5530 42 45 6 1] KBS OK TR Vol. 30 No. 6
20194 12 A Journal of Water Resources & Water Engineering Dec. ,2019

DOI:10. 11705/j. issn. 1672 — 643X.2019. 06. 05

237 525 S48 W O 0L 5 4 AR e A 0 EL R 5%
DA 58 vt R AT 4

BEE, ®m A, @K
(L ARAR L KR E A TR BE, HS 18 A 5F 830052 4
2. P T 4 AL R R AR 5 T S0, B 7% 710048)

# E: PUNHS WA RTINS 8 SR TR )P 5 T 5 — B P S B SRR, X F A UK SCHLEE L
YRR A B HEAM A, I 1957 - 2016 A2 JR IEIATHE L 1 R A /K SCol SE B 428 37 1 50 , R A% 48 Mann -
Kendall 2824845 35 1 U 2848 15, SR FRE A A (U V2 W )3 51 1 A8 S S R B AT vk i He . S5 5RR R AIME S
2S5 K 56 7 7 Mann — Kendall ¥E3EF 79848 ;S RUAII, B30T 224> R AR 53 00, 0k v 8 T S 28 28 4140 5 2R AT 0
TR XA I i P A AT AR S A2 W, &R 1959 (1987 Fi1 2004 4F 3 A48 5 05 SR FHREAS i 32 X 42 0 1 P A B A 7 A S
FZW, B 1987 F1 2004 AEPEANAS S5 . A PRI IE O B B R B, AR IR — 2R TR AR AR I LU e R 4T
i JS BRAR 3 o A A 38 s O, I FLRE A LA B A ) R . RS LA oA Lo Am X, Ak RN, BRI
R M R MR X AR EEA K,

KB RHITH; AW AR R RIS

hE4%E . TVI21; P333 SCHRFRIRAS: A TEHS . 1672- 643X(2019)06- 0024- 06

A comparative study of approximate entropy and sample entropy in the diagnosis
of variation of runoff series:a case study in Yarkant River in Xinjiang, China

XUE Songsong' , GAO Fan', HE Bing’
(1. College of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumqi 830052, China;
2 State Key Laboratory of Eco — hydraulics in Northwest Arid Region of China, Xian University of Technology, Xian 710048, China)

Abstract; Identifying and diagnosing the aberrance point of runoff series is a key link in the reconstruc-
tion and consistency of runoff series, which is of great value for understanding hydrologic mechanism and
coping with runoff changes. The measured daily runoff data of the Kaqun hydrologic station at the Yarkant
River exit from 1957 to 2016 were selected. The traditional Mann — Kendall mutation test was used to i-
dentify the mutation points and the sample entropy and approximate entropy methods were used to diag-
nose the aberrance points of the sequence and compare the methods. The results showed that the tradi-
tional mutation test method Mann — Kendall method found multiple false mutation points, which cannot
accurately determine the year of the mutation. The approximate entropy method was used to diagnose the
aberrance point of the runoff sequence, and the year of 1959, 1987 and 2004 were found. For the muta-
tion point, the sample entropy method was used to diagnose the aberrance point of the runoff sequence,
and two aberrance points were found in 1987 and 2004, respectively. Through the comparative analysis of
the two methods, we found that the sample entropy can better reflect the fluctuation of the runoff series
than the approximate entropy in the same dimension, and the sample entropy has better sensitivity. The
upstream of Kaqun Station is the alpine distribution area, the human disturbance is small, and the natural

factors become the main factors affecting the runoff change in the study area.
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