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Fig. 1

Comparison of the short-time precipitation return

level between Tianjin Station and Tanggu Station
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Table 1 Deviation statistics of 5 to 120 minutes rainstorm

intensity at Tanggu Station from that at Tianjing Station
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Table 2 Two types of rainstorm intensity formula
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Table 3 Error statistics of the rainstorm intensity formula based on the annual-maximum data
sampling against the estimated rainstorm intensity by Gamma distribution
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Table 4 Calculation comparison of two rainstorm intensity formulas with different methods of data sampling
L \\ iu‘\ \n
_—y ' 7I/J—11|5 ' 7)**{15167
Y% ¥ 75 2%/ (mm + min™!) AR ¥ 05 22/ % Y% ¥4 75 2%/ (mm + min™!) ARXE )05 22/ %
2 0.0391 3.3 0. 0470 3.4
3 0.0134 1.0 0.0428 2.9
5 0. 0566 4.0 0. 0404 2.4
10 0.1254 7.9 0.0433 2.3
TR BEJEAT T HE T, I 20 ) 4 ) T R T OR EE  5X
4 N4 Xof L BT 4 3t % W iR R 1Y) 2 S A 1 28 % T 8 8 5K

e BT T sl R IR i o A B A AR 3 R R Y
I G0k 0 S A3 K HE T XM 5 W T X 0 0
DX e T A g (L AR 22 (6 1 5040 R A g o) 2%

22 5 A5e T

1) 3 il DX ) 28 R 5 R 2650 R e i X A K
AE T BCHE K BT AN ELR -5 T DR ) R o

2) HAREN 2~10 4F— B, B TR OR(E R



368 MO R % % i %234

o 1 B T 9 I 24 2% 00 15295 24 4 8 SN HE K BEFR. AR 20040913540,

i GB50014-2006 )% gy 35k, B 7 76 HE K %3 F B (8] ARAAm, Jelsei, TR, R AR R AT 2 70 % RHE FE.
a rf[E 45 K HEJK » 2003,19(5) :79-81.

HIE T (9] BpEEse. Fh R. 5 3R] F 28 W %0RH 4% i BT B K o F B0 B
5 % 3 W vh E AR K R K . 2005(10) 2 17-18.
[10]  #th8, MZD6. 9200 28 7 #E SR BT K Or 4R . K
C1] KA. T —1C. 4 Bk R A A 2 3 A% iy 8 I 7K A5 400 A 3, 2002,22(1) :38-40.
. BRI, 2008,19(6) :760-769. (110 RS, TE%E 5K/, K 302 I 3 A 35 BOR M 1 — Fh
(2] BRI, S 3E, BRIE L. T 45 4R AR bty IXOAS ) % 01 3 e K BT, BRI, 2007,18(2) :237-241.
ARk, B ARG M. 2010,21(1) :47-54, [12] e, e A A 3 fh b X T 8Ok K 5 X8 ik B 26 2 B 9.
[3] #hRAE. RS AT E K. AR H X K H % 50 5 R 2 HEWEHEK 2= 4. 2007,26(5) :10-13.
&) Ry AR AR BR AR f. A4 % 4. 2007,18(5) :610-618. [13] 7 2. 3l AR08t I e S 7 B 35 T 25 T 3 3 109 5% .
(4] BOF JAFHFEEL T A0 43 1 A< 8 [ 7K 35 25 i [ 0 W 47 88 ) Y hE 25 K HEK . 2007,23(15):51-57.
AEACBRAR L. B AG S H 2006,17(5) :548-556. [14] HRsEW]. WA RWIRIEE B REE T FIEWIER. HK
(5] EZAR. v [ B it 5% 5 R W AR M g, KR R, Hek s 2007,33(5) :192-195.
1999.,10(3) :328-336. [15] kv B TR2 3 3T 55 6 Be. 2 A HE K 3231 By GB50014-
(6] JE4kr . AT WM. KA TR b X 3 12 W ik 2006. dtxt . o E R kL L 2006,
HISZ IR 4387, 7K 3. 2004,24(6) :38-40. [16] Jbatimi B AR BRI Be. 45 K HEK B3 T T+ B ) ik
L7] B W R, £ 57 % 5. Wl it 28 R w2 p 4 sk BAHEAK B0, dbat: mE S Tl i, 2004:921-986.

The Estimation and Application of Design
Rainstorm Intensity in Tianjin Area

Ren Yu Li Mingcai Guo Jun Xiong Mingming Yang Yanjuan

(Tianjin Climate Center , Tianjin 300074)

Abstract

The design rainstorm is an important foundation for the construction of flood control and drainage facilities. It
is significant to improve the design rainstorm for strengthening the response to the regional flood and urban water-
logging disaster risk, which has been increasing with climate change and social development. However, the regular
observations of rainstorm from general weather stations are insufficient for estimating the intensity of design rain-
storm in urban drainage. It has been of great significance to maximize the use of regular observations to geographi-
cally refine the design rainstorm in urban drainage. Therefore, two weather stations from Tianjin urban and Tang-
gu districts with long period of precipitation-in-minute records, are chosen to estimate the intensity of design rain-
storm and fit the intensity formula. Two methods are used in data sampling, one collecting the annual maximum
and the other collecting multiple values per year. The comparison of the two locations indicates that the design
rainstorm intensity in Tanggu district is much greater than that in the urban district. As a result, the drainage de-
sign at Tanggu district should be different from the urban district. Otherwise, Tanggu district would be confronted
with greater risk of urban waterlogging disaster. The comparison of the two intensity formula suggests that the one
based on the annual-maximum sampling is applicable in drainage design for the return period of 2—10 years. The
application scope of the estimated design rainstorm intensity using regular observations is also pointed out for urban

drainage. This provides a realistic reference for further spatial refinement of urban drainage design rainstorm.

Key words: Tianjin Area; design rainstorm; rainstorm intensity; estimation; application



