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Missing Hydrological Data Estimation using
Neural Network and Real Time Data Reconciliation
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Abstract

Rainfall data is the most basic input data to analyze the hydrological phenomena and can be
missing due to various reasons. In this research, a neural network based model to estimate missing
rainfall data as approximate values was developed for 12 rainfall stations in the Soyang river basin to
improve existing methods. This approach using neural network has shown to be useful in many
applications to deal with complicated natural phenomena and displayed better results compared to the
popular offline estimating methods, such as RDS(Reciprocal Distance Squared) method and AMM
(Arithmetic Mean Method). Additionally, we proposed automated data reconciliation systems composed
of a neural network learning processer to be capable of real-time reconciliation to transmit reliable
hydrological data online.

keywords : missing rainfall data, estimation, neural network, hydrological data, automatic data
reconciliation
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Fig. 3. A Neural Network Model for Estimating
Missing Rainfall Data
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Table 1. Specifications of Rainfall Observatory for Soyang River Dam Basin
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Table 2. The Similar Rainfall Phenomenon
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Table 3. Configuration of Optimized Neural Network

Number of Neurons Setpoint of Models
Input Hidden Output Rate of Momentum Number of | Maximum of
Layer Layer Layer Learning Constant Epochs Error
5 3 1 05 0.1 20,000 0.01
2] @E i, W HASD, || g g g
e A @aw [T| SHASAE F9) 13
b
. | z2z =9
» /;\}x
}
Counter %713} Counter 1 =7} Al 2 2HE)
c=0 c=Cc+1 A
Fig. 5. Learning Algorithm of Neural Network For Rainfall Estimation
Table 4. Statistical indices for Different Estimating Method
. RMSE (&¢] : mm) MAE (2] : mm) R
T ANN RDS AMM ANN RDS AMM ANN RDS AMM
A8} 1.741 2.845 3.614 1.509 2.290 3.100 0.706 0.450 0.315
dE 1.658 2.265 2.527 1.206 1.749 1.980 0.842 0.706 0.640
gl 3.720 8.059 8.613 2.321 3.743 4.540 0.829 0.264 0.148
il 4.019 6.641 7.243 2.726 3.380 4.170 0.944 0.846 0.816
T 3.279 5.049 5.238 2.591 3.466 3.870 0.670 0.219 0.177
olA| 1.734 2.320 1.692 1.450 2.025 1.410 0.766 0.637 0.780
A 2.862 3.557 4.628 2.178 2.412 3.410 0.764 0.647 0.421
AlE 5.382 13.509 9.736 3.733 6.055 3.930 0.839 0.334 0.646
W 4513 12.214 9.736 3.370 6.055 3.930 0.922 0.448 0.646
A= 3.446 6.051 8.982 2.309 3.497 4.910 0.963 0.8%6 0.749
F= 3.053 4984 5.961 2.429 3.887 4.450 0.825 0.539 0.308
T 2.209 2.319 2.145 1.643 1.567 1.700 0.710 0.677 0.719
NA, T A&3 e 333, ve 350 H9i,
n< Add AMSE HlolE Sete] 7l UERATE
RVSE= O g Assa 2 9ze AnE oew B4
L@ A A= Table 3049 2] AAH oz RMSE,
MAE= — 3| 7,— Y} (0,  MAE, R 2% 24%< o83 34 wWilo] g 34
- W o 2 A% e,
i(T Yy 1714, ANN=2 A17d%+H, RDSE RDSH, >
2 = MRS LEhdT
- 1—
- ®  RMSEE clg@ £ B4 QF, A, A8, 7
= Fo] m3o] B} mynt} o FL& A%< Uenigdsd
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