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Debris Flow Monitoring Station

Landslide Monitoring Station

Sediment Concentration Monitoring Station
Mobile Debris Flow Monitoring Station

Grid Debris Flow Monitoring Station




Challenges on Extreme Weather

Condition
-- after Typhoon Calamity of Morakot




Compound Hazards occurred
simultaneously:

Compound hazards observed
at Xiao-lin Village, Jia-xien,
Kaoshiung:

® Flooding 2008/11
e Shallow landslide

e Debris flow

» Deep landslide

e Barrier dam

e Dam bursting




..ns
,,n
@]
o
)
f O
| X
il o
Qe
1S
<
<C
. NS
—
Y ©
N
L

L
I

.






Debris flow monitoring station
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CCD image (front view)

CCD image (sideview)
of Aiyuzi downstream

of Aiyuzi upper stream
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wide Monitoring System




Basin-wide Debris Flow Monitoring System
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Point = Line =

Combining mobile stations
and portable units.

data from
different agencies.

I EERBXBERG




Qi-Shan

River 18 14 12 2 46

Lao-Nong
River

19 © 4 30

Total 37 20 16

stations (1 on-site, 3 .mobile—, 14 grid-
stations)
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Steps:

1.

2
3.
4

Determine monitoring priority for
creeks and rivers.

. Site investigation for station location

and communication quality.

Evaluate the networking criteria to
enhance data transmission.

Network analysis for potential debris

flows and available monitoring

stations.
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Step 1.
Potential Debris Flow List

1. Based on the latest
debris flow investigation
reports.

2. Estimate the scores of
each debris flow using
weighting factors and
dispatch models.

3. Top 30 scores are in the
priority list for later site
Investigation.

Flow Basic
Info Original  Latest (2009)
Landslid X\ Update
agatsi(') = <1% 2.28%
U%“igggm 60%~120% 60%~120%
Landslide Not Small areas
Scale evident
dWOOO! >30cm 8cm~30cm
eposit
Vegetation Dense Mod. sparse
Potential Low

Low ﬁ
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Step 2.
Site Investigation

1. What to check:
communication quality
and status, road and
traffic, safety and
security, instrument
applicability and CCD
Images.

2. Prepare “Site
Investigation Report”




Step 2.
Communication Test

asd
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Basin-Wide Monitoring Network

Step 3.
Networking Criteria

Use accessible control

points as transmission
hubs.

® send mobile station to
the control points.

® or set up a transmission
hub at the control point.



Basin-Wide Monitoring Network

Step 3.
Networking Criteria

« Capability of Monitoring Sta.

1. On-site and mobile stations:
receive and transmit data.

2. Portable Units: Use
GPRS/3G/3.5G, or with help of
transmission hubs (within
distance of 3-5 km). Receive
data only.

3. Transmission Hubs: receive
data from grid stations within
the radius of 11km.

o
[ Portable Monitoring

Unit




Basin-Wide Monitoring Network

Step 4.
Network Planning

Assumptions:
Case 1: mobile station not available
v When no mobile station is available during typhoon season.

v" Use transmission hubs to replace mobile stations, and
connect to grid stations.

Case 2: mobile station iIs available

v" At most 3 mobile stations are available, with one on-site
station.

v" Use full-function grid stations at locations of high scores
and available 2.4GHz wireless.

asd
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onitoring Unit




Grid Monitoring Station R&D

< Intention

Easy to Basic monitoring
Transport functions

Flexible on
Instrument
Installation

Plug-and-Play
Power Supply




& Military-standard box

& Use cables and nails to
fix the box.

€ Aluminum-alloy carrier
& Carry on shoulder or
drag by hand

. Full-Function Model _.

Intermediate

Model
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Grid Monitoring Station R&D
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OGC Standards

Open Geospatial Consortium (OGC)
http://www.opengeospatial.org

Standards
SWE: Sensor Web Enablement
SOS: Sensor Observations Service
SPS: Sensor Planning Service
SAS: Sensor Alert Service

How to

Description of sensor
XML Schema
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17 Stations

Each station has one IPC.

¥ Shen-Mu Station

(“‘SAﬁang-An Station_

FJyun-Keng Station.

FFong-Ciou Station

Overview

iYWt e ) = o
SWCE Consurner
Each sta_tion sends > |
observation data through
ADSL or satellite

Database

The database provide sensor data for services

(Sensor Observation Service)

Each station has several
sensors such as ...

.
Sensor Service A B
\ ) ~ <

"'
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Debris flow integration and display system
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http://246.swcb.gov.tw/

Debris flow integration and display system




Debris flow integration and display system

Service
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requestxXML:

SOAP 1.1
FFIE SOAP 1.1 EREEfERTEF - FUBhE T2 LA N EEEE -

BOST fFCU_GIS_SOS!Service.asmx HTTP/1.1

Ho=st: 210.241.45.102

Content-Type: text/xml; charset=utf-=&
Content-Length: length

SOAPAction: "http://www.gis.fcou.edu.tw/Request505"

<?xml version="1.0" encoding="utcf-8"?>
<soap:Envelope xmlns:xsi="http://www.w3.org,/2001/¥MLSchema—instance” xmlns:xsd="
<soap:Body>
<RequestS505 xmlns="http://www.gis.fcu.edu.tw/ ">
<reguestXMLrstring</requestX¥ML>
< /Request305>

</soap:Body> b Naﬂﬂn data

</soap:Envelope>
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Thank You




Typhoon MORAKOT
Shen-Mu Debris Flow
Monitoring Station




The Debris Flow Event of Aiyuzi River
(8/8 16:57)

540*480

2009/08{08,16:04:57
2009/08/08,17:04:58
2009/08{08,16:57:34
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The comparison of UAV images before and
after the debris flow event at upstream

~

UAV Image_2006 - ge 2009/08/18 -



Alyuzi River Debris Flow Event

2009/08/08 04:35

Wire 1 broke
8/8 4:11

Wire 2 broke
8/8 04:39
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Estimating of debrls flow speed
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The comparison of downstream and midstream Undergrou
Sound analysis by Wavelet Transform at Shen-Mu statio
(8/8 4:36~4:42) G sl




