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A STUDY OF DETECTION FOR DEBRIS FLOWS, EARTHQUAKES AND NOISE

BY VIBRATION SENSOR

RATERE* « RIUZEZ ** - MR >

Tsuneo OHSUMI, Takahiro NAGAYAMA and Tomohiro MAKINOU

Sensing technology for debris flows is essential for effective automatic detection systems.
However, it is important that the sensor can discriminate between debris flows and similar
sources of signals, such as earthquakes or noise. In this study, a system for detecting debris
flows that employs a vibration sensor and Fourier spectrum and envelope-analysis is reported.
The envelope analysis showed that earthquakes and noise cause spiked envelope waves.
Debris flows, however, caused a gentle and continuous envelope. The difference in shape was
significant. We applied the envelope ratio in order to evaluate the difference in shape. All
recorded data were classified by envelope ratio and the accuracy of this method is described.
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Triger Time Event A/B Duration Time
1 04/06/10 12:34:43 Noise 8.380
2 04/06/10 12:50:18 Noise 8.761
3 04/06/10 13:01:04 Flow 15.122 60 sec
4 04/06/11 03:12:56 Quake 0.446 |[Tokachi S M5.2
5 04/06/15 03:39:12 Noise 5.058
6 04/06/15 04:56:28 Flow 16.480 60 sec
7 04/06/22 03:21:56 Noise 8.310
8 04/06/22 13:09:02 Noise 6.667
9 04/07/04 21:31:45 Quake 0.468

10 04/07/20 05:59:26 Quake 0.727 |Tokachi S M5.0

11 04/07/26 03:34:32 Quake 1.547 |Aomori E M4.3

12 04/07/26 07:57:51 Flow 10.526

13 04/07/26 07:58:52 Noise 7.736

14 04/08/03 15:28:14 Noise 6.847

15 04/08/03 15:37:12 Noise 7.251

16 04/08/03 17:44:55 Noise 6.070

17 04/08/09 06:59:30 Noise 5.605

18 04/08/15 09:03:17 10.415 60 sec

Flow

19 04/08/15 12:02:22 16.008 60 sec

Flow

20 04/08/19 22:17:56 Noise 7.790

21 04/08/21 19:55:45 Noise 7.407

22 04/08/30 13:04:53 9.485 | 230 sec

Flow

23 04/09/01 09:19:42 Noise 5.608

24 04/09/01 10:33:59 Noise 5.118

25 04/09/02 05:28:58 18.768 1,517 sec

Flow

26 04/09/08 05:31:02 11.278 18,000 sec

Flow

27 04/09/10 13:22:57 Quake 0.629 ([Tokachi S M5.1

28 04/09/22 20:04:22 Quake 0.672 |Aomori E M4.8

x—2 IBR-HE- /A X0EINELIVI AD—-T

te KR

Triger Time Event A/B Duration Time
1 04/06/11 03:12:37 Quake 0.545 [TocachiS M5.2
2 04/06/15 03:46:35 Noise 7.305
3 04/07/04 21:31:32 Quake 0.843 |Urakawa M4.9
4 04/07/09 09:22:41 Flow 28.286 180 sec
5 04/07/20 05:59:14 Quake 0.685 [Tokachi S M5.0
6 04/07/21 09:39:17 Quake 0.499 [Tocachi S M5.4
7 04/07/26 03:34:33 Quake 1.254 |Aomori E M4.3
8 04/07/26 20:43:56 Noise 8.593
9 04/07/28 05:09:58 Quake 1.290 |[Uraga M4.3
10 04/08/10 15:14:43 Quake 0.484 [Iwate M5.8
11 04/09/05 03:25:38 Quake 1.213 |[Uraga M4.5
12 04/09/09 23:37:09 Quake 0.926 |Uraga M4.6
13 04/09/10 13:22:20 Quake 0.613 [Tocachi S M5.1
14 04/10/08 04:27:11 Quake 0.860 [Tocachi S M5.1
15 04/10/09 14:44:47 Quake 0.999 |Tomakomai M4.1

£—3 THE. HE. /A XDIoRO—THDLEER

Station Earth Earth Noise
-flow -quake
Siraihama | 13.51 0.748 6.901
Envelope
Ratio Mizunashi | 28.29 0.768 7.949
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Earthflow: 04/07/09 09:22:41
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