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Abstract
This paper takes Panzhihua hydrological station, the important control station of Jinsha River, as an ex-
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ample, the principle and application of ultrasonic time difference flow measurement method was briefly
described. Through the construction of time difference flow real-time online comprehensive monitoring
system, the automatic collection, storage, analysis and processing of flow data are realized, and the ac-
curate flow measurement in unattended mode is achieved.
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Figure 1. Hydrometry channel segment of Panzhihua hydrological station
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Figure 2. Changes of hydrometry section at the Panzhihua hydrological station in recent years
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Figure 3. Z~Q relationship curve of the Panzhihua hydrological station
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Figure 4. The principle diagram of ultrasonic time difference measurement
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Figure 5. The architecture of the ultrasonic time difference measurement
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Figure 6. Schematic diagram of information collection and transmission of the online system
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Figure 7. The installation diagram of the ultrasonic time difference measurement monitoring system
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Table 1. Error analysis table of the ultrasonic time difference measurement and current meter measured flow

1. BERRESRRBUSNREBRESTHTER

Q sk QI %k
IR T[] KAV () AHXH R 22 (%)
(m?/s) (m?/s)

2020-6-23 23:52 996.07 5910 5667 —4.1

2020-6-28 9:15 994.66 4710 4742 0.7
2020-6-29 9:06 995.1 5160 5157 -0.1

) 2020-7-15 9:32 994.02 4130 4279 3.6
K 2020-7-19 10:44 995.36 5090 5375 5.6
2020-7-21 7:56 996.28 5820 5890 12

2020-7-28 9:40 995.67 5300 5458 3.0

BEALASTE (%) 9

2020-5-18 9:10 989.08 1450 1520 4.8

2020-6-1 9:53 990.64 2140 2167 12
2020-6-10 10:36 990.26 1940 1910 -1.5

2020-6-16 11:26 991.76 2760 2809 1.8
2020-6-18 9:24 992.22 3140 3063 -25
2020-7-1 9:24 993.47 3850 3728 =32

2020-7-8 11:10 991.32 2500 2614 4.6

LIV 2020-7-17 9:10 992.65 3210 3364 4.8
2020-7-18 10:40 993.1 3490 3628 4.0

2020-10-27 9:18 990.74 2240 2283 1.9

2020-10-30 9:37 991.3 2540 2545 0.2

2020-11-19:45 989.41 1630 1666 22

2020-11-7 10:36 990.58 2190 2199 0.4
2021-1-22 16:28 988.93 1480 1425 -3.7

BEALANTSE (%) 7

2020-11-18 11:26 986.37 504 530 5.1

2021-1-10 9:22 987.06 694 722 4.0

At 7K 2021-2-23 11:16 987.03 685 704 2.8
2021-3-13 16:22 987.69 889 930 4.6

2021-3-18 9:15 986.48 498 516 3.6

AR R GREE (%) 1.7 TEARBEALA 2 FE (%) 7
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Figure 8. Scatter diagram of the ultrasonic time difference measurement and
measured flow by current meter
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