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Rapid forecasting of urban waterlogging based on K-nearest neighbor and hydrodynamic model // PAN Xinxin',
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Abstract: The evolution process of urban waterlogging under different levels of rainfall was simulated using a hydrodynamic
model, and then the waterlogging evolution process data was used as the training set of the K-nearest neighbor algorithm
machine learning model for model training. The rainfall predicted by the atmospheric numerical model was used to drive the
trained K-nearest neighbor machine learning model for rapid urban waterlogging forecasting. Taking Qinhan New City in
Shaanxi Province as an example, the predictive performance of the model was tested through three measured rainfall events.
The results show that the model can quickly predict urban waterlogging within 17 seconds, with an average error of no more
than 8% for the predicted waterlogging area, and no more than 15% for the average error of waterlogging amount and
depth. The model has good predictive performance and can enhance urban disaster prevention and reduction capabilities,
effectively reduce life and property losses.
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Table 1 Land use types and parameters

T 2 A ditb/% TBE/(mm-h')  BTRH
Tl b 5.44 0 0.0130
TR 17.87 0.0100
A I 11.33 0 0.0100

KF 1.62 0 0.0001
AR Hh 53.05 1.17 0.1000
J& B 4.41 0 0.0140
NS 0.52 0.47 0.0600
HH M 5.53 0.0160
Tolv 0.22 0.0130
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Fig.4 Simulation results of hydrodynamic model and field pictures of 2022-03-12 rainfall
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Table 2 Comparison of measured results and simulated

results of hydrodynamic model

P WK /m W A T L m?
T U s - - o
PE S BERE SEDUE
A 0.524  0.50 4979 4622
2022-03-12 B 0.386  0.40 8121 7721
C 0.285 0.30 7912 8126
A 0.382  0.35 3265 3015
2021-10-04 B 0.225 0.20 6642 6211
C 0.107 0.12 5780 6154
A 0.510  0.45 3691 3797
2021-10-10 B 0.390  0.35 7874 8001
C 0.180  0.20 7862 7975
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Table 3 Comparison of simulated results of waterlogging forecast model and measured results

R I BY m? BUKHE/m? HEBAKIE/m
[S3E7e P35 A
REUE SJLPE RERUE A BEUE A
A 4794 4622 2277.15 2197.20 0.475 0.50
2022-03-12 B 7618 7721 3115.76 3156.40 0.409 0.40
C 8083 8126 2505.73 2519.00 0.310 0.30
A 3221 3015 1075.81 1055.25 0.334 0.35
2021-10-04 B 6415 6211 1417.72 1242.20 0.221 0.20
C 5992 6154 623.17 738.48 0.104 0.12
A 3991 3797 1959.58 1708.65 0.491 0.45
2021-10-10 B 7942 8001 3184.74 2800. 35 0.401 0.35
C 8014 7975 1706.98 1595.00 0.213 0.20
F4 FREFTNER G LR U R PRI 2 [8] (9 NSE fHIR T 0. 8742,
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Table 5 Comparison of simulated and measured values of urban waterlogging rapid prediction

model at three waterlogging points

AR B CH
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Table 6 Evaluation index values for prediction results
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