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® Conclusion
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” \INTRODUCTION /

"It is expected that floods and droughts will become more and more frequent in various
places due to the effects of global warming.
The development of highly accurate rainfall-runoff modeling technology is required.

-In recent years, machine learning, especially a method called deep learning, has been
attracting attention in various fields, and many applications have begun to be made in
the field of hydrology

"By introducing ensemble learning in deep learning, estimation accuracy has been

improved in various fields.
" By using ensemble learning, it is expected that more accurate results can be obtained
compared to the estimation accuracy by a single learner.

" This study will improve the estimation accuracy of rainfall-runoff modeling using stacking,
and XGBoost in the second layer. |
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Fig1. Stacking method in this study
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Fig4. Study area
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(Asian Precipitation - Highly Resolved "' 0025 X

Observational Data Integration ; A
Towards Evaluation of Water , ] hOUI’ IS Open 1.0
A5 is from 1979 to the

precipitation

Resources )

Daily average ERAS

(European Centre for Medium-Range
Weather Forecasts (ECMWF)
Reanalysis v5 )

temperature

=

; leased the flow data of every hour
from 2002 to 2019 at Tsurugi observation station.
Ministry of Land,

rate(Tsururai point) Infrastructure,
Rl rate was calculated from the hourly values.

Daily average flow

For the flow rate data, the daily average flow

DECECECMEICEN However, if there was a defect, it was excluded
Quality Database

(WIS) from learning and calculation of statistics.

9 |4



O

Table2. Target period

\\5\) DATASET(DEEP LEARNING)

Target period (2002~2015year)

Training period 2002~2009

Validation period 2010~2012
Test period 2013~2015

Table3. Parameters common to deep learning methods

Evaluation index g

Table4. Parameters of deep learning method

Hyperparameter

Hidden Satate Length (HSL) 10,25,50,75,100

LSTM

Input data length (IDL) 10,50,100180,365

CNN

Batch size 256

MLP

Early Stopping Patience 30

Loss function MSE
Optimizer Adam

Batch size selection method Shuffle

Hyperparameter Condition

Hidden Satate Length(HSL) 10,25,50,75,100

Number of Layers(NLY) 3,4,5
Hidden Node Size (HNS) 8,16,32
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2200 learning sessions




RESULT (DEEP LEARNING)

Fig5. MLP_boxplot Fig6. CNN_boxplot Fig7. LSTM_boxplot
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RESULT (DEEP LEARNING)

Tableb. LSTM result

IDL HSL

Training Training Validation Validation Test period Test period
period Min period Median veriod Min veriod Median Min Median

180

365

Table7. CNN result

IDL NLY Training Training Validation Validation Test period Test period
period Min period Median | period Max | period Median Min Median

180

365

Training ' Training [ Validation Validation Test period Test period

el L period Min period Median period Min period Median Min Median

180

365
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Table10. The result of each Deep Iearning in first layer
® 28.84~32.40  38.66~42.47  40.44~42.66
20.22~27.29 47.51~56.27 47.47~53.79
/ 18.63~21.34 49.30~54.54 48.93~54.71







