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Error Analysis of Waterlogging Depth using
Maximum Precipitation fitting in Fuzhou City

Yao Linta , Sun Yunfan , Zheng Yingqing ., Lin Ling , Lin Jin’gan , Lai Shaojun

Fuzhou Meteorological Bureau , Fuzhou 350008, China

Abstract; Based on the 2015 — 2016 waterlogging data and meteorological data of Fuzhou city, the formation of waterlogging
and the relationship between maximum precipitation and the waterlogging depth were discussed. The fitting effect of waterlog-
ging depth was evaluated using liner equation and mean absolute error. The results showed that: 1) In Fuzhou, the sudden cau-
ses of waterlogging occupied 26 % , which mainly resulted in the difficulty of urban pipeline network data updating, while the
non-sudden causes accounted for 74%. 2) For three kinds of different weather systems, the average absolute error of fitting in
the rainy season was the smallest, and for afternoon thunderstorm it was the largest. 3) After returning the negative fitting val-
ues of waterlogging depth to zero and setting the threshold, the fitting result was in good agreement with the real. 4) The fit-
ting error was smaller based on the latest data.
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Table 1 The depth of waterlogging (unit:cm) and the maximum precipitation threshold (unit:mm) during each time period
BUKIRE H 0<<H<5 5<CH <15 15<CH <50 50<CH <90 =90
Hyy 0<<R,<C90 90<CR <120 120<<R 2, <170 170<<R 2, <250 R34 =>250
Hi, 0<<R2<<85 85<<R,<<110 110<<R,<C150 150<<R12 <200 R122=>200
Hg 0<<Rs<<70 90<CR<C120 120<<R<C170 170<<R¢<C250 R =250
Hs 0<<R;5<.60 90<CR5<C120 120<<R;<C170 170<<R;5<250 R5>=250
H, 0<CR,4<<50 90<CR,<C120 120<<R,<C170 170<<R <250 R, =250
Hs 0<<R3<C40 40<<R3<C70 70<<R3<C100 100<<R3<C120 R3>=120
H, 0<<R,<<30 30<<R,<5 50<<R,< 85 85<CR,<C100 R,>100
H, 0<<R;<C20 20<<R;<35 35<CR;<(65 65<CR; <80 R, =80
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Table 2 The fitting equation of the waterlogging points during each time period using the data of May 16 and May 19 , 2015

2 h

3h

4 h

H =20.69R — 257. 24

H =8.13R - 112. 20
H = -0.2R +301. 35

H =21. 43R — 307. 86
H =2.60R +31.25
H =5.48R +54.11
H =6.39R - 80.19
H = -0.1R +301. 35
H =3.09R +115.3

H =20.41R - 300. 00
H =2.63R +26.41
H =5.63R +42.40
H =6.60R —94. 06
H = —-0.1R +301. 37
H =3.17R +96. 84

6 h

12 h

24 h

H =14.15R - 218. 87

Y AR 1h
IR H =18.75R - 30. 63
75t H =4.26R +28.94 H=3.02R +31.22
A H=17.14R - 81. 14 H=8.26R+9.92
R 5 8 H =15.75R — 202. 36
STk EEY H = -0.02R +301. 28
= AR H =5.22R +104. 44 H=4.17R +98. 33
i AR 5h
IR H =20.27R - 367. 57
7 1t H=2.54R +22. 14 H=2.67R +8.80
i H =5.58R +29.37 H=5.96R —3.98
R 35 A i H=7.09R — 132. 62

ST EEE Y
VB

H=-0.1R +301. 37
H =3.16R +96. 84

H=7.27R —153. 82
H=-0.1R +301. 44
H =3.32R +81.73

H =9.49R — 162. 66
H=2.16R+2.70
H =4.23R +13. 40
H=4.93R -113.79
H=-0.1R +301. 45
H =2.54R +83.72

H =9.90R —194. 06
H=2.17R +0.98
H=4.27R +8.39
H=5.03R -123.12
H=-0.1R +301. 46
H =2.56R +81.18
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Table 3 The fitting errors of the waterlogging depth during each time period of the three kinds of precipitation process in

2016 based on the equations in Table 2

. o UK IR %22 /mm

L B ERBKRE/om 1h 2 h 3h 4 h 5h 6 h 12 h 24 h
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G BEEY 300 0 0 0 0 0 0 0 0
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4 BT 20164 4 J] 10 HFI 9 A 11 B FORIAY £ P57 2 & I BEBRUK TR BE i 0L 6 J7 2
Table 4 The fitting equation of the waterlogging points during each time period based on the data of 10 April and 11
September, 2016

YT AR 1h 2 h 3 h 4 h
= IRAR A H=2.72R +7.53 H =2.28R +63. 44 H=2.17R +54. 08 H =2.08R +55.06
75 1t % H=0.9R +91.44 H =0.69R +98.97 H=0.71R +87.06 H =0.69R +86.13
XA H =2.49R +27. 81 H =1.42R +28.92 H =1.04R +30. 94 H =0.9R +33. 02
R 3 4 i H =10.37R - 39. 21 H =5.94R —28.98 H =5.65R - 65. 96 H =4.75R - 49. 33
Gk EEY H=2.34R +177.10 H =1.32R +180. 76 H=1.22R +177. 89 H =1.03R +180. 82
= fi B H =0.03R +149. 76 H =0.01R + 149. 76 H =0.01R +149. 81 H =0.01R +149. 83

P AR 5h 6 h 12 h 24 h
SRR H=1.99R +57.03 H =1.96R +57. 67 H =1.89R +56. 06 H =1.69R + 40. 47
75 it H =0.65R +87.69 H =0.64R +87.87 H =0.63R +84.92 H =0.58R +76.97
XA H =0.86R +33.65 H =0.82R +34.48 H =0.76R +32.62 H=0.72R +23.1
HER ) 3 H =4.39R —42. 71 H=4.12R - 36.9 H =3.99R - 45.3 H =3.45R — 82.94
Gl T kY H =0.97R +181. 63 H =0.92R +182. 64 H =0.85R +179. 68 H =0.85R +166. 27
= AT H =0.01R +149. 84 H =0.01R + 149. 84 H =0.01R +149. 84 H =0.01R +149. 75

#5  ETRAMUGREM 2016 4 9 7 28 H & W B s & I B BUK B 138 2
Table 5 The fitting error of the maximum waterlogging depth during each time period on September 28, 2016 using the

equations in Table 4

FBUK IR 325 /mm

W R EBBUKRE/mm 1h 2 h 3h 4 h 5h 6 h 12 h 24 h
E7%: Rt 250 38 59 55 56 39 29 68 98
Gk 400 275 265 262 251 244 232 191 170

24 46 B 300 203 199 191 188 181 165 118 92
R 3 A i 300 32 6 80 70 102 142 398 206
G BT 200 44 30 45 50 56 67 111 133
= A I T 350 200 199 199 199 199 199 198 198

E:Hy %R 1 h BUKREE R KR 1 h BoKEE ARREHE.

F 6 FETR2HMAEFHRIFMN 2016 4F 4 J 10 H & N 87 2% B By BUK IR B
Table 6 The waterlogging depth of April 10, 2016 based on the equations in Table 2

- - N BUK IR 3% 22 /mm

W¥R ERBARE/mm 1h 2h 3h 4h 5h 6 h 12 h 24 h
SRR 100 159 734 146 141 70 87 58 155
Gt i 100 71 36 79 80 70 59 54 87

22 16 B 50 71 132 155 148 135 109 110 169
R 3 A i 50 - 67 -4 51 44 17 0 4 70
Gl FkERY 200 301 301 301 301 301 301 301 301
=S I 150 153 165 170 165 154 142 136 172

7 2016 4F 4 J1 10 H % N 87 s FR KGR BE 045 o B 25 G 06 I 3l 14 e RS A K
Table 7 The waterlogging depth and the maximum precipitation at the corresponding stations during each time period on
April 10, 2016

BUK R %7 /mm

W¥R ERBARE/mm 1h 2h 3h 4h 5h 6 h 12h 24 h
ST 100 10. 1 16.0 21.2 21.6 21.6 21.6 23.2 35.2
G it i 100 9.8 15. 0 18.3 20. 2 18.9 18.9 23.8 39.8
226K 50 8.9 14.8 18.3 18.8 19.0 19.0 22.8 37.6
R 3 A 1 50 8.6 13.3 20.5 20.9 21.1 21.1 23.9 38.5
Gk EEE 200 9.8 14.6 18.2 18.7 18.9 18.9 23.8 39.8
= A T T 150 9.3 15.9 17.6 18.0 18.1 18.1 20.5 35.3
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