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Data Based on EEMD
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Abstract; In order to improve the availability and accuracy of online monitoring data of water resources,
it is very important to detect and correct the outliers of monitoring data. The water resources monitoring
data are non-linear and non-stationary time series data, the outlier detection method of the conventional
time series did not take into account the convexity and concavity of time series. A combining median and
ensemble empirical mode decomposition ( EEMD) method was presented for outlier detection. Firstly,
the outliers were preliminarily detected by the median method. And then the remaining data were
decomposed by EEMD. The overall trend of most of the data can be fitted by superimposing the low-
frequency components, but not affected by outlier, and the outlier can be detected effectively according to
the deviation rate. Then, according to change of convexity and concavity of time series data after outlier
detection, the method of piecewise curve fitting was used to correct the outliers. Finally, taking the daily
water intake data of H1 waterworks as an example, the results showed that the method of combining
median and EEMD can detect outliers effectively. The data obtained after correction can truly reflect the
actual situation of water intake of waterworks. It can also provide more reliable data for subsequent
analysis.

Key words: water resources; monitoring data; outliers; ensemble empirical mode decomposition;

median; piecewise curve fitting
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Fig. 1 Model of outlier detection and correction
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Fig.2  Original monitoring data

3.2.2 RO S E A R

VT S5 (E ) A5 A I 1 2% A A 0 4 K T
P 5 R EH /N T LB 0.1 £, &t Wb i
I 40 5 (R oy O JL A 178 M 000 50 4 28 3ot 5 4
JEAREFHL b, AN 3 R .
3.2.3 EEMD k58 (i i — 25 kil

b, R RO R A R R ] IR AR
F5 IE B B BB IROF AN S, ] EEMD Xt 1 4%
YLHEAT 53 1 , A S BRI A5 3] 9 A 43 i, AL 3
8 A~ IMF Fl 1 ANBRART r,, WA 4 FF7n. HE)51H 6
AARAT G35 %5 AR A 2 — A B R e, b, gl S
Jis . MIELS aI LA Y, J5 6 ANIRHI 2 i & A4

o 1
= 1000

500 [
I U S S

0 100 200 300 400 500 600 700
REd

B3 S R ) 25 A6 T 9 20
(2015 -01 —01—2016 — 12 - 31)

Fig.3 Data after initial outlier detection
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Fig.4 EEMD after initial outlier detection
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Fig.5 Curve superposed by six low frequency components
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Fig.7 Outlier detection based on method of combining

median and EEMD
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Fig. 8 Outlier detection based on boxplot
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Fig.9 Convexity and concavity test based on EEMD
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Fig. 10 Outlier correction by piecewise curve fitting
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Fig. 11 Data after outlier detection and correction
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Fig. 12 Outlier correction by direct curve fitting
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