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Tab.1 M-K trend test value of runoff, precipitation and

potential evapotranspiration elements
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Fig. 2 Analysis results of runoff catastrophe points

in the source area of Ulungu River
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Tab. 2 Sensitivity coefficient of precipitation and

potential evapotranspiration
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Fig.3 Consistency comparison of precipitation and
runoff before and after abrupt change
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Characteristics and Attribution Identification of Runoff Variation in the

Source Area of Ulungur River Based on the Budyko Hypothesis
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(1. College of Hydraulic and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China;

2. Xinjiang Key Laboratory of Hydraulic Engineering Security and Water Disasters Prevention, Urumgqi 830052, China)

Abstract: Revealing the characteristics of basin runoff evolution and quantitatively identifying the contribution of
driving factors is essential for adaptive water resources management and water security in basins. Based on the measured
monthly runoff series from 1960-2015 at the NO. 2 hydrological station in the source area of the Ulungur River and the
meteorological and human water and soil resources development and utilization image data for the same period, the sliding
removal wavelet analysis method, the Mann-Kendall trend test method and the sliding t test method were used to analyze
the evolution trend and mutation characteristics of the hydrometeorological elements sequence. The elastic coefficient
method based on the Budyko hypothesis was used to identify the contribution rates of climate changes and human activities
to runoff change in the study area. The results show that there is a non-significant upward trend in runoff series, a signif-
icant upward trend in precipitation series and a significant downward trend in potential evapotranspiration series in the Ul-
ungur River source area; The runoff series changed abruptly in 1995, with the sensitivity coefficients of runoff to precipi-
tation, potential evapotranspiration and subsurface characteristics increasing by 8. 8%, 25.0% and 7. 8% respectively in
the change period 1995-2015 compared to the base period 1960-1994; The contribution of changes in precipitation and po-
tential evapotranspiration and subsurface characteristics parameters to runoff changes are 39.2%, 7. 0% and 53. 8% re-
spectively. The runoff changes in the study area are driven by a combination of human activities and climatic elements,
with human activities being the main driving factors.

Key words: Budyko hypothesis; runoff variation ; quantitatively identification of driving factors; moving wavelet
transformation analysis; source area of the Ulungur River
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Research on Intelligent Mobile Inspection Technology for Dam Safety

Based on Image Recognition Technology and Track Robot
LI Qian',JI Yun’,SUN Fu-ting' . LIU Yu-jia',LI Jun-jun®, LIU Xi-jun®
(1. Large Dam Safety Supervision Center, National Energy Administration, Hangzhou 310000, China;
2. PowerChina Huadong Engineering Corporation Limited, Hangzhou 310000, China)

Abstract: In order to realize the remote mobile monitoring of the dam, the automatic identification of important de-
fects and the measurement of key monitoring equipment, the research on the intelligent mobile inspection technology of
dam safety based on image recognition technology and track robot was carried out. Firstly, an intelligent mobile inspec-
tion system for dam safety was constructed based on the orbital robot. On this basis, the automatic identification of typi-
cal dam defects and the measurement of key monitoring equipment were realized based on image recognition technology.
It had been applied in a dam with good results. The remote and large-scale inspection of dam safety was realized, which
can significantly reduce the workload of manual inspection, replace manual inspection under extreme natural conditions,
and timely grasp the operation of hydraulic structures such as dams. The research results can provide important reference
and technical support for the safety monitoring of dams.

Key words: intelligent mobile inspection; orbital robot; image recognition; dam safety; crack; calcium precipitation;
dial reading





