2 A REE IO S ST REAS
A B B AS T 7 (8 2 =S 8] g3 A
(3, dF A s TR o i 5ERH Y 51 i e 4 (R
A4 TXE 4 a GORLIEAT I ACERPE BT, L
B 4 a I 23 a INAEA P8I (G 8) AT LLA . 1
A B AbA N R R AR T4 a Bk W

300N p/m
P high:1446

. low:141

106.3 106.4 106.5 106.6 106.7 106.8 106.9°E

30. N[ mg/m
¥ high:1446

| 10w 141

é.

106.3 106.4 106.5 106.6 106.7 106.8 106.9°E

B3 HR E I X B B R FEK B A (B : mm)
(a) 10 min, (b) 20 min, (¢) 45 min, (d) 90 min
Fig.3 The distribution of mean maximum precipitation (unit; mm)

in the main urban areas of Chongqing
(a) 10 min, (b) 20 min, (¢) 45 min, (d) 90 min



344 A

% ERNEC

®8 ERFHXINSKRIIEIE4aFE 23 a g KEKRELE (AL mm)

Table 8 The comparison of extreme maximum precipitation in recent 4 and

23 years for 4 stations in the main urban areas of Chongqing (unit: mm)

v s s} 141 5min 10 min 15 min 20 min 30 min 45 min 60 min 90 min 120 min 150 min 180 min
2010—2013 4f 5.7 9.1 11.5 13.3 15.8 18.2 19.7 22.1 24.6 26. 3 27.8
Vb FEIN .
19912013 4 7.2 10. 9 13.6 15. 8 19.0 22.4 24.8 28.7 31.3 33.2 35.5
e 2010—2013 4F 6.6 10. 1 12.7 15.1 18.5 21.3 22.9 25.7 28.1 30.9 33.3
" 1991—2013 4F 6.5 10. 2 13.0 15.1 18. 6 21.8 24.2 27.8 30. 8 33.2 35.0
- 2010—2013 4E 5.8 9.3 11.7 13.5 15.9 19. 3 22.2 25.0 27. 4 29.8 31.4
ER 19912013 4 6.3 9.6 12.1 14.1 16. 8 19. 6 21.6 24.6 26.9 29.0 30.6
st 2010—2013 4F 5.8 8.7 10. 6 12. 2 14.1 16. 3 17.8 19. 8 21.7 23.3 24.7
! 1991—2013 4 6.5 10. 3 12.9 15.1 18.2 21.6 24.1 27.6 30.3 32.5 34.4
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