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Discussion on Bias of Different Sampling Methods and Processing Approaches

for Urban Rainstorm Formula

SHAO Dan-na
( China Institute of Regulation Research, Zhejiang University of Finance and Economics, Hangzhou
310018, China)
Abstract: Since the year of 2004, most of observation sites from meteorological department in Chi-
na adopted tipping bucket rain gauge, whose measurement precision was 0.1 mm or 0.2 mm. In 2010,
the instrument with the precision of 0.5 mm was widely used in hydrological department. Furthermore,
state-run observation sites adopted the siphon rain gauge to carry out the assistant test. The amount of
rainfall during the 5-min period was collected as the samples. Maximum values of specified rainfall dura-
tions based on the sliding intercepted during the whole 5 minutes are published in the Hydrological Year
Book. According to the samples from the Hydrological Year Book and other meteorological departments,
typical rainfall patterns, rainstorm intensity and precipitation alteration process were selected. Results
showed that by comparing the samples of different sliding durations, each sample of specified duration
had a certain margin. By comparing the rainstorm intensity of different sliding durations, rainstorm inten-
sity margin became much smaller when the duration and reoccurrence expended, which was also much
closer to the true value. Results also showed that interpolation would enhance the statistical precision of
sampling as well as the design precision of urban water drainage.
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Tab.1 Comparison of rainfall under different sliding durations
N ey [ i}/ min
A PRSI 5 10 15 20 30 45 60 90 120
1 min {3/ mm 18.7 26.8 34.9 41.5 60.7 75 77.1 82.8 83.9
IR 5 min ¥ 3f)/mm 16.0 24.8 33.2 41.0 60.0 74.6 77.1 82.8 83.9
FER/ % 14.44 7.46 4.87 1.20 1.15 0.53 0.00 0.00 0.00
1 min %3}/ mm 21.7 33 45.2 57.4 72.7 82.2 83.2 83.8 85.0
BT 5 min 3}/ mm 19.1 30.3 43.8 56.5 72.5 82.2 83.2 83.8 85.0
R/ % 11.98 8.18 3.10 1.57 0.28 0.00 0.00 0.00 0.00
1 min %3/ mm 14.4 26.2 35.6 44.5 50.73 53.38 53.99 60. 15 67.26
22 5 min ¥ 3))/mm 14.1 25.8 35.2 44.1 50.73 53.2 53.95 59.66 66.7
R/ % 2.08 1.53 1.12 0.90 0.00 0.34 0.07 0.81 0.83

HIZ% 1 A, i B > 30 min B AR 22 %
B/ TAE S ~30 min B BSEE NAF/E—E 2R, B
W I B3 R 22 3R I . REARFEANTR] 1937 ° e
W, 22 T0 W BTN B 23 A 5 S B T vh e L S

~120 min JUAFIE, B S min BIREA K IET— 5
N7 2R T, 22 B KO 14, 44% 5 BHYT S 5 ~ 30
min A B A% 22 7] — b 5 o BT, R AR L
B SR, 2235 /s 2 3 S ~ 60 min
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Tab.2  Comparison of rainfall intensity under different sliding durations in Hangzhou
R HHY)/ a
A/ mi K b
AR AR 2 3 5 10 20 30 50 100
1 min #31/(mm « min~") 2.07 2.30 2.58 2.97 3.35 3.58 3.86 4.25
5 5 min ¥ 3)/(mm « min~") 1.88 2.09 2.36 2.73 2.73 3.30 3.57 3.93
2R/ % 9.18 9.13 8.53 8.08 18.51 7.82 7.51 7.53
1 min ¥ 3}/ (mm - min~") 1.73 1.92 2.15 2.47 2.80 2.98 3.22 3.54
10 5 min # 3/ (mm - min ") 1.63 1.81 2.04 2.35 2.35 2.85 3.08 3.40
2R/ % 5.78 5.73 5.12 4.86 16.07 4.36 4.35 3.95
1 min ¥ 3}/ (mm - min~") 1.49 1.65 1.86 2.13 2.41 2.57 2.78 3.05
15 5 min {35}/ (mm - min~") 1.43 1.59 1.80 2.07 2.07 2.51 2.72 2.99
2R/ % 4.03 3.64 3.23 2.82 14.11 2.33 2.16 1.97
1 min #31/(mm « min~") 1.31 1.46 1.64 1.88 2.13 2.27 2.45 2.69
20 5 min #3}/(mm « min ") 1.28 1.43 1.61 1.85 1.85 2.25 2.43 2.68
2R/ % 2.29 2.05 1.83 1.60 13.15 0.88 0.82 0.37

FRAE % 2 e, 76 K5 RN g B R0 2 B0 A [R] 1) 2%
T B A 5 min B 30 47% 5% 58 W A SR A9 SR T 2
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Tab.3  Statistical precision of sampling under sliding duration of 5 min by interpolation

. o s JH I}/ min
Hixd AT 5 10 20 30 45 60 90 120
1 min & 3f)/mm 18.7 26.8 34.9 41.5 60.7 75.0 77.1 82.8 83.9
B 5 min WEEE Y /mm | 18.3 | 26.9 | 34.8 | 41.3 | 60.7 | 74.4 | 77.1 | 82.8 | 83.9
LR/ % 2.56 -0.04 | 0.54 0.48 0.00 0.80 0.00 0.00 0.00
1 min & 3f)/mm 21.7 33.0 45.2 57.4 72.7 82.2 83.2 83.8 85.0
FEYT. 5 min S {E T/ mm 21.6 33.0 45.0 57.4 72.7 82.2 83.2 83.8 85.0
FoEL) 0.46 0.00 0.44 0.00 0.00 0.00 0.00 0.00 0.00

MG 3 P, il i XA N AT 24T 5 min

T SRR IR AL B BEAS AT FLSE, 25 R BN T

- 151 -



£RE HTH

¥ 4 K HE K

www. watergasheat. com

2.56% , PIREIR B BT A SAEAR G ERAG
2.2 FHKES min BHEAAKXHEIREE

TSR 1R AF i R AELA%- 6 5 T IRHRE AR, TE 4% 1
WA A3 Bl v I B R N K R S min BT RE, ELE
VEHEA TV S (A A0 A, 7T LS A 16 48 R E S
HA AR A T Y R IR L AR 2014 RR( Z SME
IKBAT LTS B ESR P B EB — f h 2 ~ 20
38, AT HARIG LR, R T I 3. 2.5 4% WAy
HLE B T 47k 250 m, — 3 T i I0 AK i 8] 7E 5
~40 min, S} AS R S R A R 2L R,
k4,

x4 mMNEEAEESIHKERAXBEI L
Tab.4 Resulis comparison of rainfall intensity formula under

different sliding durations in Hangzhou

% H JH I}/ min
5 10 15 20 30 40
1 min #§3)/mm| 11 17.9 | 22.7 | 27.7 |32.69 |40.02
5 min #H3/mm| 10 |16.8 | 22 |26.9 |32.49(39.93
2R/ % 9.09 | 6.15 | 3.08 | 2.97 | 0.63 | 0.23
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