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NECTEC-NSTDA

O NECTEC was established by a Cabinet resolution on 16
September 1986 under the MOST.

O Research, development, design and engineering
O Technology transfer to industries and communities
O Human resource development

O Industrial intelligence and knowledge infrastructure
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Landslides are complex and dynamicall

LANDSLIDES
HAPPEN IN AREAS
WITH STEEP SLOPES,
AND ARE TYPICALLY
TRIGGERED BY
EVENTS LIKE THESE

HUMAN ACTIVITIES

Figure source: A Homeowner’s Guide to Landslides for Washington and Oregon, Washington Geological Survey and Oregon Department of Geology and Mineral Industries
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Landslides

O Human & Economic losses

O Landslides affect Economy and Ecology.

O Only 3 biggest landslides (1988 — 2006) killed more than 500 people and caused losses more than 1,953
million Baht.

Ban Nam Ko, Phetchabun (Aug 11, 2001)
136 casualties, 109 injures, 4 missing, 188 destroyed

houses, and 645 million Baht of total damage
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Landslides & SDGs

® SDG 11: Make cities and human settlements inclusive, safe, resilient and sustainable

® Target 11.5 “By 2030, significantly reduce the number of deaths and the number of people affected
and substantially decrease the direct economic losses relative to global gross domestic product caused

by disasters, including water-related disasters, with a focus on protecting the poor and people in
vulnerable situations.”

® Indicator 11.5.1: Number of deaths, missing persons and persons affected by disaster per 100,000
people.

® Indicator 11.5.2: Direct disaster economic loss in relation to global GDP, including disaster damage to
critical infrastructure and disruption of basic services.
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Landslides & SDGs

® SDG 13: Take urgent action to combat climate change and its impacts

® Target 13.1 “Strengthen resilience and adaptive capacity to climate-related hazards and natural
disasters in all countries.”

® Indicator 13.1.1: Number of countries with national and local disaster risk reduction strategies.

® Indicator 13.1.2: Number of deaths, missing persons and persons affected by disaster per 100,000
people.

Climate Change vs Landslide

O Patterns of rainfall and snowmelt, storm intensity and duration, and recharging of soil moisture over the

rainy season directly influence landslide incidence.

O High wind can increase loading on trees and play a role in slope failure.
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Landslides & SDGs

® SDG 15: Protect, restore and promote sustainable use of terrestrial ecosystems, sustainably
manage forests, combat desertification, and halt and reverse land degradation and halt

biodiversity loss

_Transpiration

Interception
, Interception

Effective Effective , Transpiration
rainfall

Deforestation vs Landslide

Role of Forests & Trees in Landslide Prevention

O Mechanical effects

rainfall

O Hydrological effects

.......

Figure source: Forests and Landslides: The role of trees and forests in the prevention of landslides and rehabilitation of landslide-affected areas in Asia, FAO, UN

7



]
NECTEC

amember of NSTDA

EST-NECTEC & Landslide-related Projects
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Background

® Weather Station
O Temperature
O Humidity
O Rain

O Soil Moisture
O Light

O Solar Cell + Battery Charger

® Landslide Monitoring System

® 3 stations in Mae Hong Son

® 243 stations in Chiang Mai
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Weather station in Chiang Mai
& Locations of currently installed weather stations

/= AMS - Site view - Windows Internet Explorer

Fie Edt View Favoites Took  Hep o B L8 5 ,
x Eave - | Qusearch P saer il - O westher  [Fxcebook  (sispesdsnt | B (2 QU

N-B Y g - Pagse Sofety~ Tooks~ @@+ >

-~

W Fovorites | @AM - Ske view

| Settings | Sign out (khingwiil) 04 September 2012, 07

3 —— = por>
it ovdion [ afsune |
BT (V] uaaoilon i
o\ O -
o

21 M4 5004 i
) C144.5-005 Swla wisas
) (45005

"
12 & uuvs p.ilipean

5
B

8

B

@

B h

® LI M45010 aus. usivz 3

B LI CMAS011 Srwiastas #5 .mailles 2,030
# (0 C45-012 sivwingvnesn ol
5 2) C5-013 pye.widu o.aurins
&

B

8

B

B

B

8

B

B

o) CMAS014 Tuadtwsiumdnihe 117 a.e1:us a.aunay
2 Q445015 36 8.uvlin 9.usiusy
I CM4S01E Saleatunn wad £ aaunat 2.ursay
) Q4AS-017 Sivunaeniu w12 @ snalos 2. aunne
S Os018
0 Q445018 awwAiningin wy? ihutwisaudn & usiny 2.usiaay
21 Q45020 mavwithuuzivane §2-3 a.@ulye . gudpy
2 Q448021 dnwlnAnt 8.2ipuf) 9.8y
1 Q445022 wainwwivgdeithouday o usuant p.aucD:
50 Q4502
/(21 CMA5024 sivuvionts w10 8wz . @il
B0 aM15-025
& (2 CMAS 026 53 Salia wsives
&) £ CMAS-027 timuwn 39 mowaiay o, azdls
2] M50 s kiR
&) () Q1445028 03 Yiuds wrivas
& (20 445030 333 vutusliess da

1

guyutuy 96 8.1 uneN 2.39uva8

10



]
NECTEC

amember of NSTDA

International Workshop on Landslide Risk Assessment and Management
for the ASEAN Member States

O 1-2 June 2017

O approx. 60 participants

O Lao PDR, Philippines, Vietnam, Singapore, Indonesia, Sri
Lanka, Thai Universities and Organizations

O 20 presentations, 4 group discussions
11
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Outputs from the 1°* Workshop

® Formed a small research group

® Submitted a few research proposals regarding a real-time monitoring & early-warning system

based on WSNs for landslide-prone areas
® Supported (partially) 3 master students
® Organized (partially) the ASEAN NEXT 2018 event
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Real-time Monitoring Based on Wireless Sensor Networks for

Landslide-Prone Areas

® Supported by the ASEAN Committee on Science and Technology (COST), ASEAN Plan of Action on Science,
Technology and Innovation (APASTI) Funding Scheme and the Office of Permanent Secretary of MOST.

®* Aims
O To develop a real-time monitoring system based on WSNs for landslide prone areas in ASEAN
O To investigate environmental parameters and conditions of potential landslides

O To promote sharing the monitoring data

—
* Partners: PHILVOCS, TCEL, MU, SIIT, TU [l =,

Database

—=
Data
Analysis < (@)

AIT, RMUTT, DDMP, DMR, NICT

i s\)e‘“ \
\ \ o Pressure
Z Sensors
Geophone

Base Station 13
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What are challenges in terms of WSN?

It needs to cope with noisy sensor data. Hence, signal smoothing techniques are required.

® It should handle any network fault, for example, a failure due to transmission link.

® It should address the problem of unequal energy depletion in the system.

It should balance two functions, which are rare event detection and periodic data collection.
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ASEAN NEXT 2018: Landslide Preparedness in the ASEAN Member States: A Data Fusion
Approach to Real-time Monitoring Systems and Information Management

® 21-22 March 2018
® Venue: Bangkok and landslide-prone areas in Chiang Mai

® Partners: Philippines (PHIVOLCS), Lao PDR (TCEIl), Vietnam (Thuloi U., I0IT), Indonesia (LIPI),
Malaysia (UTM), Myanmar (UCSY), Cambodia (e-Gov), Brunei Darussalam (UTB), Japan (NICT,
Gunma U.), Taiwan (NCHC), Thailand (SIIT, TU, MU, RMUTT, AIT, DMR, DDPM, CCOP, etc.)

® Event Purpose

O To share view points and ideas regarding technical issues to improve landslide monitoring systems.
O To discuss a joint research project on real-time monitoring system based on WSNs.
O To visit landslide prone areas in order to discuss possibilities of implementing a practical system.

® Contribution to ASEAN

O Awareness of the current state of knowledge and situations, which can pave the way to improvement in
landslide risk assessment and management.

O Research collaboration toward a real-time monitoring system based on WSNs for landslide-prone areas.
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Activities in the ASEAN NEXT 2018

O Field trip/survey
O Presentations

O Brainstorming

proach to Real- time Monitoring Sys
re U

:.;5*"'9

59
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Outputs from the 2"¢ Workshop

® Field survey
® Action plan

® New friends

Activity

Output

Kickoff meeting (11)

Action plan

Reviewing and studying (1, 2, 3, 4, 6)

Results of studies

Design WSN platforms (1)

Design blueprint

Designing a resistivity measurement system (3)

Schematics

Designing sensors and controllers (6)

Schematics

Survey (2)

Plans for experiments

Purchasing (1, 3, 6)

Sensors, components

Lab-testing (2)

Soil properties

Developing, implementing (1, 3, 6)

Prototypes

Experiments on the camera systemn (5)

Experiment results

Lab-testing (1, 3, 6)

Experiment results

Field-testing (1, 6)

Experiment results

Reviewing the web-app requirement (8)

Web-app requirement

Designing the database and web app (8)

System design

Implementing (8)

Database, web app.

Testing (8)

Testing results

Reviewing data-analysis technigues (9)

Results of reviews

Annual workshop 1 (11)

Workshop

Doing reports (1, 2, 3, 4, 5, 10)

Reports, papers

Integrating communication nodes (3, 6)

Comrunication nodes

Integrating all into the system (3, 6, 7)

Prototype of the system

Testing the system (7)

Testing results

Installing the system at the sites (7)

Installed system

Field-testing (7)

Testing results

Annual worksheop 2 (11) Werkshop
Analyzing data (9) Math model
Annual workshop 3 (11) Workshop

Daing reports (2, 3,4, 5,7, 8,9, 10)

Reports, papers

17
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Designing & Testing: Soil Resistivity Meter, LoRa
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Other Projects

® A nerve network platform for sensors and actuators in rural and mountainous areas

O Early-warning system N—
O NICT (Japan) and DDPM (Thailand) ?
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Weather Station
Warning Station

® Implementation of Mesh-topological, Low-power Wide Area (MLWA) Communication

Networks for Disaster Monitoring in Prone-areas of Thailand

O Early-warning system

O NICT, EGAT, and DDPM
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Other Projects

® The Study of the Effects of Vegetation on Slope Stabilization for Landslide Prevention in
Thailand (Ms. Katekanya Tadsuwan, Assoc. Prof. Dr. Alice Sharp, & Dr. Jessada Karnjana,
SIT + NECTEC)

e -

(a) H-type

(d) V-type

/ (c) VH-type

(e) M-type
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Other Projects

® Landslide Investigation in View of Geology and Slope Stability: A Case Study of Hishway 1390,
Doi Tung, Chiang Rai, Thailand (Ms. Sasima Yoochareon, Assoc. Prof. Dr. Suttisak Soralump,
Assoc. Prof. Dr. Alice Sharp, & Dr. Jessada Karnjana, KU + SIIT + NECTEC)

El Landslide zone i
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Landslide Hazard Area of Na Khao

o

Other Projects

® Assessment of Landslide Susceptibility Area
Using RS and GIS (Ms. Preechaya
Kittipakawat & Assoc. Prof. Dr. Suttisak
Soralump, Assoc. Prof. Dr. Alice Sharp, &
Dr. Jessada Karnjana, KU + SIIT + NECTEC)
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Contact:
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Jessada Karnjana

jessada.karnjana@nectec.or.th

1
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24


mailto:jessada.karnjana@nectec.or.th

