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Tab.1 Parameters of P — [l distribution of storm intensity frequency in urban area of Shijiazhuang

7 5/ min
ERETT I 28
5 10 15 20 30 45 60 90 120 150 180
X 1.407 1.116 0.955 0.837 0.673 0.518 0.427 0.318 0.258 0.219 0.191
AR C, 0.406 0.450 0.458 0.465 0.497 0.512 0.516 0.520 0.525 0.525 0.544

C, 1.352 2.009 1.829 1.823 1.968 2.016 2.016 2.113 2.172 2.213 2.483
x 1.910 1.600 1.370 1.210 1.000 0.770 0.630 0.470 0.390 0.330 0.290
SRR C,
C

(=}

.350 0.400 0.400 0.400 0.420 0.440 0.450 0.450 0.470 0.480 0.510

@
(=]

.994 1.416 1.188 1.228 1.286 1.179 1.067 0.977 0.949 1.042 1.239

R2 AREDRWBERELRE - MBS/ i-1-pR

Tab.2 I-t-p of P-1I distribution of storm intensity frequency in urban area of Shijiazhuang

TERE Ty 1 TN i/ min
/a 5 10 15 20 30 45 60 90 120 150 180
0.25 0.59 0.56 0.48 0.41 0.33 0.26 0.21 0.16 0.13 0.12 0.11
0.33 0.99 0.75 0.64 0.56 0.43 0.33 0.27 0.20 0.16 0.14 0.12
0.5 1.28 0.97 0.8 0.73 0.57 0.44 0.36 0.27 0.21 0.18 0.15
1 1.69 1.33 1.14 1.00 0.80 0.62 0.51 0.38 0.31 0.26 0.22
2 2.08 1.69 1.46 1.28 1.05 0.82 0.68 0.50 0.41 0.35 0.30
3 2.28 1.89 1.63 1.44 1.19 0.93 0.77 0.57 0.47 0.39 0.35
FELAREE

2.51 2.11 1.82 1.61 1.34 1.05 0.87 0.65 0.53 0.45 0.40
10 2.85 245 2.12 1.87 1.58 1.24 1.03  0.77 0.63 0.54 0.48
20 3.18 2.79 2.42 2.14 1.82 1.43 1.19 0.8 0.73 0.62 0.57
30 3.36 2.98 2.59 2.29 1.95 1.54 1.27 0.96 0.79 0.67 0.62
50 3.57 3.20 2.78 2.46 2.10 1.66 1.38 1.04 0.8 0.73 0.67
100 3.91 3.56  3.09 2.74 2.36 1.87 1.55 1.17  0.97 0.83 0.77
1 0.71 0.70 0.50 0.46 0.37 0.23 0.14 0.09 0.05 0.049 0.05
2 1.80 1.45 1.26 1.11 0.91 0.71 0.58 0.44 0.36 0.30 0.26
3 2.10 1.74 1.51 1.33 1.10 0.8 0.71 0.53 0.44 0.37 0.33
5 2.42 2,05 1.77 1.56 1.30 1.02 0.84 0.63 0.53 0.45 0.40
AR R A 10 2.81 2,46 2,10 1.86 1.56 1.22 1.0 0.75 0.64 0.54 0.49
20 3.16 2.84 2.42 2.14 1.81 1.42 1.17 0.87 0.73 0.63 0.57
30 3.37 3.07 2.60 2.30 1.95 1.53 1.26  0.93 0.79 0.68 0.62
50 3.61 3.34  2.81 2.49  2.12 1.66 1.36 1.01 0.8 0.74 0.68
100 3.93 3.70 3.09 2.74 2.34 1.83 1.50 1.11 0.94 0.81 0.76

x3 RAESIMEENERXNEFHEENERNEEAXBEERE

Tab.3 The accuracy test of storm intensity formula derived by
annual multisampling method and maximum method
Tk YR/ (mm/min) SEB RS bR 22/ %
EZA R 0.045 4.5

SRR KIHE 0.065 7 44
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Fig.1 The proportion of short — duration strong precipitation

to the total in different eras in urban area of Shijiazhuang
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Tab.4  Comparison of storm intensity calculated by the new and old formulas

L Zd
/a 1 2 3 4 5 6 7 8 9 10 11
0.25 -1.63 4.78 8.47 10.79  13.36  14.99 15.54 15.58 15.15 14.61 14.06
0.33 -1.91 4.48 8.17 10.47 13.04 14.66 15.22 15.25 14.83 14.29 13.73
0.5 -2.16 4.22 7.89 10.20 12.76  14.37 14.93 14.96 14.54 14.00 13.45
1 -2.40 3.96 7.63 9.92 12.48 14.09 14.64 14.68 14.26 13.72 13.17
2 -2.54 3.81 7.47 9.77 12.32 13.93 14.48 14.52 14.09 13.56 13.00
3 -2.60 3.75 7.41 9.70 12.26  13.86 14.41 14.45 14.03 13.49 12.94
5 -2.65 3.69 7.35 9.64 12.19 13.79 14.35 14.38 13.96 13.42 12.87
10 -2.71 3.63 7.29 9.58 12.13  13.73 14.28 14.31 13.89 13.36 12.81
20 -2.75 3.59 7.24 9.53 12.08 13.68 14.23 14.27 13.84 13.31 12.76
30 -2.77 3.57 7.22 9.50 12.05 13.65 14.21 14.24 13.82 13.28 12.73
50 -2.79 3.54 7.19 9.48 12.03  13.63 14.18 14.22 13.79 13.26 12.71
100 -2.82 3.52 7.16 9.45 12.00 13.60 14.15 14.19 13.76 13.23 12.68
1y -2.48 3.88 7.54 9.84 12.39  14.00 14.55 14.59 14.16 13.63 13.08
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Comparison of Method of Revising Urban Storm Intensity Formula in Shijiazhuang

ZHANG Bingxiang, CHEN Jing, HAN Juncai, LI Liyan

( Shijiazhuang Meteorological Bureaw of Hebei Province, Shijiazhuang 050081, China)

Abstract: Storm intensity formula is one of the most critical criteria for the design of retention or detention facilities and drainage sys-
tems, and can directly affect their safety. In order to accommodate the increasing frequency and intensity of precipitation caused by
global climate warming, the revision of storm intensity formula is necessary. In this paper the storm intensity formula in urban of Shiji-
azhuang was studied based on the precipitation data during 1961 —2012. The storm cases were selected by annual multisampling and
maximum methods, firstly. Then, the relations among the intensity, duration and recurrence period of storm was built by Person — [l
distribution analysis. And on this basis the Gauss — Newton iterative method was applied to derive the storm intensity formula. Finally,
the absolute and relative standard deviations were used to assess the fitting goodness of storm intensity formula. The results showed that
the accuracy of storm intensity formula derived by using annual multisampling method was higher than that derived by using annual
maximum method, and it met the evaluation indexes of storm intensity formula. The storm intensity of most precipitation processes de-
rived by new formula was bigger than that derived by the formula deduced in 1978, it got bigger and bigger with the increasing of pre-
cipitation duration, and it was consistent with the change trend of extreme precipitation events in Shijiazhuang city in recent 30 years.
Therefore, it is necessary to study and revise the storm intensity formula with the accumulation of data and the expansion of city.

Key words: storm intensity formula; Person — [l distribution; comparison analysis
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Variation Characteristics of Road Surface Temperature on Highway
of Hebei Province and Its Prediction Model

WU Huiqin, MA Cuiping, YANG Rongfang, ZHANG Jinman

( Meteorological Service Center of Hebei Province, Shijiazhuang 050021, China)

Abstract ; Based on the hourly road surface temperature at Shexian and Yutian highway monitoring stations and the meteorological obser-
vation data from Jannuary 2010 to December 2011, the diurnal variations of road surface temperature and air temperature in Shexian
and Yutian were analyzed statistically, and the relationship between the maximum temperature of road surface and meteorological factors
was studied. Then, the monthly prediction equations of the maximum road surface temperature were established by using the multiple
regression analysis, and the accuracies of prediction were tested. Results showed that the diurnal variation of road surface temperature
was not only correlated with season and sky conditions, but also closely related to geographic location. The maximum road surface tem-
perature was influenced by a variety of meteorological factors. The maximum road surface temperature had a positive correlation with the
maximum road surface temperature the day before, the maximum air temperature, visibility, while a negative correlation with total and
low cloud cover, relative humidity, and the correlation was the most significant with the maximum air temperature. The minimum road
surface temperature was significantly correlated with the minimum air temperature. The prediction accuracy of the annual maximum road
surface temperature in Yutian was 77.5% , and that was 79.2% in Shexian. The equations could be used for future prediction of the
maximum road surface temperature on highway.

Key words: road surface temperature on highway; air temperature; correlation analysis; prediction model





