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Figurel Floods are matched hour by hour

Methods

In this study, we deeply mine rainfall-runoff data and construct a rainfall-runoftf
matching analysis method that combines feature similarity algorithms and the
DTW (Dynamic Time Warping) algorithm. We selected the basin above
Dahongmen of the Liangshui River in Beijing as the study area and used a
total of 621 rainfall event data (hourly) and 63 flood data (5 min) from 2004 to
2020 to construct a sample database of rainfall-runoff similarity indices. The
database includes 16 rainfall-runoff characteristics in the development stage
of rainfall occurrence, the rainfall process, and the flood process. We chose
the rainfall on July 27, 2015, at the Dahongmen station for time-by-time
matching analysis. Firstly, we pre-matched the entire rainfall process using
the feature similarity algorithm, and then matched the time-by-time process
using DTW algorithm.

Conclusions

This study proposes a data mining-based
rainfall-runoff matching analysis method
that thoughtfully utilizes abundant
historical hydrological data to achieve
advanced warning and rapid forecasting,
effectively extends the hydrological
forecast period, compensates for the
shortcomings of traditional hydrological
forecasting methods, and provides a more
Innovative and efficient method for basin
hydrological forecasting.

Results

We selected the basin above Dahongmen of the Liangshul River in Beljing as the study area and used a total of 621 rainfall
event data (hourly) and 63 flood data (5 min) from 2004 to 2020 to construct a sample database of rainfall-runoff similarity
Indices. The database includes 16 rainfall-runoff characteristics in the development stage of rainfall occurrence, the rainfall
process, and the flood process. We chose the rainfall on July 27, 2015, at the Dahongmen station for time-by-time matching
analysis. Firstly, we pre-matched the entire rainfall process using the feature similarity algorithm, and then matched the time-
by-time process using DTW algorithm. The historical storm floods on July 24, 2011, and July 27, 2011, were obtained as the
closest to the target storm flood process, with a peak flow error within 20%, meeting the accuracy requirements. When actual
rainfall floods occur, we extract the characteristic values of the actual rainfall runoff, learn the characteristics of typical storm
flood fields in the sample database, analyze the storm flood process closest to the current rainfall and flood situation, quickly
forecast the rising trend of floods, and realize real-time flood forecasting based on the dynamic extension of the historical flood
process.

D WATER

E Water for All mg).l(i’é ﬂﬁ*‘é’(
S S Harmony between WS T4:

Humans and Nature ASBRFE 4

‘i
~ A
3 i
J 4\ ‘;
» W
) 4 ""\ Y N
Ul /d7{c‘?/> !l
\ | g
B P
A [ A N K
X /“ 2 o - .
|




