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Applicability of the Exponential Distribution Curve
Under Different Sampling Methods

ZHOU Yuwen'? GAO Lin'> YANG Weiming' > WANG Zhongzheng' > LIU Yuan'®> LOU Fuhao'’
(1. College of Architecture and Civil Engineering Beijing University of Technology Beijing 100124 China;

2. Key Laboratory of Beijing for Water Quality Science and Water Environment Recovery Engineering

Beijing University of Technology Beijing 100124  China)

Abstract: To determine whether the exponential distribution curve is suitable for the selection of sample

series the theoretical analysis was conducted based on the similarity between the exponential distribution

curve and probability density curve of different samples.

Combined with the instance exponential

distribution curve can fit the probability density histogram of different sampling methods. Results show

that the annual maximum value sampling do not fit for exponential distribution curve. When the

probability density curve of the sample shows as “Na” glyph the annual multi-sampling method can use

the exponential distribution curve. Otherwise

it cannot.

Key words: rainstorm intensity formula; exponential distribution curve; annual maximum value method,;

annual multi-sampling method
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Fig. 1 Different shapes of Pearson—lll curve
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Fig.2 Probability density histogram of annual
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Fig.3 Probability density histogram of
multiple sample method
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Fig.4 Sample histogram curve of annual maximum value method in Wushan station
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1
Table 1 Rain intensity samples of annual maximum value method
5 min 10 min ISmin 20min 30min  45min 60min 90 min 120 min 150 min 180 min
1 4.040 3.516  3.179  2.938 2.555 1. 909 1.717 1.474 1.385 1.251 1. 139
2 3.918 3.180  2.667 2.428 2.283 1. 898 1. 639 1.242 1.036  0.916  0.786
3 3.660  2.839 2.582  2.335 2.203 1. 894 1.517 1.082  0.993 0.906  0.776
4 3.162  2.750  2.514  2.286  2.080 1. 817 1. 508 1.062  0.930  0.825 0.732
5 3.120  2.736  2.456  2.240  2.023 1.777 1. 421 1.028 0. 867 0.767  0.657
48 2.002 1.731 1.477 1.277 0.959  0.789  0.657 0.470  0.362  0.308  0.296
49 1.984 1. 696 1.415 1.220  0.955 0.759  0.633 0.446  0.349 0.308  0.293
50 1.910 1. 599 1. 390 1.204 0.886 0.658 0.546  0.370  0.309 0.306  0.256
51 1.818 1. 585 1.343 1.204  0.861 0.578  0.499  0.335 0.288  0.231 0. 206
52 1.778 1.345 1.290 1.066  0.787  0.542  0.409  0.325 0.252  0.206 0.174
2
Table 2 Rain intensity samples of multiple sample method
5 min I0min  15min 20min  30min  45min 60min 90 min 120 min 150 min 180 min
1 4.040 3.516  3.179  2.938 2.555 1. 909 1.717 1.474 1.385 1.251 1. 139
2 3.918 3.180  2.667 2.428 2.283 1. 898 1. 639 1.242 1.036  0.916  0.786
3 3.660  2.839 2.582  2.335 2.203 1. 894 1.517 1.082  0.993 0.906  0.776
4 3.162  2.750  2.514  2.286  2.080 1. 817 1. 508 1.062  0.930  0.825 0.739
5 3.120 2.736  2.456  2.240 2.034 1.777 1. 421 1.028 0.910 0.816  0.732
204 1.822 1.552 1.350 1.180  0.937 0.740 0.613 0. 445 0. 351 0.295 0.256
205 1. 820 1. 549 1.343 1.180  0.937 0.740 0.613 0.444 0.350  0.295 0. 256
206 1. 820 1. 543 1.343 1.178 0.937 0.739  0.612  0.443 0.349  0.294  0.256
207 1. 820 1.543 1. 341 1. 178 0.937 0.739  0.611 0.443 0.349  0.293 0.256
208 1.818 1. 539 1.341 1.176  0.933  0.737 0.609 0.442 0.349  0.293 0.255
4
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Fig.5 Sample histogram curve of total sample

series in Wushan station

6

Fig.6  Sample histogram curve of multiple sample

method in Wushan station
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