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Fig.1 Drainage model of waterlogging point
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Tab.1 Section data overview
o EEa BB B s J2 TR B 1T AR [ THT AT R WREE WK X 7B
TR mm BE i /m? /m? /m? WA/ m’ WA/ m’ E
21110007 1 000 0.03 TR BE + 0 0 113 752. 90 147 855. 00 261 607. 86 0.85
21110009 1 000 0.03 TR BE + 0 0 30 598. 82 0 30 598. 82 0.85
21110018 800 0.02 TR+ 0 0 49 808. 32 0 49 808. 32 0.85
21110025 600 0. 00 TR BE + 764.61 2 745.58 0 2 050. 79 5 560. 98 0.51
60210001 1 200 0.02 REE L 0 0 32 217.57 6 099. 25 38 316. 82 0.85
70310001 800 0. 00 TR e+ 28 097. 00 0 17 757. 37 9 316. 21 55 170. 57 0.88
70310003 300 0.02 TR BE+ 0 0 3 983. 30 0 3 983. 30 0.85
70310006 300 0. 00 TR e+ 0 0 545. 92 0 545. 92 0.85
70310010 600 0.04 iy 11 148.23 3 082.32 9 376.68 8 406.12 32 013. 34 0. 80
70310011 500 0.01 TR+ 0 0 35 978. 98 0 35 978.98 0.85
70310013 400 0.01 TR EE+ 0 0 5007.12 0 5007.12 0.85
70310016 600 0.00 TR+ 2 989. 80 0 4 241,84 0 7 231. 64 0.87
70310020 600 0.02 TR BE+ 0 3 956. 25 26 297. 69 0 14 775. 39 0.76
70310021 600 0.00 TR EE+ 0 732.14 0 4 693.00 14 775.39 0.76
70310024 400 0. 00 TR BE+ 0 5 428. 36 28 156. 84 0 14 775. 39 0. 74
70310047 600 0. 00 TR BE+ 0 7 425.53 2 042.41 1 602.55 11 070. 48 0.38
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Fig. 2 Technical route for waterlogging identification
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Tab.2 Analysis results of flood data

WY ORI WK fedhe Qr Qe Qe

I N L S .

/m m
70310001 2022-06-09  0.13 %  THIE 5.750  0.292 0.724 1.449
70310006 2022-06-09 0.09 ¥ T 1.860  0.021 0.031 0.013
70310010 2022-06-09  0.25 %  THC 2.780  0.292 1.597 0.768
70310011 2022-06-09  0.10 % T4 2.799  0.376 0.396 0.866
70310047 2022-06-09  0.34 i TIFC 2,120 0.084 0.336 0.154
70310020 2022-06-09 0.13 {4 RIFC 2,977 0.376 0.801 0.318
70310021 2022-06-09  0.07 W  THE 5.750  0.125 0.194 0.149
70310024 2022-06-09  0.28 W TG 1.860  0.084 0.093 0.435
70310001 2022-06-07 0.13  JEE  KRIEHE 2,120 0.292 0.724 1.207
70310006 2022-06-07  0.07 4 TIFC 2.250  0.021 0.031 0.012
70310010 2022-06-07 0.28 W% THIE 8.670  0.292 1.597 0.640
70310021 2022-06-07  0.09 AW KIFE 1690  0.125 0.194 0.223
70310024 2022-06-07  0.05 JEE WL 2.230  0.084 0.093 0.218
70310001 2022-05-12  0.34 B KRIEE 2,120 0.292 0.724 1.207
70310006 2022-05-12  0.06 4 TIFC 6.010  0.021 0.031 0.010
70310010 2022-05-12  0.34  J4E  TifC 1.640  0.292 1.597 0.640
70310013 2022-05-12  0.08  AKifi4F TH4E 5.750  0.167 0.246 0.092
70310021 2022-05-12  0.06 {4  KRTHC  2.799  0.125 0.194 0.205
70310024 2022-05-12  0.18 B KRIHE 2,930 0.084 0.093 0.290
21110025 2022-04-23  0.19 % T4t 2.000  0.167 0.336 0.100
21110009 2022-04-23  0.33 W% L —0.692  0.251 4.222 0.910
60210001 2022-04-23 0.35 % THIE 2.460  0.940 5.374 2.063
21110007 2022-04-23  0.29 % TG 11.740  1.358 3.860 7.783
21110018 2022-04-23 0.17 W% T4t 0.470  1.002 1.731 1.482
70310001 2022-04-23 0.22 ¥ TAFC 2.799  0.292 0.724 2.173
70310003 2022-04-23  0.12 & T 2.930  0.084 0.122 0.135
70310006 2022-04-23  0.30 E  THIE 2.799  0.021 0.031 0.023
70310010 2022-04-23  0.45 K TAIC 8.670  0.292 1.228 1.153
70310011 2022-04-23 0.06 %  AKRIHC  2.970  0.376 0.396 1.223
70310016 2022-04-23  0.07 ¥ TFC 2.230  0.272 0.275 0.252
70310047 2022-04-23  0.24  KEE TG 1.860  0.084 0.336 0.161
70310020 2022-04-23 0.12 {4 RIHC  1.900  0.376 0.801 0.448
70310021 2022-04-23 0.33 {4 KRTUE 2799 0.125 0.194 0.577
70310024 2022-04-23  0.27 i TG 2.930  0.084 0.093 0.435
60210001 2022-03-26  0.05  AKif4F Ti4E 2.460  0.940 5.374 1.194
70310001 2022-03-26 0.11 % TG 2.799  0.292 0.724 1.368
70310006 2022-03-26 0.10 % THIE 2.120  0.021 0.031 0.009
70310047 2022-03-26  0.24 A TG 2.230  0.084 0.336 0.126
70310021 2022-03-26  0.07  AWE AKRITHFC  1.900  0.125 0.194 0.316
70310024 2022-03-26  0.14  JEE  CKRIHE  2.780  0.084 0.093 0.200
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Tab.3 Analysis of the causes of waterlogging

- 1 EBORBEMIREE  BUK R Y
’ Jmme+h D FE/m BS% WA

60210001  2022-03-26 132 0.05 Mm@
70310001 2022-03-26 102 0.11 #f 0.0.0
70310006 2022-03-26 72 0.10 #Hf 0.0
70310021 2022-03-26 102 0.07 Hfm @
70310024 2022-03-26 66 0.14 i @O
70310047 2022-03-26 108 0.24 Ef ©.0.@
70310003 2022-04-23 144 0.12 #Ht 0.0.0
70310011 2022-04-23 144 0.06 i @O
70310016 2022-04-23 144 0.07 W 9.0
70310020 2022-04-23 144 0.12 . 0.
21110007 2022-04-23 126 0.29 #f O.0.0
21110018 2022-04-23 126 0.17  #f ©0.0.0
21110025  2022-04-23 126 0.19 ¥ 0.0
70310001 2022-04-23 162 0.22 #E 0.0.0
70310006 2022-04-23 180 0.30 #@{ 0.0.0
70310024 2022-04-23 144 0.27 #f Q.M.
70310047 2022-04-23 138 0.24 #fn @
21110009 2022-04-23 126 0.33 fE ©
60210001  2022-04-23 228 0.35 f#n 0.0.0
70310010 2022-04-23 162 0.45 1@ @
70310021 2022-04-23 186 0.33 #fH @0
70310006 2022-05-12 78 0.06 HHE .0
70310013 2022-05-12 78 0.08 it O
70310021 2022-05-12 66 0.06 W @O
70310024 2022-05-12 96 0.18 #f @O
70310001 2022-05-12 90 0.3¢ #BH @0
70310010 2022-05-12 90 0.3 B 0.0.0
70310001 2022-06-07 90 0.13 i @0
70310006 2022-06-07 96 0.07 ¥ 0.0
70310021 2022-06-07 72 0.09 W @
70310024 2022-06-07 72 0.05 i Q.0.0
70310010 2022-06-07 90 0.28 #fE ©.0.0
70310001 2022-06-09 108 0.13 #HE 0.0.0
70310006 2022-06-09 102 0.09 ¥ 0.0
70310011 2022-06-09 102 o.10 #HE 0.0.0
70310020  2022-06-09 102 0.13 #f ©
70310021 2022-06-09 48 0.07 W ©.0.0
70310010 2022-06-09 108 0.25 #@ 0.0.0
70310024 2022-06-09 144 0.28 #f ©@.0.0
70310047 2022-06-09 132 0.3¢ &6 0.0.0
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Fig. 3 Countermeasures for causes of flooding
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Analysis of Causes of Waterlogging Based on Real-time Monitoring Data
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Hebei University of Engineering, Handan 056038, China; 2. BGI Engineering Consultants LTD. , Beijing
100038, China; 3. China Institute of Water Resources and Hydropower Research, Beijing 100038, China)

Abstract: In order to explore the causes of urban waterlogging, taking Guangzhou as an example, a drainage model
was established based on SWMM. A waterlogging cause analysis method based on real-time monitoring data was pro-
posed. Combining with the real-time monitoring data, the water-collecting capacity of water-logging points, the flow ca-
pacity of pipeline and the runoff generated by rainstorm were calculated. At the same time, the corresponding waterlog-
ging measures were given according to different waterlogging causes. The results show that 75% of waterlogging cases
involved insufficient surface drainage capacity, 57. 7% of waterlogging cases involved watercourse top support, and
44, 2% of waterlogging cases involved excessive rainfall intensity and insufficient pipe drainage capacity.

Key words: waterlogging; drainage model; analysis of causes of waterlogging; measures
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Research on Seepage Prediction of Earth and Rockfill Dams Based on PSO-BP Model
HU Meng-fan,OU Bin,ZHANG Cai-yi, WANG Chun-hua,FU Shu-yan
(School of Water Conservancy, Yunnan Agricultural University, Kunming 650201, China)

Abstract: Aiming at the shortcomings of slow convergence and easily falling into the local minimum in the learning
process for the traditional BP neural network, particle swarm algorithm with fast convergence speed and strong global op-
timization ability was introduced so as to establish the PSO-BP model. Taking the seepage monitoring data of an earth
and rockfill dam as an example, the seepage was predicted. Compared with the prediction model, the BP model and the
traditional statistical regression model, the results show that the PSO-BP model has a higher goodness-of-fit and conver-
gence,

Key words: carth and rockfill dam; seepage prediction; BP neural network; particle swarm algorithm





