4 %% 110 %% -8.1-%-01-06-001(33)

Fr A ER B RRR T R
/n'-/n'-ié“ 4 1’ .;.l"i' ’;Hﬂz"?' % iL IF w B /?J'gﬁ]’
o TR
The Proof Study on Using LPWAN for
Monitoring an Overall Stream of a Debris
Flow and Landslides to Prevent Hazard

HoFH P ATE MBI AP AT
HoFH F10&00 0 27p 3 110# 127 31 p
FERIFADRST Rl

N
P

P X

Aol

\@

A

BT

%

o~y
>~

FREBELR §kL RS h b
B E 110 & 12 ¥

(AFLERFAEERAPREE 2L 0> WA p oy

W

Xy
e






B A ERBRREA L AR LAAB P HE R
b E R 2 A g

B2

B LT EATR P Sl TR FE G R AR SR

PR > — B A e MR Al e LIEEMNA LR B RRIITEFE 2N
Poateo A bHp O FAPTEIER R4 RS AR o BRI KaEdis

HERB RPN TR FELTIRE -
107 # & 2 109 # & - 4 B Fj 4 LoRa(Long-Range) i i $£ #iE (7 24 %
BB R TR IIGE BRI E A2 B, Bg A P2P Y ,&‘%% s

&

W EFP AR R OER

TN

BTE G AL A HBEES AT

32

AR S LA £ e

ﬁ
=
Sl
\
)«m

LoRa #i-ie >t 4 A 22 A L is 82T F (K 4

A )1Et T ,FJH‘S y % “@,LL?.‘ _%_%’KA,\

¥
A4
N4
T

g?ﬂ%@ﬁﬁ%ﬁggxiﬁoyﬂN&
0T 57 Rl % =R SRR 5 > k7 & o 2P0 AHREE BT
R FRAH 2 PBEPNIVBER T A R R

22 H (110 #R) B EE I FAEZEF Sk ETAH AT RO BRPIEITS
_rﬁyg_yq P INIEIEIR L NP b P R ,g&gja@—m_t@,ﬁr Joal 7B R R
2 iEE B P IER FAPHE SRR E D 1B X iESFEHT 2 F PR
7~ 2.LPWAN(Low-Power-Wide-Area-Network)sZ 3t & Fiplz# ~ 3.8 §1 35 6 & iR
FrRPE - AT FEPTEEFE I ESF 0 FLARE S I 2B ERT R
GAEE 2 e - HFIRP NE R MR L o

ﬁ%?iﬂEQ%‘§W3ﬁ~£ﬁ$@ﬂ%@ﬁ~%%$



The Proof Study on Using LPWAN for Monitoring an Overall

Stream of a Debris Flow and Landslides to Prevent Hazard

ABSTRACT

The ability of monitoring system to effectively transmit the signals to the
server during slope disasters is a key issue in disaster prevention technology.
However, due to the limitation of vast area, power supply and base station
installation, the function of long-range low-power wide area network is more
important and must be verified in slope areas.

From 2018 to 2020, the research team conducted tests and verifications on
LoRa transmit technology and discovered the effects of weather, vegetation, and
terrain. The P2P relay communication method was therefore developed. LoRa
modules with high performance, stability, and lower power consumption were used
to test between Shenmu Village and Zhushan apron (spacing distance about 4 km),
and the height and angle of the antenna were also evaluated to be more favorable
for transmission. In addition, the test results using NB-IoT were not good herein.

This project (2021) selected the Shenmu debris-flow observation station to
conduct disaster prevention monitoring system and validate studies in the
upstream, middle and spillway in front of the impact area. This research project
expected to use the above-mentioned results for other wireless monitoring systems
in the future, and to carry on the concept of using LPWAN(Low-Power-Wide-
Area-Network) to connect Internet of Things for disaster prevention and
monitoring.

Keyword: Landslides disaster, Monitoring system, LoRa transmit, [OT
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Features

* LoRa Modem

* 168dB maximum link budget

* +20dBm - 100 mW constant RF output vs. V supply
* +14dBm high efficiency PA

* Programmable bit rate up to 300kbps

* High sensitivity: down to -148dBm

* Bullet-proof front end: IIP3 =-11dBm

* Excellent blocking immunity
SEM
TECH * Low RX current of 9.9mA, 200nA registerretention

IX1276 * Fully integrated synthesizer with a resolution of 61Hz

* FSK, GFSK, MSK, GMSK, LoRa and OOK modulation
* Built-in bit synchronizer for clock recovery
* Preamble detection

* 127dB Dynamic Range RSSI

* Automatic RF Sense and CAD with ultra-fast AFC

* Packet engine up to 256 bytes with CRC

* Built-intemperature sensor and low battery indicator

W 2-18 *3-F # * LoRa #i-2 @ * Jo3F BHRE

Wireless characteristics

Chipset Semtech SX 1278
RF dala rate 250 khit's
Frequency band 902 - 928 MHz
Channels 27

TX Power 20c8m
Wirsless sensisly <142 aBm
USB RS-232/485 Serial Port

Baud rate (Defaum) 9600 bps

Data bits 8

Stop bts

Pary Nona

Handle memory

Max. handie LoRa Sensor Dewce 43

Active push gata No
Datalogger

Full 43 LoRa Sensor Devics Starage CapachyiAmays) 16000

Real Time Clock Yes

Power requirements

Powar supply fo3sy

e IEMARI2VDC
Work A0mAg12\VDC
Physical characteristics

Dimensions (Nt include Anenna) 148 x 30 x 110 mm

W 2-19LoRa Gateway & 3 {f if B4



Anafog sensor Input
Number of channels
Ingut ranges

Rain gauge sensor Input

Numbée of cnanne!
Thermistor sensor Input
Humbsc of channel
Tomperature range

Sensor power support

Votape Cutout Masimram (100 mA)

LoRa Wireless characteristics

Chpset

RF data rate

Froguancy bana

Channais

TX Power

Antenna (Standard
Trangreson Ranga (LOS)
Internal battery power
Ty

Volage range

Power consumption

ide

Wark

Battery ife

1 min sample inenakwth Senzaer)
External powsr charge
uss

Salar powar

Physical characteristics

Dimensions (Mot incluoe Antenns)

2 Ofersntizt chanosis

5V

01 VDC

1 channsl

1 channal (2 wires)

K Thermiztor

s0vDC

Semtecn™ LoRa SX1276

250 abts

202~ 928 NH:

n

JASBNO2H I BEEM 200Bm
208

Up to 15 km

3.3V LFePO4 2200min

30~35V

20uASA 2 VDC(Suppon Wil 10mA senson
<ZOMAR3. 3 VDC(Suppon wih 10mA sonsar)

U 1o 3 manth (1 x 3.3V 3200mAH UFePOS Satan)

zy

SViMax §5Yinput)

118 x 40 » 140 mm
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